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-152, 153. 154
Alternating Currents, Motors and, by Elmer A.

Sperry, and Discussion (Chicago Electric Club).

Illustrated __ 264, 265, 276
Alternating Currents, The Energy of, by O. B. Shal-

lenberger, and Discussion (National Electric

Light Association) ___ -loi, 102, 104, 105, 106
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Crompton 187

Central Station Lighting—Transformers vs. Accumu-
lators 225, 226, 240, 241, 251, 252, 323, 324

Chemical Generators of Electricity,ThePossibilitiesand

Limitations of, by Francis B. Crocker, and Dis-

cussion (American Institute of Electrical En-
gineers) 260, 261, 297, 299

Chess Recorder, An Electric 57, 58
Chicago Arc Light and Power Co. Central Station.

Illustrated 217, 218, 219, 220
Chicago Electric Club, i, 13, 14, 32, 67, 68, 127,

128, 129, 130, 152, 153, 154, 171, 172, 196, 197,

201, 205, 206, 207, 208, 211, 212, 231, 276, 285,

-_ --- 287, 288, 317
Chicago, Motors for Small Powers 50, 277
Chicago Post Office Electric Light Plant, The (United

States Electric Lighting Co.) Illustrated 25
Chicago River Lighting and the Tugmen 209
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from, by Patrick B. Delany, and Discussion
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Illustrated 282, 283
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Electric Photometry, by J. Swinburne 8
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Electric Transmission of Energy. Illustrated 41
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Eire Regulations, London 252, 253
Fires from Electric Wires 283, 284
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Fort Wayne Indignation Meeting, A 130

Formulae of Dimensions in Electricity, The 10

Galvanometer, Ammeter and Voltmeter, Combined,
(Foree Bain). Illustrated 145
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A.B., M.E. (American Institute of Electrical

Engineers). Illustrated 258, 259
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of Reflecting, by G. L. Addenbrooke. Illus-

trated 169, 170

Gas Attachment, New (Frank S. Marr). Illustrated. 171

Gas Companies and Incandescent Light 325, 326

das Companies and the Electric Light 183

Gas Companies, Future 200

Gas Engineers, Electric Light and the 164, 165

Gas Light Systems, Incandescent. 32, 33, 44
The Welsbach Incandescent Gas Light 32, 33
The Fahnehjelm Incandescent Gas Light 33
The Lungren Burner 33
The Lowe Incandescent Burner 33, 34

Gas Rivalled, Natural 134
Generator and Motor, The Menges Thermo-Magnetic.

Illustrated 49. 5°
Generators of Electricity, The Possibilities and Lim-

itations of Chemical, by Francis B. Crocker, and
Discussion (American Institute of Electrical En-

gineers).— - ..260, 261,297, 299

Gibson Storage Cell, The. Illustrated 307, 308

Gong, The Star Electro-Mechanical. Illustrated 9

Graphophone, The New - 284

Green vs. Van Depoele 176. 177

Hamburg, Electric Light Installation at... 232

Hannahs Elevated Railway, The. Illustrated ..no, in
Hawkeye Electric Company. Illustrated - 159

Heating of Wires by Electric Currents. ..: 177

Heisler Plant at Matteawan, The. Illustrated... 172, 173

Heisler System at Vincennes, Ind. Illustrated 15

Hill Electric Lighting Apparatus, The. Illustrated. 231

Images, Electrical .- 183

Incandescent Lamp and Socket (The Hawkeye Elec-
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Incandescent Lamps, Lighting Trains by 222, 223

Incandescent Lamps, The Maximum Efficiency of, by

John W. Howell (American Institute of Elec-

trical Engineers). Illustrated 183,184, 185

Indiana Telephone Decision n
Induction Coil, A New (Elias E. Ries). Illustrated 209

Induction System, The Slattery (Fort Wayne Jenney
Electric Light Co.) Illustrated. -.73, 74, 75, 76, 205

Insulated Wires for Electrical Uses, Making (The

Okonite Co.) Illustrated 293, 294

Insulation and Installation of Wires and Construc-

tion of Plant, by Prof. Elihu Thomson, and Dis-

cussion (National Electric Light Association)

86, 87, 88

Insurance, Dynamo Tenders and Life -. 247
Insurance, The Relation of Electric Lighting to Fire,

by S. E. Barton (National Electric Light Associ-

ation) 97, 98
Inventions, General Electric (Resume of Electric

Progress, 1887, by Dr. Robert Grimshaw) 3, 4
Irish's Telephonograph, or Speech Recorder, by W.

E. Irish 52

Kennedy's Single Horseshoe Magnet Dynamo 25

Laboratories, Testing 223
Laboratory, Equipment of the Paris International

Electric 165
Laboratory—University of Michigan, New Physical.

Illustrated -.-. 77
Lafayette Electric Road 193
Lamp Lighting Schedule, Moonlight System, 57, 141,

212, 266, 326
Lamps, Long-lived Edison 247
Lamp, The Pentane Standard 182

Lamp, The Seel Incandescent 112

Lighting Chicago River by Electricity, Estimate by
Prof. Barrett 7

Lighting some Ohio Towns, Cost of 57
Lightning at the Capitol 165

Lightning, Globular 324
Lightning, Protection of Buildings from. 199, 200
Linemen, A New Carrier for (Western Electric Co.)

Illustrated 27
London Fire Regulations 252, 253

Magnetic Declination, Newly Discovered Records of 81

Magnetic Fields, The Elongation and Contraction of

Metals in. Illustrated... 223

Magnetism, How Can We Protect Our Watches From
the Iniiuence of? Discussion of Dr. Lange's Pa-

per (National Electric Light Association) 88, 89
Magnetism in Watches, by C. K. Giles. Illustrated

308, 320, 321

Magnetism in Watches, by Theo. Gribi 311, 312

Magnetization in Steel Bars - 177
Magnet, Major King's Monster 112

Magneto Bell, New (Railway Telegraph Supply Co.)

Illustrated 146

Magneto Bell, Special (Railway Telegraph Supply Co.)

Illustrated 317
Magneto Bell Test 133
Matrix-Making Machine, An Electrical 56, 57

Mcintosh Company's Loss by Fire 14

Measurement, Practical Electrical, by J. Swinburne
20, 21, 55, 56

Menges Thermo-Magnetic Generator and Motor, The.

Illustrated - 49. 5°

Metals in Magnetic Fields, The Elongation and Con-
traction of. Illustrated 223

Meter, Bernstein's New Current — 232

Meter, Irish's Regulator and, by W. E. Irish. Illus-

trated - 61, 62

Meter, New Current (Grove).. 324, 325

Milan, Underground Conductors in. Communication

by W. S. Andrews 221

Mines by Electricity, Pumping - 194
Mining Hoist, Electric Incline (Sprague Electric

Railway and Motor Co.) Illustrated 265

Mining, Sprague Motors for... .76, 77
Miscellaneous Notes, 12, 24, 36, 47, 48, 60, 72, 83,

84, 119, 144, 156, 168, 179, 180, 191, 192, 215,

229, 243, 244, 255, 280, 291. 304, 315. 327, 328.

Motor, Automatic Regulation of an Organ Blowing
(Sprague Electric Railway and Motor Co.) Illus-

trated 295

Motor, A Wave - 14. I5

Motor, Driving a Stamp Mill, Sprague. Illustrated 305

Motor Mystery, The Keely 194
Motors and Alternating Currents, by Elmer A. Sperry,

and Discussion (Chicago Electric ClubV Illus-

trated... 264, 265, 276

Motors, A Place for Electric - -- I77

Motors for Mining, Sprague. Illustrated 76, 77

Motors for Small Powers in Chicago 50, 277

Motor's Performance, A 65

Motors. Pumping in Mines by 273

Motor System, Phoenix Building 220, 221

Motor, The Electric (Notes) - .-.-

11, 24, 35, 47. 35, 59. 72, 83, 107, iiS, 131, 143.

155. 179, 203, 214, 228, 229, 243, 255, 267, 279,

280,290, 303 314. 327

Motor, 'The Menges Thermo-Magnetic Generator and.

Illustrated 49. 5°

Motor, The Hawkeye Electric Co. Illustrated 159

Mouth, Electric Currents in the no

National Electric Light Association, Report of Pro-

ceedings S5-107

New Haven Clock Company Sued 247

Oil Burner, The Askins. Illustrated 4

Oil Burner, The Chicago Edwards. Illustrated 26

Ores by Electricity, Reducing Refractory 245

Overhead Transmission, A New Design for (Van

Depoele Electric Manfg. Co.) Illustrated 39

Paris Theater Commission and the Electric Light 193

Patent Appeals, A Court of—Bill of National Electric

Light Association 312

Patent Committee's Report - 209

Patent Court and Uniformity in Patent Practice, The,

by Geo. H. Stockbridge (American Institute of

Electrical Engineers). - 263

Patents, Electrical, Issued in the United States

12, 24, 36, 48, 60, 72, 84, iiq, 120, 132, 144,

156, 168, 180, 192, 204, 215, 216, 230, 244, 256,

26S, 280, 291, 292,304 ...-316, 328

Patent Law, Revision of the, by C. A. Brown, and
Discussion (Chicago Electric Club) 31, 32

Patent Law Revision, Proposed Bills. 187, 188

Patent Law Revision, Discussion of Report of Legal
Committee for (National Electric Light Associa-

tion) 89, go, gi, g2
Pender, Sir John 116
Phelps, Death of George M,, Sr., with Portrait 257
Phelps' Water Level Indicator and Automatic Gauge

Cleaner. Illustrated ._ 16
Philadelphia's Subways 14
Phonograph, Edison's First 195
Phonograph, The Edison Perfected. Illustrated 245
Photometry, Electric, by J. Swinburne 8

Piano, An Electric 9
Planer for Dynamo Builders, A (L. W. Pond Machine

Co.) Illustrated 112

Plant, Insulation and Installation of Wires and Con-
struction of, by Prof. Elihu Thomson, and Dis-

cussion (National Electric Light Association)

86, 87, 88

Pole Indicator, Electrolytic 158

Pole, The Sandusky Iron. Illustrated 249
Potential and Electric Current, Difference of, by Zeta,

- -172, 173
Potential, Electromotive Force and Difference of, bv

Prof. H. S. Carhart '- 115

Power by Electricity, Transmission of, by Prof. H. S.

Carhart. Illustrated ..39,40, 41
Power by Rope, Transmission of 64, 65

Power, Electric (Resume of Electric Progress, 1887,

by Dr. Robert Grimshaw) 3

Power for Lighting from an Artesian Well 177
Power, The Transmission of Electric, by Herr Coer-

per. Illustrated 270, 271, 272
Primary Batteries, Magnesium in 320
Primarv Battery, The Skrivanow 239
Probe, 'Electrical Bullet 133
Protection of Horses Against Fire 21

Protection of the Human Body from Dangerous Cur-

rents, by Patrick B. Delany, and Discussion

(American Institute of Electrical Engineers)

263, 264, 288, 289
Pullman Electric Road'... 233
Pumping in Mines by Motors 273
Pumping Mines by Electricity 194

Railroad at Davenport, Electric Street - 194
Railroad, Chicago Elevated. 181

Railroad, Lafayette Electric 193
Railroad, Pullman Electric — 233
Railway at Richmond, Sprague Electric 75, 133
Railway, Chicago Underground 320
Railway in a Colliery, Electric 324
Railways for Chicago, Electric 193, ig4

Railways, Main Switch for Electric. Illustrated 133
Railway Station.s, Electric Lighting of ..21, 22

Railways, The Short Series System of. Illustrated..

246, 247,^248
Railway Trains by Incandescent Lamps, Lighting. •-<

'

222, 223
Railway, The Adams Elevated. Illustrated... 23

Railways, The Hannahs Elevated. Illustrated.. no, in
Railways, Whipple's Conduit for Electric. Illustrated 281

Raworth's Battery and Detector I57_

Raynaud, Death of Professor 51

Recorder, An Electric Chess 57, 58

Recorder, Irish's Telephonograph or Speech, by W. E.

Irish 52

Recorder, New Time (Electrical Construction Co.)

Illustrated 181

Regulations, London Fire --252, 253
Regulator and Meter, Irish's, by W. E. Irish. Illus-

trated... - - 61, 62

Regulator, The Waterhouse • 213

Reis Telephone, One of the Causes of the Inefficiency

of the, by A. E. Dolbear 44
Relay, The Wallace Balance (Electrical Supply Co.).

Illustrated .- 109

Resistance Standard, Compensated, by Edward L.

Nichols, and Discussion (American Institute of

Electrical Engineers.) Illustrated 259, 260, 323
Richmond, Electric Railway at— 133
Rochester, N. Y., Ex-Telephone Subscribers, Bell

Company to the 154
Rochester, N. Y., the Telephone Trouble at 26, 27

St. Louis Mercantile Library Association Building.. 223

Sandusky Iron Pole, The. Illustrated 246

Scale, Electrical (Electrical Advertising Scale Co.)

Illustrated 277
Secondary Battery Plates 187

Sewage, Electricity and 79. 80

Shakespeare and Electricity 200

Skrivanow Primary Battery, The. 239
Socket, New Incandescent Lamp (Electric Construc-

tion and Supply Co.). Illustrated -- 232

Sprague Electric Railway and Motor Company's Cars.

Illustrated - --- 233
Steam Pressure Records. Economic Value of, by Jar-

vis B. Edson, M. E. (National Electric Light

Association) - 96

Steam Trap, Improved. Illustrated 14

Stoddard Cut Out, The (Central Electric Co.). Illus-

trated 281

Storage Batteries, Central Station Lighting by - 181

Storage Cell, The Gibson. Illustrated 193, 307, 308

Storage, Electric, by Philip Atkinson, Ph. D. Illus-

trated 309. 319
Subways, Philadelphia's 14

Sunstroke by Electricity 80, 81

Sutton, Death of Geo. E 181, 193

Switch for Electric Railways, Main. Illustrated 133

Switch, Non-Sharking Loop (Electrical Supply Co.)

Illustrated - 62

Talking Machines, A War of .— — .— . 14

241.43



Tclejfraph, A Government 27, 44, 45, 56

Telegraph and the Blizzard - 146

Telegraphers Convention, Railroad 317
Telegraphing by Induction --I33. ^34
Telegraph Instrument, Private Line (New Haven
Clock Co.). Illustrated 43

Telegraph Learner's Instrument, A New (Railway

Telegraph Supply Co.) Illustrated 26

Telegraph Lines Across the River Luan-ho 8

Telegraph, The (Notes) -

II, 24, 36. 47. 59. 60, 72, 83, 107, 118, 131, 143.

155. 1*^7. i^S, 179, igi, 203, 204, 214, 229, 215,

243. 255r 268, 290, 291, 303, 304, 315. 326.

Telegraphy, Automatic (C. G. Wright). Illustrated. i

Telegraphy, Long Distance 273
Telephone Companies and the Bell Patents 157

Telephone Company, Inter-State, Illustrated 134
Telephone Company, The Chicago Cushman iSi

Telephone Decision, Indiana 7
Telephone, D'Unger's Long Distance 157, 15S

Telephone Exchange Statistics, Kansas City 177
Telephone Girls, Chicago 43. 44
Telephone Lines, Long Distance 177
Telephone, One of the Causes of the Inefiiciency of

the Reis, by A. E. Dolbear 44
Telephone Patents Sustained, Bell 151

Telephone Service, Chicago's g, 10

Telephone, the Bonta 194
Telephone, The (Notes) -..

24. 35. 36. 47. 59. 72, 83, 107, iiS, 131, 143,

167, 179, igi, 203, 214, 229, 243, 255, 267, 26S,

280, 2go, 303, 314, 315, 327-

Telephone, The. (Resume of Electric Progress, 18S7,

by Dr. Robert Grimshaw) 3

Telephone Trouble at Rochester, N. Y., The 26, 27
Telephonograph, or Speech Recorder, Irish's, by W.

E. Irish - 52
Telephony, Long Distance _ 164
Telephony, Practical, by Thos. D. Lockwood. Illus-

trated. Continued.
Calling Generator, Continued 28, 29
Diseases 62, 63
Speaking and Hearing Instruments 112, 113
Magneto Telephone 146, 147
Transmitters _-_ 195, 196
Faults in the Blake Transmitter 240
The Transmitter Battery 240
Leclanche Cells 275

Testing Arc Light Circuits to Discover Leaks to

Earth, A Device for, by C. H. Rudd, and Dis-

cussion. (Chicago Electric Club). Illustrated. 196, 197
Theater, Opening of Haymarket i

Thompson, Death of John L.>- 50
Thomson-Houston and the La Salle Street Tunnel.

Illustrated 194, 195

Thomson-Houston Company, Origin and Growth of. 116
Thomson-Houston Company's New Offices. Illus-

trated 269, 270
Thomson-Houston in the Northwest 7

Thomson-Houston in the Pennsylvania Depot 70, 71
Traction, Electric _ 164
Traction Increasing Apparatus, Electro-Magnetic,

(EUas E. Ries). Illustrated 158, 159
Train Dispatchers' Association of America. 305
Transformers, Alternate Current 182
Transformers, Electrical Distribution by Means of, by

J. Kennett D. Mackenzie. Illustrated.

122, 123, 124, 135, 189
Transformers, Lag in __ 177
Transformers vs. Accumulators-Central Station Light-

ing 225, 226, 240, 241, 251, 252
Transmission, A New Design for Overhead (Van

Depoele Electric Manfg. Co.). Illustrated 39
Transmission of Electric Power, The, by Herr Coer-

per. Illustrated _ 270, 271, 272
Transmission of Energy, Electric. Illustrated 41
Transmission of Power by Electricity, by Prof. H. S.

Carhart 39, 40, 41
Transmission of Power by Rope. Illustrated 64, 65
Trap, Improved Steam. Illustrated 14
Trust, An Electrical s..- 193
Turbine, The Victor (Stillwell & Bierce Manfg. Co.)

Illustrated _ 306, 307

Underground Cables, Glass 265, 266
Underground Cables, Method of Protecting Ends and

Splices of, by \V. R. Patterson (Western Electric

Co.) Illustrated I2I, 122

Underground Conductors for Electric Currents, by
Jesse M. Smith, and Discussion (National Electric

Light Association) 103, 104,105, 106
Underground Conductors in Milan. Communication,

by W. S. Andrews 221
Undergrounding of Electric Arc Light Wires, The, by

Wells W. Leggett, and Discussion (National Elec-

tric Light Association) 102, 103, 104,105, 106
Underground Electrical Conductors in Europe and

America, by Prof. G. W. Plympton (American In-

stitute of Electrical Engineers.) 258

Van Depoele, Green vs 176, 177
Van Depoele New Electric Lighting System-22i, 222, 223
Van Depoele Motor Business, by the Thomson-Hous-

ton Co., Purchase of the.. 145
Value of the Alternating Transformer and Continuous

Current Systems for Central Station Lighting,

The Comparative, by F. B. Badt, and Discussion

(Chicago Electric Club\ Illustrated

.205,206, 207, 208, 211, 212

Value of the Continuous and the Alternating Current

Systems for the Commercial Distribution of Elcc-
city, The Comparative, by H. Ward Leonard, and
Discussion (Chicago Electric Club). Illustrated.

- 127, 128, 129, 130
Value of the Converter and Continuous Current Sys-

tems of Electrical Distribution, Comparative, by
E. P. Warner, and Discussion (Chicago Electric

Club) 175, 176
Value of Steam Pressure Records, Economic, by Jar-

' vis B. Edson, M. E. (National Electric Light
Association) . r'

Valve, The Butz Thermo-Electric. Illustrated 249
Voltmeter, Combined Galvanometer, Ammeter and

(Force Bain). Illustrated 145
Voltmeter of the Slattery Induction System (Fort

Wayne Jenney Electric Light Co) Illustrated.. 205

Waiter, The Electric . 277
Wallace Balance Relay, The (Electrical Supply Co.)

Illustrated 109
AVallace Electric Cloth Lining, The (Electrical Supply

Co.) Illustrated 50,

Watches from the Influence of Magnetism? How can
we Protect our. Discussion of Dr. I-,ange's Paper
(National Electric Light Association) 88,

Watches, Magnetism in, by C. K, Giles, Illustrated

30B, 320,

Watches, Magnetism in, by Theo. Gribi.. 311,
Water, Apparatus for Electrolysis of 51
Waterhouse Electric Light Co., The 1S9
Waterhouse Incandescent Dynmo, The. IIIus' rated.. 248
Waterhouse Self-Regulating Dynamo, The. Illustrated 232
Waterhouse Regulator, The 213
Water Level Indicator and Automatic Gauge Cleaner,

Phelps' . I ilustrated 16
Watts' Electrolytic Zinc Process 157
Welding, Electric 311
Western Electric Benevolent Association. 319
Western Electric Company, of Toledo, Brush Com-

pany z's 212, 213
Western Gas Association 248, 249
Western Union Figures 220
Western Union Telegraph Co. Report 147
Whipple's Conduit for Electric Railways. Illustrated 2S1
Wires and Construction of Plant, Insulation and In-

stallation of, by Prof. Elihu Thomson, and Dis-
cussion (National Electric Light Association)

-- 86, 87, 88
Wires and the Sleet Storm 157
Wires by Electric Currents, Heating of 177
Wires, New Insulated (Standard Underground Cable

Co.) Illustrated __ 80
Wires, The Undergrounding of Electric Arc Light, by

Wells W. Leggett, and Discussion (National Elec-
tric Light Association). 102, 103, 104, 105, 106

51

S9

321

312
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GEO. WESTINGHOUSE, JR., C. M. JACIvSON. JOHN H. DALZELL, J. W. MARSH
President. VIce-Pres. tt Gen'l Mg'r. Treas. Secretary.

STANDARD UPER&ROUND CABLE CO.
General Offices. No. 708 PEMW. AVE., PITTSBUEGH, pa.

Branch Offices : J

Mew York. Teleylione Building, CortlaniJt Street,

5. L. Wiley Manager.

Chicago, 139 East Madison Street, F. E. Degec-

hardt. Manager.

mantjfactetrkes of

THe fARM ANTMNDOCTION AND BUNCHED CABLES
AND ACHESON COMPOUND CABLE.

Fop Telegraph, Telephone, Electric Light and Power; Underground, Submarine
and Aeilal

LIGHT LEADED CABLES FOR HOUSE USE,
Insulated Line Wire, Underwriters', Magnet, Annunciator and Office Wire,

pive Years of Uniform Success Enable us to Guarantee our Cables.

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high

insulation. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

Electric Light and Power.

Telegraph and Telephone,

Railway and all other

Branches of Signaling.

Aerial Use,

All Sizes Subterranean Use,

Lead Encased mres.""Tjm^
Concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen'l Mgr., - I E Dey St., NEW VORK.

[li\LLEMDER ""Z
LATING and

WATERPROOFING CDfflpABiy,

45, BroacLway, E«ew XQEk. lS4 £aSaXle"St,, Chicago,
• —MAKUFACTFREKS OF—

[INSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, in Plaster,

Damp Places, Etc., Etc.©
Trikidad Wires for Line Work la place of Underwriters.

NEW YORK SAFETY STEAM POWER CO.,
Builders of High Grade Self-Conlalned

Aitaiitlc Cnt-Off Mm,
SPECIALLT ADAPTBD FOE KTNNIKG

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

Western Office and AYarerooms:

64 & 66 S. Canal St., Chicago, III.

WM. A. HAMMETT, Manager.

"P.& B."Weather Proof Line Wire
• FOR '

ELECTRIC LIGHT PURPOSES.
M The Insulation resistance is good; and is not affected by moisture, heat, cold, acids or alkalies-

Tie Iteetrleal impply C©
Factories. ANSOMi», CONN.
Branch Office, 125 W. 6th St. KANSAS CITY.

171 RANDOLPH ST., CHICAGO.
17 DEY ST., NEW YORK.

Dahiel W,
^Disbx H.

JfARMOTT, Prealdenc.
Nort>yke, Vice-President,

Charles O- Jhnket, Electrtcfan BRAtBTARD RoRisoN, Secretaty.
Auos K. HoLLowsLL, Treasurer.

Jenney Electric Company.
Sole Owners of all the pTmnf* nnd Tnventlons of Chirles D Jenney (known «s the Jenney System) and Sole Owners and Manufacturers of his

Improued Oynamo, [amp $
Electric |||otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney Sysrem leads. Simple, durable, economical,
steady, brilliant and penetrating. In tliese Cabentlals It chal-
lenges comparison

Estimates Promptly Furnished for Frecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc orIimcan-
OESCENT Systems, or for both combined.

The Jenney Arc-IncandescentDynamoB are self-reguiatlng,

jind permit the turning on and off of one or nil of the Lamps
ai will.

T/iis Company gives special attention to furnishing Mills^

f^iiops^ Factories, etc.., with Individual Plants.

i:^- SEIIQ m PIUPHIET llLUSmilHE IND aESCBIBINB THE SMH.-^
nppUJB AND WORKS;

Cor. Kentucky Ave, and Morris St..

INDIANAPOLIS. IND.
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The Thomson-Houston Electric Go.
SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM
-OF-

Electric Arc-Lighting
-^y-ORLlD-
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This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform ight, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of
Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.
Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will
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lis (0This company also manufacture Electric iVlotors of all sizes for the transmission

of power. Plans and estimates furnished for all kinds of Arc and
Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
-*mr- offices: »»

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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EDISON'S NEW LAMP
IIV.

People's Theatre, Minneapolis.
12 16-candle power lamps guaranteed per commercial horsei power.

Minneapolis. Nov. 17, 1887.

Edison United Manufacturing Co.,

6s Fifth Avenue, N. Y.
GENTLEMEN:

The Electric Light put in my Theatre by your company is far beyond my expectations. Its system of light-

ing is perfect and is all that your representative claims for it.

Your light was chosen after a thorough inquiry into the merits of the different systems and I am more than satisfied

with my choice. I have, beyond a doubt, one of the finest lighted houses in this country. The apparatus for controlling

the light is the most complete I have ever seen. I am getting all of twelve i6-candle power lamps per horse power, if not

more, and the life of the lamps averages away beyond a thousand hours.

I take great pleasure in recommending your system and you may refer to me at any time.

Yours Truly,

LAMBERT HAYS,
Proprietor People's Theatre.

Plant MalM liy LEONARD & IZARD. GENERAL A&ENTS EDISON UNITED M!&. CO., 185 DEARBORN ST.. CHICAGO.

U. S. OLD LAMP
IK aRiLlSTD OFERiL HOUSE, JMLIK'IQ'EiLFOI^IS-

WHAT THE MANAGER. WHO DON'T GUESS AT IT, SAYS FOR IT.

He says, after having Careful Indications of Engines and Practical Electrical Measurements made, that

348 Edison 16 Candle Lamps require 54 Indicated Horse Power.

610 U. S. 16 Candle Lamps require 53 Indicated Horse Power.

Me also says that, after havinff purchased and used a U. S. jjlant for Ojicra House, ihey jpurchased for the

Syndicate Slock an Edison plant because it was offered at a much less price (nearly one-half) than that of the U. S.,

and because of the Astonishing Guarantee made by the JPldison Co. After testing and ascertaining thefacts,

THE EDISON PLANT WAS REJECTED AND PUT OUT
and U. S. PLANT PUT IN ITS PLACH, the satisfactot^y workitig of which may be understood from a perusal of

J'.JS'. ConMin's autograph letter heretofore i>ublished in several issues of this Jotirnal. 3Ir. Conklin desires to say

that any statements of Edison representatives to the effect that the reason of such rejection of Edison plant was
because some one or more of the Syndicate Co. were stockholdors in the TJ, S. Co. is ivitJiout any foundation in fact,

as not one of them, has, and never had a dollar's interest in the U. S. Co. beyond the purcliase of a. Fourteen Hundred
Light Incandescent Plantfor their Syndicate Block and Opera House.

U. S. 610 LAMPS REQUIRING 53 H. P.= lt{^\per H. P.

EDISON 348 LAMPS REQUIRING 54 H. P.=6j%S per H. P.

COMMENTS ARE UNNECESSARY.

THE UNITED STATES ELECTRIC LIGHTING CO.
C. C. WARREN, Man.qir. 216 1^ SALLE STREET, CHfCAGO.
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C3 IjU -^T"E Hi -A. r»r ID , o.
-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

Tl7e papk^p-Ru^^ell n^inin^ and [T\{^. Qo.

Electric

Light

Adapted to all Systems.

CITY OFFICE,

711PiieSt.

ST. LOUIS,

MO.

The Oetrolt Sight Feed [ubricators

Are pronounced the best by more than 2O,O0O users.
They are especially adapted to

PIGP gPEED EMGIJVIBg EGR ELECTf(IO IiI6piFI]V6

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

" I would not take Jive times the cMni of my lubricator if I could

not get anoilier" is t1i£ statement often riatde by users,

Libei-al discount to the trade. Send for Circular and Price
List.

DETROIT LUBRICATOR CO.
Office, 1 I Rowland Street, DETROIT, MICH.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armington & Sims' Engines, Steel Boilers, Jarvls' Furnace,
Standard Rocl<ingr and Sheffield Grates, Lowe^ Feed] Water] Heater,
Blake' Pumps, Korting Injector, Etc. ; 1^

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
'BRANCH, 521 DELAWARE ST., KANSAS CITY.

]Hol/T)^5, Bootl; 9 }^ayde95,

25 PARK PLACE, KEW YORK.
-ilANUFACTUBEBS OP—

tare and Insulated Hire,
Underwriters' Copper Electric Light Line Wire, handsomely finished,

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGENTS FOB-

The Forest City Carbon |||nfg. Co., Cleveland, Ohio.

- Western Agency, 185 & 187 Dearborn St., Chicago.

EIDISON'S OPITTIOTT.

Geneva Non-Magnetic Watch Coinpam/ :

Gentlemen :—During the past six months I have submitted the watches containing

Paillard's Patent Non-Magnetic Compensation Balance and Hair SjJring to test in different

fields of magnetism, I find them exempt from, magnetic influence, however strong, and prac-

tically no retardation of the balance, nor change in rate occurs, even when in actual contact

with Dynamos or poiverfiil 'Electro-Magnets.

I have been carrying one of your watches, and going around Dynamos and other Electrical

A2>2>liances , where I have never been able to carry a tvatch without ruining it, and it has

proved an excellent time-keeper. I consider Paillard's Balance a most wonderful and val-

uable invention, not only for workers around Dynamos, but tvherever accuracy of time is

required. Very truly.

Orange, N. J., Dec. 7th, 1887. T. A. EDISON.

For Full Information about the Watches referred to In the above Testimonial, address :

Qepeua I\i09-pr\a^9eti(; Al/atel^ Co.
( XjXJVC1 1? £3 1>.

ITT & 1
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GAN& SWITCHES, FROM 5 T0 40AMP£RES.

Quick Make and Break Uncon
trolled by the Handle.

Forest City Electric 'yyorks.
Manufacturers o( CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

Correflpondence

SuUclted with

Electric Light

Cumpaiilep.'

SendforOur ValuableBookforEngineersandBeltUsers. Free.'''^

Agents in all Cities. Send for Trial Belt.

Our Belts are tlte strongest, most even and perfect Electric Belts made.

ST. XiOTTIS, 3VEO. W. B. CLEVELAND, Proprietor, 26 S. WATER STREET, CLEVELAND, 0.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Yalve and Corliss Valve

ENGINES.

SELF CONTAINED AND SINGLE CRANK

ENGINES

SpGciallj kt0 for Electric LiglitiDg. a

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, MANAGER.

TELEPHONE 4024.

Gutta Percha Insulation
GUTTA PEBCHA

IS THE
STANDARD

JJ^SUZATI^-v

Does not dete >

rate, and /-
underwater or

undergroioid

IS the mobt

Reliable and / /^

Aerlul orrnderground. Any number
of Couductlng Wires.

Ma)l8 Compound and Balata
^^ Inf.ylated Wires Cord-

age and Cables, for
Ojjice, Aerial.

Acld\e88els Pipes Vals Elc Marks Coni-ioiina Wire, for R:ittery Coppers.

Our Balata Insulated Flexible Cords
ARE SUPERIOR TO ALL OTHERS.

SEND FOB SAMPLES.

Ijeisler Qlectric |^ight |{o.

809-817 S. 7th Street, ST. LOUIS, MO.

MANUFACTUBEKS OF

The Heisler Patent Incandescent
Electric Light System.

The only and original Alternating Current Long
Distance Single Wire Incandescent.

We have built 24 Central Station Incandescent Plants witliin one year,'

all of which are on a paying basis.

This System combines successfully the illumination of the streets with

a general supply of light for stores and houses.

Any desired distance can be reached at small cost ; No. S American

Gauge Copper Wire being used for the outside line, No. 11 for indoors, for

any number of lights of any size from 20 to 200 c. p. located anywhere on

the line. A perfect automatic regulation adjusts for every variation of the

load from the full capacity to one single light.

We do not need transformers, distributors, safety catches, resistance

boxes or any other electrical contrivance for distribution or safety.

Special attention is called to the superior advantage of this system for

economical management.

To its flexibility, no mathematical calculation being required for wiring

or alterations of circuits.

To its production of nearly double the candle power to the H. P., as

compared with any other system.

We can furnish substantial proof that our system is a successful

competitor against all present methods of illumination.
.
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WESTERN ELECTRIC COMPANY,
CHICAGO. NEW YORK. ANTWERP. LONDON.

MANUFACTURERS OF AND DEALERS IN

ELECTRICAL APPARATUS AND SUPPLIES
INCLUDING

Electric Lighting Apparatus, Insulated Wire and Cordage,

Electric Bells, Annunciators and Push Buttons, Electrical Testing Apparatus, Watchmen's
Clocks, Field and Firman 1 1 Call District Box with Answer Back Signal,

DISTRICT TELEGRAPH BELLS, RELAYS AND REGISTERS,

Magneto Bells and Switch Boards, Police and Fire Alarm Boxes, Registers, etc.. Telegraph instru-
ments, Batteries, Linemen's and inspectors' Tools.

Washburn & Moen Mfg. Co. 's Line Wires. Crossarms, Pins, Brackets, Insulators, Carbons,
Akc Light Globes, Etc., Etc.

WESTERN ELECTRIC COMPANY'S

Electric Lighting Apparatus
OUR SYSTEM OF ELECTRIC LIGHTING IS COMPLETE IN EVERY DETAIL, AND IS

UNEXCELLED IN THE EFFICIENCY AND WORKMANSHIP OF THE APPARATUS,

IN THE BRILLIANCY, STEADINESS AND COLOR OF THE LIGHT

PRODUCED, AND IN AUTOMATIC REGULATION.

WE HAVE STILL A LARGE QUANTITY OF

KERITE WIRE,
Size No. 13, B. and S. Gauge, 6-32 inch Insulation, which has been in use, but is practically

as good as new. We will send a sample of this Wire and quote a very low price to anyone
who inquires. The price is so low that it is cheaper to use this wire than new wire of even No. 16

gauge, so this offer is of advantage to anyone who wants Kerite Wire of sizes NOS. 13, 14 15 and 16.
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Automatic Telegfraphy.

The accompanying cut is an illustration of a re-

ceiving perforator and transmitter for automatic

telegraphy, invented and patented by Chancy G
Wright, of Chicago. The object of the machine
is to receive and transmit, or relay a message
any number of times without the aid of an oper-

ator other than the original sender. In other

words, by this device, a message can be sent

from New York to San Francisco, and relayed as

many times as desired, without human aid e.xcept

that necessary to keep the instruments in adjust-

ment. The receiver works on the local circuit,

and can be used on the quadruplex as well as a

single wire, or wherever a sounder can be' used.

By this machine the dots and dashes are re-

ceived on tape perforated, thus forming an
indelible and perfect record of what has been
sent. To relay the message thus received, it is

only necessary to pass the tape through the

transmitter. This operation does not injure the

tape in any way, and it can be used any number
of times, while five years afterwards it can be
taken from the files and reproduced exactly as

originally sent.

The machines are simple in construction, con-

taining no parts likely to get out of order, and
the autoibalic receiver requires no more adjust-

ment than an ordinary sounder. The manner
of perforating the tape is at once simple and
effective. There is a small punch actuated by
an electro-magnet and circuit-breaking device,

which is kept in operation when the circuit is

closed. As the tape is kept in motion by clock-

work, the punch, which moves with great rapid-

ity, cuts a dash in the tape. Hence, the open-

ing and closing of the circuit, as the Morse
characters are made, exactly reproduces them
in perforated dots and dashes on the tape. All

danger of tearing or checking the tape that would
result from pulling the paper when the punch is

in operation, as is common in machines of this

character, is obviated by a devise for pushimg
the paper tape through guides so made as to

admit of a slight buckling of the tape.

The transmitter is equally simple. There is a

perpendicular rod, having a small foot at the

lower end, and pivoted at the bottom. On the

end of the foot is a small wheel under which the

perforated tape is passed by means of clock-

work. The contact is not made through the

perforations, but at the top of the rod, the clos-

ing and breaking of the circuit being effected as

the wheel drops into the perforations or runs

upon the tape; that is, whenever the wheel drops

into the perforations the circuit is closed. The
point of contact being removed from the tape,

all danger of interruption from fibres of the pa-

per is obviated.

The object of the machines is to save labor,

and their advantages in this direction must be

patent to practical telegraphers. For instance,

take the transmission of press reports. This
matter, say, is sent from New York to Chicago
and other large cities, where it is distributed

throughout various circuits. By Mr. Wright's

machines the report could be received at these

distributing points on the perforated tape, with-

out the aid of receiving operators. Then the

tape could be passed through transmitters and
the report sent out on any number of circuits,

without the aid of .sending operators, one man
being able easily to keep a number of instru-

ments in adjustment.

In New York the telegraph companies have

a large number of branch offices. It is the cus-

tom for all business taken at these offices to be

sent to the main office, where the messages are

re-sent over the trunk lines, thus requiring the

services on each message at the main New York
office, of both receiving and sending operators.

If this business were received by means of

the automatic perforators, the automatic trans-

mitters could be used to send the messages on
the trunk lines, and thus the services of both
receiving and sending operator could be dis-

pensed with.

The amount of labor that may be saved by this

use of these machines is obviously enormous;
but they may also be used to great advantage in

other ways. It is a fact well known to teleg-

raphers, that in bad weather long circuits are

worked with the greatest difficulty, while short

circuits can be worked successfully in almost

any kind of weather. This difficulty is often

found to be a serious one in working the lines

between New York and Chicago, and still more
so in the lines to the Pacific coast, where the cir-

cuits are long and bad weather is almost certain

to be encountered somewhere along the line. By
means of automatic receivers and transmitters

these long circuits could be split up into a series

of short circuits by placing machines at conven-

ient intervals along the lines, thus forming a

perfectly working line for any distance in any

kind of weather, and this, too,- without the aid of

additional operators.

Mr. Wright's machines recently were given a

test in the presence of several well known tele-

graph men, and were found to do their work
perfectly. The receiver recorded the work of

operators noted for rapid sending, and did the

work as well at fifty words a m.inute as at thirty.

There is practically no limit to the capacity of

the transmitters.

Opening of the Haymarket Theater.

As mentioned in the last number, the Hay-
market theater, Chicago, was opened Saturday,

December 24th. This beautiful theater was
christened after the famous old Haymarket thea-

ter, in London, and not, as inferred by many,
after the Chicago Haymarket. The theater was
built by architects Flanders & Zimmerman, and
decorated by Mr. Albert. It is the largest theater

in Chicago, having a seating capacity of 2,800.

Will. G. Davis, manager of the old Haverley
theater, or as it is now called, the Columbia, has

leased the Haymarket. and proposes to make it

first class in every respect.

The theater is beautifully lighted by United
States incandescent electric lamps. The plant

was contracted for by C. C. Warren, western

manager of the United States Electric Lighting
company, and put in under the personal super-

vision of F. B Badt, the company's superintend-

ent of construction. The plant consists of two
600 and one 200 light United States Incandes-
cent dynamos, rnn by two Ide engines, one
i4''Xzo,' and the other 8"xi2".
The theater, including stage, auditorium,

dressing rooms, foyer, etc., is lighted by 1,300
incandescent lamps. The artistic arrangement
of the lamps reminds one of the tales of " Arabian
Nights." The plant started in excellent shape,

and has been running since without the slightest

hitch or flaw. The stockholders, represented

mainly by Messrs. Griffin and Dwight, are very

much pleased, as is everybody connected with

the theater.

The latest ideas and improvements in incan-

descent wiring have been carried out in this

plant ; nothing but kerite wire of the highest in-

sulation has been used. All safety devices are

accessible at any time, without interfering in any
way whatever with the performance or the

audience.

The most novel feature is the arrangement of

the switch board and controlling devices in the

first stage entrance. Every light on the stage
and in the auditorium is controlled by handles
which may be used singly or in unison, as desired,

by means of the most simple apparatus yet de-
vised for the purpose. This whole arrangement
of controlling devices and their construction was
gotten up for the place by Mr. Badt. Mr. Davis,

the manager, who has seen every theater in the

the United States that is lighted by electricity,

declares that he never saw anything more simple
or more perfect in this line, and thinks his plant

perfection. Thomas Keene, who opened this

theater with " Richard III," and played a week's
engagement, joins Mr. Davis in the statement.

This plant also lights the large office building
connected with the theater, and the whole plant

when finished, will comprise dynamo capacity for

about 2,000 lamps, with about 2,600 lamps in

position. The United States Electric Lighting
company is to be congratulated on carrying to a

successful completion a contract which redounds
as much to its credit in every way as this.

Lighting the River.

The first step towards carrying out Prof. Bar-

rett's idea of lighting the liver by electricity, has
been taken, in the installation of the initial plant

of the Western Electric company's system. It is

expected, and certainly to be hoped, that the

work will be continued, and carried out in full

according to Prof. Barrett's plan.

Chicago Electric Club.

This evening the Chicago Electric Club gives

an entertainment and lunch on the occasion of

the dedication of its new rooms at 122 and 124
Clark street. Eight o'clock is the gathering time

and a pleasant evening's entertainment is prom-
ised by the gentlemen of the entertainment com-
mittee. There is certain to be a very large turn-

out and a thoroughly enjoyable evening is before

those who attend. The tickets have been placed

at a very low price and can be obtained of the

members of the entertainment committee or of

the treasurer or secretary. In addition to the

lunch an interestmg musical programme has

been provided by the entertainment committee,

under whose direction the whole affair has been

planned and will be carried out. The entertain-

ment is to be entirely informal.
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The Adams Elevated Railway.

The agitation for rapid transit on the west

side in Chicago has brovight forward the advo-
cates of dilTerent modes of transit, surface, un-

derground and aerial. As has been pointed out

heretofore, surface roads affording rapid transit

are quite out of the question on bus)' thorough-

fares, while the cost of building an underground
road is enormous. The elevated road seems to

be the choice, and, as has been urged, the elevated

road with electricity as the motive power would

to get in and out conveniently. There is to be
no terminus, but the cars are to move on a loop,

thus making it possible to have a continuous
movement of cars.

Fig. I represents an end elevation of the sys-

tem. Fig. 2 is side elevation. Fig. 3 is an ele-

vation of one of the cars, together with the op-
posing stations. Fig. 4 is a side elevation of one
of the stations, and the approaches. Fig. 5 is

a bottom plan view of a car turning a curve,

which also indicates position of seats and guide

of the system, will be practically impo.ssible

;

Switching and cross tracks are provided for; en-

trance and e.vit are from the rear platform only;

and there are to be no conductors—only station

agents.

Cars are to run continuously, according to this

.system, e.xcept when baiting at stations to take

in or let out passengers. There will be no
" trains "—only single cars ; starting at one side

or end of a city the railway will reach the oppo-
site side or end along one street, and then form a

Fig. I.

—

Adams' Elevated Railway. Fig. 2.

—

Adams' Elevated Railway.

afford the easiest and best solution of the prob-
lem of rapid transit.

The system shown by the cuts in connection
is known as the Adams single track, single col-

umn elevated railway and was designed by
James W. Adams of Chicago. The cars can be
operated by electricity and it is thought that a

practical demonstration of the system will be
had within a short time.

The railway is built of iron or steel ; the gird-

ers that carry the track are longitudinal and rest

on single columns which stand on solid founda-
tions placed the required depth below the street

level, to give the structure stability and rigidity

against the effects of the dead and moving load,

acting vertically and longitudinally, and also

against the forces acting transversely, such as

wind pressure, unequal loading, centrifugal force
and lateral impacts due to the movement of the
cars with a speed of twenty miles per hour.
The railway is of single rail type. "Two large

swiveled paper wheels support the load and
- move on the rail with a flange in the center of

wheels. Fig 6 is an end view of car, showing
arrangement of platform for crossing track. Fig.

7 is a top plan view of same. Fig. 8 shows in

section the operator's platform in front, and also

adjoining platforms for smokers. Fig. 9 is a
plan view of the same. Fig. 10 is a bottom plan

view of the tracks for the guide wheels of the

car. Fig. 1 1 is a central longitudinal section ex-

posing the supporting wheels with their pilots,

and also the location of guide wheels. Fig. 12 is

a central transverse section of one of the cars,

upon the track, showing location of wheels rela-

tive to the track, and also position of the guide
wheels.

The steering wheel is an importarit feature of

this invention : it gives direction to and also

steadies the car wheel in its forward travel, like

the guide wheel of a bicycle ; and this is true

whether a car wheel is running in a straight line

or in a curve, for it turns with the car wheel be-

cause of the attachment of both to the same turn

table. The effect of this directing wheel is to

extend the rail bearing of the car wheel, and to

loop and return along a parallel street. Thus
confusion will be impossible, and the crowd will

be under the control of one person, at the station

entrance. Cars need not stop, if full, except
when passengers want to get out ; and two in-

dependent cars may be handled simultaneously.

The entrance to a station will be on one side,

and the exit on the opposite side.

Resume of Electric Progress, 1887.
By Dr. Robert Grimshaw.'

Telegraphing without wires is again the sub-

ject of experiment. Telegraphing between ves-

sels at sea, using water as the transmitting

medium, is being experimented with by Edison
and others. Train telegraphy is occupying the

attention of inventors, two or three systems hav-
ing been successfully tried on an experimental
scale. In one the tin roofs of the cars are util-

ized as one leaf of a condenser, charged and
discharged by a buzzer many hundred times a
second; the other leaf is represented by a line of

^j'm!/imm///i'///.i"^'M"j'

Fig. 3.—Adams' Elevated

the tread moving in a slot of the /ail. These
large supporting wheels are held in position and
prevented climbing the rail by smaller pilot

wheels. The rail is placed inside of and con-
siderably above the floor level of the car,

making it impossible for the car to fall to the
street below, even if derailed. Below the car
and attached to it are four horizontal guide
wheels, two on each side, moving along against
a vertical face, to insure steady motion while
running, and resist the transverse forces due to
wind and unequal loading.

"The cars are arranged with longitudinal seats
facing outward, with sufficient room between
them and the sides of the car for the passengers

Railway. Fig. 4.

—

Adams' Elevaied Railway.

destroy the natural tendency of the same to a

lateral vibration or movement during its forward
travel ; for, being of a smaller diameter, and
considerably outside of a line to the axis of the

turn table, the directing wheel responds more
quickly to laterally acting forces, and by a steering

action forcibly maintains and directs the car

wheel in a line with the rail—whether the rail be
on a curve or on a straight line.

Some of the other peculiarities claimed for this

system are : that the structure on which the cars

are to be run will be no wider than 14 inches
;

the tracks are to be arched at street intersections;

there will be no cross structure of any descrip-

tion; derailment of cars, by the very principle

wire on low poles carried- along the track as

nearly as possible at an even distance from the

track. The connections are the acme of sim-

plicity. Field telegraph trains are being ar-

ranged by the Portuguese and other European
governments. One carriage constitutes the tele-

graph station, with convenient accommodation
for despatching messages; next comes a van for

150 poles, a third to carry a supply of 11,000

yards of four-twisted wire, then a carriage with

all the requisite tools, and the last two for vari-

ous stores. By recent improvements in fast

speed telegraphy 600 words per minute are at-

tained at the London post office.

I New York Sunday World, January i, i883.
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ELECTRIC LIGHTING.

One electric light system for cars embodies
both the dynamo and the storage battery, seek-

ing to overcome the defects from one source of

electricity by the use of its conjugate. Dynamo
and engine are in the baggage-car and steam
supplied from the locomotive, the storage bat-

tery taking up the work when the loco is un-

coupled. The method of electric lighting of

the latter consisting of a short pipe passing
through the keel, open at the lower end for the

admission of water and closed above. Inside is

a raicroplione receiver with wires connected to a

telephone in any convenient place. A system of

military telephony tried in Belgium requires no
insulation up to one or two miles, speech being
transmitted through a naked wire laid on the

ground. The telephone has been used in New

Fig. 5.

—

Adams' Elevated Railway.

trains tried upon the Glasgow City and District

railway, which has a large number of tunnels,

lays from one end of each tunnel to the other a

third rail of T-iron, on which contact-making

wheels are automatically pressed, and which are

in communication with the source of electric-

ity and furnish electric light during the times in

which the cars are passing through the tunnels,

and at no other time. The electric headlight

for ships has been the object of several experi-

FiGS. 6 & 7.

—

Adams' Elevated Railway.

ments, but is as yet not a complete success. New
Orleans has adopted Flad's system of overhead
wires upon tall towers at the street corners. The
Vienna Opera house is now successfully lighted

by electric light. The alternating system seems
to be gaining headway. One of the most health-

ful signs in the electric lighting business is the

burying of the hatchet and the afiiUation of inter-

ests by several companies hitherto most bitterly

South Wales by the postal department for com-
municating between districts where telegraphic

business is not sufficient to warrant employing
an operator. Sylvanus Thompson has produced
a magneto-telephone upon the dynamo principle.

The telautograph of Gray, reproducing a mes-
sage telegraphically by a tracing point, either in

ink or pencil, should, in certain circumstances,

be an admirable supplement to the telephone.

Steno-telegraphy, a combination of mechanical
stenography with telegraphy, requires at the

transmitting section a key-board perforator and
automatic transmitter and distributor, and at the

receiving station a distributor, polarized relays

equal in number to the keys of the key-board of

the perforator and a printing apparatus. The
perforations represent one syllable each. Experi-

ments in France give with a single line wire for

210 miles, 400 words per minute; for 540 miles,

200 words.

ELECTRIC POWER.
Compressed paper friction driving gear for

dynamos has been tried with considerable success.

Electric motors have been successfully used

in calico printing works. Rowan, of Glasgow,
has devised self-attaching machine tools actuated

by electricity, as for instance, riveting machines
attached to the sides of iron-holds, by electro-

magnets, thereby enabling closing up of the last

rivets, without anything to strike against; and
caulking, chipping, drilling, tapping, and other

tools upon the same self-attaching principle.

Using in both the holding on magnets and the

motor, electrical energy of only three-quarter

horse power, holes one inch in diameter have
been drilled through one and one-half inches of

solid wrought iron, and one and five-eighths

inches of mild steel in two plates of thirteen-six-

teenths inches each in one minute and forty-five

seconds per hole. The Lay traveling torpedo,

which is controlled by electric wires, has been
tried during the year, but not with any great

degree of success.

^^^^^^^^^^^^^^g
Fig. 10.

—

Adams' Elevated Railway.

Fig. ir.—Adams' Elevated Railway.

inimical. To this end those representing the

Sawyer-Man interests appear to have been the

most conducive.

THE TELEPHONE.
A method proposed for establishing telephonic

communication between ships at sea, provides

each vessel with an apparatus for producing
sound under water and with a suitable receiver

The Buffalo Electric Light company has made
a contract with the Niagara Falls Hydraulic
Tunnel and Power company to take 10,000 horse

power at $15. per horse power per year for

lighting the city and for manufacturing. A
new electric launch, the Victoria, measures
go feet in length by 11^ feet beam. She
will not only carry accumulators, but have her

own dynamo. Electrical hauling plants have
been tried with a view to demonstrating the
practicability of this method of friction to under-
ground working, but so far without success. The
Reckenzaun electric storage battery and motor
are reported as working well on the roughest
tracks in Philadelphia without hitch and practi-

cally noiselessly. Mr. Edison is stated to be
thinking up an electric street-railway system
that will not require any overhead wires or un-
derground conduits. In the electric locomotives
upon the North IVIetropolitan Tramway com-
pany's line from Stratford the gearing is entirely

new. The dynamo is on top of a vertical shaft

coupled to one of the car axles by bevel wheels.

The difficulty of brush reversing has been
avoided by placing two bevel-wheels on the axle,

one on each side of the driving pinion.

GENERAL ELECrRICAL INVENTIONS.

To resist the subtle influences of magnetism
and electricity which are now at work upon all

hands, Paillard has devised a non-magnetic alloy

of palladium. Springs made of this are abso-
lutely uninfluencible by the most powerful mag-
netism, and are also non-rustable. Very dense
graphitoidal carbon for incandescent electric

lighting has been produced by passing an induc-

tion coil discharge through coal gas.

Sir William Thompson has produced for elec-

tric installations on shipboard a voltameter, con-
sisting of a small oblate piece of soft iron sup-

FiGS. 8 & 9.

—

Adams' Elevated Railway.

ported on a stretched platinoid wire in the cen-

ter of a solenoid of fine copper wire connected

in series with variable platinoid resistances. The
oblate tends to turn its equatorial plane parallel

to the lines of force in a uniform magnetic field.

Pellat has devised an electro-dynamometer which
gives current intensity in absolute value with an
error under 1-200,000. There are two concen-

FiG. 12.—Adams' Elev.ated Railway.

trie coils, the outer having its axis horizontal, the

inner vertical. The same current is passed

through both bodies, and the small one in the

almost uniform magnetic field of the larger is

turned by a couple tending to deflect its axis

from the vertical. Edison has produced a mag-
netic bridge or balance for measuring magnetic
conductivity, designed to do foT magnetic meas-
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Lirement what Christie's instrument, commonly
known as Whcatstone's bridge, does in electrical

science. Silk fibre suspension in galvonometers
has been done away with in favor of wire. A
new unit of time, proposed by Lippman to the

French Academy of Sciences, as a substitute for

the ordinary second, is an electrical resistance

which can be shown to represent an interval of

time—for instance, a tube of mercury.

NEW APPLICATIONS OF ELECTRICITY.

The flashing point of mineral oil is now deter-

mined by the induction spark. Magnetic train-

signals have been brought out, in which the im-

pact of the wheels passing over and depressing a

lever at the side of the rails, causes a bobbin to

vibrate in an electric field, thus generating a cur-

rent. The incandescent electric lamp has been
introduced in connection with the helmets of

divers, and a telephone fixed to the inside of the

helmet carries the diver's voice to his assistant,

and vice versa. Bruce has furnished the Belgian

Government with a captive signalling balloon,

lighted inside by electric incandescent light, from

which the current is cut off and let on by a key
like that used in telegraphy. The past year was
the first in which the Atlantic cable was used to

transmit medical prescriptions and treatment for

a patient. A novelty for the Chinese service is a

combined cruiser and telegraph-cable ship. The
subject of electrical connection with lightships

has been very strongly impressed upon the public

mind, and the Trinity Board has the matter se-

riously under consideration.

The Askin's Oil Burner.

The cost of fuel is an important question to

every manufacturing establishment, and the line

of devices which have for their ultimate object

economy of the coal pile, is an extended one.

This question is one that enters largely into the

cost for maintenance of electric light stations

wherever situated. Recently, there have been
several installations of electric light plants where
crude petroleum oil was used for fuel and a de-

scription of appliances used and statement of re-

over which the sliding doors close are for admit-
ting air in any desired quantity. 'I'he opening in

front of the air chamber is for admitting steam.
Fig. 3 shows the burner in operation under

the boiler. The tank is for holding the day's or

week's supply of oil. It feeds into the burner
by gravitation. The steam supply pipe from the

dome of the boiler is shown with a globe valve

for the regulation of the amount of steam
needed. The bridge wall under the boiler is

shown in the cut close to the front. The intent

Fig. I.

—

Askin's Oil Burner.

suits attained will be of particular interest to those

electric light companies who can avail themselves

of crude oil for fuel under boilers.

The illustrations in connection show the

burner and method of use under a boiler of the

Asliin's Oil Burner Co. of Lima, O.

The burner in reality is a gas generator and
can only be used where steam is obtainable. By
the use of steam, air and oil passing through the

burner independently of each other, and which
are thoroughly mixed as they leave the burner, a

Fig. 2.

—

Askin's Oil Burner.

The distribution of electrical energy by induc-

tive transformers has called forth many conflict-

ing opinions, but the priticiple has received

several practical applications during the past

year. In one installation at Llewellyn Park, dy-

namos of 600 volts are used, giving 1,200 volts

pressure between the positive and negative leads.

From the sub-station lamps the motors, situated

at 100 to 200 blocks circuits, will be supplied

with a uniform current at constant potential.

Edison has propounded a method of procuring
electricity by direct action of heat, substituting

for mechanical motion in the armature molecu-
lar motion obtained by the direct action of heat-

ing and cooling agents. Experiments have been
conducted concerning the practicability of dis-

persing smoke by electricity. An electric fire-

damp indicator has been produced, the principle

being that when a mixture of air and fire-damp
has burned, the volume of the mixture is dimin-
ished in proportion to the amount of air-damp.
Steel watch-springs are now tempered by passing
through them an electric current while they are

immersed in an oil bath. An electric signal

trumpet, designed to warn or signal vessels,

trains or tram-cars, can also be used as a Morse
sounder. The electric welding of metals, dis-

covered by Elihu Thompson, is one of the
greatest recent novelties of the current year.

The telemeter system, by which the slow move-
ment of a revolving hand on any indicating
instrument may be reproduced by the movement
of a similar hand at a distant place, using elec-

tricity to convey the impulse, is finding number-
less applications. In Berlin a company announces
that in addition to light, it will be prepared to

furnish electricity for heating purposes. This is

accomplished by heating water by a resistance

coil. In certain theatres electric stoves are em-
ployed for heating the curling-tongs.

Consumers' Electric Light Company.
The Consumers' Electric Light company of

Chicago will do commercial lighting. They have
a central station, at Blue Island avenue and
Twelfth street, and have a capacity of 120 Van
Depoele lights.

hydro-carbon gas is formed, which burns similar

to natural gas, but with more intense heat.

Fig. I shows a section of the burner and Fig. 2

a perspective view. As will be seen, the oil, air

and steam pass through the burner by three

separate channels. By this means all possi-

bility of the burner ever becoming clogged is

effectually prevented. The oil passes through
the center 3-8 inch pipe and the air entering the

is obvious. The blast of flame impinges upon
the bridge wall first and is then turned upward
along the length of the underside of the boiler,

thus preventing a concentration of heat upon a

single spot of the boiler shell.

The manufacturing company state that two
barrels of oil will equal one ton of the best slack

coal in generating steam, or in furnaces of any
kind; and that three barrels will equal one ton of

the best lump coal. As a steam generator it is

superior in cheapness, cleanliness and conveni-

ence, since one man will take care of a battery of

ten boilers more easily by this system than of

one boiler where coal is used. It excels as a

fuel where a steady and uniform power is de
sired, and is especially adapted for electric light

plants, as the burner can be regulated to pro-

duce a fire of any degree, and changes only at the

will of the operator.

The advantages of oil over coal as a fuel are

claimed to be that it is cheaper; it makes no
smoke; it takes no labor; is perfectly clean, no
no ashes or cinders; it keep a uniform heat; it

can be regulated to make a large or a small fire
;

it can be instantly extinguished; one man can do
the labor of ten; perfect combustion; no grate

bars to burn out; no lack of steam; steady and
uniform power; fifty per cent, more power can

be obtained from the same boilers than with

coal.

Among the electric light plants using this sys-

tem are: The Jenney Electric Light and Power

Fig. 3.

—

Askin's Oil Burner.

air chamber through the openings for that pur
pose on either side passes through a i-inch pipe
surrounding the oil pipe. The steam passes out
on the outside of the air pipe. As will be readily

seen, the steam surrounding both the air and the

oil as it leaves the burner, both air and steam
are consumed.
By means of the angle valve on the rear of the

burner, Fig. 2, the supply of oil is regulated for

a fire of any desired size or heat. The openings

Co., Fort Wayne, Ind.; Grand Rapids Electric

Light Co., Grand Rapids, Mich.; Menominee
Electric Light Co , Menominee, Mich.; Brush
Co., Detroit, Mich.; Louisiana Electric Light
and Power Co., New Orleans, La.

By the explosion of one of the boilers in the

Edison central station at Westchester, Pa., re-

cently, seven persons were killed or so badly
injured that they subsequently died.
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The Elements of Electric Lighting,

Bv Philip Atkinson, Ph. D.

Number XXIV.

The Cardew Voltmeter.—The various in-

struments thus far described can be used only

with generators which have a constant current

in one direction; they are also Hable to errors

arising from self-induction and other causes.

Since, according to Joule's law, the heat devel-

oped in an electric conductor is in direct propor-

tion to the strength of the electric current pas-

sing through it, it is evident that instruments can

be constructed on this principle which will accur-

ately measure either current strength, or differ-

ence of potential in generators producing either

constant or alternating currents, and which shall

not be liable to variation from any of the causes

mentioned. Among these, the voltmeter of

Captain Cardew, patented in 1886, has a promi-

nent place. It depends, as will be seen, on the

expansion of metal produced by the electric

development of heat.

Fig. 59 gives a front view of the instrument

and Fig. 61 a rear view, showing its internal con-

struction. A fine platinum silver wire of about

.0025 inch diameter, and 8 feet total length is

stretched in four lengths in a horizontal tube,

about two feet long and 2^ to 3 inches diameter.

The tube is made of very thin metal, one third of

its length being iron and two thirds brass, to

maintain constancy of length between the points

of attachment of the wires by such a mode of

connection as shall produce compensation by the

unequal expansion of the two metals; the same
result is also attained by the use of brass and
iron rods. The tube is placed horizontally

to prevent inequality of temperature from con-

vection of the air..

In Fig. 6 1- is shown a metal frame, B B B B,
to which the working parts are attached, the wire

a a, attached to the support /', extends into the

tube to the left, passes over a pulley attached to

an insulated support at the left end, returns to a

central pulley /, is extended again into the tube,

passes over a third pulley at the end, and returns

to the support t- , where it passes over another

pulley, and is attached to an adjusting screw, the

end being extended with a certain amount of

slack used in adjusting, and connected with the

lower binding post; connection being also made
between the upper binding post and support f

.

The pulleys are made of ivory for insulation and
have jewelled bearings to reduce the friction.

Pulley / is connected by a light aluminium stir-

rup with a wire d which passes round the double

grooved pulley w, between two screws to prevent

Fig. 59.

slipping, and is joined to a spiral spring J, by

which all the wires are held taut by a yielding

tension; this spring having an equal number of

right and left turns to prevent torsion. The pul-

ley w is connected by a gear wheel with the pin-

ion /, to the axis of which is attached the index

which moves over a scale graduated in volts as

shown in Fig. 59. Two hairs, 14 inch apart, are

stretched vertically across the stirrup of pulley

i, and opposite these is a transverse circular

opening through the tube, fitted with short tubes

closed with glass, in one of which is placed a

lens with a short focal length and a magnifying

power of about 100 diameters, by which an image
of the hairs is thrown on a distant screen by a

lamp, for adjusting the instrument.

There is about 8 feet of wire included in the
four lengths. Its resistance is about 30 ohms per

foot, its maximum temperature about 200° (', and
the indications of the instrument in volts is from
o to 120. The expansion and contraction of the

wire, being in direct proportion to the difference

of temperature caused by the passage of the elec-

tric current, produces a variation in length pro-

portioned to the e. m. f. by which the current is

generated; this causes rotation of the pulley re,

moving the index to the right as the e. m. f. in-

creases and to the left as it decreases.

Fig. 60.

The instrument should be adjusted to the

average temperature of the room in which it is to

be used. It is claimed to be perfectly constant

and never to require recalibration, that it can be

kept in circuit continuously, and be safely used

close to the most powerful dynamo, since it has

no steel magnets or electro-magnets to become
deranged, that it is dead beat, and that it re-

sponds promptly to very slight changes.

The Forbes Coulomb Meter.—The necessity

for a meter which shall accurately measure the

amount of electricity used by a consumer in a

system of general distribution from a central

station, has given rise to a variety of such instru-

ments constructed on various principles; and
this necessity has been made more imperat-

ive by the recent extended use of alternating cur-

rent dynamos with transformers in connection;

for which the meters used in the constant cur-

rent system are not adapted.

The latest instrument of this kind, and one
which has received the general approval of lead-

ing electricians is the coulomb meter of Profes-

sor Forbes, an English electrician. It is con-

structed on the principle of the production of air

currents by difference of temperature caused by
the heat generated in an electric conductor. The
construction, which is exceedingly simple, will

be readily understood from Fig. 60. On a cir-

cular base is mounted a flat coil of iron wire,

through which the current passes by connection

made with the binding posts shown in front;

above this coil is mounted a light disk of mica,

to the circumference of which are attached by
pith cylinders eight mica vanes, which come
directly over the coil, and are fixed at an angle

of 45 degrees to the plane of the disk. The disk

with its vanes is supported on a paper cone in

the apex of which is a ruby cup which is pivoted

on the point of a vertical rod fixed in the base; so

that the friction is reduced to the minimum.
This cup is inclosed in a pinion connected

with clock-work by which the speed of rotation

is reduced and the indices moved over the dials.

The heating of the coil by the electric current

generates an ascending current of air. and puts

the light machinery in motion. A glass cover

protects the instrument from external currents,

a curved stop placed above the point of support

of the disk is used to prevent injurious motion

of the disk when the instrument is moved or

carried about. The rate of consumption is reg-

istered by the indices on the dials. Each dial has

ten divisions, and the indices, regulated by the

clockwork to move at different rates of speed, indi-

cate units on one and tenths on the other. The
latest instruments have four dials, indicating re-

spectively units, tens, hundreds and thousands.
The English board of trade unit is the one adopt-
ed, representing the electric energy consumed
by a 100 volt lamp, using one ampere of current,

for ten hours, equal to ten ampere hours, valued
at ten cents, and requiring 1000 revolutions of the

mill wheel or disk. The consumption of lamps
of greater or less voltage than 100 can be ascer-

tained by multiplying by the voltage and dividing

the product by 100. The instrument will work
on a current of from ^ of an ampere to 20 am-
peres, and will run 20 hours a day for five months
at a time before the readings are exhausted. With
from two to thirty lamps the speed of revolution

is exactly proportional to the current, and by
diverting all but one twentieth of the current

from the meter through a shunt the same instru-

ment can be used to measure with accuracy cur-

rents feeding from 20 to 600 lamps. This is

done by the use of two meters, one used with the

shunt and the other without it, and an auxiliary-

apparatus which allows the greater part of the

current to pass through the second meter,

connecting the two in parallel. 'I'his auxiliary

apparatus is an electro-magnet with a coil of

twenty turns connecting with the first meter,

and of one turn connecting with the second;
when the current is strong enough it pulls down
a lever, which makes connection with the second
meter and holds it there as long as wanted.

The absolute accuracy required in an instru-

ment for close scientific measurement, is not
necessary in an instrument like this, designed
for commercial use ; so that slight inaccuracies

resulting from slowness of speed in starting, and
others of a similar character, are of no practical

importance where 1,000 revolutions of the mill-

wheel indicate only one unit of electric quantit}'

worth only ten cents. The inventor claims that

practically the instrument is not affected by
differences of external temperature or atmos-
pheric pressure, or by internal accumulation of

heat. The moving force is the difference of

temperature between- the conductor and the

external air, and does not depend in the least on
the absolute temperature of the place ; the indi-

cations in a warm and a cold atmosphere are

identical, and it is a matter of indifference

whether the temperature at starting is 30° or

100°.

Avrton & Perry's Ohmmeter.— This in-

strument is similar to the Ayrton & Perry
magnetic ammeter already described, in which a

needle is deflected by a coil carrying the current.

and brought to rest by a permanent magnet.
In the ohmmeter an electro-magnet with a fine

wire is substituted for the permanent magnet

;

the connections of the electro-magnet being the

same as those of the voltmeter, while the connec-

tions of the coil which deflects the needle are

the same as those of the ammeter ; hence the

amount of deflection depends on the ratio of

e. m. f. to current and therefore measures the

resistance between the two points with which the

electro-magnet is connected, which is indicated

in degrees on the dial, and then reduced to

ohms by calculation.



WESTERN ELECTRICIAN. January 7, 1888

EVERY SATURDAY.

No. 6 Lakeside Building, CHICAGO.

p. O. MONROE, -

W. A. KlilOTDLKR,
S. L. K. MONROE.
J. WAYLAND OLArat,
PHILIP ATKINSON, Pll. D.
G. G. MINOR, M. E., -

E. V. CAVELL,

PreaUIent. and Treasurer.
Editor aud Manager.

- Secretary.

> Associate Editors.

Advertising Department.

Ge.neral Eastern Okfice, 181 Broadway, New York.
W. .J ARMSTRONG, Manager.

SUBSCRIPTION fn advance, postage prepaid, $2.00 for a

full year of 52 uuiiilicrs; In clubs of 4 or more, $1.50, witli free extra

copy for S subscriptions; foreign Countries, $3.00 a year; single

copies 10 cents.

When change of address Is requested, tlie old address as well as

tbe new should be given.

CORRESPONDENCE relating to electricity, or any of Its

practical applications Is cordially Invited, and tbe cooperation of all

electrical thinkers and workers earnestly desired. Clear, concise,

well written articles are especially welcome ; and communications,
views, news Items, local newspaper clippings, or any Information

likely to Interest electricians will be thankfully received and cheer-

fully acknowledged.

ADVERTISING. THE WESTERN ELECTRICIAN — THE
ONLY ELKCTR10,\L .JOURNAL PUBLISHKB IN THE WkST—thoroughly

covers a territory exc/MSiweZ// !(s oiCTi. This is a Claim which can
BK MADE By NO OTHER ELECTKIOAL JOURNAL IN THE UNITED
States. Electrical merchants and manufacturers desiring loesterii

trade will appreciate the unequalled value of this Journal as an
adveriising medium in its special Held. Advertising rates are

moderate and will be promptly furnished on application.

Copyrighted.

With this number a new volume of the West-
ern Electrician is begun. Watch the paper dur-

ing i8S8. With success assured, and with ad-

ditional talent and increased facilities in every

department, the Western Electrician will be
found still more interesting, pleasing and valuable.

Do not forget the banquet at the rooms of the

Chicago Electric Club this evenin-g at 8 o'clock.

In addition to the lunch an interesting musical

programme has been provided, and every mem-
ber of the club should be present.

On another page will be found City Electrician

Barrett's estimate of the cost of lighting Chicago
—between the lake and Halsted street, and
Twelfth street and Chicago avenue—by electri-

city. The agitation still continues in the right

direction, namely, toward the electric lighting of

the city, and Prof. Barrett's estimate will be
found interesting reading.

A device for using crude petroleum oil under
steam boilers in place of coal for fuel is shown
elsewhere. There are electric light plants in

Ohio, Indiana,Pennsylvania, Illinois and southern

California using crude oil for fuel and the subject

is one that will interest all electric light compan-
ies,»but more especially those who can readily

and at a small cost obtain crude oil.

The good the American Institute of Electrical

Engineers in New York is doing the cause of

electrical science will perhaps be better appreci-

ated in the future than at present. Nevertheless,

the fact must be as apparent to and as strongly

impressed upon our readers as us that the

scope of the institute's work is very broad and
that the papers presented before it and the dis-

cussions hinging upon them are very valuable

contributions to the electrical literature of the

times.

The telephone war in Rochester, N. Y., seems
to be approaching the end. The e.xecutive com-
mittee of the Peoples' Telephone association

met again last week and a sub-committee of

four gentlemen was appointed to meet Colonel

Parker, the Bell company's representative, look

over the books of the company and obtain from
the company its final rates. The main point of

difference between the ex-telephone subscribers

and the B,ell company has lately seemed to be
the amount that shall be charged for rental of

telephones. The association has presented its

schedule of flat rates and the Bell company has

not seen fit to accept them.

The dentists have found the storage battery

well adapted to their use. A Chicago dentist

who has tried it says that with a single cell and
a small motor he can run his apparatus several

days without e.vhaustiiig tlie cliargc, and when
recliarging is required he lias it done at a merely
nominal cost by a dynamo in the building where
his office is located.

Another dentist in the same building has put
in a motor and made connection with the same
cell to run his apparatus So that the two den-
tists get the power to run their apparatus for

less than it would cost them for shoe leather

with treadle and foot power, besides the saving
in muscle, and the advantages of steady running
and undivided attention to patients.

One of the brightest in name as well as in

character of the New York papers, the Sii?i, re-

cently discovered that "in the stylish up-town
houses now it is impossible to see how the lady
of the house communicates with the kitchen
while a meal is in progress. This is because the

call bell has become a mere electric button on
one of the table legs, and she presses it with her
foot whenever she wants the waitress."

The paragraph is going the rounds of the

press with proper credit, and yet it causes a smile

on the part of electricians, who regard the knee
push or the floor, all as one of the minor applica-

tions of electricity of mature age. Nevertheless
the widespread advertisement of this particular

modification of the push button will do no harm
to the business of electrical supplies men.

According to J. M. Cattel, psychologists can
determine by the aid of electricity the time occu-
pied by our mental processes, or the time it

takes to think. By causing a tuning fork vibra-

ting at the rate of, say, 500 times a second to

record its vibrations in a wavy line on a rapidly

revolving drum, and dividing each undulation
into twenty equal parts, time can be measured
to the ten-thousandth part of a second. Adapt-
ing an electric current under the experimenter's
control, to this device, the time between a sense-

stimulus and its identification can be accurately

measured, and is found to be less than .001 of a

second. But it would seem that it is not the

time occupied by the thought that is measured,
but the interval between perception and reaction,

simple or complex. The experiments do seem to

prove, however, that thought is a comparatively
slow process, and that the old adage, " quick as

thought," does not express the rapidity com-
monly accredited to it. Electricity is infinitely

quicker, and has the further credit of actually

going wherever we wish, while thought is only
thinking about going.

A Washington despatch of the 30th ult., says:

Senator Cullom will introduce an amendment to

his postal telegraph bill immediately after the re-

assembling of congress, changing the rates

named in the original bill, more especially for

the transmission of press matter. While he be-
lieves that congress ought to prescribe rates for the
use of government wires, as it prescribes rates for

the use of the mails, instead of leaving it to the

discretion of officials, yet the rates named in his

bill were designed merely as a suggestion to the
committee which should have the bill in charge.
With subsequent study, and with the information
which has come to him from many sources, he
has reached the conclusion that there ought to

be no difference upon government lines between
service of like character rendered to evening
papers and that to morning papers. He says he
appreciates the weight of the reason which leads

private companies to charge more for day than
night service—namely, the fact that the wires
are in great demand for commercial messages at

comparatively higher rates during the hours from
10 in the morning till 2 or 3 in the afternoon

—

but he believes that, such reasons should not op-
erate as regards governmental lines, and that the
government should have no preferenced patrons
as to rates for like classes of business, or as to

order of transmission. The rates to be named
in Mr. Cullom's amendment are based upon a
unit of 100 words or fraction thereof, and are as

follows: For 500 miles or less, 25 cents; between
500" and 1,000 miles, 30 cents; between 1,000
and 1,500 miles, 35 cents; between 1,500 and
2,000 miles, 40 cents; between 2,000 and 3,000
miles, 45 cents, and for more than 3,000 miles,

50 cents. When more than one copy of the same
dispatch is sent to different newspapers at the

same or at different offices the postmaster gen-
eral is to prescribe the rates to be charged for
the drop copies.

Edward Weston, the electrician, is quoted
as saying: "It is well known that the nitrate

of amyl possesses the power of causing insensi-

bility very quickly in a human being breathing
its fumes. The effect is equivalent temporarily
to a paralytic stroke. Now, nitrate of amyl is very
cheap and plentiful. I propose to fire shells

filled with this chemical instead of gunpowder.
It will not be necessary to penetrate a ship. A
few gallons of this nitrate dashed on the deck
of a war ship would soon render her crew help-

less. The most powerful ironclads would be
even more vulnerable than the light cruisers,

for they would be sucking down great draughts
of air through their artificial ventilators, and
the odor would thus rapidly permeate the whole
ship. The entire crew being rendered helpless

for an hour or two, the ship could, of course,

be towed to a safe spot, while the captors
ventilated her and removed the insensible men."

It has been a common remark of late years
thata war between two powerful nations equipped
with all the modern improvements in gun-
nery, would be simply butchery. We have the

light mobile dynamite gun, a few shells from
which would blow out of water the most heavily

armored war vessel possible to construct, or if

turned against a land force would quickly cause
a carnage that words can not describe. We have
swift torpedo boats designed to fly through or

under the water to attack invading vessels, with
their torpedoes and on the other hand have
protected our ironclads with the electric search
light, designed to warn against those swift,

noiseless torpedo boats ; but either offensive or

defensive measures would result, with modern
weapons, in wholesale butchery.

The electrician's method of warfare will

strike the reader not only as feasible but also as

humane. While the practice of a similar plan
can be found in history, modern application

presents new problems which Mr. Weston is

readily able to solve.

Very hopeful indeed were the 75 stockholders
of the Keely Motor company who met in Phila-

delphia, as noted last week and declared that

"the chief difficulties have been removed and
we are now in sight of the result." The same
declaration has practically been made heretofore

and usually has been accompanied by an as-

sessment upon the pocket books of the stock-

holders.

Keely's accomplishments, according to his

own testimony, become more wonderful as the

years roll by. In 1882 he was employed upon
the construction of a generator, designed to

secure a vaporic or etheric force from water and
air, to use the words of the article published.

But this generator proved impracticable owing
to the impossibility of securing graduation. In

1885 he produced a liberator which was to be
used in conjunction with the generator and
which he regarded as a great stride in advance.

But since then he has made still greater ad-

vances for he shall not require either generator

or liberator, or for that matter either vaporic or

etheric forces, but has come across a new force

the basis of which he says is "vibratory sym-
pathy."

Keely seems to be doing very well in the way
of discoveries. He keeps busy and out of mis-

chief ; seems to have the confidence of some of

the stockholders in his company, who are willing

to indorse that confidence with their money, and
on the whole is harmless. No man of scientific

attainments puts any faith in Keely or his

motor, and both are standing subjects for jokes

and jibes of the press of the country. So we
will only record the reputed accomplishments
of the past few years in Keely's line and then
turn attention to another kind of force and
another kind of motor, neither of which is so

incomprehensible, so enveloped in words of

mysterious meaning that it can not be under-
stood by a child, both of which are practical

and which are destined to take such complete
possession of the field that when Keely's motor
finally does arrive, its electric forerunner will

have left no place for it.
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Lighting Chicago by Electricity.

ESTIMATE BY PROF. BARRETT.

At the Chicago city council, January 3, Prof.

Barrett (city electrician) .submitted his report

and estimate for an electric plant for lighting

the city between Twelfth street and Chicago
avenue, and the lake and Halsted street, which

was referred to the committee on fire and
water, and is as follows:

I have quite thoroughly investigated the vari-

ous systems submitted relative to their fitness

for the purpose, and have classified them under

three general heads. ']\vo of these are of the

incandescent and one" of the arc variety of elec-

tric light, and are known as:

1. The central station (incandescent) system.

2. The municipal (incandescent) system.

3. The arc-light system.

CENTRAL-STATION SYSTEM.

In order to thoroughly cover the needs it will

be necessary that the capacity of the plant should

equal an average constant demand of 75,000
i6-candle-power lamps in use, with connections

with at least the equivalent of 175,000 such
lights. The following estimate is based upon a

capacity of 75,000 lamps, averaging 840,000 lamp
hours per day.

Plant.

Underground work, trenching, re-

pairing, etc - % 1,000,000

Boilers, engines, steam-fitting,belting,

shafting, etc 400,000
Electrical appliances and machinery 550,000

Total $ 1,950,000
Real estate, building, etc , for plant should be

added to above estimate, unless property al-

ready possessed by the city could be made
available—perhaps at the water works.

Daily Expense of Maintenance.

Coal, 210 tons, $2.50... | 525
Breakage, 1002 lamps, 85 cents 852
Water, 10 cents per 1,000 gallons 35
Oil and waste _ 25
Removal of ashes 55
Meter department 50
Other official expenses 40
Twenty firemen, $2 40
Twenty engineers, $2.50 _. 50
Twelve dynamo and regulator men, $1.50 18

Depreciation, repairs to dj'namos and elec-

trical apparatus,.- 40
Depreciation, underground plant 50
Depreciation, stearn _ 70
Incidentals not named above 20

Total $1,870
One thousand eight hundred and seventy

dollars is about the equivalent of gas at 50 cents

per thousand feet.

THE MUNICIPAL SYSTEM.

The lights contemplated are of thirty candle
power, but if desired there may be lamps of vari-

ous candle power upon the same line. The elec-

trical pressure in the municipal system is much
higher than that in the Central station incan-

descent system, but is below that in the ordinary

arc-light system. It is not a proper system to

introduce into dwellings or other places where
possible contact would be made by accident. In
underground conduits or pipes, however, and
handled only by experts trained in its use, it is

perfectly safe and readily controlled.

Flatit.

Dynamos, electrical apparatus $ ig,8oo

Engines, boilers, etc 26,400
Underground conductors, delivered.. 16,500

Gas-post extensions 19,800
Superintending and sundry expenses.. 8,500
Conduits, incl. trenching and repaving, 442,698

Total ..._ _ -$533,698
Building for station, as above 8,000

Grand total $541,698

Daily Expenses.

Coal $50
Oil, waste, etc 3

Engineer&electrician 10

Assistants 9

Firemen _ 6

Linemen $ 5

Repairs 4
Lamp renewals 40

Total... $127

ARC-LIGHT SYSTEM.

This is the most simple of the systems, and is

identical with that used by the city on the river,

viaducts and bridges at Rush, Lake and Twelfth
streets.

Plant.

Dynamos, complete, 750 double carbon
lamps $ 55,350

3,300 horse-power engines, boilers,

pumps, heaters, etc , complete 30,000

750 posts, 16 feet high, erected 11,250

75 miles underground cable, with iron

pipe, at $1,500 per mile 112,000

75 miles trenching and repaving and
laying cable, as above „ 218,630

Rebuilding present station... 8,000

Total ..----.. $435,230

Yearly Expenses.

Coal, 4,000 tons, $3 $ 12,000

Carbons 3,500
Oil, waste and incidentals 3.500
Chief engineer and electrician 1500
Three assistants 3,000

Four firemen . 2,400

Ten trimmers and linemen 6,000

Repairs ^ _. 4,000

Total $ 35,900

Assuming that there are 3,273 public and pri-

vate street lamps within the territory named, and
that each of these sheds 16 candle-power light,

we have a total of 52,368 candle power.

With the incandescent system 3,273 lamps of

30 candle power each would give 98,190 candle

power.

Seven hundred and fifty arc lamps would shed,

at 2,000 candle power, a total light equivalent to

that from 1,500,000 candles. Allowing for any

possible candle power claimed, there would be

still a large balance in favor of, electric lighting.

It would seem from this that the illumination

as between the incandescent and the arc is in

favor of the arc, but the distribution is more
uniform from the incandescent than from the arc.

The following table shows the comparative

cost of the various lights, number, and candle

power in the district designated:

Number Candle Cost per

Light. of lights, power. Year.

Gas 3,273 52,368 $61,756.26

Incandescent 3,273 98,190 46,730.00

Arc 750 1,500,000 35,900.00

Indiana Telephone Decision.

A despatch from Lafayette, Ind., dated Janu-

ary 3rd, says :

In the application of Susan B. Tulley for a

mandate compelling the Central Union Telephone

company, of this city, to supply her with a tele-

phone an-d telephone connections at f3 a month,

Judge Ventor has sustained the demurrers to the

company's answers, hoUiing that under the stat-

ute, the company was bound to furnish every ab-

plicant with a telephone and connections at the

statutory rate. One of the company's answers

insisted that it was engaged in interstate com-
merce, and that the act of the legislature violated

the constitution of the United States.

Other answers set up, in different forms, that

it was not engaged in the business of renting

telephones or of supplying private wires or pri-

vate telephones to any one ;
that the only form

in which it undertook to serve the public was by
means of what is known as the public toll system,

under which the company established agencies

or public stations at the residences, or business

houses, of all persons to whom it supplied tele-

phone service, and that all such persons were

the company's agents, and that all individuals,

on equal terms might, by paying 5 cents for each

connection, use these telephones at such stations.

The court held that while the company might

perhaps legally conduct business in this way, yet,

as it was engaged in a general telephone busi-

ness, it was nevertheless bound to su|3ply every

applicant for telephone connections and facilities

at his residence or place of business, with a tele-

phone and the necessary apparatus and facilities

for placing him in connection with all the local

patrons of the company, at $3 a month.

Thomson-Houston in the Northw/est.

The enormous business done by the West-
ern office of the Thomson-Houston Electric

company, is a matter so well and so generally un-
derstood that it is almost superfluous to call at-

tention to It. It is interesting, once in awhile

however, to know what one of our largest com-
pmies is doing in a particular territory, and we
therefore append a partial list of plants sold by
the Western office of the Thomson-Houston com-
pany in the northwest, in the last sixty days.

This office covers the west, northwest and south-

west from Chicago, but we only mention the

plants sold in the northwest.

In Minneapolis, the Crown Flouring Mill, the

Columbia Flouring Mill, and The Galaxy Flour-

ing Mill have all been equipped with incandes-
cent lights. The Flouring Mills at Faribault,

and St Cloud, Minn , and Sheboyan, Wis., have
also been equipped with incandescent lights

;

and the office of the Fargo Argus, in Fargo,
Dak., and the new hotel in the same place have
been fitted up with this company's incandescent
apparatus. At Faribault, Minn., a large arc

plant has been installed, and another at St. Cloud,
Minn. At Albert Lea the arc light plant has

been increased, and two hundred incandescent
lights installed. At Watertown, Dakota, five

hundred incandescents have been contracted for,

and two hundred incandescents have been sold

to Farwell, Ozmon & Kirk, of St Paul, Minn.

;

another small plant of fifty arc lights might be

mentioned at St. Paul.

Not satisfied with the showing already made,
the company, as a crowning achievement and for

the purpose, we presume, of properlj' rounding
out the year, captured just before the close of

1887 what is probably the largest single order for

arc light apparatus taken outside of their own
company during the year just closed. The St.

Paul Gas company has had several systems of

arc lighting in use for the last year and a half

and has been carefully watching the operation of

J
each S3'Stem with a view of deciding between

j
them and adopting one uniform system to the

exclusion of all others. The officers of the com-
pany at last passed judgment in favor of the

Thomson-Houston apparatus and concluded that

for economy and satisfactory operation the

Thomson-Houston system was best adapted to

their purpose. They therefore gave the Thom-
son-Houston company an order for six

hundred and fifty arc lights, displacing with them
that number of lights of various systems.

The Thomson-Houston company is to be con-

gratulated not only because of this particular or-

der but further because of its large and rapidly

growing business in the west.

We have not space in this notice to refer to

the large number of plants sold and sent out

from the western office to the west and south-

west, and are only able to give an example of the

business done by this company by citing what
has been done in the northwest. The Thomson-
Houston apparatus is efficient and popular, and
the business management of the company is

energetic and pushing. T'lc result is an enor-

mous business, which is growing almost beyond
the capacity of the company to keep up with it.

The construction work on the Thomson- Hous-
ton company's plants in the northwest is done by
the Northwestern Electric Construction and
Supply company, E. R. Oilman, Manager, St.

Paul, Minn.

A New Military Balloon.

There is much myslerous talk in military cir-

cles of a balloon, the invention a M. de Villars,

in which the problem of aerial navigation is said

to be solved, at least to a degree never yet

reached, says a correspondent of Industries. M.
de Villars' aim has been to direct his balloon by
^taking advantage of the several air currents

which are to be met with at various heights. To
do this it is necessary to ascend and descend

frequently in the course of a voyage. But
with balloons of ordinary construction this is

impossible, by reason of the loss of gas and

ballast which such maneuvers occasion. M. de

Villars has no ballast to throw away, and he is

able to retain the whole of his gas. Here lies

the invention, which is kept profoundly secret.

The inventor has, it is said, sold his secret to

the French government, to be used by it alone.
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Electric Photometry.
llV J. SWINIIITRNE.'

Candle power, as generally used, means noth-

ing ; and the candle power of a lamp strictly de-

fined means the emission in a horizontal direction

of a cylindrical carbon of the same surface held

vertically.

This way of taking the candle power has the

advantage of being simple, as most carbons are

of circular section and horse-shoe or double loop
form. If a horse-shoe carbon is held flatways

towards the photometer it gives out the same
light in that direction as it would if it were
stretched out into a vertical cylinder. The same
holds true with a looped carbon, if the carbon is

so thin that the part in front does not sensibly

shade a part behind.

The most convenient form of photometer is

the Bunsen grease spot. Candles are not used
in practice as light standards. The Methven
screen or the Harcourt lamp is convenient. The
Methven screen consists of a Sugg's referee

burner, with a screen between it and the grease
spot, the screen being pierced with a small rec-

tangular hole. Photometers with Methven screens
are made with the standard burner on a moving
carriage. This arrangement is faulty: the lamp
ought to move while the standard remains fixed.

The Methven standard is wrong when the screen
is close to the grease spot. Before using such a
photometer it is necessary to calibrate the stan-

dard. The first thing to do is to mark off the scale

for the lamp. If it is desired to measure lamps
up to, say, 50 candles, the far end of the scale is

marked 50, and the scale is divided up, the num-
bers marked varying as the square of the distance
from the grease spot. This can be done rapidly
with the help of a slide rule.

The pentane, or other standard lamp, is then
placed on the mark corresponding to the light it

gives. The Methven screen is then moved till it

exactly balances the standard, and is fixed at that

point. If any other standard is at hand, the

referee's burner of the Methven lamp may be
used. The screen is removed and the Sugg
burner placed at a distance from the grease spot
equal to that of the 16 candle mark on the other
scale. The gas is turned up to the right height,

and another gas jet of any sort is placed on the

other scale and moved till it balances the stand-

ard i6-candle burner. The screen is now re-

placed, and the burner and screen are moved up
till they balance the jet, and fixed there. Of
course it is not necessary to make the screen
exactly accurate to the Methven sizes if it is cali-

brated in this way. Any argand burner with a
screen of the same sort as Methven's may be
used and compared with a standard. These
methods of calibration are accurate enough for

ordinary work.

In installation work, what is wanted is to be
able to run the lamps as bright as possible with-
out breaking them, so that they run at the high-

est efificiency compatible with economy in replac

ing. To get the best results it is obviously
necessary that all the lamps should run equally

bright, that is to say, at the same efficiency and
same temperature. To make sure that the lamps
all run at the same temperature they should be
tested at the same efiiciency, that is, the same
candles per watt. Thus, unless the efficiency is

stated, such an expression as 85 volt lamp means
nothing ; as a lamp might be run at any electro-

motive forces from So to 90, but would then run
at different efficiencies. What are known as high
efficiency lamps are simply small lamps tested

bright
; a similar lamp tested at a low electromo-

tive force would be sold as a low efficiency lamp.

After being sold the lamps might be run at elec-

tromotive forces different from those marked,
and the so-called low efficiency lamp might be
run brighter than the other, and would then
really give a higher efficiency without getting
credit for it. The efficiency is not a property
inherent in a lamp, as many people seem to think,

it depends only on the temperature at which the
lamp happens to be running.
The photometer is, of course, provided with

adjustable resistances, or secondary batteries may
be used with switches for varying the number,
for use in calibrating voltmeters. In incandes-
cent lamp manufacture a wattmeter is used as
well as a voltmeter and ammeter, as it saves a

1 London Electrical Review.

great deal of time ; but for testing lamps, for

instance, at an important central station the work
can be done with only a voltmeter and an amme-
ter. The voltmeter should be put in shunt to the

ammeter and lamp, not to the lamp alone,

and the ammeter and the leads from it to

the lamp should be without appreciable resist-

ance. If their resistance is appreciable, the

writer's method of compensation may be used.

Part of the current circuit is wound backward
round the voltmeter till there is no deflection

when the lamp holder is short circuited, the volt-

meter will then read the electromotive force on
the lamp, though it is really not on its terminals.

A fine wire in shunt to the ammeter is often con-

venient for winding these backward turns.

Before testing a lamp it must be decided what
efficiency it is to be tested at. The writer gener-

ally takes .3-c. p. w. as the normal efficiency

;

some, however, prefer the lower efficiency of .25-

c.p.w., or taking it backward, 4 watts per candle.

The lamp is put at the expected candle-power,
say 16, and run up by the switch till it gives 16

candles. The electromotive force and current

are taken and their product multiplied by .3. If

this gives 16 candles the lamp is running at .3-c.

p. w., and may be labeled with the volts and am-
peres read. If too bright or too dull, a new
reading is taken and new calculation made, and
so on. A slide rule is convenient to make these

calculations, but even then the process is very
slow and tedious. The writer has designed a

photometer scale which saves a great deal of

labor. The index on the lamp-holder not only

passes over the candle-power marks, but stretches

across a broad scale. This is marked out with

parallel lines running along it marked in volts.

Thus for measuring from 40 to 120 volts there

are 60 lines marked in volts. The tens and fives

are made thick to be more easily seen. Curves
really parabolic, are drawn to represent amperes
cutting the volt lines at points such that all

the intersections opposite any candle-power cor-

respond to volt and ampere lines whose product
is .3 of the candle-power. Thus, suppose the

lamp, as before, runs at 16 candles ; the voltme-
ter is read and the ampere line intersecting the

corresponding line under the lamp index is noted.

Suppose it is 1.4 amperes, if an ammeter shows,
say, 1.3 amperes, the lamp is running too bright,

and £0 on. This method, of course, requires no
calculations.

Lamps supplied by the makers to run together

need not necessarily give the same light or take

the same current, but it is absolutely necessary

for good work that they take the same electro-

motive force at the same efficiency, so that they

will all run at the same temperature
If a lamp has a flat carbon a correction must

be made. This is done best by opening one
lamp and carefully measuring the carbon. The
ratio of the surface exposed to the photometer
to the surface that would be exposed were the

carbon cylindrical is then calculated, and the

Methven screen is moved forward a little to make
the readings come right. The Methven screen

instead of being absolutely fixed is made to move
over a short scale. This scale is used for cor-

rections for flat carbons, and for testing at effi-

ciencies other than those for which the other

side of the photometer has been graduated.
The photometer can then be used for testing

at any desired efficiency without the calculating

scale having to be altered.

Testing lamps to see that they all run at the

same temperature is not enough for installation

purposes; the engineer also wants to know which
lamps are best, that is to say, which lamps will

last longest at a given efficiency. People talk of

the life of lamps in much the same way as they
talk of their efficiency. The life of the lamp
obviously depends on the way it is run and of

the durability of the carbon. A good lamp on
an installation where the electromotive force

varies considerably on each side of the normal
will not last as long as a bad lamp run on a

circuit on which the electromotive force is kept
constant.

No incandescent life tests of any value have
yet been published. Tables giving lives, taken
with considerable care and trouble have ap-

peared, but in all cases there have been slips

and omissions that render the data valueless.

Sometimes the lamps have been run at different

efficiencies; mistakes have nearly always been
made in taking the candle-power, and the elec-

tromotive force has not been kept absolutely

constant. We thus do not yet know what is

the best efficiency at which to run well-made
lamps.

It is not difficult to determine which of two or
three types of lamp is the best. If the lamps
are for parallel work, as is generally the case,

two or more specimens are carefully tested at

the same efficiency. If the electromotive forces

required are not the same, resistance is put in

series with those of low electromotive force till

they can all be run together. They are then

run in parallel and their lives noted. As this

test may take a long time, and it may be incon-

venient to get enough electromotive force to

overrun them, it is a good plan to order a few
lamps of slightly lower electromotive force than

those in use on the installation.

In many cases it will be found that, instead of

breaking, a lamp increases in resistance, thus

protecting itself. A lamp that has increased in

resistance may be regarded as broken, because
such lamps are practically useless. If some of

the lamps on an installation run dull they are

practically useless, as it would pay better to re-

place them than to continue to run them. If

many run dull, however, the chances are that

the engineer will increase the electromotive force

of the circuit to suit the dull lamps, so that the

bright lamps break. If new lamps are ordered

to replace those of the original electromotive

force, they will be over-run. If lamps are

ordered of higher electromotive force, the elec-

tromotive force needed on the installation gradu-

ally rises till the engine can go no faster. The
result is that all the lamps on the installation are

run dull, and therefore expensively. This is the

reason why the lamps on old installations are

generally run so dull; all the bright lamps have 'i

died out, and those in use are run dull.

A lamp that blackens may also be regarded as

useless. People do not seem to realize what a

little light a blackened lamp gives. It is strange

that many engineers will buy what are called

high efficiency lamps, and will then run them
like hot hair pins, or blacken them till they give

out something like two candles, still thinking

they are getting high efficiency.

Telegraph Lines across the River
Luan-ho.

The extension of the Chinese telegraph system

has involved the crossing of several large rivers,

a matter of no small difficulty, owing to the

enormous dimensions of the summer floods.

The river in question, whose ordinary width is

about half a mile, is swollen by the rains to a

breadth of more than eight miles, and quite re-

cently a large village situated nearly five miles

from the western bank was completely destroyed

by the overflowing torrent. Heavy cables h^ve

been used for these crossings, but their lives

have been of short duration, due partly to the

debris brought down, partly to the constantly-

changing river-bed. It was therefore decided

to divert the land line some ig miles, taking it

to higher ground where the river was naturally

more restricted as to its channel, arid effect the

crossing by means of a wire rope. The extrem-

ities of the rope at the position selected are re-

spectively 447 and 737 feet above the level of the

river, the distance to be spanned being 1,549

yards. The line is suppprted at either end by
stout wooden posts some 14 feet high and- 14

inches in diameter at the top. These posts are

firmly stayed and guyed by steel ropes, -i In con-

sequence of the exceedingly heavy strain it was
found necessary to employ granite blocks about
four feet in circumference as insulators. A sim-

ilar wire rope crosses the river Kistna at Bezar-

rah, in the Madras presidency, having a span of

1,690 yards; there are two across the Ganges
with spans of 966 and 943 yards ; the Hooghly
is crossed by a line of 711 yards; and in the

United States a wire rope of 666 yards crosses

the Missouri. The Chinese aerial line is conse-

quently the second longest.

The wire rope was manufactured by Messrs.
Siemens & Co., of London. It is composed of

seven steel wires stranded, each wire .145

inch diameter.

—

£x.
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The Star Electro-Mechanical Gong.

The Star gong is designed for use on railroads,

in fire department stations, factories, engine

rooms, scliool liouses, or otlier places wliere un-

erring alarms are requisite.

The mechanism is simple and its operation ac-

curate. The release, controlled by the electro-

magnet, is provided with an attachment which

holds the hammer in position, except at the in-

stant the current ceases, thus preventing more
than one stroke for each pressure of the key.

The hammer thus released falls into position for

the blow, releases a stop-lever, and sets into mo-
tion a spring mechanism geared to a five-pointed

star, one point of which forces the hammer to

strike the blow. The hammer is faced with lig-

num vitae to mellow the tone of the gong, and
the gong itself is cast in aluminum bronze. One
winding of the spring—not clockwork—will serve

300 blows on the gong.
The magnets may be wound to any desired re-

sistance, to suit the requirements of any circuit;

and gongs of large size may be fitted for use

on reversal circuits.

The instrument, as will be seen, is equally

adapted for open or closed circuits It is weather
proof, provided with lightning arresters, and
mounted in handsomely finished cases of black

walnut, ash, or cherry, with plate glass fronts.

The star gongs are made by the Electric Gas
Lighting company, Boston, IVlass.

Taylor's Automatic Cut-Off Eng ne.

The accompanying cut illustrates the vertical

automatic cut-off engine, on a combination base

with a dynamo, as built by the Taylor Manufac-
turing Co., of Chambersburg, Pa. The same
style of cut-off regulator is used on the vertical

engine as on their horizontal engine, and is very

simple in its action, which,

being direct to the valve,

secures close regulation in

speed and economy in

steam. One feature of spe-

cial merit in the regulator is

that it insures absolute free-

dom from "racing" of en-

gine. The vertical engine

is especially adapted for

isolated electric lighting and
purposes where space and
power are limited ; it is neat,

durable and guaranteed to

give excellent service. By
the use of a special patent

angular belt, there is no
slipping, thus overcoming
the objection to the ordinary

round belt. The engine is

built in four sizes, from 8 to

25 H. P.; the engine is also

furnished without dynamo
base for general service.

For further particulars ad-

dress the manufacturers.

attached to a piano key, so that when a current

passes to a particular magnet, the key corre-

sponding to this magnet is acted upon and the

hammer strikes the string more or less forcibly,

according to the strength of the magnetic
attraction. I'he wires running from the magnets

Gong.

attached to each key center around a small

cylinder provided with metallic pins, somewhat
like the cylinder of a music bo.x, except that the

pins, instead of projecting from the surface of

the cylinder, are perfectly flat. It is easy to

understand how the current can be made to pass

An Electric Piano.

One of the foremost of

our firms of pianoforte mak-
ers has recently become in.

terested in an electrical d'e-

vice which may become
quite an important addition

to the ordinary piano, even
if it does not displace the

pianist for all sorts of music.
The device in question is

the invention of a young
telegrapher of this city, says
the New York Evening Post,

named Joseph Webber, who
has been at work upon his

idea for the last year, and
has carried it so far that

there is now no trouble about
obtaining every facility for

testing the experiment upon
a large scale. The device
itself is simple enough. For evety note in the
piano is provided a piece of soft iron wound
with wire in the usual fashion, and capable of

becoming a magnet when influenced by an elec-

tric current. Each magnet attracts a lever

Taylor's Veriical- Engine.

to a particular note only when a certain metallic

point on the surface of the cylinder comes in

connection with a comb, each metal tooth of

which corresponds to a note in the piano. The
chief difficulty to be met with was the problem

of giving notes different dynamic values, one
note being soft and the next note loud. This
has been accomplished by introducing resistance

coils into the circuits according to the power of

the note wanted, and the tone can be graduated
in a sufiiciently accurate manner to allow some
surprising effects.

Within the next two weeks there is to be an
exhibition of the electric piano. The finished

apparatus will probably not be sold for more
than $100, being extremely simple in construc-
tion, and it will not be necessary to employ an
expert in attaching it to an ordniary piano. It

may be used in connection with any piano, but
at the same time the ordinary key-board of the

piano will be perfectly free, and the piano can be
used just as if it had no electrical device attached
to it. The apparatus will not affect the action

or the tone of the piano. The cylinders to be
used in the instruments now making will be six

inches long and two inches in diameter—very
small in comparison to an ordinary music box.
Each cylinder will contain the equivalent of

eight pieces of music of the average length, and
the duplication of such cylinders is a matter of

such simplicity that music in this shape will cost

almost nothing. The apparatus will be so

arranged that cylinders can be changed in a few
seconds by any one. The motive power, or

electricity, is astonishingly small, judging from
the experiments already made, when the amount
of tone gotten out of the piano is considered.

So far as powerful playing goes, the electric

piano will make an amount of noise greater than
human hands; because every note on the key-

board can be struck at once, if necessary. To
do this amount of work, a battery of eight ordi-

nary cells will be used, and in upright pianos

there is plenty of room inside the case for the

jars.

Chicago's Telephone Service.

Under the caption "Hello there, central," the

Chicago Herald descants on the " incompetent

telephone service," and piles up the agonies of

Chicagoans in business, who make " much com-
plaint about the grasping monopoly" that leeches

their purses and abuses their patience. The first

set of seven cuts, inserted in half as many col-

umns of reading matter, are more laughable than

artistic And the opening paragraph itself is more
explicit than elegant. Here it is :

•' The lessees and patrons of the 5,000 tele-

phones in use in Chicago cannot much longer en-

dure the service they are getting now. Bad from

the very first, refusing steadfastly to grow in

breadth of management as fast as its business

grew, the Chicago Telephone company's service

has finally become one of the afflictions that the

city must shake off, or vastly improve, and at the

same time lessen its cost. " Nowadays it is far

easier to send a messenger boy to do an errand,

than to submit to the vexatious delays incident

upon getting a telephone connection, and during

certain hours of the day it is almost impossible

to get the right connection.. The quarters in

which the Central Exchange is located, as well as

most of the branch exchanges, are in buildings

which are entirely too small, and the consequence

is that one operator is obliged to attend more
wires than he or she, however expert, can possi-

bly control. This gives rise to much confusion

m the way of mistakes. Thousands are called up

who are not wanted, while in turn, as many more

are given connections for which they make no

application. And not only is this the case, but,

if the statements of telephone subscribers can be

relied upon, the discipline at the chief exchange

is very bad. The girls by day and the boys by

night have formed the habit of devoting too much
of their attention to mutual gossip, and not

enough to the demands of subscribers. This state-

ment does not apply to all the operators. Some
of them are competent and attentive, and with

these it is a pleasure to use the 'phone, but so far

as the statements of subscribers indicate any-

thing, these are an exception to the general rule.

Negligence and incompetency seem to be the

general characteristics of the operators at the

main office, as well as at most of the sub-ex-

changes."
After pointing out that the Chicago Telephone

company is under the control of the Bell Tele-

phone company ; that the annual rental is $125
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(for business house or private residence); and
that the annual income is between $600,000 and
ijlyoo.ooo, out of which the Bell Telephone coin-

pan)' (which claims a monopoly of the telephone

business in the whole country) draws from $50,-
000 to $75,000 a year by way of royalties, for

the use of its instruments, l)esides owning 52 per

cent of the Chicago company's stock, our seven-

year-old contemporary boldly declares that,
'' therefore, the Chicago company exists only for

the purpose of extortion," and says that "the de-

mand is about to be made for a large reduction

in rates and a substantial improvement in the

service, both at the same time."

More funny cuts were subsequently published
with interviews in abundance ; and Mr. B. E.

Sunny, superintendent of the Chicago Telephone
company, was seen at his headquarters in the

Pullman building, but the Herald interviewer

simply attempted to be funny—a poor way of

trying to benefit the public, except so far as his

personalities may have produced a faint smile

which may be quite as good as a bottle of some
medicines. Mr. Sunny said, says the interviewer;
" Out in Deadwood, there is a sign on a church
door with a notice ' Don't shoot the organist, he's

doing his best.' Now, I'm like that organist."

The Chicago Tribune, though playing second
fiddle in this case, is nevertheless on the same
trail, and pronounces " telephones a nuisance,"
and declares that " the Bell telephone mon-
opoly cannot go on taking $400,000 a year of

profiit out of Chicago on a nominal investment
and on an alleged patent right. The legislature

must interfere."

The Tribune also published a large number of

interviews, and finally, concludes that it has dis-

covered the cause of the alleged poor service, in

theunder-payment of the girl operators employed
by the company.
The officers of the company, on the other

hand, claim that the girls are paid as well as

girls employed in any other business requiring

the same amount of skill, and further claim that

the service is as good as can be given under the

circumstances.

The Herald and Tribune seem to have lost

sight of the fact that there may be more sense
than humor in Mr. Sunny's reply to the inter-

viewer's questions. The company is undoubted-
ly giving the best service it can with its present
equipment, and at the present time it is spending
thousands of dollars in increasing and bettering

its facilities. In the first place it is putting up a
large and commodious building, which will give
accomodation to a much larger and more exten-
sive switch board system, and the new switch
boards have already been ordered.
The newspapers can judge as well as anybody

else as regards the amount of money the tele-

phone company is putting into its new building,

but they may not perhaps be aware of the fact

that it does not take a very large multiple switch
board to cost any where from fifty thousand to a

hundred thousand dollars.

The company is also going to great expense in

putting a large number of its lines under ground
and altogether seems to be making an earnest en-

deavor to get itself into shape to give its patrons
efficient telephone service. All of the work,
with this end in view, is being pushed as rapidly
as possible, and Mr. Sunny is right when he says
the company is doing all it can to better Chica-
go's telephone service. This being the case,

would it not be fairness and simple justice to the
company if the Tribune and Herald would wait
and see what the service is after the foregoing
improvements have been completed and put in

operation ?

The electric lighting of the Brussels exhibi-

tion of 18S8, says the London Electrical Review,
is to be equally divided between gas and elec-

tricity. Arrangements have been made to have
the greatest possible number of systems repre-
sented. The principal English firms which have
applied for spaces up to the present are the
the Gulcher company, of London, Messrs. Bury,
of Manchester, the Bernstein company, the
United Electrical Engineering company, and
the Anglo - American Brush corporation, of
London. The Thomson-Houston international
Electric company, of Boston, will also participate
in the work.

The Formulce of Dimensions in Elec-
tricity.

M. Lippmann, in a note in the Coniples Rendus,
points out that the formula: of "dimensions" in

electricity afford a criterion of the maximum
theoretical simplicity of any experimental method
of measurement. In other words, the formula
indicates the character of the measurment (of

length, mass, or time) to be made, which is the

necessary and sufficient condition for obtaining

the numerical value of the quantity sought in

absolute units. One or two examples will make
this clear, (i) In absolute electrostatic units

capacity has the dimensions of length. The
principle which has been laid down leads, there-

fore, to the conclusion that there must be some,

at least, conceivable method by which the capac-

ity of a conductor could be determined in abso-

lute units without the necessity for making any
other than a single linear measurement ;

and this

measurement must be numerically equal to the

capacity sought. The following is M. Lippmann's
solution. Suppose that we are required to de-

termine the capacity of a Leyden jar. Imagine
that we are provided _

with a metallic sphere

whose radius can be varied continuously. We
can then easily adjust the size of the sphere until

its capacity is equal to that of the jar, and this

can be done experimentally without requiring

any operation of the nature of measurement.
When, however, the adjustment has been effected,

we know also that the capacity of the jar and the

sphere, being equal, is measured in absolute units

by the radius of the sphere. (2) Take the case

of resistance, which has the same dimensions as

velocity. M. Lippmann shows that it is possible

to conceive a method of measuring resistance

depending solely on the measurement of a

velocity. Returning to the familiar though im-

aginary experiment in which a rectilinear con-

ductor of unit length is supposed to move through
a magnetic field of unit intensity in a direction

at right angles both to itself and to the direction

of the lines of force ; we then say that if the

slider form part of a circuit of unit resistance

containing no other resistance than itself, unit

current will flow through that circuit when the

velocity of motion is equal to one centimeter per

second. M. Lippmann now bowls over all these

restrictions, and allows the experiment to take

place with any length of slider, any resistance,

and any magnetic field. He fixes attention,

however, upon a point, P, situated at a constant

distance from and in the rear of the slider, and
in its plane, this distance being equal to twice the

length of the slider. [It would seem that M.
Lippmann exceeds here the limits which he as-

signs himself.] Now if a magnetic pole be

placed at the point P, there will be a certain veloc-

ity of motion at which the magnetic field due to

the current in the slider will at the point P exactly

counterbalance the effect of the generating field,

and consequently a small needle at this point

would undergo no deflection. It can now easily

be shown that the velocity of the slider is num-
erically equal to its resistance.

—

London Electri-

Professor Urquhart has recently invented a

portable electric lamp which he calls the "Sun,"
which is said to -give a good all-round light for

ten hours. It is fed by an accumulator with

electrodes of "zinc and metallic alio)'," which
can be charged for a ten hours' supply in four

hours, and maintained at a cost of 3d for six

shifts of ten hours each. It is absolutely safe for

use in an explosive mixture of gas and air, and
hence well adapted to be used by miners,

plumbers, and others who are brought into con-

tact with explosive gases.

The lighting of private buildings by electricity

in London is, though it may be slowly, yet surely

progressing, says the Builder. Some of the

houses in Kensington court are already lighted

in this manner, and the electric current has now
been extended to some houses in the neighbor-

hood of Palace gate. The dull, dim light given
by the gas supplied to London is inferior to that

given by good mineral oil, and we shall be sur-

prised if in a few years an enormous change in

the domestic lighting of our large cities is not

seen.

CORRESPONDENCE.
St. Louis Notes.

St. Louis, Mo., Dec. 31, 1887.
—

'I'he year 1887
has witnessed remarkable developments and
progress in the electrical interests of this city.

The electric light, telephone, telegraph and
electrical manufacturing in St. Louis are far in

advance of what they were at the beginning of

the year.

The Heisler Electric Light company, which
is now mainly devoting its energies to long

distance incandescent lighting, is simply over-

whelmed with business. An extension of the

factory facilities of the concern is contem-
plated.

Mr. Chas. Heisler is the pioneer electrical

manufacturer of St. Louis, and is the president

and proprietor of the following companies ; The
Heisler Electric Light company ; the St. Louis
Illuminating company ; the American Carbon
company, and the Heisler Electric Bell and
Burglar Alarm company.

Mr. Heisler has built up a business of impor-

tant proportions in this city, and his shipments

of apparatus are large and go to all parts of the

country. The Heisler long distance incandes

cent light .^^ystem is finding special favor with

consumers, and the local Heisler companiesare all

said to be profitable. Mr. Heisler has some most
flattering testimonials from towns where his long

distance system has now been in use from a year-

and-a half to two years, and we all know that the

system is a great success as operated in this city

by the St. Louis Illuminating company, which
has burning nightly more than one thousand
lights.

The Parker-Russell Mining and Manufactur-

ing company, are making large shipments of their

well-known sunlight carbons. The excellence of

these carbons, and the remarkable activity in the

electric light field, keep this concern pushed to

the utmost to keep up with their orders.

The Pond Eugineering company, which makes
a specialty of installing complete electric lighting

plants, has a number of heavy contracts on hand.

This concern is noted for the general excellence

of its work.

The St. Louis Battery Manufacturing com-
pany have located in new quarters at 807 Locust
street, where they are very comfortably situated

on the ground floor.

Mr. P. C. Burns is the manager of this com-
pany and one of their specialties is the micro-

phone battery. This battery is being ex-

tensively sold throughout the West, and is said

to have long life and great strength.

Rose & Rein have also moved, their old fac-

tory having proved inadequate, and increased

facilities having been found necessary. They are

now at 322 North Second Street, where they have

two spacious floors well fitted up with machinery
for special manufacturing.

The Shultz Belting company finds their busi-

ness in fulled leather belting for electric light

purposes steadily increasing, and the order

books of the concern make a splendid showing.

Mr. Shultz early began cultivating electric light

trade, until now it is one of the most important

sources of his orders.

The business of the St. Louis Western Elec-

tric company is steadily increasing and more ap-

paratus will soon be put in place. K.

From the Pacific Slope.

San Francisco, Cal., Dec. 22.—Alameda City

runs eighty lights for street use, and five private

lights for stores. The private lights will be dis-

continued on the first of the new year, as it does

not pay to run through moonlight nights.

New underground lines have been laid for the

Oakland mole electric block signals.

A Brush electric light plant has been installed

at San Rafael by the California Electric Light

company.
Mr. Claus Spreckels has completed all arrange-

ments for a $500,000 Beet sugar evaporator, to

be built at Watsonville, Cal. The building is to

be lighted by the Incandescent light, and electric

fire alarm and signals are to be used throughout.

The large sugar refinery at South San Francisco

has 1,250 Edison lamps and four dynamos. They
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are also making arrangements to put in electric

motors to haul the sugar up from the docks.

This work is now being done by a donkey
engine.

The Jenney Electric Light company, of Indi-

anapolis, Ind., has asked the Oakland council

for a franchise to erect electric light poles and
lines, and to maintain lights in Oakland, Cal.

The Western Union Telegraph office at Oak-
land will be moved into new quarters in a few
days.

The Postal Telegraph company have formed
a good business in Oakland.

A plant of the American system has been in-

stalled at Santa Clara by the Electric Improve-
ment company of this city. Lights were started

on the night of the 21st to the delight of the

residents of that beautiful but dark city.

The cars for the electric road at San Jose are

not expected at that place before the middle of

January, and the dynamos are to arrive about
the 1st of January, and consequently the road
will not be started until about the middle or

latter part of January. The cars are made by
the Pullman Car company.

Representatives of the Electric Development
company have gone east to make arrangements
for machinery for their new works. S.

ELECTRIC LIGHTING.
About five miles of circuit for the river lighting

plant in Chicago have been laid, and a dozen or

twenty lights have been put into use.

The Hauss Electric Lighting & Power com-
pany has organized at Cincinnati, with a capital

stock of $250,000. Fred Hauss is president, and
Fred Alms and Julius Balke are in the company.
They will erect a plant at i6th and Plum streets.

The Kanawha, W. Va., Electric Light company
has contracted to light Charleston.

The Durham, N. C, Electric company con-
template putting in an alternating plant.

C. P. Poole will erect an incandescent electric

light plant at Lynchburg, Va.

Seward, Neb., will introduce the electric light.

The amount appropriated 'for lighting New
York city for the coming year is $632,000, and
|i 2,000 for 1,000 additional electric lights.

Three of the Newark, N. J., fire alarm boxes
were burned out recently by currents from the
electric light wires.

W. Y. Wark, of the Pike Electric company, of

St. Louis, Mo., has organized a f 10,000 stock
company to erect an incandescent electric light

plant at Pine Bluff, Ark.

H. H. Corson, representing the Thomson-
Houston Electric Light company, has formed
a stock company to erect a plant at Morristown,
Tenn.

The Alton, 111., Gas & Electric Light company,
has contracted to light that town at $27 per
lamp a year for gas lights, and $100 per light a
year for electric lights.

The Virginia Electric Light & Power company
of Richmond, will shortly begin work upon the
erection of its plant.

The Rappahannock Electric Light and Power
company, of Fredericksburg, Va., is doubling the
capacity of its plant.

W. A. Wright, representing the Brush Electric
Light company, is negotiating for the erection of

a plant at Greenville, S. C.

Anna, 111., is to have an Edison plant of 225
twenty candle power lights in operation by
February ist.

The Winfield Gas company of Winfield, Kan.,
have ordered a Thomson-Houston arc and in-

candescent plant.

The electric light plant at Arkansas City, Kan.,
was started December loth. Its operation was
eminently satisfactory.

Barrton, Kan., was lighted by the electric light

December 8th for the first time, and the local

paper signalizes the event by the use of display
type liberally distributed through a triple head.

THE ELECTRIC MOTOR.
The committee appointed at the last meeting

of the board of trade for the purpose of consider-
ing the feasibility of establishing in this city a
central station for the distribution of electric

power for manufacturing purposes, met at the

board of trade rooms last evening, says a Topeka,
Kan., paper of recent date.

Mr. Elliott, representing the Spragne Electric

Railway Motor company, was present and ex-

plained the system in full, the substance of which
is as follows: The cost of the power in Topeka
at present, on a basis of ten hours per day,
including the interest on money invested in

engine and boilers, buildings, insurance on boil-

ers, etc., is as follows :

5 horsepower plants $200 per horsepower
10 " " 160 "

15 " " -._ 120 "

20 " " 100 " "

25 " " 82 "

50 " " '- 60 '•

75 " " 51
"

100 " " 42 " "
150 " ' -- -. 35

••

500 compound and condensing engine. 30 " "

When the factories are within a radius of one
mile, and when the power is generated by a 500
horse power compound condensing engine, and
transmitted by electricity, the saving is as follows

on the yearly expenses :

Units of 150 horse $r,ooo, or 20 per cent.

Units of 100 horse 1 200, or 27 per cent.

Units of 75 horse 1,500, or 41 per cent.

Units of 50 horse 1.500, or 49 per cent.

Unite of 25 hurs: 1,-300, or 61 per cent.

Units of 20 horse 1,600, or 71 per cent.

If the factories which are about to be estab-

lished would locate at one point, and each fac-

tory be a stockholder in the power plant, in

proportion to the power they consume, they

would be able to get their power at the greatly

reduced cost and have steady and reliable power.

The 500 horse power compound condensing
engine of the most improved construction, would
drive the dynamos which would generate the

current to drive large sized motors situated in

the several factories, thus constituting a perfect

system of power distribution at the lowest possi-

ble yearly expenses. Another feature in connec-
tion with this project is that the factories can be
lighted from the same wires that carry the power
to the motor, thus bring the cost of light to the

lowest figure. By each factory being a stock-

holder in the power plant, they will all receive

directly the immense saving of this system. Ow-
iug to the fact that all the members were not

present, no action was taken.

There is much truth in this excerpt from the

current number of the American Machinist :

" There is, no doubt, plenty of room for small

electric motors; plenty of places where they may
be used to excellent advantage, and where other

means of driving would be impracticable. But
the introduction of electric motors is very likely

to be delayed by over-statements ot their effi-

ciency as compared with that of the steam engine
driving direct. In a recent article in a daily

paper, evidently prepared by someone who knew
nothing about the subject, and with the uncon-
cealed intention of ' booming ' electric motors,

the' friction between the steam engine and the

work to be- done by it is put at eighty-five to

ninety per cent, of the power of the engine,

eighty-five being the minimum. Now, anyone
at all acquainted with such matters knows that a

loss of eighty-five per cent, in the power devel-

oped by a steam engine in getting that power to

the work to be done, not only represents very
extreme conditions, but generally poor engi-

neering. And when this argument is advnnced
to prove that it is better to use fifty electric mo-
tors in a building, driven from a central station

perhaps two miles away, because the loss of

power will be less than with an engine in the

building, the verdict is likely to be that those who
use this argument are dishonest or ignorant.

There is no way to discredit any mechanical
arrangement more effectively than to make gross

misstatements about something that competes
with it. The electric motor should be intro-

duced on its merits, then it is likely to succeed."

The executive committee of the Brussels exhi-

bition of 1888, intends to provide a service of

small electric tramways worked on the accumu-

lator principle, each car carrying 10 or 14 per-

sons. These will probably be provided and
worked by the Jablochkoff company, the Thom-
son-Houston company, and A. Reckenzaun.

THE TELEGRAPH.
A Berlin telegram of Tuesday last states that

the bill for the purchase, by the State, of the

present telegraph cables between Germany and
England will be brought forward in a few days.

The expense of the transfer is reckoned at about
seven millions of marks. Immediately after the

nationalization the Anglo-German tariff will be
considerably reduced.

The Western Union Telegraph company in

Chicago employs 137 boys as messengers. They
are under charge of W. G. Frazier, who began as

messenger in 1867, and has advanced through
the different steps of promotion to his present
place, to which he was assigned in 1881. The
American District Telegraph company has in

service about zoo boys as messengers. They
are divided among the nine company offices,

located at different points, the central office, on
La Salle street, retaining the majority. The
force is divided into two sets, one for day work
and the other for night. The pay is $17 a
month for new boys, $19 after they get well

settled into the requirements, and $20 a month
after the first year. The average age of the

boys is fourteen years.

Senator Sawyer, chairman of the senate post
office committee, says he will bring the subject

of the postal telegraph before the committee very
early after the holiday recess, and he expresses

the opinion that the committee will set about
the study of the question involved at once. He
does not know whether it will be necessary to

open the doors and hear arguments froin parties

who favor or oppose governmental interference

with the telegraph. There is already, he says,

a vast amount of literature on the subject, and,
personally, he has heard enough, as he doubts
not Senator Saulsbury has, to enable them to

reach conclusions for themselves. Both were
members of the post-office committee of the

forty-eighth congress when the subject was
studied exhaustively. Five members of the pre-

sent committee were members of the forty-ninth

congress, which reported a telegraph bill, but
did not repeat the extensive investigation made
by its predecessors. Senator Sawyer is non-
committal respecting his own predictions. He
supported the bills reported by the forty- eighth
and forty-ninth congresses, which looked to the

establishment of a postal telegraph system, but
with the cooperation of private corporations.

The Knights of Labor have adopted the Cul-

lom postal telegraph bill and are signing petitions

to congress to pass it. Some monster petitions

in favor of the bill are expected after the recess

of congress.

Captain Stephen G. Sluyter died at Hartford,
Conn., December 26th. He was engaged for

several years in soundings preliminary to laying

the Atlantic cable, and was in command of the

steamer Victoria, when she laid the cable in

1858.

At the meeting of the town council of Glasgow,
Scotland, December 12th, it was resolved as to

the lighting of the bazaar and city hall, that the

tender of R. Miller—Thomson-Houston system
—should be accepted. One member asked
whether the committee had satisfied themselves

as to the safety of this system, as he was in-

formed that it was not so safe as others, and re-

marked, " With some systems you could take

both wires in the hand, but with this one it

meant instant death." To this another member
replied, " The wires are no' for takin' in the

ban's at all."

—

London Electrical Revietv.

The new electric light plant for Albany, Ore.,

has been shipped from Middletown, Conn. It

consists of a complete 45-arc light, the dynamo,
regulator, lamps, wire, etc. An incandescent
system will be constructed at the same time that

the arc plant is erected. The plant will be one
of the most complete on the coast and will

cost $15,000. It is expected to have the lights

in operation on February ist.
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Miscellaneous Notes.

A New York inventor has devised for tlie use

of firemen an electric lamp and belt, tlie latter

containing cells and a battery. It is claimed that

this contrivance will give all needfnl light, even

in the densest smoke.

An Austrian physicist, H. Mach of Prague,

has made some interesting e.\periments on photo-

graphing rille bullets in motion by means of the

electric light. In doing this he illumines the

bullet by letting it break an electric current

formed, but the velocity of the bullet must e.\ceed

that of sound, in order that the conditions of the

air before and behind the projectile can be shown.
Aher many experiments, Herr Mach succeeded
in photographing projectiles fired by Mr. Wernal
and Mr. Jurde's guns, having respectively an ini

tial velocity of 438 and 530 meters per second.

The photographs thus obtained showed an air

formation in front of the bullet having the form
of an hyperbole, whilst behind it almost a vacuum
was formed, in which, when the initial velocity

was very great, there were some curious spiral

motions. On the whole, there appeared from
these photographs to be a great similarity between
the motion of a body through the water, and
that of a projectile through the air.

Recently experiments in blasting by electricity

were carried out at Ynyshir, in South Wales, the

representatives of some 5,000 miners being among
the spectators. These gentlemen unanimously
l)assed a resolution cordially congratulating the

proprietor and the manager of the Standard
colliery, Ynyshir, for having effected such an
i;nportant reform, which would, if generally

adopted, render a great additional protection to

thousands of miners. An electric lamp carried

by the manager came in for a great share of at-

tention and praise.

A large works for the production of aluminium
in connection with Castner's process for the

manufacture of sodium has been begun at Old-
bury, England.

An English paper states that the prison author-

ities have decided to consult the electrical engi-

neering profession as to the possibility of utiliz-

ing the treadmill power which at present is allowed
to waste.

At a recent meeting of the English Royal
United Service institution, says the London £/ec-
trical Review, C. F. Henwood expressed the
opinion that ships can be protected from the
troublesome barnacle depositions on their bottoms
by means of zinc sheathing so applied that the

electro-positive zinc comes in contact with the
electro-negative iron or steel; galvanic action

being thus established between them, the zinc

would be thus perpetually disolving away in an
oxide, and carrying away with it the barnacles
and other zoophytes, leaving a clean surface, and
that iron or steel ships so sheathed with zinc
might navigate the seas as free practically from
fouling as our copper-sheathed wooden ships.

Despite contrary reports, says Fire ami Water,
the Calumet and Hecla copper mine fire appears
to be still burning. A dispatch from Calumet,
Mich., Dec. 24th, reported another slight cave-in,

when the amount of smoke which arose from the
opening is said to have convinced the most un-
believing that the fire had not yet been extin-

guished. It is understood that the company has
succeeded in getting through by rail a large
quantity of the materials for the manufacture of
carbonic acid gas, and will continue to fight

the flames on the old lines.

The Independence, Mo., Electric Light com-
pany are preparing to put up a new building,

30x60 feet, especially adapted to their purposes,
just east of the site of the present plant. Two
sixty horsepower engines will be put in the new
building, also a dynamo-for arc and another for

incandescent lights. The company now have
more orders for arc lights than their present en-
gine will supply. The new engine will, however,
be in place in a few days.

Ionia, Mich., talks of purchasing an electric

light plant.

The electric light plant for Trinidad, Colo.,
has been ordered and is expected to be in place
in sixty days.

Business Mention,

The Electrical Supply company, Chicago, are

selling an electric ligiit wire, which ihey call P.

& 1!. weather proof wire. A great many advan-
tages are claimed for it.

At the recent exhibition of the Massachusetts
Charitable Mechanics' association, the Water-
house system received the gold medal for elec-

tric lighting apparatus. The judges' report on
which the government voted the gold medal was
in substance : ''The remarkable test of the

capacity of the apparatus in governing arc light-

ing circuits, and also the peculiar use of magnets,
both requiring the exercise of a high degree of

inventive skill and applied science of great value."

Considering that the judges were electricians

this must be very satisfactory to the Waterhouse
company, especially because it was their first

competitive exhibition.

A New York Press despatch of the 26th ult.,

indirectly pays the Western Electric company a

handsome compliment, inasmuch as that com-
pany is the builder of the board described. The
despatch reads: The largest, best equipped, and
most costly electric switch-board in the world is

just being completed in the Metropolitan tele

phone company's building, 18 and 20 Cortlandt
street. The officers of the company have com-
bined the switch board in one mammoth board.

Over two hundred patents have been utilized, in-

cluding several of T. N. Vail's, seven or eight of

J. A. Seeley's, a couple of T. R. Doohttle's,

twenty of C. E Scribner's, and the rest divided

among scores of other electricians. The board
as it now stands cost $32,000. To assure him-
self that nothing worth incorporating had been
missed, Mr. Vail invited E. H. Metzger of Pitts-

burg, C. E. Scribner, E. M. Barton, and B. E.
Sunny of Chicago, W. F. Wilson of Columbus,
Thoinas L. l.ockwood of Boston, William Wiley
Smith of Kansas City, H. L. Ladd of California,

and other experts in such matters to come here
and consult with Mr. Seeley.

,
The conference

took place last week, ending in a banquet given

by Mr. Vail at the hotel Brunswick Thursday
night. The switchboard, or boards, as it is divid-

ed into four sections, vvill accommodate six thou-

sand wires, with a capacity of ten thousand when
wanted. The board is nearly three hundred
feet long. To make connections in the office

over a million joints had to be soldered in wires,

and three thousand miles of wire were u?ed.

The Electric Gas Lighting company of Boston,
has just received advices' from its European
agents, the W'oodhouse & Rawsf-n Electric Sup-
ply company, that at the American exhibition,

London, Eng,, it received the highest award (dip-

loma of h' nor) over all competitors for its ex-

hibit of electric gas-lighting apparatus, annun-
ciators, burglar alarms, electric bells, etc.

James W. Queen & Co., 924 Chestnut street,

Philadelphia, Pa., well-known for carrying a

large and well assorted stock of physical and
chemical apparatus, have recently issued several

new catalogues covering new instruments.

The friction clutch department of the Link-
Belt Machinery company of Chicago is crowded
with orders, many of which are from patrons who
have tried the clutches for which this company
is famous and are so well pleased that they must
have more. For electric light plants no clutches

are better adapted.

Telegraphic communication with the Island
of Antigua, which has recently been interrupted,

is now restored. T'ae cable between Trinidad
and Demerara is still interrupted.

Teleplione Stoclt Quotations.

Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the. following quotations 011

some of his specialties in telephone stocks:

Chicago 375 390
Central Union 44 45
Michigan 73 74
Great Southern 30 32
Colorado 19 21
Rocky Mountain Bell 40 45
Cumberland ^ 62 65
Wisconsin 108 109
Bell of Mo 160 165
Iowa Union 28 30
Missouri and Kansas . 68 6g

Personal .Paragraphs.

A. H. Brown, for some time connected with

the Chicago Arc Light and Power company as

electrical engineer, lias resigned in order to unite

himself with Leonard and Izard. The scope of

the new position is broader and better opportu-
nities for advancement are offered Mr. Brown.

The superintendence of the Chicago 'I'ele-

phone company, vacated by Mr. Sunny will de-

volve upon Charles Wilson.

Electrical Patents.

375,328. rommutator or electric circuit. breaker. Cliaun-

cey D. Baker, Chicago 111.

375i339- System of synchronism for telegraphy. Gilbert

A. Cassagnes, Paris, E'^ ranee.

375.346. Electrically propelled vehicle. Stephen D. Field,

Vonkers, N. Y.

375»390. Portable electric coal mining machine. John B.

bneathen and Albert Michaels, Pittsburgh, and Moses
A. Michaels, Allegheny, Pa.

375.392 Electric meter. William A. Stern, Allegheny,
Pa,

375,403. Automatic rheostat and contact point. Addison
G. Waterhouse, Hartford, Conn.

375,408. Caielectric generator. Edward G. Acheson, Pitts-

burgh, Pa.

The invention is based upon the disco' ery that if the
" magnetic whirl " is produced in or abc ut an electric

conductor which is traversed by currents of heat, an
electric current will be generated in said conductor at

each establishment and disestablishment of such mag-
netic whirl cutting said conductors.

375,414. System of electric gas-lighting. William IT.

Dcering, Philadelphia, Pa.

375.441. Galvanic batterv. Harry B. Cox, Cincinnati,

Ohio.

The invention relates to the battery e.xcitant and the

process of preparing the same.
Irish moss is soaked until it begins to ferment, after

which it is boiled, salammoniac being gradually added.
Afterwards a small quantity of bisulphate of mercury
is added.

375.442. Hotel signal. Harry B. Co.x, Cincinnati, Ohio.

354,456. Telephone. Edward C. Newton, Little Rock,
Ark.

375.476. Electrical cut-out device. J. Chester Chamber-
lain, New York, N. Y.

375-542. Electric 1 converter, motor and generator. Ru-
dolf Eickemeyer, Yonkers, N. Y.

375.543. Electric circuit changing and signaling appar-
atus. Isaiah H. Farnham. Maiden, Mass.
The invention relates to village telephone exchange

systems. A distant station connecting with the vil-

lage system by a trunk line may unite itself with any
predetermined circuit of the system. There are thir-

teen claims.

375,544 Electro-magnetic arresting and releasing luech-

anism. Isaiah H. Farnham, Maiden, Mass.
The invention relates to controlling clockwork mo- .

tors and like mechanism.

375.559. Galvanic battery. James F. IMcLaughlin, Phila-

delphia Pa.

375 56 . Electric m'tor. James F. IN'cLaughlin, Phila-

delphia, Pa.

375 561. Primary electric battery. James F. McLaugh-
lin. Philadelphia, Pa.

The carbon and zinc give elements are separated from
the exciting fluid by a horizontal porous diaphragm.

There are ten claims.

375.569. Automatic cut-out for fire-alarm box controllers.

Charles D. Rogers. Providence, R. I.

375,614. Sparker coil for gas-lighting. Rudolf Eicke-
meyer, Yonkers, N. Y.

375.617. Electric cal! box Leroy B. Firman, Chicago,
III.

The invention relates to combined police and fire

alarm boxes. The first claim is as follows: " The
combination, with a call-box having an exterior lock,

of two or mo* e keys, either of which will unlock the

box and one or more of which are given a different

configuration to engage and move a shifting device ;

constructed to change the signal sent in by the box
substantially as specified."

375.633. Underground Electric Conductor. DeWitt C.

James, Warren, Pa.

375,649. Railway-signal. Austin B. Patton and Robert
S. Connor, Park City, Utah.

375.676. Electric motor. Edmond Julien, Brussels,

Belgium.

375,685. Double spring loop, key and circuit for multiple

switchboards. Charles E. Scribner, Chicago, 111.

By means of a single loop switch the operator at the

central office is enabled either to bring her telephone

into a single line, and at the same time provide a

ground connection, or to loop her telephone into a

pair of cords connecting two subscribers' lines, in the

latter case cutting off the central office ground as is

necessary.

The switch is provided with three springs which
may be brought into either of three positions by a

cock-lever.

A retardation coil and battery are included in a

wire between one of the springs and ground, and the

circuits are so arranged that when one plug of a pair

is inserted in a spring jack, the other may be used
for testing.

375 697- Tension device for winding electro magnets.

James W. Easton, New York, N. Y.

375.702. Flexible standard and conductor for electric

lights. Ernest C. Fasoldt, Albany, N. Y.
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.Manufacturers and Importers of and Dealers in
n

Telegraph, District Telegraph, Telephone, Fire Alarm, Burglar Alarm, General Electrical Stipplies,
and Railway and Steamship Supplies.

Sole Agents United States for APFLSaATK^S KLSQTRIG FLOOR MATTING.

171 Randolph Street, GHfQ^GO, lEiE^.
Factories: ANSONIA, CONN.

ImRBEU-r

11-23 South Jefferson Street

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5th St., Phila.

Friction Clutch Pulleys

FOR DYNAMO DRIVING.

Inrestlgate before Buying.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

A.UTOMATIC Engines ."

BOILERS, ETC.
Complete Power Plants Furnished

and Erected.
Sbnd por Catalogue.

P. L. Rose.

Rose & Rein,
Electric |||orks,

322 N. Second St., St. Louis, Mo.

SEBASTIAN MAT & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed eepeclally for electrl-

clansand others requiring aliithe

fur accurate work. Cataloffue of

Lathes, Drill Preeses, Tools, etc.

mailed od application.

Xja.-tli.es oxx. 1*xr±a.l..

184 W. Second St.. Cincinnati, 0-

CHAS. A. CHEEVER, Pres. WILLAKD JL. CANDEE, Treas.

The Okonite Company,

vLON/>

trad-- mark.
Manufacturers op

gleetpie \s\^\l\.,
^elepl^one and ^elearaap>l2

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that It Is the safest wire for the purposes known, and we
can. without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated
OKONITE TAPE, the oest Insulated Compound for making Joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch 38 &, 40 LA SALLE STREET, Chicago, III.

IMinnesota Branch, MINNEAPOLIS ELECTRIC CO.. Minneapolis, Minn

Standard Electrical Test Instruments.
AYRTON & PERRY'S NEW SPRING AMMETERS AND

VOLTMETERS.

Edelman, Hartmann & Co.'s Galvanometers, Bridges a:.d

Rheostats by all the prominent makers.

Call and Examine.

JAMES W. QUEEN & CO.
924- Chestnut Street, PHILADELPHIA.

ECE?JI^I(?I/^|N|'S pOQf^EJ JOOI,,
Made of the Best Tool Steel, Nickel Plated and of the Finest Workmanship.

ljlll|l|l|l|'WII|l|l|!]:||!ill|iy|;ii|!!1n.Hll1ipH'i^';-i'l"^T!!

M
Comprises accurate "wire Gauge, either BirmiDgham or Edison Standards, French Millimeter and Englisli

incli comparative Scales. Screw Driver, Wire Cleaner or Pencil Sharpener, and Standard Wrenches, 1 N A
NEAT CASE FOR THE VEST POCKET. PRICE $3.

CENTRAL ELECTRIC COMPANY,
38 and 4-0 LaSalle Street, _ _ _ CHICAGO.

Sawyer -Man Electric Co.
LICENSED BY AND STTCOEEDING TO THE C0M3IEKC1AL BUSINESS OP THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTUAL LIFE BLDg.

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Pliiladelphia Office:

Ko. 308 WiLNUT ST

BOSTON OFFICE:

No. 33 FEDERIL gT,

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company is AUTOMATIC In Its regulation, and will maintain a TJNTFOEM
LIGHT, with ALL or ANY PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN ai.d

Nebr'aSkrBranSrriWiDUVND ELECTRfC C6/,^"6^^^^ Neb, I

win maintain its candle power during its Guaranteed Life.

The Eddy Electric IVIanufacturing Co.

:^utomatie ^^leetrie /T\otor5:MANUFACTURERS OF (MATHER PATENTS.)

In all sizes from K H. P. upwards. Ttie efficiency of these Motors is over 92 per cent. They require no rheostat, are perfect
in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.



WESTERN ELECTRICIAN. January 7, 1888

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court, .

225 DEARBORN STREET CHICAGO, ILL.

The Electrical Construction Co.,

G. A. HARTER, Manager.

EXPERIMENTAL WORK UNDERTAKEN
,

MODELS MADE, Etc., Etc.

171 WL&M^Q'LWm SIMEEET, GHICAeO.

FRANKLIN S. CARTER. CHAS. M. W.LKINS. E. WARD WiLKINb.

Partrick & Carter,

Electrical Supplies

ESTABLISHED
1867.

for the TELEGRAPH, TBLBPHOKB, ELHCTRIC LIGHT, Etc.

No. I 1 4 South Second Street, Philadelphia, Pa.
8OLZ PEOPKIET0R3 07 TBE

PAIENT NEEDLE ANNUNCIATORS AND RURGLAR ALARMS,
Batteries. Electric Bells, Push Buttons, "Wli-e, e^c. Ek'ctrlc Bell Hangers'" Supplies, Electro-Platers' Supplies. Electro-Medical Machines, Experimental Apparatns, Electrical Novelties, etc., etc. Send for Catalogued

and eet prices before purcbaslng.

NOTICE!

We Make and

Teleplionos

For Long or

Short Lines.

Instruments

Unexcelled

AND

SOLD
Outright.

ADDBZSS

American

CUSHMAN

TELEPHONE

COMPANY,

Eoom 12, 243

S. Water St.,

CHICAGO, LL.

-V»LLi
Eugene E. Phillips,

President.
W. H. Sawtbk,

fiec'y and Electrician.

PROVIDENCE,_R. I.

Manufacturers of Patent Finished

Insulated Electric Wires,

Telephone and incandescent Cords,

Electric Ligiit Wire

Magnet Wire, Patent Rubber-Covered
Wire, Lead-Encased Wire, Flex-

ible Cordage, OiBce and
Annunciator Wire.

Underground and Aerial Cables.

NEW YORK OFFICE: 18 Cortlandt St.

p. C. ACKERMAN. Agent.

THE ELECTRIC CAS LIGHTING CO.,
NO. 35 A.RCH SXftEET, JtJOSXOlV,

MANUFACTURE THE FOLLOWING ELECTRICAL SPECIALTIES :

The "Single Magnet" Ratchet Automatic—popular all along the line. When once
put up for use the burner requires no attention ; its construction embodies the pre-

vention, and therefore requires no care.

The '

' Tubular Magnet " Vibrator—the only practical vibrating burner constructed.

An Extensive Line of Hand-lighting or "Pendent" Gas-burners-fine standard

goods, extensively used by first-class dealers and fitters throughout the country.

The "Automatic Sectional Cut-out," for the protection of gas-lighting circuits—

a

great success.

The '

' Tirrell " Gravity Drop Annunciator, for houses and hotels—a wonderfully
simple and practical working instrument, going rapidly into general use.

The "Star" Electro-mechanical Gong, for school-houses, fire engine stations, stores,

factories, etc., new and novel ; a perfect working gong, sold at a low price.

The "Victor" Wooden Box Bell; the "Hub" Iron Box Bell ; the "Standard" Iron
Frame Bell ; the "Boss" Electric Buzzer, and the " Combination" Call Bell. These
are all improved and perfectly made .devices—the best line of Electric Call Bells in

the market, and selling in large quantities.

The " O. K." Push Button ; Improved Floor and Pear Pushes : Single and Double
Door Pull Attachments ; Improved Burglar Alarm Door and AVindow Springs

;

Door Pushes and Pulls in various styles ; Automatic (Jas-lighting Keys, styles A, B,
C and D ; Chain Pulls, complete ; our own '

' Disque " Leclanche, and the
'

' Samson "

Batteries : Electricians' Pocket Kit ; Spark Coils, Switches, Compound Call and
Desk Buttons. Send for our Descriptive Circulars and Price Lists.

$W Our business was establisJied on the principle: "The best goods only, and at
reasonable prices." We propose to maintain, (Impolicy against ail competition. Eespectfully,

LOUIS W. BURNHAM, Vice-President and Manager.

SOB[E]SrEOT.A.r)Y, N. Y.,
-MANUFACTUEEES OF-

Insulated Wires, Flexible Cords jnd^Gables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B. LYMAN,^—»^- Electrical Supplies, '

Cleveland,

Oiilo.

Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

MICROPHONE CELL
THE ONLY TELEPHONE BATTERY.

Guaranteed of Longer Life and Greater
Strength than any other Battery.

Our Cups are Indestructible and Inexhaustible.
This Battery is beyond doubt the Simplest, Cleanest
and Best Adapted for open Circuit Work. Our Sales
now Lead them all, a fact which speaks for itself.

PRICE, COMPLETE WITH COVER TIGHT TOP, $1.00.

DISCOUNT TO THE TRADE.

The ^t. Loui^ MW^ Klnfg. dompan^,

Mnfrs. of ELECTRICAL IMERCHANDISE,

807 Locust St., St. Louis, Mo.

Bug f Dust Proof

BELLS.

Hezezer & Slanley,

e;u^ctricau
Manufacturers,

32 & 34 Frankfort St.,

NEW YORK.
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J. B. YOUNG,
PRESrDENT AND TREAS.

B. K JAMISON,
VICE-PRESIDENT.

©lair ^mwhmm& Mfg* C@*

WELL SELECTED

AND GOOD

OFFICE,

N O. 6 9

Schmidt & Friday

Building.

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telegraph, Telephone and Electric [ight Supplies.

ANNUNCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special iVlanufacturing attended to.

Skilled Workmen m all Departments.

tS^ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

I^ailuyay J(^l(^(5rap[7 5^PP'y Qp^P^^y,
No. 211 and 213 Randolph Street, CHICAGO.

COREKSPONDKNOB SOLICITKD

United States GleclriG Fire Alarm (Jo.

EVART, MICHIGAN.

PEOPBIETOE8 OF THE

^ Chase Police and Fire Alarm Teleirapli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

J, J. DICKEV, President. ISRAEL LOVETT, FLEMON DR.1KE, Vice President.

H. J. WELLS, Sec'yand Gen'l Man. Sup't and Elertrlclan L. H. KORTY, Treasurer.

MIBLAND ILICTEIC COe,
OMAHA, NEBRASKA.

DEALERS IN

1LEC1[^MI€AL SUPPLIES
For til© Telegi;aph., Telepfa^oae aa^ Electric i<£gM*

Hotel and House Annunciators, Burglar Alarms, Fire Alarms. Electilc Gas Lighting, Speaking Tabes,
Elevaior Annunciators, Batterlps. Push Buttons, Electric Pens, Telegraph Learner's Instruments. Medical

Batteries. Linemen's Tools, Bell Hangers' Supplies, Kaliwa)- Velocipedes, Cars, Etc.

Western Agents,—THE OKONITE C0_ and the Return Call System of Hotel Annanciatora. Fire
Alarms for Cities and Towns. We own the Franchi&es of (he Western States and TerrUorlea for the

IMPROVED McCULLOH

-Hic^jaERIC^N -^ DI^TJ^ICT + iTEItEGl^^PJI -f gY3TEja,3l£<-

and are prepared to give franchises and construct plants on reasonable terms.

B^g^Estimates furnished and contracts made for any and all kinds of Electrical Work in any part of the
West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

OE30rLCa-E3 DB-A-rtrroiM,
:::::::::::;::::::::::::::::::.::::::::.::::. LAW OFFICE ,:-—-==:=:::::: :-—:-:-

Rooms 68 and 69 Temple Court, 225 Dearborn St., CHICAGO.

PATENT AND TRADE -MARK CASES.

The Globe Electric Company,
Riann/acturersy Importers and Dealers in

lectrlcal DoratusipparaTus ^ (^upplies,

AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES.

4-6 South Water Street, Cleveland, Ohio.

Complete Domestic Combination Outfi's.

These sets require no technical knowledge to connect; they are
all contained In black, highly flnlslied hard rubber cases, mounted In

nickel plate and ready for use. The hell domes are all 3| inches, the
colls are wound with silk covered wire and the contacts are of
platinized silver.

Three Way Annunciator and Bell Set - $16 00
Invalid's Portable Call Bell Set 7 00
Burglar Alarm Set „ , 7 50
Fire Ahirm Outfit ..$7 00 to 8 00
Portable Electric Testing Set 10 00
Family Electro Medical Set - 12 00
Telegraph Set for Short Lines and Learners 6 50

High and Low Temperature Alarm 12 HO
Single Stroke or Trembling Bell Set ..." : 6 00
Switchboards, Switches, Annunciators, Bells, Wires, Push But-

tons, Alarm Contacts, etc.

WATERHOUSE SYSTEM

ARC AND INCANDESCENT
ELECTRIC LIGHTING.

The only perfect Automatic Instantaneous

Current Regulation.

A 3000 c. p. Arc Light produced with less tliaii two-lhirds of a Horse Power, or

twelve 16 c. p. incandescent lamps to one Horse Power.

"We are producing 210 2,000 c. p. Arc Lights, Commercial lighting, on 3,400 lbs.

of coal per night, from dusk to 1 o'clock, or 2 lbs, of coal per light per hour.

We guarantee that the above lights -svill successfully compete with any Arc Lights

in the world, for Size, llliiteiies.i and steadiness.

Advantages, 35 per cent, less in steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND MFG. CO.
HARTFORD, CONN.

—AND

—

154 LA SALLE STREKT, CHICAGO, ILL.

The Card Electric Motors.

"THE CARD ELECTRIC MOTORS,
for running sewing machines, dental lathes, etc, by
larc or by incandescent light currents, also for photo-
Igraphic retouching and other light power uses by
primary battery. These motors have the Card Re-
movable Commutator, in which all the sections can
be taken out and rcplnced without disturbing a wire.
An excellent apparatus for schools and colleges. II-

ustrated catalogue sent free on demand,

GEO.F.CiRDMANFG.GO,
jMention Western Electrician. Cincinnati, OhiO-

i;ONDA (fORMEULT FRISaii CELL, COMPLETE.

The Standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Leclanche' Batteries

Are those which bear this

li'ABEL and the Trade-Mark, GONDA.

DO NOT BE IMPOSED UPO-V BY IMITATIOSS.

If dealers have not the Genuiue Battery,
send direct to us for Price- List.

THE LECLANCHE BATTERY CO.,

149 West Eighteenth Street, New York.

CCNUXNE DISOtTE CELL COMPLETE,

The Porous Cell also bears Label.

ll
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Electric Light Repairing, General Maclilne Job-Worl<, Pattern Making, Etc., Etc

ELECTRICAL AND MECHANICAL ENGINEER p-^^!?^??

Oflfico and Works: 76
MANUFACTURER.

MARKET ST., CHICAGO.
T1£K BECXt .A.XJTOM:A.TIO ENOINE.

For Electric Llglit Service ami all other purposes rctniIrlnR Power; Economical In Steam Conaumptlon;
Doc8 not Race; Speed Constant under Varying LoaOa and Pressure of Steam; Simple in Constrnctlon.
Acquires DO more space ttinn double dlec engines.

Contracts taken for complele (^team plants. Including Itollers and all connections, masonry and erec
don. All work pimranteed. Send for Calalogue and full particulars. Address

THE TAYLOR aLVNUFACTURING CO.. Chambersburg. Pa., V. S. A.

Chicago Electric Club.

Tlitre will be u imotingof llie ChicaffO
ICIectric Club Mondiiy eveniiii,', ,Jan.

IBlli, at 8 o'clock, at the rooms of llie Club,
122-134 Clark Street.

The Rice Automatic Engine.
a

M
° . „i
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THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y.

GILES ANXI-T^AGrNEXIC SHIELD
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Geiitleinen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. Itis now very near eight months
that I have worn my watch, and to-day
it is (without correcting time) about one
minute slow. Considering the fact that
I am every day near dynamo electric

machines in our regular business, the
test could not be harder. I could never
'have believed it before that protection
was so complete. In this age of elec-

tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-
ure, can be derived from a good time-
keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all F.lectrlcal and Magnetic dlatnrbancea.
Send fur descriptive circular. GILES

IXTAXCHES.
•' * * * I have no he.sitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHOKT,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-

tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading

magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactured for both

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICITED.
Address :

)

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitution and Monument Sts. Factory B, Buren and Monnment^Sts.

Tt^e U/oodbury

AUTOMATIC

Cut-Off High Speed

e:i|Gii2E.

-MASUFACTURED ET-

^ooDBUr^Y Gngine »
Company. *iu.

ALSO BUILDERS OF

piaip 5Iide Ualue
AKD

Doililfi Valve Meiiiiin Speft

AUTOMATIC

Qut-Off E;.9(5i9<^s

AND

TUBULAR BOILERS.

Address the Manufacturers.at

652 Mill Street, ROCHESTER, N. Y.
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The Van Depoele Electric Manufacturing Go.
OF CHICAGO, ILL., U. S. A.

Owners of the I»atpnt8 and Inventions

of CHAS. J. VAN DEPQELE

Electric Railway
Apparatus,

Electric Arc Light Dynamos and

Lamps,

CONSTANT SPEED STATIONARY

ELECTRIC MOTORS, ETC.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.

Thousands m use. Guaranteed

equal to any in every respect.

Van Depoele Electric Lights

VAN DEPOELE

l^lectric [{ailuiays

ABB IN OPEBATiOH AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Estimates and Catalogues sent on
Application.

Are in use everywhere and are daily growing in Popularity. Write for Illustrated

Electric Light Catalogue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15, 17, 19 & 21 NORTH CLINTON STREET,

NEW YORK OFFICE: Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL., U.S.A.

^LECTRIC t- JylGHTING.
(WOOD'S PATENTS), Owned and Manuractured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Xlie iLM:ERICiL]Nr r)YISriL]VLO HAS TTO EQXJAI..
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits ot

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS H O N^ SPONSORS.

FO FURTHKR t'A^T U . ADDRESS

Ahebicjim Electric
18

ANUFilCTUBfflQ Co
^Jcw /ORK.

•»
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-OFFICERS
H. G. OLDS, President. M. W. SIMONS, Secretary.
P- A. RANDALL, V. Prest. R. T. McDONALD, Treas. & Gen. Manager

-directors:
H. G. OLDS. JOHN H. BASS. P. A. RANDALL.

M. w. siiwoNS. R. T. Mcdonald.Fort /KTayzie " Jenxiey" Electric Lig^lit Co.,
SOLE OWNERS ANO MANUFACTURERS OF THE

J. A. Jenney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY.
The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

onxrij^sr c3-oijX> ive :e3 id j^ x^
At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
We have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAINPOFFICE AND WORKS : Broadway and P. Ft. W. & C. Ry., Ft. Wayne, Ind., U. S. A.
PHILADELPHIA OFFICE : 26 North Seventh St., G. A. WILBUR, Manager. CHICAGO OFFICE : 115-117 Monroe St., W. J. BUCKLEY, Manager

I
-OF-

C:JIL.E3-VE3Xj-A.3NraD, OHIO.
MANUFACTURER.S OF

AN D-

Incandescence

Lighting

Apparatus.

Sleci^riG Fljotops!
CARBONS FOR ARC LAMPS. Etc., Etc. ^

a

(I.&G. "Electric Motor

Chicago agent,

ALEXANDER KEMPT,
130 Washington St.

Omaha agent,

E. G. TUPPER,
1509 Farnham St.

1-2 H. P. Motor for Incandescent Circuit.

Efficient Electric Motors
.WOUND FOR ANY CIRCUIT/

AUTOMATIC OR HAND REGULATION.

Interchangeable Parts. Designed for Papular Commercial Use.

€. ^ €. ILICTTEIC MOTOE €0.,

90 South 5th Aventte, Hew York City.
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EO. WESTINGHOITSE, JR., U. H. JACICSON. JOHN H. DALZELL,
President. VIce-Pres. & Gen'l Mg'r. Treas.

J. ^y, MAKSH
Secretary.

STANDARD UNDERGROUND CABLE CO.,

Brancli OSces

Seaeral Offices, No. 708 PEMH. AVE., PlTTSBUKaH, PA.

Nev Tork. Telephone Building, Cortlandt Street,

6. L. Wile? Manager.
Chicago, 139 East Uadlson Street, F. E. Segec-

hardt, Manager.

MAMTTFAOTUKEBS OP
1

The WARING ANTI-INDUCTION AND BUNCHED CABLES
ANDACHESON COMPOUND CABLE.

For Telegraph, Telephone, Electric Light and Power; Underground, Submarine

LIGHT LFADED CABLES FOR HOUSE USE.
Insulated Line Wire. Underwriters'. Magnet, Annunciator and Office Wire,

pive Years of Uniform Success Enable us to Guarantee our Gabies.

DAY'S KERITE INSULATION.
The aoknowledgred Standard for durable and high

n ulatlon. Its merits proved by a record of over
quarter of a century. Adapted to ali electrical purposes.

di^LLEMDER '"T^rZloli^.o dOMpAMf
4S Biraadwaj', Hew Yask. £54 E.aSalIe St., C&.icag«»,

-MAMTTFAOTUKKKB OF-

ilNSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, in Plaster,

Damp Places, Etc., Etc.

Ilectric Light and Power.

Telegraph and Telephone.

Railway and all other

Branches of Signaling.

Aerial Use,

All Sizes Subterranean Use,

Lead Encased Wires, ^""r'"! "r.^,.Concealed Wiring in alt Locations.

:LARK B. HOTGHKISS, Genl Mgr., - 1 6 Dey St., NEW YORK.

©
Tkinidad Wirhs for Line "Work la place of UnderwrlterB.

NEW YORK SAFETY STEAM POWER CO.,
Builders of High Grade Self-Contained

Anlmtic Cit-Off Eipes,
SPHOIALLT AUAPTBD FOK RUNNtTTG

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

"Westebn Offi.b and Warerooms:

64 & 66 S. Canal St., Chicago, III.

WM. A. HAMMETT. Manager.

"P.& B."Weather Proof Line Wire
• FOR •

ELECTRIC LIGHT PURPOSES.
The Insulation resistance is good, and is notWeoted by moisture, heat, cold, acids or alkalies-

Ttoa lleetrical impply C@«j
Factories. ANSONIA, CONN.
Branch Office, 125 W. 6th St., KANSAS CITY.

171 RANDOLPH ST., CHICAGO.
17 DEY ST., NEW YORK.

Marmon, President.
Ni'pnYKR, Vice-President.

Chablbb D, Jennst, Electrician Brainabd Korisok. Secretaiy.
AuoB K. HoLLOwsi.!., Treasorer*

Jenney Electric Company.
IlNI>lA.]VA.I»OLIS, IINOIXIVA,

Sole Owners of all the Patents and Inventions of Charles T) Jenney ""known as the Jenney System) and Sole Owners and Manufacturers of his

Improued Oynamo, Eamp ^
Electric Hjotor.

In all desirable features of Arc and Incandescent Lighting
the Junney System leads. Simple, durable, economical,

steady, brilliant and penetrating. In these eaaentlals It chal-

lenges comparison

Estimates Promptly Furnished lor Erecting Electric Lighting

Plants lor Cities, Companies or Individuals.

Prices FuRNrsHEo for the Jenney Arc or Incan-

descent Systems, or for both comeined.

The Jeimey -Incandescent Dynamos are self-regulating,

nnd permit the turning ou and off of one or nil of the Lamps
at will.

This Compa?iy gives special attention to furntshing Mills,

ti/tops. Factories, eic, toith Individual Plants.

SEHD Fin mmu lUDSTmiiNC itii gEscniiitie the mm. -^
OFFIUK AND W0BK8:

Cor. Kentucky Ave. aud Morris St..

INDIANAPOLIS. IND.
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The ThomsGn-Houston Electric Co.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
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This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS
AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

FOR DIRECT LOW TENSION

These dynamos are automatic in their reg^ulation and will maintain a uniform ight, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteeo life. Every requisite for the most perfect system of
Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will
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This company also manufacture Electric Motors of all sizes for the transmission

of power. Plans and estimates furnished for all kinds of Arc and
Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
-««K- OFFICES: »»

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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EDISON'S NEW LAMP
irV'

People's Theatre, Minneapolis.
12 16-CANDLE POWER LAMPS GUARANTEED PER COMMERCIAL HORSE POWER.

Minneapolis, Nov. 17, 1887.

Edison United Manufacturing Co.,

65 Fifth Avenue, N. Y.
GENTLEMEN

;

The Electric Light put in my Theatre by your company is far beyond my expectations. Its system of light-

ing is perfect and is all that your representative claims for it.

Your light was chosen after a thorough inquiry into the merits of the different systems and I am more than satisfied

with my choice. I have, beyond a doubt, one of the finest lighted houses in this country. The apparatus for controlling

the light is the most complete I have ever seen. I am getting all of twelve i6-candle power lamps per horse power, if not

more, and the life of the lamps averages away beyond a thousand hours,

I take great pleasure in recommending your system and you may refer to me at any time.

Yours Truly,

LAMBERT HAYS,
Proprietor People's Theatre.

Plait MalM liy LEONARD & IZARD. &ENERAL A&ENT^ EDISON UNITED MFd. CO., 185 DEARBORN ST.. CHICAGO.

U. S. OLD LAMP
„ WHAT THE MANAGER, WHO DON'T GUESSSJAT IT, SAYS:F0R IT.

'' He says, after having Careful Indications of Engines and Practical ElectricalJlMeasurements made, that

348 Edison 16 Candle Lamps require 54 Indicated Horse Power.

610 '^U. S. 16 Candle Lamps require 53 Indicated Horse Power.

Me also says that, after having purchased and used a U. S. plant for Opera House, they purchased for the

Syndicate Hlock an JEdtson plant because it was offered at a much less price (nearly one-half) than that of the TJ. S.,

and because of the Astonishing Guarantee made by the Mdison Co. After testing and ascertaining the facts,

THE EDISON PLANf"'WAS REJECTED AND [PUT OUT

am,d U. S. PLANET PUT JJV" ITS PLAC'IS, the satisfactory working of which may be understood from aperusal of

J. F. Conklin's autograph letter heretofore published in several issues of this Journal. Mr. Conklin desires to say

that any statements of Edison representatives to the effect that the reason of such rejection of Edison plant was

because some one or more of the Syndicate Co. were stockholdors in the U. S. Co. is withotit any foundation in fact,

as not one of them has^ and never had a dollar's interest in the U. S. Co. beyond the pttrchase of a Fourteen Hundreds

Light Incandescent Plant for their Syndicate BlocJe and Opera House.

U. S. 610 LAMPS REQUIRINa 53 H. P.= llr\\per H.;P.

EDISON 348 LAMPS REQUIRING 34 H. P.=6j\\ per H. P.

COMMENTS ARE UNNECESSARY.

THE UNITED STATES ELECTRIC LIGHTING CO.
C. C. WARREN, M.».«. 216 LA SaLLE StBEET, CHICAGO.
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MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

Tl^e pap|<®i^-R^^^®ll /T\ininJ and [T\{^. Qo.

Electric

Light

^mm

Gafboq^ #Sf

Adapted to all Systems.

CITY OFFICE,

711PillfiSt

ST, LOUIS,

MO.

M. T. GiiEENE, Fi-esUltint. Geo. A. MgKjnlook, Trenanrer. Wm. H. McKinlock, S&cretarij.

Cenl^ral Elecl^ric Co.

WESTERN AGEI\ITSM
xO:^//^ COMPANY.

TRADE WAf(K

Electric Light, Telephone lirTTJX'C A IffTl ^ A HT X^C ^°^ Aerial, Submarine and
and Telegraph W XXvUlO XXllJJ VADJjJZiO Underground uses.

38 & 40 La Salle Street, Chicago.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armington & Sims' Engines, Steel Boilers, Jarvls' Furnace,
Standard Rocking and Sheffield Grates, Lowe Feed^ Water } Heater,

Blake Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

j^ol/T)^3, Bootl^ 9 }^ayde95,

25 PARK PLACE, HEW YORK.
-1LA.NUFACTIJBEBS OF—

Bare and Insulated |||ire,
Underwriters' Copper Electric Light Line Wire, handsomely finished,

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting, Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGENTS FOR-

The Forest City Carbon (Dofg. Co., C'oveiand, Qhio.

Western Agency, 185 & 187 Dearborn St., Chicago.

EDISOWS OI'IWIOW.

Geneva Non-Magnetic WatcJi Company :

Gentlemen

:

—During the j^fist six months I have submitted the ivatches containing

Paillavcl's Patent J^on-Magnetic Compensation Balance and Hair Spring to test in differefit

fields of magnetism. I find them exempt from magnetic influence, however strong, and prac-

tically no retardation of the balance, nor change in rate occurs, even when in actual contact

with Dynamos or jtowerfiil Electro-Magnets.

I have been carrying one of your watches, and going around Dynamos and other Electrical

Appliances, where I have never been able to carry a ivatch without ruining it, and it has

proved an excellent time-keeper. I consider JPaillard's Balance a most wonderful and val-

uable invention, not only for workers around Dynainos, but wherever accuracy of time is

required. Very truly.

Orange, W. J., Dec. 7th, 1887. T. A. EDISON.

For Full Information about the Watches referred to in the above Testimonial, address :

QdT)Q\j^ l\|09-/T\a(59eti(; \JLMtel7 Co.
( XjX 3VEX fir £3 33.

ITT c& IT© Broa.ci1zra.3r, Ue^sr Yorls^-
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Gutta Percha Insulation.

Our Balata Insulated Flexible Cords
ARE SUPERIOR TO ALL OTHERS.

SEND FOR SAMPLES.

George P. Barton,

^ ,,,,,,,,,^1^30; Offi(;e 4

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

Sawyer -Man Electric Co.
LICENSED BY AND SUCCEEDING TO THE C0M3IEHCIAL BUSINESS OF THE

CONSOLIDATED ELECTEIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

lUTUlL LIFE BLDg.

32 NASSAU ST..

NEW YORK

Flans and Estimates Furnistied
for all tinds of locandes-

cent Lighting.

Philadelphia Office:

No, 308 liLNDT m
BOSTON OFFICE:

No. 33 FEDERiL gT.

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC In Its regulation, and will maintain a UNIFORM
LIGHT, with ALL or ANT PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and
will MAINTAIN Its CAJ^DLE POWER during Us Guaranteed Life.

Standard Electrical Works,
MANUFACTURERS OF

HOTEL AND HOUSE

ANNUNCIATORS. Telegraph and Telephone Ipparatus,
BURGLAR

ALARMS.

SOLE MANUFACTURERS OF THE

HESS SYSTEM OF GUEST GALL, FIRE_ALARM ^ ANNUNGIATOR GOMBINED.
CALL BELLS "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock: Full Line of Iron, Steel and Hard-Drawn Copper Wire, Delivered at Lowest Prices.

»" ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. ..« CINCINNATI, OHIO, U. S. A .

HE* Improved ^''ttAW » tF(iSM"» Iatteryk*
THE NEATEST OF ALL BATTERIES. THE BEST AND CHEAPEST.

Witli the exception of glass broken hj carelessness, and the zinc and sal-ammoniac consumed in the production ol curreui,
all parts of this Battery are Guaranteed to be Everlasting. Perfectly uniform and reliable in action, of faultless construction and
beautiful appearance.

Perpetual Negative Elements!!!
These consisting of specially prepared prisms of Carbon are fine depolarizers, performing this function indefinitely, do not

require renewal, as is the case where chemical depolarizers are employed, thus a great economy is effected. These cells are so
constructed as to prevent evaporation of the solution, and crawling out of the salts. Thousands of these cells now employed for
Telephone Transmitters, Gas Lighting, Annunciators, Burglar Alarms and other Automatic Devices are giving Perfect Satisfaction.

The many Physicians Bovr using the ''Improved Law "as an ofBce battery, are unanimous in their expressions as to its

perfection and adaptability for electrolysis and general galvanization, requiring no renewal nor attention in from two to five years,

the latter depending only on the amount of use.

Note :—This battery is not suitable for Galvano Cautery nor Incandescent Light purposes.

SIZE OVER ALL, 4H x 4-H x. 7%.
LAW TELEPHONE CO., soie Manufacturers, 112 Liberty St. New York.
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WESTERN ELECTRIC COMPANY
CHICAGO. NEW YORK. ANTWERP. LONDON.

I

MANUFACTURERS OF AND DEALERS IN

ELECTRICAL APPARATUS AND SUPPLIES
INCLUDING

Electric Lighting Apparatus, Insulated Wire and Cordage,

Electric Bells, Annunciators and Push Buttons, Electrical Testing Apparatus, Watchmen's
Clocks, Field and Firman 1 1 Call District Box with Answer Back Signal,

DISTRICT TELEGRAPH BELLS, RELAYS AND REGISTERS,

Magneto Bells and Switch Boards, Police and Fire Alarm Boxes, Registers, etc., Telegraph Instru-
ments, Batteries, Linemen's and Inspectors' Tools.

Washburn & Moen Mfg. Co. 's Line Wires. Crossarms, Pins, Brackets, Insulators, Carbons,
Arc Light Globes, Etc., Etc.

WESTERN ELECTRIC COMPANY'S

Electric Lighting Apparatus
OUR SYSTEM OF ELECTRIC LIGHTING IS COMPLETE IN EVERY DETAIL, AND IS

UNEXCELLED IN THE EFFICIENCY AND WORKMANSHIP OF THE APPARATUS,

IN THE BRILLIANCY, STEADINESS AND COLOR OF THE LIGHT

PRODUCED, AND IN AUTOMATIC REGULATION.

WE HAVE STILL A LARGE QUANTITY OF

KERITE WIRE,
Size No. 13, B. and S. Gauge, 6-32 inch Insulation, which has been in use, but is practically

as good as new. We will send a sample of this Wire and quote a very low price to anyone
who inquires. The price is so low that it Is cheaper to use this wire than new wire of even No. 16

gauge, so this offer is of advantage to anyone who wants Kerite Wire of sizes Nos. 13, 14, 15 and 16.
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Fein's Dynamo.

It is a somewhat remarkable fact tliat at the

present time, wlien owing to the expiration of

the English patent for drum armatures, some
firms in this country have abandoned the

Gramme type of winding, and are now adopting
the type originally introduced by Herr Heffner
von Alteneclc, says InJiistrics, prefacing a de-

scription of the Fein dynamo, illustrations of

which are given in connection. Messrs. Siemens,

of Berlin, are in certain cases pursuing e.xactly

the opposite course, that is to say, whereas
formerly they only made machines with drum
armatures, they are now largely manufacturing
machines with cylinder armatures wound on the

Gramme principle, in combination with internal

field magnets. The priority of invention for this

type of machine is claimed by various German
makers, and has even led to patent litigation.

At first sight it would certainly seem that a ma-
chine with internal poles is not an improvement
over the usual type, but rather the reverse. The
armature must b^ overhung, which introduces
mechanical difficulties of construction considera-

bly greater than in a machine of the ordinary
type. An external armature must also be more
liable to accidental injury than one which is sur-

rounded by field magnets, whilst the difiiculty of

securely holding those parts of the armature

Fig. I. — Fein's Dynamo.

winding which do the work must be very much
greater. In the ordinary type of machine the

armature wires are either held between projec-

tions or are pressed against the surface of the

core by binding hoops; but in the type with in-

ternal poles binding hoops can obviously not be
applied, and as far as we know projecting driv-

ing teeth have up to the present not been used.

That these difficulties can, however, be success-

fully overcome is clearly proved by the fact that

at least four firms in Germany have now adopted
this type of machine, viz, Messrs. Siemens,
Messrs. Ganz & Co., the Helios company, and
Mr. Fein, and the type seems, therefore, one
well worth the consideration of our own electri-

cians.

The machine illustrated in Fig. i is intended
for an output of 15,000 watts when driven at-

520 revolutions per minute, and its total weight
is only 1,624 pounds. The wei,ght of copper on
the armature is 39 pounds ; that on the four
magnet cores, which are arranged as shown in

the sketch Fig. 2, is 158 pounds. The resist-

ance of the armature is .052 ohm. The machine
is compound wound, and the resistance of the

main circuit, that is, of the four main exciting

coils coupled in parallel, is .023 ohm; that of the

shunt circuit, 28 ohms. The current is 136 am-
peres, and the terminal pressure no volts. The
inner diameter of the armature when wound is

ig^8 inches, the external diameter is 25 inches,

and the length 6}4 inches. The core consists

of two hundred soft iron disks, insulated with

paper, and mounted on and supported by twelve

insulated bolts. This cord is wound with one
layer of square wire in 576 turns, connected
Gramme fashion with a large commutator con-

taining ninety-six parts. The field magnet cores

are square, with rounded corners, each being

wound with seventy-two turns of main wire and
eleven hundred turris of shunt wire. From these

figures it follows that at full output the main ex-

citing power is 4,900 ampere turns, and the

shunt exciting power 8,900 ampere turns, or a

total of 13,800 ampere turns.

Chicago Electric Club.

The inauguration of the club rooms of the

Chicago Electric club at 122-124 Clark street

was observed Saturday evening, January 7th, in

an informal but nevertheless exceedingly enjoy-

able manner. The whole matter was left entirely

to the entertainment committee, consisting of H.
Ward Leonard, chairman, J. L. Barclay, A. H.
Brown, C. C. Haskins and Chas. D. Shain, and
well they carried out the trust imposed upon
them. The committee in response to queries in

advance to the event replied in an off-hand man-
ner in each case that the inauguration would be
observed in a very informal way. "A' little music,

a little lunch; that's all," and President Stiles im-

pressed the same fact upon his hearers when he
rapped for order shortly after eight o'clock. His
remarks too were informal and were in effect that

the members of the club had gathered not for busi-

ness nor to "talk shop," but for pleasure and social

enjoyment. He inferred from the programme
that the music would be enjoyable and from the

appearance of certain tables, heaped high with
viands embracing seasonable delicacies and
potables, that there wouJd be no difficulty in pass-

ing the evening in a pleasant manner. The
president then resigned the guidance of the even-

ing's enjoyment to Chairman Leonard of the en-

tertainment committee. The appended pro-

gramme subject to a break to permit an attack

upon the lunch was then presented:

Solo for Zither Violone—Guitar Accompaniment,
"Grand Concert Fantasia." Lahodny

BProf. F. Lahodny and James D. Millan.

Duet for Banjo and Guitar

—

_ . _

(/7)
" Pretty as a picture."—Potpourri.

{b) " Kismet" Grand March. Baxter
Prof. Wm. S. Baxter and James D. Millan.

Bass Solo—Drinking .Song
—"Down deep within the

cellar." _ _ - _ _

Mr. E. C. Cowles.
Solo for Zither Violone—Guitar Accompaniment Sfkctcd

Prof. F. Lahodny and J. H. Robson.
Guitar .Solo

—
" Song without words

"
Mt-}7i{clsso/in

Prof. Wm. S. Ba.\ter.

Bass Solo
—" Old Simon, the Cellarer." -

Mr. E. C. Cowles.
Zither Solo

—

- - - . Selected

Prof. F. Lahodny.
Danjo .Solo

—" Mome, Sweet Mome," with variations

Prof. Wm. S. Baxter.

Bass Solo
—

" Who deeply drink of wine."
Mr. E C. Cowles.

Duet for Mandolin and Guitar
Potpourri of Popular Melodies

Prof. Wm. S. Baxter and .Tames D. Millan.

While the informality of the evening's enter-

tainment was constantly brought to mind in in-

vitations, in announcements and in the presi-

dent's opening remarks, it would seem that the

committee had created a wrong impression as far

as the music was concerned. It is a question
whether artists of greater ability in their separate

lines could be placed upon a programine of the

kind. Professor Lahodny is a master of the

zither and brought out in marked contrast the

soft, beautiful, sweet, singing effects from the

wires at one moment and the grand pealing of a

pipe organ the next. His efforts were appreci-

ated to the full and time and again was he re-

called.

Professor Williain S. Baxter on both guitar

and banjo showed the eminent skill which has
brought him renown not only in America but in

Europe, for he has the distinction of having ap-

peared before every crowned head of Europe.
Unfortunately his finest effort, a guitar solo,

" Song without words," came immediately after

the lunch and did not receive the appreciation it

otherwise would. The composition credited to

Mendelssohn on the programme was neverthe-

less one of Mr. Baxter's own. Yet it was of ex-

quisite conception and received a rendition equal

to its conception. It might be said to be the

most enjoyable number of the programme. On
the banjo Professor Baxter's ability was fully

demonstrated and was ably supplemented by
Mr. Millan's guitar accompaniment.

Mr. Cowles provided the vocal part of the pro-

gramme. In Chicago he is known as a basso of

prominence and particularly as the second bass

Fig. 2.

—

Fein's Dynamo.

of the Lotus quartette. His voice is well trained,

rich and powerful, and there is little wonder
that after each appearance a reappearance was
demanded. In fact, the length of the pro-

gramme was just doubled by the repeated en-

cores.

In regard to the lunch it might also be said that

the committee and president created a wrong
impression. At a prearranged break in the mus-
ical programme an adjournment was taken and
with that rapidity and deftness that characterizes

well-trained waiters, the assembly room was
transformed into a dining room. The lunch, so-

called, was quickly spread and its resistance was
put to the test. Suffice it to say that devastation

ruled supreme when the members present had

performed their part of the evening's entertain-

ment. The musical programme was then re-

sumed and continued until an hour so near that

which marked the commencement of the' next

day that the difference was hardly noticeable.

At the close of the programme on motion of

Chas. A. Brown, seconded by C. C. Haskins, a

hearty vote of thanks was tendered the enter-

tainment committee and the artists who had as-

sisted them.
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I'resideiit Stiles called for " Ayes—out loud
"

and received them — no one dissenting.

Brief remarks, quips and stories from Messrs.

llaskins, Buckley, Monroe, Annett, Schultz and
Pearson followed, interrupted at times by the

ringing of an electrical bell controlled by a wag-
gish member who took this method of expressing

his private opinion of the superannuation of some
of the remarks.

C. F. Annett, of the Rocky Mountain Bell

Telephone company and United Electric com-
pany, Salt Lake City, Utah, was a welcome guest.

The Chicago members of the club present are

inckided in the appended list :

A. K Stiles. Van Depoele Electric Manfg; Co.
Clins. A. Brown, Western Electric Co.

John Young;, Western Electric Co.
Harold V, Hayes, Excelsior Electric Light Co.
H. W. Leonard, Leonard & Izard.

A. H. Drown, Leonard & Izard.

C. C. Haskins, City Inspector of Electric Lights.

W. B. Pearson, A. L. Ide & Son.

G. C. F. Hall.

Theo. P. Bailey, Thomson-Houston Electric Co.
Wra. J.IBuckley, Fort Wayne Jenney Electric Light Co.
W. A". Sheldon,

Frank Stewart, Western Electric Co.
H. P. Pratt, Pratt & Plumb Telephone Co.

John I. Martin. Thomson-Houston Electric Co.
C. K. Giles, Giles, Bro. & Co.
F. W. Llorne, Excelsior Electric Light Co.
'1\ S. Miller, Link-Belt Machinery Co.
W. A. Kreidler. Western Electrician.

J. L. Barclay, Holmes, Booth & Haydens.
P. G. Monroe, Western Electrician.
E. M. Hawley, Johnson, Holland & Co.

J. Wayland Clark, WES'rERN Electrician.
W. S. Andrews, Edison Co.
Will. Lenhart, U. S. Electric Lighting Co.
A. M. Searles, U. S. Electric Lighting Co.
C. B. Curtis, Solar Carbon ^ Manfg. Co.
F. A. Wunder, Wunder & Abbott,

Geo. G. Carter, Electrical Supply Co.
Fred DeLand, Electrical Supply Co.
F. S. Terry, Electrical Supply Co.
C. C. Warren, U. S. Electric Lighting Co.
M. J. Grogan.
W. A. Turner.
E. M. Izard, Leonard & Izard.

E. C. Loveland, Johnson, Holland & Co.
G. A. Harter, Electrical Construction Co.
Elmer A. Sperry, Sperry Electric Light Co.
Wm. Taylor, Electrical .Supply Co.
H. Jampolis.

E. B. Brown, Gutta-Percha & Rubber Manfg. Co.
Chas. B. Castle, Gutta-Percha & Rubber Manfg Co.
Wm. Hughes, Street Railway Gazette,

Jules A. Schultz. Germania Fire Insurance Co.

y. W. Brennan, Town of Lake Electric Light Co.

J. H. Raid, Mather Electric Co.

The Stated meeting of the club will be held
next Monday evening.

The Mcintosh Company's Loss by Fire.

January 7th, the Mcintosh Galvanic &
Faradic Battery company and the the Emmert
Proprietary company of Chicago were sufferers

from a disastrous fire. The companies occupied
the first, second, sixth and seventh floors of a sev-

en-story brick building at 300 and 302 Dearborn
street. Late in the afternoon a fire broke out on
the lift 1 floor and in a very short time the three
upper floors were a furnace of flame. The
flames were fought with that determination for

which Chicago firemen are noted, but it was
impossible to do much more than to save adjoin-
ing buildings and those across the street. A
little more than half an hour after the fire was
discovered the wall from the fourth story upward
toppled over into the street. The lower -floors

were not burned but were literally drowned in

water.

The total loss on building and contents will

reach nearly $175,000. The building was
erected in 1885 at a cost of $70,000, and was
insured for $40,000.
The Mcintosh and Emmert companies had a

good deal of machinery which was used in con-
nection with the business, all of which was placed
on the top floor.

Their loss will probably foot up $75,000 on
machinery and stock, the Mcintosh company
being the heaviest loser, the firm estimating the
value of its stock and machinery at $50,000.
This is fully insured. The Emmert company's
policies will also cover the losses.

The C. Biele Electric Apparatus company
was also a loser by the fire.

Philadelphia's Subways.

The Mcclianical A'ews, of January 1st, pub-
lishes a review made by Mr. Walker, chief of

the electrical bureau, on the progress that has
been made by Philadelphia in burying its wires.
" Beginning with the electric light, we have five

miles of cable laid on Broad street, running
from Fairmont avenue to Tioga street. A por-

tion of this, from Columbia avenue to a point

near Lehigh avenue, has been down two years,

and we have had but two lights go out on us

during that time. On Front street, from South
to Vine, there are two and one-half miles of

cable laid, the work having been done for the

Board of City Trusts by this department. The
Trust has control of the highways along the

Delaware river front within the limits of the old

city proper. AVe also put down three miles of

cable inside of the Girard college grounds for

electric lighting purposes. The city now has ten

and one-half miles of electric lighting cable

which hold but one wire. If tlje city should
decide to do her own electric lighting altogether,

we would first move to put them underground,
as the heavy electric wires are the most danger-

ous of any.
" Now we will come to the telegraph and tele-

phone underground wires. I will begin on
Broad street, north, where we have two cables,

each containing six wires, one 21,120 feet in

length, and the other 10,560 feet, which gives us

six miles of cable, or 380,160 feet of wire, or

seventy-two miles. On Fifth street we have two
cables of six wires each, which extend about

1,000 feet, which gives us 12,000 feet of wire.

A War of Talking Machines.

A New V'ork dispatch of the 5th inst.

reads: The appearance of two different types of

talking machines, the phonograph of Thomas A.

Edison, and the graphophone of Bell of Wash-
ington, both of which instruments are expected
on the market within the next ten days, will prob-

ably be the signal for one of the most bitter

patent fights upon record. The original patent

of Mr. Edison for his first phonograph has yet

five years to run. Under it he claims no talking

machine of the type of the phonograph can be
made without his permission. The graphophone
is said to be virtually a copy of the Edison
phonograph, with certain mechanical differences.

Clock work, or a treadle movement, is used in

place of an electric motor to turn the cylinder,

otherwise the principles of the two instruments

are identical. There is still another talking ma-
chine reported from Boston, said to be the in-

vention of a Massachusetts inventor, who vir-

tually goes over the same ground that Edison
has worked, and, according to printed reports,

intends to put his apparatus before the public

regardless of any previous patent or patents.

Edison professes the profoundest distrust of the

patent office as a protection to inventors, and
says that he will confine himself to the search for

trade secrets, whose profits he can reap until

some one else deserves them.

The recent storms along the Atlantic coast
seriously interrupted the transmission of cable-
grams and telegrams.

Then, at the City hall, we have five cables 3,000
feet in length, containing, in all, seventy wires,

which gives us 210,000 more feet of wire.

Again, we have one and three-quarter miles of

cable, or 9,280 feet, with three wires each on
hand ready to be laid, which gives us 27,840 ad-
ditional feet of wire.

" Now that much the city has done, and there

has been expended this year $18,000 in placing
the wires underground. If we add these together
we find that the city has, of her own, nineteen
miles of cable, and, with the single wire in the
electric lighting cables, a total of 686,440 feet of

wire, or 130 miles. The American Telephone
company—or the long-distance, as it is generally
termed—has about twenty-two miles of cable

laid in the city limits, between Vine and South
streets and the two rivers. Each cable will

average twenty wires, and that would give 3,323,-
200 feet of wire. So that, without taking into

consideration the few squares laid by various
companies, and ignoring the conduits being laid,

there are now forty-one miles of cable in opera-
tion, containing 4,009,640 feet or 760 miles of

wire. The city receives from the American
company the privilege of placing one cable or
three wires in each conduit free of all cost. In
their conduits we now have three wires on Wal-
nut street, running from river to river, or 12,500
feet, and three on Fifteenth street for a distance

of 2,600 feet, and there are three in a cable of

3,000 feet in length in use by the Water Depart-
ment. So that in all, irrespective of the electric

lighting cables, the city has in active telegraphic
and telephonic use 70,500 feet of cable, or about
thirteen miles."

Improved Steam Trap,

To many an electric light station a steam
trap is essential. That shown in the illus-

tration in connection is familiar to most of our
readers, but the addi-

tion of a very small

improvement, will

sometimes add much
to the efficiency of a de-
vice, and increase the

demand for the same.
The working of this

trap has given much
salisfaclion to a great

many who have had the

opportunity to test its

capacity, and the large

number in use attest its

value. The makers
have made improve-
ments in the valve

which is actuated by
the float, that render its

action positive, and is

furnished with springs

that insure a close

seal, under all the varying conditions to which
steam traps are subjected.

Our readers will readily see the working of

this trap by an examination of the illustration.

The sale of this steam trap in the west is in

the hands of H. A. Glasier, western manager of

the Jarvis Engineering Co. Chicago.

A Wave Motor.

After many accidents and trials, says The San
^"rancisco Call, the wave power motor so long

talked of has at last been finished and proved a

success. The construction of this machine or

apparatus, which was begun in July, 1886, was at

the time considered a hair-brained scheme, but

the projectors stuck to their plan and seem now
to be in a fair way of success. Great difticulty

was experienced at first in getting the materials

to withstand the force of rocks thrown against

them by the waves, and the pipes which conduct

the water up the bluft" were broken and carried

away no less than fourteen times. When the

schooner Parallel went ashore and her cargo of

dynamite exploded the motor was completely

wrecked. A mass of rock weighing six hundred
tons was thrown from the cliff and fell across the

chasm over which the motor was suspended,

blocking it up to such an extent that nearly three

months were consumed in blasting out the debris.

Soon after another mass of stone weighing 150

tons fell and had to be removed. The motor is

a very simple contrivance and still is capable of

exerting a great power.

Across a chasm in the rocks just north of Par-

allel point a bridge of heavy timber was built.

Suspended from this is a huge fan or paddle of
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oak timbers, with tlie spreading portion down-
ward. This is fastened to the bridge by
immense hinges which allow it, when in opera-

tion, to swing back and forward a distance of

Fig. I.

thirty-six feet as the waves strike it. The handle
or upper portion of the fan is connected with a

solid plunger pump twelve inches in diameter
and having a stroke of nine to twelve feet. This
pump in turn is connected with a suction pipe
running out into deep water. The fan is so

rigged that it can be drawn up out of reach of

the waves when not in use. When a wave comes
in the fan is thrown forward and forces the air

out of the pump barrel, in which the plunger
works. On the wave receding the fan is carried

seaward and the plunger drawn out, creating a

vacuum and causing a qaick rush of water into

the suction pipe. The force with which the

water is drawn up is sufficient to raise it to an
elevation of 350 feet above the tide level.

Should this motor prove as successful as the

projectors seem confident it will, several others
will be built in the same neighborhood and an
immense reservoir built on the hill to contain the
water.

This one motor, with its twelve-inch plunger,
is capable of raising 12,000 cubic feet of water

350 feet high in every twenty-four hours. The
uses to which the water will be put are various.

A thirty-six inch pipe will be conducted to the
city.

The first work performed will be begun in

about ten days, and an eight-inch pipe is now
being laid for the purpose.

The last-mentioned pipe is for Adolph Sutro
and is to be utilized in sluicing away a large

amount of drifting sand from the heights just

back of the aquarium. This work is rendered
necessary to prevent the sand from washing back
on the beach and retarding the work there.

The Heisler System at Vincennes, Ind.

The cuts in connection are in exemplification

of the long distance incandescent lighting sys-

tem at Vincennes, Ind., of the Heisler Electric

Light company of St. Louis. Fig. i shows a

new style of side wall bracket; Fig. 2, the street

fixture used and Fig. 3 a street scene.

H. W. Frund, superintendent of the company
at Vincennes, writes in reply to interrogations

regarding the system: " Our street circuits are a

little over thirteen miles, the longest being about
seven miles, and we operate, including commer-
cial circuit, eighteen miles. We use numbers 6

and 7 B. & S. gauge for out door wiring and
number 11 inside."

In the same letter Superintendent Frund takes

occasion to write in terms of the highest com-
mendation of the system: "In justice to the

Heisler system, we must say that it is excellent

for street and commercial lighting. We have
been in operation now one year and a half and

adopted and think after eighteen months trial

the same to be the best incandescent system out.

The problem for lighting our city could not have
been accomplished by any other method." _=T^^

Atmospheric Electricity.

Dr. W. W. Anderson in an article on "tornado
force " in Science Dec. 30th says: " Notwithstand-
ing the intense atmospheric disturbance, which,

judging from ordinary thunder-storms, is of just

such a character as to produce vast supplies of

electricity, the usual electrical manifestations,

lightning and thunder, are tame, and out of all

proportion to the intensity of the atmospheric
disturbance in the tornado as compared with an
ordinary thunder-storm. In the tornado there

are never, I think, any discharges from the

clouds to the earth; objects are never struck by
lightning; the thunder, when it occurs, is always

high up among the clouds, and rolls away across

the sky in long reverberating peals; showing that

Fig. 2.

the light has given satisfaction to every one.

The machines and the whole system are from a

mechanical and electrical standpoint, simply
perfection and have never been out of order for

Fig. 3.

The immense fan of the motor generates a
large amount of energy which is not used in
working the pump, and when everything is in
shape, electric dynamos will be erected to utilize

this energy for heating purposes and the like.

an instant on account of electrical machinery.
For months prior to putting in the plant here, a
select committee visited many electric light

plants, and examined into all existing methods
of lighting. The Heisler system was finally

the static electricity is confined to the upper
clouds, and the supply by no means superaljun-

dant. What, then, becomes of the electricity of

the lower clouds ? Does it remain dormant, or

does it in some way aid in the destruction ?
"

Progress of the Messenger Boy.

A man sends me a suggestion for the district

telegraph company, says a writer in the San Fran-
cisco Clironicle. He has evidently been send-

ing a note to a young lady and grown impatient

for the return of the boy. It is not a bad sug-

gestion. He wants the company to keep people
who send boys out advised of their progress.

For instance, they might have blanks ready to

fill up and send them to the expectant customer
say every fifteen minutes.

" By telegraphic advices from the corner of

Kearney and Market the boy is buying a story

paper and will at once proceed on his way with

your message."
Fifteen minutes later :

" Corner Dupont and
Geary. Your messenger has reached here safely

and is waiting for a car to pass."

Fifteen minutes later :
" Union square. Your

messenger has already reached the fifteenth

chapter of his story. He- has only twenty-two
more to finish."

" Your messenger has reached Mason and
Geary and will proceed as soon as he has
smoked his cigarette."

" Your messenger has reached his destination.

Will be back to-morrow."

A Bridgeport Conn., letter-carrier, whose
duties require him to distribute the mail over
his route after dark, has adopted the novel prac-
tice of wearing an electric scarf-pin. When
desirous of looking at the address of an envelope
in the dark, he holds it up before his face and
switches on the electricity concealed in his

pocket.
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Phelps' Water-Level Indicator and
Automatic Gauge Cleaner.

Of great importance to every electric light

plant is the steam boiler and its fixtures, and the

desirability of an unerring sight gauge is attested

by the many attempts to improve the old, time-

honored, water column in use everywhere. The
illustration which we give explains the merits of

Mr. Phelps' invention at a glance. He has

solved the easiest, simplest and most practical

way possible, by dropping a small float of ox-

idised silver into the ordinary water column, and

placing behind it a white enameled reflector, or

background, creating a contrast so forcible as

to attract the eye even when not seeking to dis-

cover the water level. Its simplicity is one of

its greatest merits. Nothing more is necessary

than to take out the glass, drop in the float, le-

place the glass, and fix the reflector behind it.

The whole contrivance can be applied in a few

minutes, and while the steam plant is in full use.

A prominent engineer of the United States Navy
when looking at it suddenly exclaimed

:

" Why, even a blind man can see that.

How is it that no one ever thought of that

before !

"

The inventor conducted his experiments
at the large factory of the well-known
Weber company, in New York. Mr.
AVhitehead, an engineer of the first class,

who has been Weber's chief for nearly a

quarter of a century, says that after using

the Phelps float for a season he noticed

that its action kept the interior of the glass

clean, and entirely did away with necessity

of removing the glass for cleaning, so that

while showing the water-level it cleans the

glass, and therefore saves considerable ex-

pense in broken gauges—and every engin-

eer knows that glasses are liable to break
after removal, cleaning and replacement.
This also gives the engineer more time to

attend to his boiler. Mr. Whitehead says

it is like an insurance policy which pays its

own premium, and afterwards returns div- mrf/?
idends in time saved to the engineer, and ^^^
in cash saved to his employer by that time ^z^5
so saved and by gauges which would other- ^:^
wise break after being cleaned by hand. =5^

With a view to adoption into the United ^^^€1-

States navy. Secretary Whitney ordered its '^^^^
consideration by the commandant of the ^^z-
U. S. navy yard at New York, and after '—Z-^
five months' investigation the board of ex- "-^"-

amining engineers reported in its favor,

recommending it for use in the service.

No higher authority could be had in the

nation. It bears also the commendation of
the police departments of New York and
Brooklyn, which have the supervision of the
inspection of steam boilers; and many ex-

pert engineers, who stand high in their

profession, predict for it a world-wide use,

as it supplies a long-felt want. Its sim-
plicity and low price will greatly aid its

general adoption.

It is being introduced by the Ashcroft
Manufacturing company, of in Liberty
street, 'New York, who are, in some instan-

ces, appointing exclusive agents for its

sale.

ure of 1857, or the success of August, 1858 ; but
it may be worth mentioning that before the cable
broke down, the national utility of such a means
of communication was illustrated in a striking

manner. Two regiments about to return from
Canada to England received a countermand
directing them to proceed to India to quell the

mutiny, but before they sailed news that the dan-
ger was passed reached England, and a second
countermand was dispatched per cable. The in-

terchange of messages ceased on the ist of Sep-
tember, 185S, and on the 20th of October, after

nearly half a million of money had been spent on
it, the cable lay " dead " across the the great sub-
marine plateau of the Atlantic. Over it slowly
accumulated the microscopic shells of the multi-

tudinous ,o-/iJi54'''''''''"*' in depths so profound, so

cold, so motionless, that the processes of decom-
position are arrested, and the sailor in his "heavy
shotted hammock shroud" stands erect at the

bottom, embalmed, and as perfect in form and
feature as on the day he was committed to the

The Atlantic Cables.
It is just thirty years since material shape was

given to Cyrus Field's brilliant dream of wedding
the old world with the new by means of electric-

ity. A strand of copper wire 2,500 miles long,
was coated twice with gutta percha—a substance
the properties of which had been discovered
some fourteen years previous by an English sur-
geon stationed at Singapore. As much iron as
would make a cube of twenty feet was drawn into
wire long enough to reach from the earth to the
moon and coil several times around each planet.
This wire was cut into 126 lengths of 2,500 miles,
and spun into eighteen strands of seven wires
each. AVhen the strand of copper wire had been
cased with 240 tons of tarred yarn it was overlaid
in spirals with these iron lengths, the whole was
passed through a bath of molten pitch, and the
first Atlantic cable was complete. It is unneces-
sary to detail the exciting story of the laying of
this " splendid combination of matter "—the fail-

deep'! Wonderful, too, when one reflects on it,

what a vast arc of the rounding blue of the planet

is subtended by that length of wire !

The great Atlantic enterprise so absorbs atten-

tion that the fact is apt to be overlooked that it

was not the first successful attempt to underspan
the sea. In August, 1850, the "samphire gather-

ers," had there been any, might have tele-

graphed from Shakespeare's Cliff to the fisher-

folk at Cape Grisnez ; but this, the first sub-

marine cable, lasted for only a single day. It

was fished up by a ship as late as 1875. In Sep-

tember another cable was laid, and the London
and Paris stock exchanges were able to com-
municate with each other during business hours.

In 1 85 2 Boulogne was connected with Folkes-

tone; in 1853 Donaghadee with Portpatrick and
Dover with Ostend;in 1854 Orfordness with The
Hague and Corsica with Spezzia; in 1855 the

Crimea with Varna—the first telegram announced
a brilliant attack on the Russian rifle pits before

Sebastopol, and in 1858 England was eyirapport

with Hanover through a cable 280 miles long.

The Atlantic cable was, however, the first step

—

and like most first steps its cost was deterrent—
in the tremendous advance of ocean telegraphy.

Another trial across the Atlantic was made in

1865, when the Great Eastern was engaged for

the work. After about two-thirds of the distance

had been run the cable broke, and operations

were postponed till the following year, when a

complete cable was successfully laid, and that of

1865 was picked up, spliced and finished. Since

that date the laying of ocean cables h.is ceased

to be a matter of public interest.

Twenty years ago there was only something
like 2,000 miles of submarine cables. In 1883
there were 23 companies, owning 185 cables of an

aggregate of 82,214 miles. At the present

moment, according to Sir William Thoinson,

there are 115,000 miles of cable—as much as

would wrap 4)3 times round the earth at the

equator—and the cost of laying them has

amounted to something like ;^38,ooo,ooo or

;£'3g,ooo,ooo, a sum equal to the entire revenue

of the United Kingdom. The mind makes little

account of millions, but it may help one to real-

ize the vastness of the sum if it is stated that at

the rate of a sovereign a second it would take a

year to accumulate ;^3r,ooo,ooo.

In a recent survey of "The Foreign news of

the Week," lack of space rendered it impossible

even to glance at this practical side of the sub-

ject—to attempt to consider the means by which

we obtain our intelligence from abroad, to sug-

gest the vast spaces traversed, the tremendous
bulk of material converted into land wire and
ocean cable, the number of persons employed in

the incessant traffic in various languages, and the

stupendous capital sunk as a foundation for these

gigantic enterprises. In endeavoring to deal

with some of these topics now, it must be prem-

ised that so brief a review as that which can

alone be taken here must necessarily be superfi-

cial, and that in many cases it is impossible to

bring the figures and statistics up to date. It

has, moreover, been found impracticable to treat

the traffic of the newspapers apart from the work
done for the general public. Nevertheless, from
the facts and statistics that are accessible sufficient

may be compiled to furnish a startling concep-

tion of the marvelous manner in which during the

past half century the uttermost ends of the earth

have been put in almost instantaneous inter-com-

munication. It was on the 25th of July, 1837,

—a half century ago,—that the first tele-

graph, between Euston and Camden Town, was
successfully laid and worked. In 1844 the

government of Sir R. Peel adopted the new in-

vention for state service. In 1845 the longest

line in England, that from London to South-

ampton, measured ninety miles. In 1846 the

first company, the Electric Telegraph company,
afterward the Electric and International, was
formed. In that year the longest line, that of

the Southeastern Railway company, was T32

miles. In 1 880-1 there were 26,500 miles of

telegraphs in the United Kingdom, 43,900 in

France, 44,600 in German)', 34,200 in Austria,

59,700 in Russia. In Europe the total was 284,-

100 miles; in America, 168,300 ; in Australia,

26,900; in Asia, 32,100; in Africa, 12,500. To-
gether with 105,300 miles of cable, the electric

systems of the world showed an aggregate of

of 629,200 miles. The total outlay on land and
sea lines up to December, 1S82, was about

;^88,ooo,ooo—about as much gold as could have

been drawn into a wire stretching from the earth

to the sun. It is noted that at that date Atlan-

tic cables were constructed and laid at an aver-

age cost of ;^55o per mile. Other cables, how-
ever, did not exceed ^^200. Subterranean cables

had been laid in Germany at ;^45o per mile, and
ordinary land lines had cost at the rate of ^80.
No ingenious trifler appears to have calculated

the weight of material with which we seem to

have burdened the globe, or the mass to which
it would bulk were it heaped together. It may,
however, be mentioned in passing that the 1853
cable between Dover and Ostend weighed seven

tons per mile; that between Folkestone and
Boulogne (1859) nine and a half tons, and that in

duplexing the two Bennett-Mackey cables, over

five acres of tinfoil and twenty-one acres of

paper were required in iiiaking the inductive re-

sistances and condensers.

Of the marvelous development of telegraphic
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apparatus and of the mystery of duplexing wires

and cables, it would be useless to attempt to

speak here; but it may be briefly stated that

whereas in 1837 five wires were required to

transmit one message, a single wire can now be

used to send simultaneously six messages in any

single direction, or one in one direction and five

in the opposite, or any other combination of six

messages. Equally extraordinary has been the

development of speed; in 1844 the rate of trans-

mission was from four to five words a minute; in

iS49a velocity of seventeen words a minute had
been obtained; and at the present moment the

rate exceeds 460 words per minute by Sir

Charles VVheatstone's automatic transmitter, an

expert operator being able to overtake only some
30 words by hand telegraphing. In 1847 the

queen's speech was telegraphed for the first time

—a feat worthy of record— at the rate of 430 let-

ters per hour. Perhaps the most remarkable

illustration of the improvements science has ef-

fected in this respect is recorded in The New
York Herald m Jan. 29, 1886:

"One of the leading firms of arbitrage brokers

in this city sent a message yesterday morning
from the stock exchange office of the Mackay-
Bennett Cable company to London. The busi-

ness referred to in the message was transacted

and the answer received in New York in the

space of six minutes—the quickest time on
record."

A glance at a good telegraph map shows Eng-
land as the center of a very spider-web of elec-

tricity. Persons of other nationalities will pro-

bably claim that the remark applies equally in

their own countries, and that Great Britain is not

the only retiarius in the arena of mercantile

competition. Taking London, however, as the

temporary "hub of the universe," and looking

abroad, it will be seen that no fewer than eight

cables—six from Ireland and two from England
—place us in communication with the western

world. Of these, the earliest were laid by the

- Anglo-.'Vmerican Telegraph company, from

Valentia, off the coast of Kerry, to Heart's Con-

tent, Newfoundland—one in 1873 and the other

in 1874. The length of the first is 1,881 and

that of the second 1,840 nautical miles. The
next cable was laid by the Direct United States

Cable company in 1874-5 from Ballinskelligsbay,

south of Valentia, to Torbay, Nova Scotia

—

length, 2,423 nautical miles. • A third cable was

laid in 1880 by the Anglo-American company.

It also landed at Valentia and Heart's Content,

and its length was 2,648 miles. In 1881 and 1882

the Western Union Cable company laid two
cables from Sennen Cove, near Penzance, to

Dover bay, near Canso, Nova Scotia. The
length of the first was 2,531, of the second 2,576

knots. The last two of the eight British cables

were laid by the Commercial Cable company
from Waterville, on Ballinskelligs bay, to Canso

—length, 2,353 knots each. Two other lines of

communication require to be classed with these

in dealing with North America—the Anglo-

American cable 2,648 knots, laid in 1869 from

Menou, near Brest, on the French coast, to St.

Pierre, and the French Telegraph company's

cable, 2,242, laid ten years later, between the

same terminal points.

The Elements of Electric Lighting.

By Philip Atkinson, Pli.D.

Number xxv.

The Electric Lamp.— The production of

light and heat by the electric current depends

primarily on the strength of the current and on

the resistance which it encounters ;
the develop-

ment of heat in a conductor, according to Joule,

being proportional to its resistance, to the square

of the strength of the current, and to the time the

current lasts. We have illustratiori,s of this in

the spark of the electric machine and in the

lightning's flash, both of which result from the

resistance of the air to the passage of electricity.

Heat is always a result of this resistance, even

in the best conductors, and precedes the produc-

tion of light ; but the resistance encountered in

such conductors as copper and iron is not suffi-

cient, except with currents of abnormal strength,

to raise the molecular intensity to the degree

requisite for the production of light." The case

is analagous to that of the production of heat by

friction, where heat development is in the inverse

ratio of heat conductivity ; friction between
wooden surfaces rapidly produces combustion,
the effect being, from want of conductivity, con-
centrated on the points in contact, while from
the conductivity of metals the heat developed by
the same amount of friction is distributed

through the mass, and the temperature developed
at the points of contact proportionally reduced,
the proportion depending on the conductivity of

the metals. Similarly what takes place on the

surface in mechanical friction may be assumed
to take place throughout the mass in the molec-
ular action which we term electricity. And if,

as we have assumed, electric conductivity de-

pends on molecular arrangement, the internal

friction between the molecules must be greater

in an abnormal arrangement, such as may be
assumed to exist in substances of low conduc-
tivity, than in the normal arrangement assumed
to exist in those of high conductivity. Hence
the choice of a substance having the proper pro-

portions of conductivity and resistance conbined
with other necessary qualities becomes an
important consideration in the construction of

the electric lamp.

The Arc Lamp. — There are two methods of

producing the light, one depending on the com-
Ijustion of the light-producing substance, and
the other on its incandescence ; and these meth-
ods have given rise to two systems known re-

spectively as the arc light and the incandescent

systems. The arc light is the oldest, and origi-

nated v.'ith Sir Humphrey Davy in 1800 ; and it is

Fig. 62.

remarkable that carbon, the substance in common
use in the modern electric lamp, was the sub-

stance which he adopted in those early experi-

ments ; and the construction of the modern
lamp has for its principal basis the same funda-

mental principles which he discovered and

adopted. Passing a current furnished by a bat-

tery of 3,000 voltaic cells through two rods of

common wood charcoal, placed end to end, he

obtained, on slightly separating them, a light of

intense brilliancy and heat, having the form of

an arch, or arc of a circle ; hence the term vol-

taic arc, designating both the origin and form of

the light, the latter term being still retained

while the former has fallen into disuse since the

battery, as a generator for lighting purposes has

been superseded by the dynamo.
The contact of the carbons is necessary for the

establishment of the current, and their subse-

quent separation for the production of the light,

'i'he ordinary current which maintains the light

is not strong enough to pass through an air space

of even t-jIj-o of an inch, but the extra current

produced by the separation of the carbon after

contact is far more powerful, resulting from the

difference of potential caused by the sudden ac-

cumulation of energy on the positive side of the

break, and the negative condition on the oppo-

site side ; a film of carbon is volatilized by this

powerful current, and the space between the car-

bons filled with carbon vapor, which is a partial

conductor of very high resistance. The com-

bustion of this vapor, and of the carbons them-
selves by the union of oxygen, heats the air and
reduces its resistance, so that the current is

maintained in this heated air and vapor at its

normal strength through a resistance varying
from a half ohm to 100 ohms, and across an air

space of ^'jj- inch to ^ inch. The light is of in-

tense brilliancy, varying from 1,000 to 2,000

candle power, being greatest on the surfaces of

the carbon points, especially on that of the posi-

tive carbon, while the heat, which is also of great

intensity, is greatest in the carbon vapor, and
capable of volatilizing the most refractoiy sub
stances, not excepting even the diamond.
The constant current is usually preferred for

the arc light, and the vertical position for the
carbons, the current passing from the upper to

the lower carbon as shown in Fig. 62. The
upper or positive carbon is consumed about twice
as rapidly as the lower or negative carbon, the

lower one becoming pointed while in the upper
a crater is formed as shown. The light being
the most intense on the upper carbon surface as

stated, emanates chiefly from this crater and is

radiated downwards; the amount thus radiated

being equal to about 65 per cent, of the entire

light produced. This is the principal reason
why the constant current is preferred for arc

lighting; illumination, except in special cases,

being wanted below rather than above or in a
horizontal direction, especially from arc lights,

which, from their intense brilliancy and the pow-
erful currents which they require, must be elevated

for safety.

With the alternating current both carbons are

consumed at the same rate, and both retain the

pointed form which permits a free radiation of

the light in nearly every direction. For light-

house illumination there is an advantage in this,

and by reflectors and lenses the light can be con-
centrated and intensified in a given direction.

While there would seem to be an economical ad-
vantage in the equal consumption of the carbons
by the alternating current, it has been ascertained

by experiment that the carbon wastage is much
less with the continuous current.

The globules shown in the cut on the surface

of the carbons result from silica which is found
in them as usually prepared, and which, becoming
fused, collects on the surface and drops on the

lower carbon with a hissing sound, producing a

momentary reduction of the light.

The flame assumes the form of an arc from the

fact that the electric potential of the space be-

tween the carbons is much higher than that of

its surroundings, including the air and external

objects; consequently the incandescent vapor is

repelled from this space by virtue of equality of

potential within the space, and attracted outward
by virtue of difference of potential between the
space and its surroundings; and the flame being
connected with the carbons above and below, the
central part alone yields to this outward pressure,

producing the arc.

Since the alignment of the carbons is not exact,

nor the surfaces in contact perfectly flat, the flow

of the current before separation 'is liable to be
through points at one side of the centre; and
after separation and the formation of the crater

the line of least resistance is evidently between
the point of the lower carbon and the lowest
point on the edge of the crater. The highest
potential is evidently through the center of the

flame where the principal part of the current is

flowing, and the outside potential being lower
than the potential at any point between the car-

bons the flame bends out to one side, instead of

equally on all sides, and forms an arc; whereas if

the current were perfectly central, and the out-

ward pressure perfectly equal on all sides, the

flame would be a spheroid.

As each lowest point on the edge of the crater

is consumed, and the distance and consequently
the resistance is increased, the flame shifts to the

next lowest point, and so travels round the edge
of the crater while pivoted on the point of the

lower carbon.

As an electric current can be attracted or re-

pelled by a magnet, this flame-bearing current

exhibits the same effects, and the arc can thus be
increased or diminished by the approach of a mag-
net; and also be attracted by the approach
of an unmagnetic body of different electric

potential.
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Expectant eyes have been turned toward
Washington for the supreme court decision in

the Bell telephone case, and yet another Monday
has rolled around and the decision has not been
handed down.

The description of the Denver electric light

station, given in our correspondence columns
this week, is exceedingly interesting and in-

structive. The modus operandi is so clearly

e.xplained that there will be no difficulty in

comprehending the measures taken to avoid ihe

possibility of a break down. Careful and able

expert work can be seen throughout in the con-

struction of the plant.

The articles on electric measurement by J.

Swinburne, which we have reproduced in this

and the last issue, will amply repay an attentive

perusal, and are the more interesting since they

are free from perplexing mathematical detail.

The instalment published in our last issue on
electric photometry is a valuable addition to the

information furnished on the same subject in our

issue of December 3rd, in an article written by
Professor Badt. It treats entirely of the

photometry of incandescent lighting and will be
found full of practical information, especially

valuable to all who have charge of incandescent
light installations. The relations of the several

lamps on the same circuit to each other, the

breaking of bright lamps on a circuit by at-

tempting to increase the illumination of dull

ones, the value of a constant e. m. f.'as com-
pared with a variable one, are among the points

which receive attention.

The instalment in this issue is on alternating

currents and the dynamos and transformers used
in connection, in regard to which the writer crit-

icizes the ordinary methods of measurement
somewhat severely, and points out the principles

. » on which such measurement should be based.

In England the attention of the shipping
interest is being directed to the importance of

having general telegraphic communication with

all light-houses, and telephonic communication
between the light-house and the shore. It seems
that Germany and Denmark have such a system
of communication in great perfection, while in

England it has been neglected, and life and
property have been sacrificed in consequence.
The steamer London was wrecked within half a

mile of the coast guard station, and within

twenty miles of Plymouth, and yet twelve hours
elapsed before assistance reached her. And
when the Schiller was wrecked on Bishop's rock,

scores of lives might have been saved had there

been proper means of communication with the

shore. This being true in regard to the com-
paratively limited British coast, it is important to

know how the matter stands with reference to

our own extended coast on the two oceans, the

great hues and the gulf. Our signal service has
done much in averting marine disasters, and our
life saving stations in mitigating their severity;

but it is of the highest importance that the

means of intercommunication between those two
branches of the public service and the light-

houses off our coast should be made as perfect as

possible, both by telegraph and telephone ; and
as the cost is comparatively light there can be
no reasonable excuse for neglect or delay.

In this issue will be found an interesting pape;

on " Electric energy from carbon without heat,'

read before the American Institute of Electrica

Engineers at New York, Jan. loth, by VVillard E.

Case, in which the writer refers to various ex-

periments which he has tried for the direct con-

version of carbon into electricity. By our pres-

ent principal method, we convert carbon into

heat, heat into steam, steam into mechanical
energy, and mechanical energy into electricity

by means of the dynamos. Here are four trans-

formations, each involving a large percentage of

waste of energy, and also the pecuniary loss in-

volved in machinery and attendance. By the

thermopile we convert the heat obtained from
carbon into electricity; thus eliminating the two
transformations required by the generation of

them and mechanical energy; and the same
result is accomplished by Edison's pyromagnetic
generator. But the object of Mr. Case's experi-

m;;nts is to evolve a process by which the result

can be attained by a single transformation, and
he says that "by pursuing this line of investiga-

tion we can be sure we are not ignorantly striv-

ing against any law of nature when attempting
to convert the whole potential energy of carbon
into electric energy." Experiment shows that

heat and electricity are closely allied, the con-
ductivity of the various kinds of matter being
nearly the same for both ; and both being in all

probability forms of molecular motion by which
energy acting through matter manifests itself, it

is reasonable to suppose that the matter by
which the one mode of motion is generated
could, by some of the various processes known
to science, be made to generate a kindred mode
of motion. This is the whole problem, and the

experiments seem to show that its solution may
eventually be accomplished, perhaps at no dis-

tant day.

The midwinter meeting of the National Elec-

tric Light association is officially announced to

be held at the Monongahela house, Pittsburg,

Pa., February 21st, 22nd and 23rd, the first ses-

sion commencing at 11 o'clock a. m., Tuesday,
the 2ist.

Members of the association desiring rooms are

requested to notify S. A. Duncan, chairman of

the executive committee, care of the Allegheny
County Electric Light company, Pittsburg, Pa.

Western members of the association will be
able to secure reduced rates for transportation

by addressing George S. Bowen, Elgin, 111. It

is important that notification of intention to at-

tend the convention should be made to Mr.
Bowen at the earliest possible moment.
The attendance at the convention should be

and undoubtedly will be large. The value of

interchange of thought and of the consideration
of practical matters connected with electric

lighting and kindred subjects is thoroughly ap-
preciated by those who have attended conven-
tions in the past and those who have been pres-

ent at former conventions will be sure to attend
the coming convention. There are others, and
they are not few, who are anxious to increase
their knowledge of matters pertaining to electric

lighting and they should seize this opportunity.
But we scarcely need urge the importance or the
the value of attendance either upon members
who have participated in the deliberations of the
association heretofore or those who have an in-

terest in electric lighting either as members of

companies or employes.
Pittsburg has been attracting much attention

of late by reason of electrical developments and
accomplishments by some of its well-known
companies, and aside from the beneficial results

of attendance upon the convention, there
will be the attraction of personal inspection of
the city's manufacturing shops and of its notable
electric light stations.

The Chicago Tiibnnc last week varied its at-

tacks on the telephone company by indulging in

the following bit of humor on the lighting of

the river : "The Chicago river is now lighted

by electric lights. The utility of this at the

present time, from a marine point of view, may
be called in question by the sordid man of busi-

ness, but of its picturesqueness there can be no
doubt. Those lights may not now illuminate a

stream whose bosom throbs with the mighty
commerce of a vast chain of lakes, its waves
kissing with ceaseless dalliance the protecting

piers that fondly encircle it, and its grateful per-

fume stealing through the busy highways and
gladdening the grateful senses of a grateful peo-
ple, but they light up a fleet of vessels motionless

in the river's icy embrace, yet full of promise for

the commerce of another golden summer, and
they shine with glittering effulgence on the social,

,

hilarious, and numerous rat that makes its abode i

in the wharves and moves with cheerful famil- "

iarity and insouciance from hole to hole."

This bit of fun will be read appreciatively es-

pecially by those who do not care how well the

river is lighted but who now pass over bridges

and approaches formerly dark and gloomy in the

incomparable light of the electric arc, and who
are looking forward to the time when the whole
system will be in operation. It will also be en-

joyed by those interested in a suggestion to the

city council last Monday night by Mayor Roche,
that "another electric light plant be established

in the southwestern portion of the city for the

lighting of the Chicago river." He thought the

dynamos could be located in the waterworks on
Ashland avenue and Fullerton avenue, and the

expense would be nominal. About one hun-
dred and twenty-five new lights were needed.

Two weeks ago we referred to the finding of

natural gas in Chicago, and now public interest

in this matter has received fresh stimulus from
another similar discovery made during the pres-

ent week. This time it has made its appearance
in the Leland hotel, corner of Michigan avenue
and Jackson street, coming from an artesian well

bored over a year ago. The well is no feet

deep, 100 feet through blue clay and ten feet

into Trenton limestone. The water rises to the

level of the lake, and there have been indications

of gas from the time it was first bored, but not

sufficient to attract special attention till within a

week, when, on bringing a light near the vent,

the gas took fire, and showed the same charac-

teristics in regard to color of flame and absence

of odor as the gas recently found at the brewery.

As it has to force its way up through about 80

feet of water, the flame is fitful, and has to be
relighted repeatedly, but experts say that when
the water is shut off, which is now being done,

the flow of gas will be astonishing. It is sup-

posed to issue from a fissure in the rock, and to

come from a depth of perhaps 1,000 feet, and
this receives confirmation from the fact that an-

other well, 50 feet distant, and 114 feet deep,

gives no indicationsof gas; presumably from not

having struck the fissure.

It is not generally known that the boring of a

well near Western avenue, where the limestone

crops out on the surface, has been in progress

for some time, and has reached a depth of 650
feet; and it is expected that the gas reservoir

will be tapped at a depth of about 1,000 feet.

The reason why gas has not been obtained al-

ready from some of the numerous artesian wells

in different parts of the city, some of which are

2,000 feet deep, is because it was not sought
;

and when indications appeared they were not

recognized, nor means taken to secure the flow,

it being necessary to exclude the water in order

to admit the gas.

As the cheapest way to obtain light from nat-

ural gas is by using it as fuel to produce steam
and generate electricity for the electric light, a

boom in electric interests in this city may reason-

ably be anticipated if the hopes awakened by this

new discovery are realized. If gas can be had in

Chicago for ten cents per 1,000 feet, as in Pitts-

burgh, or at four cents, as in some other localities,

electricity for power as well as light can be gener-

ated at a very low figure; and if the supply

should continue permanently, our manufactur-

ing interests of every kind will experience an
unprecedented development.
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Llec'uic Energy from Carbon without
Heat.'

By Willard E. Case.

The following experiments, undertaken by the

author, may be of interest as indicating the way
in which the cheap generation of electrical

energy may possibly be brought about.

In the first experiment, an element was formed
through which heat energy was converted into

electrical energy, in which the correlation of

forces is beautifully illustrated.

It is a sort of voltaic battery, in which plates

of tin and platinum forming the electrodes are

immersed in a solution of chromic chloride,

which has no action on the plates at ordinary
temperature, so no current is generated. The
cell is hermetically sealed, and when heated the

liquid becomes active, and part of one of its ele-

ments, chlorine, leaves the chromic chloride,

goes over and temporarily combines with the

tin, forming a proto-chloride of tin. The chem-
ical action generates an electric current, but
soon the tin is all converted into chloride, and
the current ceases. When the cell is cooled, this

temporary combination of the chlorine and tin is

broken up, and the chlorine returns to the chro-

mium proto-chloride. The tin being set at lib-

erty, falls as a metallic precipitate to the bottom
of the cell in the form of beautiful crystals,

ready to renew the combination when the cell is

again heated. None of the materials of the ele-

ment are destroyed; they last an indefinite time.

The chlorine changes from chromic chloride to

tin and back, as often as the cell is heated and
cooled.'^

It is well known that the voltaic battery con-
verts the potential energy of a metal directly

into electricity, without heat. This cell, similar

to the voltaic battery, converts heat into elec-

tricity. The voltaic battery acts at ordinary
temperatures, giving up all the energy stored in

the metal, and there is the end of it; while this

cell acts only when heat is applied to it, con-
verting part of this heat into electricity. After
the tin has all been converted into chloride the

cell becomes inert, no matter how much more
heat is applied. The cell must then be cooled
to get the tin back into the metallic state, so
here it is necessary to have a difference of tem-
peratures, the tin and liquid being simply a

medium by which heat is transformed into

electric energy.

It will probably be found that the solution of

the tin absorbs heat, and so tends to cool the

liquid, and the precipitation develops heat, and
so tends to warm the liquid, and that the part

where the solution occurs must be kept warmer
than that where the tin precipitates. An investi-

gation would probably show that when electric

currents are generated, the heat absorbed by the

solution of t e tin is in excess of that generated
by the precipitation by the equivalent of the elec-

trical energy developed, and that the possible ex-

cess is governed by the second law of thermo
dynamics. If the cell works between 80° and
i8o°,F., the e. m. f. at the higher temperature is

about .26 volt, the efficiency is less than 16 per

T —t
cent., as the possible efficiency^—^q— reck-

638° -538°

per cent. In fact, this cell is a heat engine, analo-

gous to the thermopile, which is said to convert
only 2 per cent of the energy of the coal into

electric energy. In practice, probably nothing
like i5 per cent, could be utilized.

It is an inexorable law of nature, that under
the conditions in which we live, a great waste
must accompany the transformation of heat into

any other form of energy. In the condensing
steam engine it requires to condense the steam
four or five pounis of water to every pound of

steam. Three-fourths the heat used goes to

warm that water, and is wasted. In hot air en-

gines or gas engines a cold water jacket must be
used, and to it goes the larger share of the heat
employed. In the thermopile one set of junc-
tions must be kept cool by circulation of air or

water. In Edison's pyromagneiic generator the
iron tubes must be cooled by a blast of cold air.

1 Read before the American Institute of Electrical Engineers, Jan.
10, 18.S8.

2 THl8 cell has been acacrlbed In Froc. Soy. Soa., No. 244, 1886.

oned from absolute zero, or-

By the second law of thermo-dynamics the
minimum amount of heat that goes to this cool-

/
ing agent, is the fraction—^7 of the total amoun

employed, where / is the temperature of the cool-

er reckoned from the absolute zero and T the
higher temperature of the working substance

;

/ can not be less than about 500°, so the numera-
tor of the fraction is always large, and the heat
wasted is the larger portion. Understand that this

is the law of nature : it is inevitable under the
conditions in which we live. No cunningly de-
vised furnace, or feed-water heater, or cut-off,

or triple extension apparatus, or pyro-genera-
tor can save this heat. The most that

any of these devices can do is to save
what would otherwise be wasted over

t
and above the proportion-y^ But are we to go on

wasting all this energy of fuel ? Can not some
means be employed to utilize it ? We know that

the voltaic battery is not a case of the transforma-
tion of heat into electrical' energy ; it produces
electrical energy directly. The second law of
thermo-dynamics does not apply, as no heat ap-

pears. If we could convert the chemical energy
of coal and oxygen into electrical energy, direct-

ly and cheaply, we would do away with all our
steam motors at once. There is no known reas-

on why a cheap substance may not be found
which will act on coal, and develop electric cur-

rents in place of heat. This electric energy
would be the equivalent of the heat energy, that

would be developed by the combustion of the

same coal in the ordinary way, and could be
transformed into mechanical power, heat, light,

etc., with small loss.

So far little progress has been made in this

direction. Some time ago, Jablochkoff produced
a battery in which plates of carbon and iron were
immersed in fused nitre. The carbon being oxi-

dized, furnished strong currents. The objection

to this element is the generation of heat through
local action. To it the second law does not ap-

ply. Another battery of more interest than the

first is an illustration of an element which is not

affected by the second law, as heat is not essen-

tial to its operation, as the energy due to the

complete oxidation of carbon is converted into

electric energy directly.

In a glass cell containing sulphuric acid, C. P.

Sp. Gr. 1. 81, temperature 75 Fah., two electrodes

were immersed, one of platinum, the other of

lump graphite; only a slight e. m. f. was indicat-

ed, .007 volt, due to the combination, the graph-

ite acting as a positive element; on the addition

of a small quantity of chlorate of potassium to the

acid, the e. m. f. immediately rose to 08 volt,

the graphite being disintegrated after a time.

The cell polarized rapidly, which was partially

prevented by mechanical means. The reaction

of chlorate of potassium with sulphuric acid may
be represented by the following equation: 3
KCI03 (chlorate of potassium) -f- 2 HoSO^ (sul-

phuric acid) = 2 ClOo (peroxide of chlorine) +
KClo^ (perchlorate potassium) -|- 2 KHSO^
(acid sulphate of potassium) + H^O (water).

A method of exclusion was adopted to ascer-

tain the oxidant of this electrolyte, chlorine per-

oxide (CI02) appeared to be the only active

agent. It is decomposed by the carbon, chlorine

being evolved with some oxygen. It was assum-

ed that in this cell graphic acid (C,, H^Oj) was
formed as the result of the chemical actions.

There is probably much waste of energy through
local action, as the chemical reactions go on
when the circuit is open, but to a less extent. In

another experiment an electrolyte was formed of

sulphuric acid and chlorine peroxide, the gas
being formed in a retort by the action of sul-

phuric acid on chlorate of potassium, and con-

ducted over into the acid in which it was dis-

solved.^ This cell, with a positive element of

graphite, opposed to platinum, gave an e. m. f.

of .7 volt.

A similar combination was used with a solu-

tion of chlorine peroxide in water as the electro-

lyte. The e. m. f. assigned to these cells is only

approximate, as it was found dependent on the

quantity of chlorine peroxide in solution, which
was constantly changing. The resistance also

3 Great care must be taken in the preparation of this gas, as it ex-

plodes at a temperature of about 140 F. It can be preserved in the
dark, -vnd Is decomposed by eunllght into Its component parts.

t9

varied with the different degrees of concentra-
tion of the exciting fluid.

Different forms of amorphous carbon were
substituted in place of graphite in the first form
of cell. Gas carbon gave an e. m. f. of .007 volt
when opposed to platinum in sulphuric acid; on
the addition of chlorate of potassium the e. m, f.

rose to .5 volt.

Carbon, produced by the action of sulphuric
acid on cane sugar, in this experiment gave an
e. m. f. .3 volt.

The carbon of animal charcoal, wood charcoal,
coke and anthracite, gave an e. m. f. variable
with each form, ranging from .3 volt to 1.25 volt.

The measurements of e. m. f. of the various com-
binations were made with the electrode immersed
in separate parts of the same solution, that the
concentration of the liquid and quantity of gas
in solution might be as nearly equal in each cell

as possible. It was found when the carbon in

comminuted form was contained in a porous cup,
that the combination gave an e. m, f. of 1.24
volt, apparently due to the presence of the oxy-
gen of the air.

It is impossible at the present stage of the in-

vestigation to assign any definite value of the e.

ra. f. to these forms of amorphous carbon. In
some cases they appear to have an e. m. f. higher
than that of graphite.

The energy of the combination of carbon and
oxygen when completely oxidized to (COj) car-

bonic acid gas is stated to be 9,624. foot-pounds
per grain equivalent, which is 2.0594 equivolts.*

In these carbon elements the e. m. f. is not so

high, as there must be deducted the counter e. m.
f. or polarization, and the energy due to the force
of setting chlorine free.

A resort to chemical analyses, of the product
formed by the reaction in the cell, indicates the
following conclusions :

First.—Carbons produced by the action of sul-

phuric acij on cane sugar proved to be partially

oxidized, or impure carbon.

Analyses gave the following numbers :

C 62.20 per cent
H ._ 1. 61 per cent.

0_ _. 36.19 per cent.

Analyses prove that (HgSO^+KClOj) sulphu-
ric acid -)- chlorate of potassium oxidizes car-

bonaceous bodies, like the above product of

(HoSO^I sulphuric acid on cane sugar, to CO,:
and further, that such bodies first are changed t"o

compounds soluble in the acid (caramel like

substances), which are rapidly oxidized to CO^-
Second.—Battery carbon of the composition

C _ 96.20 per cent.

HjO _ .70 per cent.

Iron, SOg _ 2.30 per cent.

The fact was shown that this form of carbon
can be oxidized to CO3

Third.—Wood charcoal, of the following com-
position after ignition:

C — 94. per cent.

HoO ._ 5.5 per cent.

Siliceous res .5 per cent.

. This, after repeated reignition, was oxidized
by the electrolyte to CO,, no intermediate com-
pounds being formed, and further, in case of

pure amorphous carbon the oxidation is com-
plete; that is, that all the carbon is oxidized to

C0„.
These analyses were made with the solution at

a temperature 122 F. to hasten the action, the
carbon being in contact with the platinum. In
these elements the oxidizing matei'ial is too ex-
pensive for practical use.

Undoubtedly the direction of experiments in

the future will be to find some substance which
will absorb oxygen from the air and give it up
to the carbon; in fact, acting as a earner of oxy-
gen, so oxidizing it without heat; and this is not
improbable, as we aheady know of substances
which do this, though giving a low e. m. f., as,

for instance, the ferric salts are reduced to fer-

rous by agitating their solutions with cai'bon, be-
ing regenerated by absorbing oxygen from the
air.

By pursuing this line of investigation, we can
be sure we are not ignorantly striving against any
law of nature when attempting to convert the
whole potential energy of carbon into electrical

energy.

4 See Sprague's^iectrtcity, p. 519.
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Practical Electrical Measurement.'
By J. KwiNnuRNE.

On coming to tlie question of measurement of

alternating currents, one feels inclined to copy
Charles Lamb, and begin this chapter by saying
" You cannot measure alternating currents."

Before going farther, a digression may be made
upon the way alternating currents are generally

discussed. It is usual to assume that the curve

of electromotive force of an alternating current

machine, is a curve of sines, or simple harmonic
curve. This is quite unwarrantable. The curve

of electromotive force of an alternating current

machine may be almost any periodic curve which,

when plotted out in the usual way, with the time

along the axis of x and the electromotive force

along_)', will have no part of it at right angles to

.V. In 18S1, Professor Joubert made some
elaborate tests of a Siemens alternating current

machine, and found the curve to be approximate-

ly a curve of sines. On the strength of this, it

has been loosely assumed that all alternating-

current machines give curves of sines. To those

who prefer simplicity of mathematical treatment

to truth, such a temptation is very strong. In

dealing with coils or circuits which have coeffi-

cients of induction which are constants, as, for

instance, a Siemens voltmeter, the back electro-

motive force at any instant varies as the rate of

increase of the current. Now the rate of in-

crease of the sine of an angle compared with

the angle, is equal to the cosine of the angle, and

the rate of decrease of the cosine of an angle, as

the angle increases, is equal to the sine of the

angle. In addition to this, it must be remem-
bered that the sine of an angle is numerically

equal to the cosine of that angle, plus a right angle.

It is thus easily seen, that those who prefer to

make the data fit their mathematics, are sorely

tempted to treat an alternating current as a curve

of sines, and to deal with coefficients of self and
mutual induction, where such things cannot well

be said to exist. This tendency to assume simple

laws so that they admit of mathematical treat-

ment does double harm, because the assumed
laws are more or less wrong, and because elec-

tricians have a curious respect for mathematics,

so that writers who introduce formidable looking

expressions are always supposed to be authorities,

and empirical laws are accepted and the real laws

are not investigated. As an example, one may men-
tion the laws of friction aid speed, a question of

great importance in shafting ; and the laws of

the relation of horse- power to speed in steamers.

Coming nearer home, we have various assumed
laws as to the relation of the light to the power
of incandescent lamps, and of the life and the

eiificiency. Perhaps the best instance is in dyna-

mo construction. Probably nothing has done so

much to disseminate ignorance about dynamo
machines as the various empirical formulae which
have mostly come to us through German peri-

odicals.

On objecting to the curve of sines assumption,

the writer has been told that even if the dynamo
did not give a curve of sines of its own accord,

there were properties in a system of converters

which compelled it to do so, something in the na-

ture of harmonic fly-wheels. The writer has

never come across these. He has also had it

pointed out that any periodic function can be

represented by a series of simple harmonic func-

tions by Fourier's theorem. That sounds im-

pressive and convincing, but it does not amount
to anything. Unless the curve is known the co-

efficients of the separate terras cannot be found,

and if they could, the terms could not be dealt

with separately when dealing with circuits with

iron cores.

As already mentioned, different types of ma-
chine give different no load curves. A Westing-

house machine gives a saw tooth curve with the

points somewhat rounded over. A machine
patented by the writer last year gives a saw tooth

with the points still sharper. In machines with a

large air space, the rounding over is generally

greater, so that the curve somewhat resembles

the curve of sines.

In dealing with the full load curves, it has

sometimes been assumed that the armature elec-

tromotive force remains the same, and that the

terminal electi-omotive force can be obtained

when the armature resistance and coefficient of

1 LoQdoa ElecCricul Review, December 16tli.

self-induction are known. With regard to direct

current machines, the expression "self-induction

of the armature " has already been objected to as

meaningless ; in alternating current machines
the term might be used, but as a rule there is no
constant coefficient of self-induction. The as-

sumption that an alternating current armature
has a constant Coefficient of self-induction is, of

course, convenient for use with the assumed
curve of sines. Professor Joubert treated the

armature of the machine he tested as having a
coefficient of self induction. It may have been
that he could not resist the temptation, or it may
be that in a Siemens machine of the old type the

wires of the armature coils are, comparatively

speaking, so far from the iron of the field-mag-

nets that the armature actually behaves as if it

were in air, and had a coefficient of self-induc-

tion. In discussing alternating currents, however,
we must not consider old types of machines.

Good as was the Siemens as originally brought
out, modern knowledge does not design machines
like it. Most machines have iron armature cores

now. In some, such as the Westinghouse or

Ferranti, there is ahvays an air space, in others

the armature cores almost touch the poles in

passing.

A glance at what goes on will show how com-
plicated the action of an alternating current

machine is. At one position the armature cur-

sent tends to increase the total induction through
the field-magnets, at another to lessen it. In the

intermediate position it is in many cases possible

to describe a circuit round the active part of the

wire, a small part of this being across two small

air spaces, and the rest being in unsaturated soft

iron. This opposes any change of the current.

In addition to these, any alteration to the mag-
netization of the field is again opposed by P'ou-

cault currents. It is incorrect to call all this

self-induction, and treat it as if it had a constant

coefficient. The curve of the machine also de-

pends on what is going on in the external circuit.

If the dynamo is feeding 100 transformers, each
at half load with the iron not saturated, the curve
will not be the same as when it feeds 50 fully

loaded transformers, with cores highly saturated

at each extreme.

It is questionable whether such terms as self-

induction and mutual induction are properly used
when there are iron cores, and therefore no con-

stant co-efficients. Unless the induction is split

up into magnetizing force and magnetization one
can not well think of self and mutual induction,

and it is simpler to neglect the magnetizing force

and consider the magnetization increased to

make up for it. Instead of varying coefficients

of self and mutual induction, it is much easier

to think of varying electromotive forces produ-
ced in the circuits. The back electromotive

force at any instant can then be called the in-

stantaneous back electromotive force. To talk

of the self and mutual induction of the coils of a
transformer when there is a closed iron core is

very roundabout. Self-induction and mutual
induction are also apt to be confused with mag-
netic induction, especially as they are so often

discussed together. The first thing to consider

is what we want to measure. People talk loosely

of an alternating electromotive force or current

of so many volts or amperes, and sometimes
mean one thing, and sometimes another, and
sometimes nothing. Let us suppose the nature

of alternating currents not understood, and im-

agine an electrician investigating their properties

with a view to a system which would admit of

his obtaining the information necessary for work-
ing an installation by suitable measuring instru-

ments. This method of dealing with the subject

was, by-the-way, alluded to by Professor Ayrton
in a discussion at the Physical society. The
first thing the electrician will want to measure is

the power. In an ordinary wattmeter the force

acting on the moving coil at any instant, or what
may be called the instantaneous force, varies as

the product of the instantaneous electromotive

force and the instantaneous current. So that if

the moving coil has too much inertia to vibrate

with the varying force, the mean force varies as

the mean product of the electromotive force and
current. A wattmeter, assuming there is no self

or mutual induction, therefore measures the

power. If the part of the circuit in which the

power is measured consists of a resistance which

gives no back electromotive force, the current
always varies with the electromotive force; but
if a back electromotive force existed the current
would not vary with the electromotive force, but
the wattmeter would at any instant measure the

product, and would therefore still read the real

power.

Having measured, the power, the electrician

would attempt to split it into two factors cor-

responding to electromotive force and current in

direct current work. He would first try to measure
the mean electromotive force and the mean cur-
rent, but not only would he find that no known in-

strument will measure it, but that the measure-
ments would be useless if taken. For instance, to

make the case simple, suppose an electromotive
force were alternately 2 volts and 4 volts for a

second each. The mean electroinotive force

would be 3 volts. If there were i ohm in cir-

cuit the current would be alternately 2 amperes
and 4 amperes for equal times. When there

were 2 amperes and 2 volts the power would be

4 watts, when there were 4 volts and 4 amperes
there would be 16 watts. The mean power
would therefore be (16 -f 4) -^ 2 = 10 watts, but
the mean electromotive force and current would
be 3 volts and 3 amperes, their product being

9. As the electrician wants factors of the mean
power, the mean electromotive force and current

are of no use whatever. If there were a varying
back electromotive force, the product of the

mean electromotive force and current would be
still wider of the mark. As the power varies as

the square of the electroinotive force and as the

square of the current when there is only resist-

ance in circuit, the electrician would turn towards
the dynamometer, wound as a voltmeter or am-
meter, in which the instantaneous force varies as

the square of the instantaneous electromotive

force or current, and the mean force varies as

the square of the mean electromotive force or

current. Such instruments, if graduated to read

the force, not the square root of it, would read
the power. Thus, if the h'gh resistance dynamom-
eter were in ishunt to the resistance it would
read the power, and the low-resistance dynam-
ometer in series with the resistance would also

read the power. In one case the reading, in

volts squared, would have to be divided by the

resistance, and in the other multiplied by it, to

give the power. Still the readings are not what
are wanted, as power varies as the square of

electromotive force or of current. If the instru-

ments are now graduated to read the square root

of the mean force the factors desired are ob-

tained. Thus, to find the power spent in over-

coming a resistance, the square root of the mean
square of the electromotive force is multiplied

by the square root of the mean square of the

current, and the result is obtained in watts.

These factors may be called the virtual electro-

motive force and virtual current, as the other

expression is cumbrous. The name is fitting,

because the virtual electromotive force and cur-

rent are not the real mean electromotive force

and current, but they are such that when working

on resistance the power,W = 5- = C- R, E and C

being the virtual electromotive force and virtual

current. Thus, in the case taken above of 2 and
4 volts on I ohm, the voltmeter measures the

mean of the two forces, 4 and 16 corresponding

to the squares of the instantaneous electro-

motive forces. This mean is 10, and the dial

is graduated to read the root of it. The am-
meter similarly reads the root of 10, so that the

product is 10, the real power in watts. The
power could also have been determined by either

instrument alone as the resistance was known.

If, however, there is a varying electromotive

force in the circuit as well as a resistance, the

product of the virtual electromotive force and
virtual current no longer gives the power. For
instance, there might be 4 virtual volts when, on
account of the back electroinotive force, there

was no current; and there might be 4 virtual

amperes later on with no virtual volts, caused

by a forward electromotive force. The real

power wculd then be zero, but the product of

the virtual electromotive force and current

would be 8. It is almost needless to remark
that with a constant current the virtual and real

current or electromotive force are the same.

The electrician has now got something to go
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upon. In an installation he wants first to Icnow

tlie power given out by liis maciiine. He can

get that with a wattmeter. Next he wants to

know how that is made up, because a given

power might be overrunning a few lamps or

running a number dull and heating the leads.

As already explained, the product of the virtual

electromotive force and current does not always

give the real power in watts. If transformers

are used the error depends very much on their

construction. If the current varied with the

electromotive force, the curves of the current

and electromotive force would be similar, and
might be plotted out to coincide exactly. This

is what happens on resistance. The curves

might be exactly similar, but the rise and fall of

the current might take place after that of the

electromotive force. The curves though similar

would then differ in phase, and the product of

the virtual electromotive force and current would
not give the power. Further, the current curve

may be of different form, either retarded or not

retarded, when the product of the virtual elec-

tromotive force and current will again differ

from the real power.

The error due to, the difference of form and of

phase depends very much on the transformers

used and on the dynamo. Thus, in every paral-

lel distribution, closed iron circuit transformers

cause a very small error compared with open
transformers. For instance, imagine a closed

circuit transformer with iron so soft that its per-

meability is infinite, with no persistent magnet-
ism, with wire of no resistance, and with the

same number of turns in the primary and second-

ary. The transformer would then modify the

curves in no way, and it would make no differ-

ence if it were cut out and the machine coupled
direct to the external circuit. If the secondary
had more turns its electromotive force would be
increased and its current diminished in propor-

tion. Suppose now that the wire has resistance,

the effect is then just the same as if the dynamo
worked direct on the external circuit with this

resistance inserted. The electromotive force

and current curves are still similar and the same
in phase. Suppose now the iron is not infi-

nitely soft, the current curve will be modified in

an irregular way, and persistent magnetism and
Foucault currents in the core will also modify
both the electromotive force and current curves,

so that they are no longer similar nor of the same
phase. The difference between the product of

the virtual readings and the real power may not
be great, but its amount depends on the con-
struction of the transformers, and it is beyond
the scope of these articles to go into the question
of alternating currents generally.

Protection for Horses Against Fire.

It is to be hoped that before long some simple
and practical way will be arrived at of prevent-
ing, or at least lessening, the terrible loss of life

among the horses, which has hitherto attended
nearly every stable fire of importance. A device
intended, in case of fire, not only to release
simultaneously all the animals, but to turn them
out of the building, has recently been put on
trial in a New York stable, and seems simple
enough. In the principal alleyway leading into

the stable is placed a wheel about three feet in

diameter, which is connected by shafts with the
stalls. A heavy weight is suspended from the
circumference of the wheel. Delicate thermo-
stats placed about the ceiling of the stable are
arranged so that a very slight increase of tem-
perature will, by expansion, complete an electri-

cal circuit which will loosen the weight suspended
from the wheel, and thus set the machinery in

motion. A bell will ring, the bolts of the stall

will be drawn, the halters of the horses loosened,
and lastly, a double stream of water will

be thrown into the face of each horse from two
jets placed over the head of the stall. The ef-

fect of this shower bath will be to cause the
horse to back out of his stall. He will find him-
self free, the doors of the stall and the stable
open, and, in his fright at the fire and the unus-
ual commotion, will naturally secure his own
safety—at least that is the inventor's programme,
though whether it will be carried out in practice
remains to be seen. Besides, this doesn't dis-

pose of the question of how to save the poor

beasts stabled on the second floor, and until that

problem is solved we may look at any time for a
repetition of the shocking scenes which attended
the burning of the Belt Line stables in New
York and of those in South Brooklyn a few
weeks ago.

—

Fire and Water.

Electric Lighting of Railway Stations.'

Lighting by electricity has been greatly ex-

tended in the last few years wherever there are

large spaces which it is necessary to light well,

especially for night work requiring continuous
lighting for a long time. To-day nobody doubts
the great advantages which powerful electric

lights offer for the lighting of large open spaces,

and in general all areas where a very large quan-
tity of light is required. These advantages also

exist in a certain degree for the large gas lights

already mentioned, but the lighting power of

these last rarely reaches 300 candles, while elec-

tricity permits the convenient employment of

lamps of from 400 to 5,000 candles, and in light-

houses even up to 10,000 candles, which can be
placed at any height desired. It is also well

known that a large quantity of light is most
economically obtained from the more powerful

lamps. Incandescent lamps are only one-tenth

as economical as arc lamps of 1,000 candle-

power. The cost of the 'electric light has a

special importance, because it is often the in-

crease of expense which decides whether to

adopt or reject this kind of lighting, and when
once a system is established, there should be a

very serious reason for changing it. This cost

bears a direct ratio to the yearly number of hours

of lighting. According to the calculations of M.
Decker, of Nuremburg, the electric lights can

not be economically used except where at least

2,000 hours of lighting per year are required. If

2,000 hours or more per year are required, elec-

tricity can compete with gas, if the price of the

latter exceeds $1.13 per 1,000 cubic feet; gas is

the more economical when the price is below 68

cents per 1,000 cubic feet.

In Germany electricity is in use or hab been

tried in more than 40 stations, of which the most
important are Strasburg, which has 70 arc and
100 incandescent lamps; Carlsruhe, 24 arc and

250 incandescent lamps; Darmstadt, 17 arc and

170 incandescent lamps; Scheldt, 59 arc lamps;

Munich, 47 arc lamps; Hanover, 24 arc lamps.

In England the most important installations

of the electric lights which have been made for

this purpose are the Tilbury docks and the sta-

tions of St. Enoch, Glasgow, Paddington, etc.

In the Liverpool street station of the Great

Eastern railway electricity supplements the light-

ing by gas.

In Austro-Hungary data have been published

relating to two stations lighted by electricity,

viz: Budapesth and Feldkirch. It is believed

there are but three others, those of the State rail-

road, the Sudbahn and VVestbahn in Vienna.

The state railroads of Belgium have 17 install-

ations, comprising 163 arc and 322 incandescent

lamps. The Grand Central of Belgium has

lighted the station of Lodelinsart with electric

arc lamps since 1882.

In France its use is more rare. The principal

ones mentioned are the freight station of La Vil-

lette and the passenger station of the Eastern at

Paris; that of La Chapelle Triage by the North-

ern; a part of the stations at Paris and Marseilles,

and the stations at Bellegarde and Laroches-

Foron by the Paris, Lyons & Mediterranean.

In Italy electric lighting is employed in two
stations at Milan, one each at Turin, Sampier-

darena, Genes-Place-Principe, Pisa and Rome.
In general, arc lamps are used for the lighting

of large areas, both open and covered. Appar-
ratus using continuous currents is preferred, be-

cause even without reflectors these lamps throw
the larger part of their rays downwards. Where
alternating currents are used it is because these

installations are already in operation and the ex-

pense of changing would be considerable. Many
different kinds of arc lamps are in use for rail-

road purposes, among which may be mentioned
those of Siemens, Piette and Kusik, in Germany,
Austria and Italy, Gramme and Cance in France,

Crompton and Brush in England, Jasper, De-
Puydt and Dulait in Belgium.

1. Abstract of a report to tlie llltet'aivtlon.^1 H.Ulrji\.i (;:jasre.w pre
aented at the Miltra sesBloa, 1887.

Incandescent lamps are usually Swan or Edi-
son. The height and distance apart of the

lamps at the different stations reported varies

greatly. For example, at Liverpool street station

Brush lamps of 2,000 candle power are placed

13 feet high and 115 feet apart; at the Sampier-
darena, where the tracks used in making up
trains are lighted, Siemens lamp of 9,400 candles

are 13 feet high and 100 to 130 feet apart, and
at Strasbourg the Siemens lamps are placed 65
feet high, and at Schaerbeek 128 feet high.

It is very difficult to procure data of the cost

of installation or maintenance of electric light-

ing. Some of those reported in detail are given
below: "Fifteen Brush and 15 Cance lamps, fed

by a Brush machine in the station of La Villette,

cost $32,000, but this includes a second Brush
machine in reserve. At the Lodelinsart station

electricity was substituted for gas, as already
mentioned, in 1882. The station is lighted by
5 Gramme lamps of 3,100 candles each, and four

Siemens lamps of 440 candles, besides 16 incan-

descent lamps of 235 candles each, the power
being obtained from the engine running the lo-

comotive repair shops. The installation cost

$8,922. Operating the lights for 3,650 hours per
year cost $209.60 per lamp per year. Gas in

1882, before the adoption of electric lighting, cost

$3,283. In 1886, the cost of lighting was $2,708,
of which $140 was for gas. The lighting of the
station was not only greatly improved, but the
cost was materially lessened.

The Liverpool street station of the Great
Eastern is lighted partly by gas and partly by
electricity. Of 33 electric lamps, 27 are Brush
lamps, placed no feet apart. There are also 183
gas jets of 16 candle power each. The cost per

lamp was for electricity 6.4 cents, and for the gas

.5 cent, supposing all the burners used. The
cost of the electric lighting should be somewhat
reduced, because the machines are used during
the day for incandescent lighting in the offices.

At Strasbourg station it is calculated that each'

arc lamp replaces 25 gas lamps, each burning 5.3

cubic feet per hour, and each incandescent lamp
replaces one gas lamp. The total cost of each

arc lamp is 5.75 cents per lamp hour, and each
incandescent lamp .46 cent per lamp hour. Gas
would cost .72 cent per lamp hour. There is,

therefore, a very considerable economy in light-

ing by electricity at this station.

At Feldkirch the dynamos are operated by
steam engines of 35 horse power. Installation

cost as follows: Buildings, $10,600; boiler and
engines, $7,100; electric machinery, $9,150;
lamps, $1,150; total, $28,000. There are 24 arc

lamps and 130 incandescent lamps of 16 candle

power. The cost of operation for the arc lamps

was $927, of which 35.7 per cent, was for wages
and salaries, 31. i per cent, for fuel, 21.9 percent,

for miscellaneous expenses; repairs, etc., 11.3

per cent. The operation of the incandescent

lamps cost $1,381, of which 40.7 per cent, was
for wages and salaries, 13. i percent, for renewal

of the lamps, 29.50 per cent for fuel, 15. i for

miscellaneous expenses, and 1.6 per cent for re-

pairs. The division of expenses among the arc

and incandescent lamps was made in proportion

to the motive power necessary, and was respec-

tively 25.5 and 12.4 horse power, or about two to

one. If one arc lamp be taken equal to 15 in-

candescent lamps, the cost of operation per lamp
hour is .39 cent.

Geo. W. Blodgett, electrical engineer of the

Boston and Albany railroad, contributed a paper
bearing on this subject to the same congress and
showing what has been done by that road. An
abstract is appended:
At East Boston the following points are

lighted by electricity: First, the grain elevator,

which has six lamps in a single line opposite the

scales where the grain is weighed; secondly,

freight houses numbers 6, 12 and 13 on the east;

and freight house number 5, pier number i and
entrance on the west, where ocean steamers load

and discharge their merchandise or freight to the

cars; thirdly, a coal wharf near the elevator,

where the coal from the vessels is discharged in-

to the cars on the tracks 10 feet below; fourthly,

two engine buildings, one for the elevator en-

gine and the other for the electric light engine.

There are also several lamps in the yard near

the most important switches and crossings. All
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these lamps are Brush lamps of 2,000 nominal

candle power. In the buildings they are placed

14 feet high, which was the greatest height

which the construction of the buildings per-

mitted. Out of doors the height is 24 feet. Al-

though there are 48 lamps, only 36 can be oper-

ated at the same time, which is the full capacity

of the dynamos. Each lamp can be extinguished

by a switch when it is not needed. It is some-
times necessary to use a larger number of lights

than can be operated by the dynamos. A choice

is then made of those most indispensable, and

the lighting is completed by gas or oil lamps
furnished with reflectors.

Electric light is used only when the number of

lamps needed is nearly the capacity of one dy-

namo; that is to say, 18. When only two or

three are needed, the gas is used.

The cost of the electric apparatus at East

Boston, in place, was as follows : Buildings,

$3,116.12; 60 horse power engine, in place,

fi,737.io; shafting, pulleys, etc., in place,

$364.29 ; belting, $412.30 ; two Brush number 7

dynamos, $4,000 ; 44 lamps, with two sets of

of carbons, $3,520 ; two regulators for the dy-

namos, S250 ; wires, insulators, telegraph poles

and cross-arms, and labor in setting up the

machinery, lamps and wires, $1,322.75 ; total,

$14,722.56. The boilers used for the elevator

engines also supply steam for this, and the cost

of boiler, or boiler house is therefore omitted

from these items. The cost of operation during the

year ending September 30, 1886, was $2,277.34,
or $7.28 per day, or 20 cents per lamp per
day, assuming 36 are used. This includes fuel,

but not cost of boiler or boiler house. The lamps
are used irregularly. When a vessel is at the

wharf they are usually burned the whole night

until the loading has been completed, when they

are, perhaps, not used again until another vessel

arrives, if it be delayed, unless the elevator is to

run at night, or cars are to be unloaded. Two
men arc employed to run the engine and dyna-
mos during the night, and replace the carbons
in the lamps during the day. They work as many
hours as is necessary—sometimes 20 hours or

more in the day, when the lamps burn all night,

and sometimes only four or five hours. The
average is about 10 hours for the whole year.

When the electric lamps are not used, these men
are employed in repairs, and other work for which
there is not time when the lamps are used many
hours.

At Boston the passenger station, train house
and yard, are lighted by ;j;^ arc lamps and 12 in-

candescent lamps. There are two Brush dynamos
of 16 lamps each, and as they are run at a speed
of 825 in place of 750 turns per minute, 18 lamps
can be used instead of 16. They are placed at a

height of 12 ft , except 5, which are about 24ft.

high. Four men are employed ; two renew the

carbons and make repairs to the apparatus during
the day. Two others work at night ; one for the

boilers and engine, and another who operates the

dynamos and patrols the circuits to see that all

lamps burn properly. The lamps have double
carbons, and can burn all night. They are light-

ed as soon as it begins to be dark in the station,

and run until after the arrival or departure of the

last train. The station is liglrted in the morning
an hour before the departure of the first train.

In summer the morning lighting is not necessary.

The cost of the apparatus, not including the

engine or boilers, which are used by the re-

pair shops, was as follows: Two brush dynamos,
$4,000; 33 double arc lamps, $2,640; 2 single arc

lamps, $i2o; 2 automatic regulators for the dy-
namos, $250; wires, insulators, fixtures, etc., and
work of setting up the apparatus, not including
the main shafting, etc., $1,206.47; total, $8,216.-

47. The cost of operation for the year ending
September 30, 1S86, was $6,465.11, or $184.72
per lamp per year, or 50.6 cents per lamp per
day. The cost per lamp hour under these con-
ditions was about 6 cents. The cost of power
furnished by the motive power department is

$2.50 per day, besides the wages of the engineer.

Carbons cost about 80 cents per day; oil waste,

etc., about 3 cents per day. The cost of repairs

to 5 Brush machines during the 6}^ years of use
has not been, it is estimated, more than $150.
Neither a lamp or dynamo has yet been replaced
or sent to the factory for repairs. All such have
been made by the men in charge of the appar-

atus. These installations were the first by a

railroad company in New England, if not in

America, and are still the most extensive. At
Worcester the passenger station is well lighted

by 20 arc lamps, placed about 15 feet high in

waiting rooms, and 24 feet in the train-house.

The cost is about twice as much as formerly

paid for gas, which was never satisfactory, but

several times the amount of light is obtained.

The cost is 70 cents per lamp per night. It

costs about the same at Springfield. At Pitts-

field the electric light compauy light the passen-

ger station for the same price formerly paid for

gas, about $1,400 per year.

CORRESPONDENCE.
New York Notes.

New York, Jan. 7.—The first annual report of

the Board of Electrical Control, prepared by Com-
missioner Gibbens, was read and unanimously
adopted at a meeting of the board held yester-

day. The report reviews in detail the work that

has been done on the subways, showing remark-
able progress during the five months of last year
which the law creating the board left for that

work before the closing of the streets against

new excavations. There have been excavated
for the laying of subways 189,918 feet of trench.

For the telegraph and telephone service 903,180
feet of single ducts have been constructed, and
as the average capacity of each duct is estimated

at 80 wires, the total capacity reaches the enor-

mous figure of 13,700 miles. For arc light and
power service 254,250 feet of single ducts have
been laid, capable of accommodating nearly 500
miles of wire, and for incandescent lighting

186,745 feet of conduit have been built, having
a capacity for about 106 miles. This already

gives New York a much greater capacity of con-

duit than that provided in any other city in the

world. Nearly 2,000 miles of wire are now work-
ing successfully in these conduits, more than

1,000 miles of which belong to the Metropolitan

Telephone and Telegraph company; the prepa-

rations are underway for very largely increasing

the amount. The actual number of poles re-

moved from the streets as a result of the work of

the board is 217, and about 500 milesof elevated

wire has been taken down. All companies hav-

ing pole lines on streets where conduits have
been constructed have been notified to remove
their poles and wires within ninety days, and in

case of failure to comply with this order the law
provides for removal by the city authorities. A
system of inspection of the subways and the

wires within them is being devised. Mayor
Hewett interrupted the reading of the report at

the mention of the name of a district messenger
company to ask if there was any law or ordmance
to justify persons coming into a man's house or

stringing wires across his roof without his con-
sent. He said that recently a man called at his

house and displayed a badge and said he was
going upon the roof. The mayor evidently has

not had much experience with linemen, else he
would know that they do not depend upon laws

and ordinances but upon " cheek " when they

want to get upon a man's house.

A horse drawing a street car was killed last

week at the corner of Fourteenth street and
Fourth avenue by the current from an electric

light wire. A wire on a Brush circuit had fallen

into the street and the horse being driven against

it was instantly killed. An accident of the same
kind occurred last month at Stapleton, S. I.

This matter of killing horses and men on account
of poorly insulated w'res is a serious one, and it

is a pity that worthless insulation has heretofore

been the rule for pole lines. But that the light-

ing companies appreciate their position, and are

not waiting to be compelled to use good wires,

is shown by the adoption recently by large com-
panies of such high-grade wires as the Callender

and Okonite.

J. T. Moriarity, an electrician of Boston, has
engaged to fit up the sleighs of some wealthy
Newton gentlemen with electric lights. He pro-

poses to use storage battery cells to operate

lights of six candle-power each. The Newton
people take pleasure in anticipating the grand
spectacle of a procession of electrically illumina-

ted sleighs, with beautiful colored lights reflected

upon the white snow, and are already talking of

sleighing carnivals. But one objection might be
raised to a brilliantly lighted sleigh, and it is well

put in the following from an editorial article on
the subject :

" And, what is more and most of

all, the pleasant sleighing parties of two, he and
she, the engaged couple and the couple engaged
in the fascinating diversion of getting engaged,
must not be disturbed and illuminated against
their will by the rapid and unexpected striking of

these infernal electric flashes. In the name of all

the young men and young women who are brought
up and who make love in the honest country
fashion, in the name of the millions in whose ears

the sleigh bells have rung or yet shall ring a mar-
riage chime, we protest against hanging this glar-

ing and vulgar blazing breastpin upon the snowy
shirt front of the winter night. The innumer-
able kind eyes of the sky wink knowingly at the
innumerable pairs of lovers sleighing and loving.

What in blazes, if we may use a rude but lucent
expression, do //lej want with lights of six candle
power? We advise these wealthy Massachusetts
conspirators against a privacy and a privilege

dear to millions of their countrywomen and
countrymen, to hold back from their unwelcome
illumination. The electric light is sometimes a

convenience, but there are situations which it dis-

tinctly does not improve."
The report of the assembly telephone investi-

gating committee will be submitted about the
first of February. A number of the committee
states that they will report that in some places

the rates are excessive as compared with the in-

comes of the companies, and that the service in

New York is as good as could be expected under
the circumstances.

At New Brunswick, N. J., the gas company
and various electric lighting companies have been
trying for some time to secure a franchise forthe
lighting of the streets by arc lights. But the

board of alderman day before yesterday finally

refused to grant any franchise, and gas will be
used as heretofore.

The Long Island Electric company operating
the electric road between Brooklyn and Jamaica,
has elected Col. A. A. Degrauw president of the

board of trustees.

Bell stock jumped up 15 points on a sale last

Monday, and immediately a rumor was circulated

that the decision of the justices of the supreme
court would surely be in favor of Bell. But it

proved to be a baseless rumor. One broker states

that he has been doing his utmost for weeks,
personally and by agents, endeavoring to get an
inkling of how the judges stand, and that he has
not been able to learn a single thing, though
willing to pay handsomely for authentic infor-

mation. A.

Detroit's Budget.

Detroit, Jan. 7.— Five years ago, the Grand
Rapids common council granted an exclusive

franchise for fifteen years to the Grand Rapids
Electric Light & Power company. The plant of

company was not very extensive, and little or no
business was done. Some time ago the Edison
people organized a company, with $125,000 cap-
ital, and put in an extensive plant. When al-

most ready to light the city, the Light & Power
company petitioned the United States court for

an injunction restraining the Edison company
from stringing wires through the streets. Judge
Severens granted the injunction, but realizingthe

importance of the case, did so with the under-

standing that it should be heard by the three

circuit judges, sitting in Cincinnati. These
judges declared the ordinance granted the Light
& Power company void, as far as relates to an
exclusive franchise, and dissolved the injunction.

The Edison company will now push the work to

completion.

The Owosso Edison Electric Light & Motor
Power company, capital, $20,000, has been or-

ganized, and will begin work at once. C.

From Salt Lake City.

Salt Lake City, Utah, Jan. 6.—The United
Electric company of this city has just fitted the

Cullen house of six stories with the Western
Electric company's return call system of bells

and a Brush-Swan incandescent light plant.

This hotel is one of the most complete in the

west.
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The Butte City, Montana, electric liglit plant

has been leased to John Tupper, formerly of this

city but more recently electrician of the Helena
electric light plant.

E. P. Roberts, manager and electrician of the

Cheyenne Brush-Swan electric light plant, has

arranged to put in an arc plant of the Western
Electric company's system in Ft. Collins, Colo.

The Rocky Mountain Bell Telephone company
is largely increasing its lines in Montana and es-

pecially in Helena where there are 225 subscrib-

ers to the exchange. The company is now fig-

uring on connecting Great Falls and Ft. Benton
with Helena—a distance of one hundred and
forty miles.

The telephone line in Wahsatch mountains be-

tween Parle City and Alta, Utah, completed last

fall, is now buried at one place thirty miles from
Salt Lake City under about twelve feet of snow,
piled on it by three separate snow slides.

At the present time the Rocky Mountain Bell

Telephone company have in operation about
eight hundred miles of extra territorial lines.

The total number of subscribers to their various
exchanges in Idaho, Montana, Wyoming and
Utah is about 1,500 and business is rapidly in-

creasing all through their territory. C.

The Denver Electric Light Station.

Denver, Colo., Jan. 6.—The electric light

station at Denver, supplies current on three dif-

ferent systems: The Brush arc, Edison muni-
cipal, and VVestinghouse alternating.

fhe latter is a recent installation, and to meet
present requirements there are two number i,

and three number 2 Westinghouse alternating

dynamos, each driven by a separate engine.

There are also two constant current dynamos,
each driven by a separate small engine. One of

these is used to excite the fields of the alternate

current dynamos, the other being kept as a relay.

The number i alternating current dynamos gen-
erate an e. m. f. of 1,000 volts, and have a capa-
city for 650 16 candle power lamps each. The
number 2 alternating current dynamos generate
the same e. m. f., and have double the capacity.

The switch-board is arranged with two systems
of 'bus conductors, each system being divided
into six sections, which may all be connected in

series by switches, so as to form two continuous
systems of 'bus conductors, or otherwise divided

into sections as may be required. The mains are

so arranged that they may be connected separate-

ly, to either the upper or lower systems of 'bus

wires, three to each section. By means of this

switchboard, the load may be conveniently divid-

ed among all the dynamos, or any of them, or

the whole of it may be shifted to either of them,
without disturbing the lights. The dynamos may
be run in multiple on combined load, or each one
may carry its proportional part separately. The
latter method has been found the more conve-
nient in practice, and is therefore adopted in this

station. By so doing, if any leak or cross should
develop on one main, it may at once be isolated

from the others, and tested with a separate dy-

namo, and a sudden break down on any main
would not affect the others, as it would in the

case of a complete multiple system. The field

of each alternating dynamo is controlled by a

separate resistance box, and likewise the field of

each of the exciters.

Each alternating dynamo is provided with an
ammeter, and each main with a pressure indicat-

or. These indicators are not connected to cent-

ers of distribution by pressure wires, as common-
ly practiced, but are connected to the mains
where they branch from the 'bus wires. They
are however arranged to show the pressure on
lamps by means of a very ingeniously contrived

compensatory apparatus, that is interpolated in

each respective main, and so connected to the

indicator that the current, passing on the main,

re-acts on the indicator, and holds its pointer at

zero, when the proper e. m. f. is maintained at

end of main, to keep a varying load of lamps at

correct candle power. As, however, the mains
have only about two per cent loss at full load,

the extent of this variation is small, and no
main equalizing coils are required.

The mains are formed of duple.K lead covered
cables, made by the Standard Underground Ca-
ble company, and there are eighteen or twenty of

these, each from half a mile to a mile and a half

long, laid underground from the station to various
points in the city.

The end of each main is brought up to the top
of a pole through a wooden casing, and is there
connected, through a switch, to a branch main
stretched on poles through the alleys that run
between the blocks ; these branch mains form-
ing a T-end to each underground main.
The converters are fastened up on the back

walls of the houses, on the outside, and are con-
nected in multiple to the branch mains. In this

way, each main, with converters connected, forms
a separate system in itself.

The secondary wires of converters carrying a
reduced e. m. f. of 50 volts are connected to the

house wires leads to respective group of lamps,
so that each group of lamps is also in a measure,
a separate system in itself, and should a ground
develop in any house it can only affect that

particular group.

In order to provide against a lengthy extinc-

tion of lights at end of any underground main
on account of accident thereto, there are provi-

ded two independent conductors called tie-mains,

each of which embraces one half of the entire

system, and may be connected to any of the

branch mains by switches. Should accident
happen to any of the regular mains, the connec-
tion through switches to branch mains would be
broken and the branch main so cut off would be
connected to the tie main, thus providing cur-

rent for the branch, until the underground main
can be repaired.

In this system it has been the aim to separate

as much as possible the different parts of the

whole, making each part self-dependent, and in-

dependent of other parts, so that accident in one
place shall not affect the rest of the system, but
be observable only in its immediate vicinity.

And herein it differs from multiple arc systems
in general, the various branches of which are

usually connected and bridged together as much
as possible in order to produce an equality of

pressure throughout the system with a mini-

mum amount of copper. N.

From Kansas City.

Kansas City, Mo., Jan. 7.— It is no vain

boast to say that Kansas City is the bfst illumi-

nated city of 173,000 population in the world.

There are at least 1,000 arc and S,ooo incan-

descent lights now in use within the corporation.

The superintendent of the Western Electric

Construction company reports that during the

past year he has superintended the putting up of

wires for over 6,000 incandescent lights which are

now being used, and for about 4,000 incandes-

cent lights which will be in use within three

months. All the large office and bank buildings

under construction will be furnished with these

lights. The Kansas City Electric Light com-
pany runs by means of wires extending from its

plant, at Eighth and McGee streets, 625 arc and
700 incandescent lights, an increase of 313 over

last year. Of the arc lights 50 are used by the

city.

The Edison company furnishes 660 incandes-

cent lights—600 to the Coates house and 60 to

the Commercial club. Within a few days it will

increase the number by 300, all of which will be

in the new Journal building at the northwest

corner of Tenth and Walnut streets.

Among the buildings in which there are

motors, and which do not depend upon either

of the companies named, are the following. The
numbers given are for incandescent, and are ex-

clusive of electric lights: Nelson, 750; Grand
Missouri hotel, 150; Custom House, 350; Times
building, 500; Grand Avenue Cable company's
engine houses, 150; Warder Grand Opera House,
not yet all in, 1,500; Metropolitan Cable com-
])any's engine houses, 100; Kansas City Cable
company's engine houses, 100; Landis court

hotel, Soo; Centropolis hotel, 750; Dime mu-
seum, 150; Gillis Opera House, 500; Bonaven-
ture hotel, 350.

Three Electric Light companies obtained
franchises from the city council during the year,

the Edison being one of them. The other fran-

chises were granted respectively to Matthew S.

Porter, Horace M. Porter and others, and to

James M. Hallett, A. L. Ellis and others.j

The Edison company now has its head-
quarters in the building of the Kansas City

Electric Light company, which now operates the
local plant of the Sperry Electric Light com-
pany. The Edison company will erect a building
at the corner of -Ann and Wall streets, in the

rear of the old ytftt/vra/ building, in the spring.

Its engines will have a total capacity of 1,800

horse power. Motors, ranging from one-eighth
to sixty horse power will be supplied to cus-

tomers. The franchise was obtained under the

name of the Edison Electric Light & Power
company. One of the conditions under which
Matthew S. Porter ct al. were granted a fran-

chise was, that they will operate one arc light in

each of the fire engine houses they pass within

one block of their territory, and also in each city

park that their wires run through or within one
block of. James M. Hallet ct al. are required
to light free all engine houses, parks, market
houses and police .stations that their wires run
within one block of. Matthew S. Porter et al.

have begun erecting their engine house upon
the Southwest boulevard.

The total cost to the city for lighting the

streets and its buildings during the year was

$47,233.43, as against $40,160.92 in 1886. The
average monthly expense for lights in 18S6 was
$3,346.75; in 18S7, $3,936 12, and the average
daily expense was |iii.56and $129.4, respect-

ively. The city's gas lamps number 1,140, the

gasoline lamps 810 and the are lights 50. This
is an increase during the year of 140 gas lamps,

8 gasoline lamps and 18 arc electric lights. The
council has authorized 14 additional arc lights,

which have not yet been put in position. The
Kansas City Cable Railway company operates

three arc lights on the streets, the Chicago, Mil-

waukee & St. Paul railway company one, the
Kansas City, Fort Scott & Gulf railway com-
pany one, and the Kansas City Electric Light
company three. In addition to these a large num-
ber of arc lights are hung in front of stores,

hotels, manufacturing establishment, theatres

and saloons, and serve to dispel the darkness.

Within doors many firms make use of arc lights

to the exclusion of all others. C.

From Indianapolis.

Indianapolis, Jan. 8.—The Plymouth city

council has entered into a contract with the

Jenney Electric Light company, whereby the

company is to furnish the city with electric light

for street purposes for one year, and is granted

an exclusive franchise to furnish light to private

consumers for a period of ten years.

At Delphi, Ind., an electric lighting com-
pany has been organized, and will shortly make
application for articles of incorporation. The
company proposes to furnish light for streets,

business houses and dwellings.

The city council of Brazil, Ind., has contracted

with the electric light company there, for 30 lights

for streets; this is an addition of 12 lights over
last year's contract. The lights have proved a

success. Charges are |6o per year each.

At Lafayette, Ind., January 2d, Judge D.
P Vinton, of the Tippecanoe circuit court, ren-

dered a decision in favor of the plaintiff, in the

case of Falley vs. the Central Union Telephone
companj', holding that the tolls system, under
which the telephone company is operating in this

State, is an evasion of the law, and that the com-
pany must furnish telephones to patrons at the

rate provided by the statute—$3 per month. An
appeal will be taken by the defendants. This is

the first decision in this State made on the ques-

tion, on which a large number of suits have been
brought at various points. M.

THE ELECTRIC LIGHT.
The Rome Gas Light company will build an

electric light plant at Rome, Ga.

The Brush Electric company, Louisville, Ky.,

will make extensive additions to its plant.

Col. R. T. Coverdale, of Rome, Ga., will erect

an electric light plant.

Captain Anson in summer holds down the first

base for the Chicago base ball club and this

winter is managing a racquet court ; in both po-

sitions he is eminently successful. Recently he
had the court fitted with four electric lights and
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one of the committee who were agreed upon to

decide as to the effectiveness of the illumination

for the purposes of tlie place thus commends it :

" Tlie light is better than daylight on a tlarlc day
and it discounts sunlight vyhen the sky is cloud-

less. The shadow cast is not as great as it is by
sunlight. The electric lamps are suspended
thirty feet above the players and therefore not

in the way. A wire netting prevents breakage
of globes."

The station of the Brush Electric company, at

the corner of Seventh and Walnut streets, St.

Louis, Mo., was damaged by fire January 7th,

and some 500 lights cutoff in the business part of

the city. The loss of $10,000 is fully covered

by insurance.

A. T. Grady will establish an electric light

plant at Goldsboro, N. C.

New machinery for incandescent lighting is to

be added to the Knoxville electric light plant.

The company has recently reorganized and in-

creased its capital stock. C. E. Dunstan, Knox
ville, Tenn., is the President.

A. L. McLane is interested in an electric light

plant to be established at Laredo, Tex.

The city of San Angelo, Texas, is to have a

iJio,ooo electric light plant.

Howard Murphy is interested in an electric

light plant to be erected at Bristol, Tenn.

Council Bluffs, la, has adopted the tower

system of electric lighting.

Montgomery, Ala., has awarded a contract

for the lighting of its streets, the arc system to

be followed. As we understand it the con-

tractors are to furnish and maintain 100 lights,

at an annual total charge of $15,517.50, the

agreement to last for five years.

THE ELECTRIC MOTOR.
In AsheviUe, N. C, motors will be used in

several manufacturing establishments.

Dr. de Bausset of Chicago is another of those

who have solved the problem of ccrial navi-

gation. He has designed an " aeroplane " which
consist of an air-tight cylinder, made of sheets of

very thin steel, cone-shaped at each end. By
pumping part of the air out of this cylinder he ob-

tains all the buoyancy needed. It will be propelled

by electric motors, which can cause it to move in

any required direction. The general movement
will be in a series of inclined planes up and down
in the atmosphere, somewhat resembling the

course of a sailing ship in tacking, except that

the tacks of the aeroplane will be in a vertical

plane instead of a horizontal one.

THE TELEPHONE.
With the attacks of Chicago papers on the tele-

phone service for a text the Omaha Republican
of the 31st ult. takes the opportunity to say that,

"so far at least as concerns the night service of

the telephone exchange in this city, it is of the

very best. The day service is doubtless equally

good, but morning newspapers have use for the

telephone almost exclusively at night, and so

know best what it is at that time. The Republican
uses the telephone from fifty to a hundred times

each night. It is chronically in a hurry, and very
rarely indeed has its patience tried. The opera-

tors are both prompt and accommodating, and
frequently place the reporters under obligations

in one way or another. The service might, in

fact, be a good deal worse, and not leave room
for complaint; it couldn't well be much better, and
the Republican takes pleasure in this public re-

cognition of the fact."

THE TELEGRAPH.
All the trains on the Lehigh Valley railroad,

between New York and Easton are now equipped
with apparatus for telegraphing while in motion.
The operator's office is m the baggage car, where
is also the apparatus for carrying the current by
induction to the wires along the road. Western
Union rates and ten cents additional will be
charged for this service. The system will be put
in operation over the entire Lehigh Valley line,

and other railways are negotiating for the adop-
tion of the system.

The tribunal of commerce of Paris has deliver-

ed a judgment ordering the French Cable com-
pany to conform to its agreements with the

Anglo-American company and to pay all costs

ancl a certain amount of damages per day for

each day's delay in carrying out the agreement.

NEW ENTERPRISES.
Mrs. Thomas Bradley of Lexington, Ky. will

make improvements in the Alexander hotel, that

will cost about $8,000. Among other improve-
ments electric bells will be put in, Walter Town-
send will receive correspondence.

Conrey & Birley of Shelbyville, Ind.,are about
to erect new shops for the manufacture of center

tables.

Miscellaneous Notes.

Argand, a poor Swiss, invented a lamp with

a wick fitted into a hollow C3dinder, up which
a current of air was permitted to pass, thus

giving a supply of oxygen to the interior as

well as the exterior of the circular frame. At
first Argand used the lamp without a glass

chimney. One day he was busy in his work
room, and sitting before the burning lamp.
His little brother was amusing himself by plac-

ing a bottomless oil flask over different articles.

Suddenly he placed it upon the flame of the

lamp which instantly shot up the long, circular

neck of the flask with increased brilliancy. It

did more, for it flashed into Argand s mind
the idea of the lamp chimney, by which his

invention was perfected.

The new club house of the New York Electric

club is now informally open and meals are served

in the club restaurant. The formal opening of

the house will take place this month.

Rumors of the indefinite postponement of the

opening of the Brussels exhibition of 18S8 are

emphatically contradicted by the management,
which announces that the inauguration will take

place May 5th. All applications for space are to

be refused after January ist. Germany hast se-

cured 10,000 square meters, Holland, 9,000.

England, 20,000. Russia has 250 exhibitors,

and the United States and Austria will be large-

ly represented, but France and Belgium will

make but little show; France having refused to

take an official part.

Business Mention.

Very nearly 2,000,000 carbons were sold by the

National Carbon company of Cleveland, O., during
the month of December. Better evidence of the

excellence of this company's products or of its

popularity among purchasers could not be de-

sired.

Watches made entirely of metals which are not

affected by magnetism are now made by the

American Waltham Watch Co., of Waltham,
Mass. The manufacturers assert that the watches
"are accurately adjusted and possess all the fine

time-keeping qualities characteristic of Waltham
watches,"

The Western Electric arc light plant at the St.

Louis exposition last fall operated so satisfactor-

ily that the management decided to purchase it

and make it a permanent fixture. The plant

consists of 150 lights. The same company have
sold to a New Orleans company a plant for a

Mississippi river steamboat.

On the south side of Twenty-third street,

rapidly becoming one of the busiest thorough-
fares of this city, between Tenth and Eleventh
avenues, says the New York World, describing

the new factory of the Consolidated Electric

Light company, stands their very handsome man-
ufacturing and office buildings, six stories in

height, covering thirteen city blocks, with a front

on Twenty-third street of 325 feet. This prop-

erty has recentl)' been purchased by the company,
which will establish at that point a manufactory
of incandescent electric lamps, with a capacity

of at least 1 0,000 incandescents per day, together

with its general offices, which for the past

three years have been located in the new Mutual
Life building, at number 33 Nassau street. Six

of the floors, each 50 x 220 feet, will be devoted
to the factory proper, and the steam plant of sev-

eral thousand horse-p(jwer will occupy the

court yard in the rear. Two stories, Oox 90 feet,

will be occupied by the general offices, where
will be found concentrated every department
engaged in the practical business of incandescent
li,ghting. The six other floors, 60 x 90 feet, will

be utilized in the general business of the com-
pany, and together with the janitor's residence,

the stables and workshops outside of the main
buildings, make a property complete in every
particular for all the purposes of its owners.

Electrical Patents.

hsued Jan. 3, 1S8S,

SIS-"?-!- Kleclrical Synchronous Movement, Henry C.
Jlridger, New York, N. V. 1

The invention relates to that claas of instruments
in which .'synchronously-rotated trailing fingers, or

circuit completers are caused to rotate concentrically I

over circular series of insulatetl contacts, as, for in- I

stance, in printing telegraphy and synchronous niuiti- I

ple.x tele.raphy.

375.749- I'ermanenl Magnet for Electrical Apparatus,
W'iiHani Humans, Cambridge. Mass.

375t750- Armature for Magneto Electric JIachines Wil-
liam Humans, Cambridg- , Mass,

375.751. Magneto-Electro Machin . William Humans,
Cambridge, Mass.

375.756- Liglitning-R< d. Spencer R. Lawshe, Ch cago.

Illinois.

The first claim is as follows: "In lightning rods
composed of sections containing a centre rod or wire

and two or more outside wires made of sleel or iron or

other suitable material, a sheathing of copper or other

suitable material, arranged in such a way as to separ-

ate the outside wires from each other and from the

centre rod or wire."

375. 7b6- 'I'elegraph-Register. Toseph G. Noyes, New
York, N. Y.

375.784. Apparatus for Electric Welding. Elihu Thom-
son, Lynn. Mass.
The apparatus is designed for heating curved forms

such as wheel tires- The movements given to the ends
of the pieces must be such that the form of the pieces

shall be preserved when united- The pieces are ac-

cordingly given a motion through a curved line corre-

sponding to the form of the object and the result lo be

altained.

375.S35- Electric Exercising-Machine. Edward W. Koli-

inson, Charles H. O'iJrien, and Howard W. Breen,

Portland, Me.
375,862. Telephone. V. Maximilian Kerthold, Cambridge.

Mass
The invention consists in a telephone having a gal-

vanic battery located between the mouth-piece or

sound-opening and the microphone contact and in vari-

ous details of construction of the battery and of the box
or case in wliich it is used, in combination with the

microphone contact, by which ready access may be had
to the battery without disturbing the adjustment of the

microphone,
375. S76 Conduit for Electric Conductors and Power-

Cables, Isaac I,a Rue Johnson, Washington, D. C.

375. 89S, Duplex Telegrathy, Charles Selden, Baltimore,

Md.
A third winding or auxiliary ceil is provided upon

the core of the neutral relay.

By means of a pole changer operated by the trans-

mitter a local battery is momentarily closed through
this extra coil at the moments of static charge and
static discharge.

In this manner the magnetism that would otherwise

be produced at such moments is neutralized.

375,910. Regulating Alternate-Current Electric Generat-

ors. Karl Zipernowsky, Buda-Pesth, and Maximiilian

IJcri, Vienna, Anstria-Hungary.

375.915- Electrical heater. John P. Barrett and Jacob
F. Mehren. Chicago. 111.

The invention is stated to be designed to utilize in-

candescent electric lamps for heating and cooking pur-

poses. There are ten claims, the seventh being as

follows: In an electric heater, the combination of the

inclosing case, chamber or slovf, the pivoted lamp
holder, and sliding electrical connections therewith,

substantially as set forth.

375.925- Telephone system. John Crawford, Reading,
and John ]i. Ker, Harrisburg, Pa.

The claims are given:
" I. .-V double switch-board consisting of two

boards placed back to back and both provided with

plug holes, in combination with jacks situated betw-een

said boards, and the two boards being detachably se-

cured together, substantially asset forth."
" 2. A double switch-board consisting of two boards

placed back to back and having jacks mounted on one
of said boards with plug holes in both boards, said

jacks being arranged in groups or sections, and the

back board being removable for each of such groups
or sections, substantially as set forth."

375.95-- Covered or Insulated Wire or Conductor.

Leonard F. Requa, New York. N. V.

The invention is defined in the fourth claim as fol-

lows: A wire or conductor covered with a coat of

balata and pyro.vyline in successive tubular layers.

375.977- Supporting Arms for Electric Lights. Daniel

B. Banks and George K. Hutchins, Baltimore, Md.
376,007. Electric Arc Lamp. William H. Miller, N. Y.

376.018. Elecric I'herapeutic Device. Edwin R. Whit-
ney, St. Johnsbury, Vt,

376.019, Mould for Forming Pieces of Carbon for Elec-

tric Purposes. Charles H. Wilder, Natick, Mass.
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Manufacturers and Importers of and Dealers in

Telegraph, District Teleffraph, TeJejihone, Fire Alarm, Murglar Alarm, General JElectrical Supplies

,

and Railway and Steamship Stiiiplies.

Sols Agents United States for APFLEGATE^S ELKOTRIC FLOOR MATTIKQ,

171 Eandolph. Street,
Factories : ANSONIA, CONN.

(SHfCx^GO, fE^Ex.

SHAFTING.
PULLEYS,

PEDESTALS, Etc.

23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5ih St., Phrla.

FRICTION CLUTCHES
E,SPECIALLY SUITED TOR ELECTRIC

LIGHTIXG.

Send for Price List.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send for Catalogue.

C. F, .Vnxett, President, S. F. Fenton, Vice-Pres. aud Treas. CnAs. S. Smith, Secretary,

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY,

DEALERS IN

UTAH.,

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Liglntin?, Fire and

Burglar Alarins, Electro-Medical Apparatus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

CHAS. A. CHEEVEK, Pres. WILLAKD L. CANDEE, Treas.

The Okonite Company,

sLON/>

ThaD^ ^lAh

electeecpie [fi-^I^I:, ^ejerel^one anel ®ele^Pgvpl2

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"Wft particularly desire that a trial gliould be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that It is the safest wire for the purposes known, and we
can, without hesitation, refer to parties who are now using it. We are also manufacturers of the celebrated

OKONITE TAPE, the Jest Insulated Compound for making joints in the market. Estimates and

quotations furnished upon application. »

Chicago Branch. 38 & 40 LA SALLE STREET, Chicago, III.

Minnesota Branch, IHINNEAPOLIS ELECTRIC CO., IHinneapolis, Minn.

NebrasIca Branch, MIDLAND ELECTRIC CO., Omaha, Neb.

Standard Electrical Test Instruments.
AVRTON & PERRY'S NEW SPRING AMMETERS AND

VOLTMETERS.

Edelman, Hartmann & Co.'s Galvanometers, Bridges and

Rheostats by all the prominent makers.

Call and Examine.

JAMES W. QUEEN & CO.

924- Chestnut Street, - PHILADELPHIA.

THE "CI,ARK" 'V^IRE.
insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Tnspectok of the Boston* Fire Underwriters* Union, under date of Marcli
29, ISSf), he says : "A TUorougrhly Reliable and Desirable Wire in Every Respect."

The rubber used in insulating our wires and cahlcs is specially chemically prepared, and is guaranteed
to be waterproof, aud will not deteriorate, oxidize or cracky aud will remain flexible in extreme cold weather,
and nnt affected hy heat. The fusulatlon is protected from mechanical injury by one or more braids and ihe
whole stlclied with Clark's Patent Compound, which is water, oil, acid and, to a very great extent, Are proof.

Our insulation will prove dvrahle icl/eji alt others fail. We are prepared to furnish Single Wires of all

gauge.i and dlann'ter of In-sulalion for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN
61 and 63 Haiiipsliire Street, Boston, Mass.

HEN'RT A. CLARK, Beneinl Manager. HERBERT H. EUSTIS, Electrician,

ELECTRIC CABLE COMPANY,

The Electric Packing Co.,
CLEVELAND, OHIO, U S. A.

MANUFACTUHEES OF THE

Patent High. Speed Packing,
IVIADE ESPECIALLY FOR ELECTRIC LIGHT ENGINES,

Delivered free on 60 Days Trial. Satisfadion Guaranteed or no Pay.

American j^lectrical ^opt^s,
\ Ij / ^

PROVIDENCE, R. I.,

KXCLUSTVE SIAJJUFACTUREKS OF THE

Telegraph, Telephone and Electric Light.

Highest Insulation and Lowest Inductive Capacity

of any Cable in the Market.

\ New York Office, IS Cortlaudt Street.

P. C. ACKERMAN, Agent.

The Eddy Electric Manufacturing Co.

^utomatie ^leetrie /r\ol:or5:MANUFACTURERS OF (MATHER Patents.)

In all sizes from 'A H. P. upwards. The efficiency of these IVIotors is over 92 per cent. They' require no rheostat, are perfect

in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.
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GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN EXPLOITER OF

Electrical Securities. Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET CHICAGO, ILL.

The Electrical Construction Co.,

G. A. HARTER, Manager.

EXPERIMENTAL WORK UNDERTAKEN
,

MODELS MADE, Etc., Etc.

frmnklin s. carter. CHAS. M. WiLKINS. E. WARD WILKINS.

Partrick & Carter,

Electrical Supplies

ESTABLISHED
1867.

for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, Etc;

No. 114 South Second Street, Philadelphia, Pa.
SOLE PROPRIKTORS OF THK

PATENT NEEDLE ANNUNCIATORS AND RURGLAR ALARMS,
Ratterles, Electric Bells, Push Buttons, Wire, etc. Electric Bell Hangers' Supplies, Electro-Platers' Supplies. Electro-Medical Machines, Experimental Apparatus, Electrical Novelties, etc., etc. Send for Catalogue,

and eet prices before puicliaslng.

NOTICE'

TeleBhoiiBi

For Long or

Short Lines.

Instruments

Unexcelled

AND

SOLD
Outright.

ADDBESS

American

CUSHMAN

TELEPHONE

COMPANY,

Room 12, 242

S. Water St.,

CHICAGO, LL.

V B 5 5

SUBSCRIBE
FOR THE

Western Elfictriciai

THE HANDSOMEST. THE CHEAPEST

THE BEST.

$2.00 A YEAR

The only Electrical Journal pub-
lished in the West.

Address,

Ulestern Electrician,

6 LAKESIDE BUILDING
CHICAGO.

THE ELECTRIC GAS LIGHTING CO.,
IMO. 3S A-KCH STREET, BOSTON,

MANUFACTURE THE FOLLOWING ELECTKICAL SPECIALTIES :

The "Single Magnet" Ratchet Automatic—popular all along the line. "When once
put up for use the burner requires no attention ; its construction embodies the pre-

ventiou, and therefore requires no cure.

The "Tubular Magnet" Vihrator—the only practical vibrating burner constructed.

An Extensive Line of Hand-lighting or "Pendent" Gas-burners—fine standard
goods, extensively used by first class dealers and fitters throughout the country.

The "Automatic Sectional Cut-out." for the protection of gas-lighting circuits—

a

great success.

The "Tirrell" Gravity Drop Annunciator, for houses and hotel.s—a wonderfully
.simple and practical working instrument, going rapidlj^ into general use.

The "Star " Electro-mechanical Gong, for school-houses, fire engine siations, stores,

factories, etc., new and novel ; a perfect working gong, sold at a low price.

The "Victor" Wooden Box Bell ; the "Hub" Iron Box Bell ; the " Standard" Iron
Frame Bell ; the " Boss" Electric Buzzer, and the " Combination" Call Bell. These
are all improved and perfectly made devices—the best line of Electric Call Bells in

the market, and selling in large quantities.

The "O K." Push Button ; Improved Floor and Pear Pushes: Single and Double
Door Pull Attachments ; Improved Burglar Alarm Door and Window Springs

;

Door Pushes and Pulls in various styles ; Automatic Gas-lighting. Keys, styles A,"B,

C and D ;
Chain Pulls, complete ; our own " Di-sque " Leclanche, and the " Samson

'

Batteries : Electricians' Pocket Kit ; Spark Coils, Switches. Compound Call and
Desk Buttons, Send for our Descriptive Circulars and Price Lists.

^^^ Our buuneaa mas extubllsJted ou tht-. principle: "The best goods only. «»/? //

reasonable pric<;s." We propose io maiiUain this policy against all competition. Respectfully,

LOUIS W. BURNHAM. Vice-President and Manager.

MASUFAOTUEERS OF

Insulated Wires, Flexible Cords ^iid_ Cables for Te'ephone, Telegraph

JAMES F. KELLY, General Safes Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B, LYMAN
Electrical Supplies,

Cleveland;

Ohio.

Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

MICROPHONE CELL.
THE ONLY TELEPHONE BATTERY.

Guaranteed of Longer Life and Greater
Strength than any other Battery.

Our Cups are Indestructible and Inexhaustible.
This Battery is beyond doubt the Simplest, Cleanest
and Best Adapted for open Circuit Work. Our Sales
now Lead them all, a fact which speaks for itself.

PRICE, COMPLETE WITH COVER TIGHT TOP, $1.00.

DISCOUNT TO THE TRADE.

The $t Loui^ Battei'i} Mnfg. Compani],

Mnfrs. of ELECTRICAL MERCHANDISE,

807 Locust St., St. Louis, Mo.

Standard Electrical Works, A£ts.,^'~ro"''

Bug § Dust Proof

BELLS.

Hazazer & SlaDley,

^U^CTRICAU
Manufacturers,

32 & 34 Frankfort St..

NEW,2YbRK.
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J. B. YOUNG,
PHESIDENT AND TREAS.

B. K. JAMISON,
VICE-PRESIDENT.

[tC!

::tSK

OFFICE,
WELL SELECTED

AND GOOD
N O. 6 9 *

Schmidt & Friday -

Building. rr

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 1 87 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telegraph, Telephone and Electric jjight Supplies.

ANNUDCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Worl< done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

t^"ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

No. 211 and 213 Randolph Street, CHICAGO.

CORBaRPONTJRNCK SOLIOITKD

United States Glectric Fire Alarm (^^o.

EVART, MICHIGAN.

PROPKIETOBS OF THE

Chase Police aM Fire Alarm Teleirapli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in tlie United States.

SEND FOR CATALOGUE.

J. J. DICKEY, President. ISKAEL LOVETT,
H. J. WELLS, Sec'y and Gen*] Man. Sup't and Electrician

FLEMOK DRAKE. Vice President.

L. H. KORTY. Treasurer.

MIDLAND ILICTEIC CO
OMAHA, NEBRASKA.

*f

-DEALERS IN-

Hotel and House Annunclarois, Burglar Alarms, Fire Alarms. Electric Gas Ligliting, SpeaklDg Tubes,
Elevator Annuncfaioi'S, Barieries, Pueh Buttons. Electric Pens, TelegraphLearuer's Instruinenle, Medical

Batteries. Linemen's Tools, Bell HangtTs' Supplies, lialiway Velocipedes, Cars, Etc.

Western Agents,—THE OEONITE CO.. and the Keturn Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. "We own Ihe Franchibes of the 'Western States and Terrltorlej for the

IMPROVED McCULLOH

and are prepared to give franchises and construct plants on reasonable terms.

|I^"Estimai-es furnished and contracts made for any and all kinds of Electrical Wort In any part of the

West. Correspondence solicited. Illustrated Caialogue and Price List on Application.

Rose & Rein,
Electric Horks,

322 N. Second St.. St. Louis, Mo.

SEBASTIAN MAT & CO.'S

IMPROVED $60
5 crew-Cutting Lathe
Designed especially for electri-

cians and others requiring alatbe
fur accurate work. Catalogueof
Lathes. Drill Preeses. Tools, etc.

mailed on application.

184 W. Second St.. Cincinnati, 0.

The Globe Electric Company,
J\Ia7iu/actiirerSy hnj>orters and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES-

46 South Water Street, Cleveland, Ohio,
Complete Domestic Combination Outfits.

These sets require no technical knowledge to connect; they are
all contained In black, highly finished hard rubber cases, mounted in
nickel plate and ready for use The bell domes are all SJ- inches, the
coils are woimd with silk covered wire and the contacts are of
platinized silver.

Three Way Annunciator and Bell Set $16 00
Invalid's Portable Call Bell Set 7 00
Burglar Alarm Set _. 7 50
Fire Abirra Outfit -. S7 00 to 8 00
Portable Electric Testing Set 10 00
Family Electro Medical Set 12 00
Telegraph Set for Short Lines and Learners 6 50
High and Low Temperature Alarm -.- 12 00
Single Stroke or Trembling Bell Set 6 00
Swltchbuards, Switches, Annunciators, Bells, Wires, Push But-

tonfl. Alarm Contacts, etc.

WATERHOUSE SYSTEIVl

ARC ANo INCANDESCENT
ELECTRIC LIGHTING.

The only perfect Automatic Instantaneous

Current Regulation.

A 2000 c. p. Arc Light produced with less than two-thirds of a Horse Power, or

twelve 16 c. p. incandescent lamps to one Horse Power.

"We are producing 210 3,000 c. p. Arc Lights, Commercial lighting, on 8,400 lbs.

of coal per night, from dusk to 1 o'clock, or 2 lbs. of coal per light per hour.

"We guarantee that the above lights will successfully compete with any Arc Lights

in the world, for Size, il lUtenesn and Steadiness.

Advantages, 25 per cent, less in stenm plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND IVIFG. CO.
HARTFORD, CONN.

—AND

—

154 LA SALLE STREET, CHICAGO, ILL.

The Card Electric Motors.

THE CARD ELECTRIC MOTORS,
for running sewing machines, dental lathes, etc, by
arc or by incandesceni light currents, also for photo-
graphic retouching and other light power uses by
primary battery. These motors have the Card Re-
movable Commutator, in which all the sections can
be taken out and replaced without disturbing a wire.

:
An excellent apparatus for schools and colleges. II-

ustrated catalogue sent free on demand.

GEO. F. CARD MANFG, GO.,

I

Mention Western Electrician, Cincinnati, OhiO.

It^tlanrH

GONDA and DISQUE,

The Standard Open-Circuit Batteries of the "World.

The Only Genuine Leclanche' Batteries

Are those which bear this

I.,ABEIi and the Trade-Mark, GOKDA.

DO NOT BE IMPOSED UPON BY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO..

149 West Eighteenth Street, New York.

gentjine disque cell, complete.

TlieTorous Cell also bears Label-
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Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc

L
MANUFACTURERELECTRICAL AND MECHANICAL ENGINEER, ^-^^'^'^^^

Office and Works: 76 MARKET ST., CHICAGO.
TtlE BECIt AUT03XATI0 EINGHINE,

For Electric Lielit Service ami nil otlier purposea requiring Power; Ecnnomlcnl In Stcnm Consumption
Does not Rncc; Speed Consinnt under Viirylng Loiitls and Pressure of Steum; Simple In Construction
Requires no more bihicc tliiin doubK disc cnglncu.

Contracts taken for complete steam plants. Including boilers and all connections, masonry and erec-
tion. All work guaranteed. Send for Catalogue and full particulars. Address

THE TAYLOR M^VNTFACTURING CO., Chambersburg, Pa., U. S. A.

Chicago Electric Qlub.
Tlicrc will be a meeting of the CliicasTO

Electric Club Mondiiy evening, .Ian.

Ifitli, at 8 o'clock, at the rooms of the C'lut),

122-124 Clark Street.

Tlie Rice Automatic Engine.

-^ o w «

I S iS " " 5 "3

g a £ .2 « g> f^
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THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y.

GrILES JLlSrxi-lMiLGrlSrEXIC SHIELID
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Qentlemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day
it is (without correcting time) about one
minute slow. Considering the fact that
I am every day near dynamo electric

machines in our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete, in this age of elec-

tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-
ure, can be derived from a good time- —_
keeper. At present, I look upon a watch "-^^

without a shield as a thing incomplete, —

_

and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic disturbances.
Send for descriptive circular.

-yy-AxcHES.
" * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

GILES BROS.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-

tive and tine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading

magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactured for both

f\re apd i9ea9d(^8(;e9t (Jirquits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCEJ SOLICITED,
Address

:

)

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitution and Monument Sts. Factory B, Buren and Monumenta'Sts.

TY)e Wfoodbiiry

AUTOMATIC

Cut-Off High Speed

-MASTTFACTUEED BY-

GJOODBUI^Y CnGINB

(SOMPAKY.

Also BUILDERS OF

piaii} 5lide \/alue

AND

Doilile Valve Metom^Speft

AUTOMATIC

Qjt-Off ^r)<^'ms
AND

TUBULAR BOILERS.

Address the Manufacturers at

652 Mill street, ROCHESTER. M.\ Y.
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The Van Depoele Electric Manufacturing Ge.
OF CHICAGO, ILL., U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE

Electric Railway
Apparatus,

Electric Arc Light Dynamos and

Lamps,

CONSTANT SPEED STATIONARY

ELECTRIC MOTORS, ETC.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.

Thousands in use. Guaranteed

equal to any in every respect.

Van Depoele Electric Lights

VAN DEPOELE

Qlectric [{ailujays

AKK IN OPKBATIOK AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., W^indsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Estimates and Catalogues sent on
Application.

Are in use every^vhere and are daily growing in Popularity. 'Write for Illustratea

Electric Light Catalogue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15, 17, 19 & 21 NORTH CLINTON STREET.

HEW YORK OFFICE: Rooms 220, 221 & 222, Ho. 45 BROADWAY. CHICAGO, ILL., U.S.A.

^LECTRIC i- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of liglit, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits 01

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

Amebicam Elictbic Mamufactubihg Co,

18 Cortlandt Street, NEW YORK.
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H. O. OLDS. President. M. W. SIMONS, Secretary. H. G. OLDS. JOHN H. BASS. P. A. RANDALL
P. A. RANDALL, V. Prest. R. T. MoDONALD, Treas. & Gen. Manager. I M.W.SIMONS. R. T. McDONALD
Fort IKTayne "Jenxiey" Electric Lig^lit Co.,

SOLE OWNERS AND MANUFACTURERS OF THE

J- A. Jenney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY.
The same has been said and admitted to be true of the Jenney Lamp. Recommended for the a-ward of thfr

oisriL.^s' g;- <=>]!.]=> ivc :e3 i> ja. x^
At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
We have the Only Perfect W^orking Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAINPOFFICE AND WORKS : Broadway and P. Ft. W. & C. Ry., Ft. Wayne, Ind., U. S. A.
PHILADELPHIA OFFICE: 26 North Seventh St., G. A. WILBUR. Manager. CHICAGO OFFICE : 115-117 Monroe St., W. J. BUCKLEY, Manager

y
—o:f—

CJaLiESATESX^-A^P^ID, OHIO
MANUFACTURER.S OF

-AN D-

Incandescence

Lighting

Apparatus.

ElectpiG HJotops!
CARBONS FOR ARC LAMPS. Etc., Etc.

Chicago agent,

ALEXANDER KEMPT,
130 Washington St.

Omaha agent,

E. G. TUPPER,
I1509 Famham St,

u

C.&G. "Electric Motor

-2 H P Motor for Incandescent Circuit

Efficient Electric Motors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REGULATION.

Interchangeable Parts. Designed for Popular Commercial Use.

mhi!^^ •>

90 South 5tli Avenue, Hew York City.
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STAMRD UKDERUROUND CABLE CO,

Branoh Offices

Qeieial Offices, St. 708 VtW. &T&., rilTSBUSaH, 7A.

Hew Tork, Telephone BuUdlie. Cortliidt Street,

0. L. Wlb7 Muaeer.
CUcage, 139 £ait Uadlaci Street, F. £. leeec-

bardt, Maaager. :

MANDFACTURHES OF

Tie WARING ANTMNDOCTION AM BUNCHED CABLES

AND ACHESON COMPOUND CABLE.
Telegraph, Telephone, Electric Light and Power; Underground, Snbinarlnc

and Aeilal.

LIGHT LEADED CABLES FOR HOUSE USE.

J^ Insulatei) Line Wire, Underwriters', Magnet. Annunciator and Office Wire,

Fve Years of Uniform Success Enable us to Guarantee our Cables.

\?^

^DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high
jlation. Its merits proved by a record of over

^^ quarter of a century. Adapted to all electrical purposes.

Electric Light and Power.

Telegraph and Telephone,

Railway and all other

Branches of Signaling.

Aerial Use,

All Sizes Subterranean Use,

Submarine Use

Concealed Wiring In all Locations.Lead Encased Wires,

ClARK B. HOTCHKISS, Gen'l Mei., - 16 Dey St., NEW lOnK.

GEO. H. BLISS,
ELECTRICAL EXPERT.

(3i\LLEraDEl^
INSULATING and

WATERPROOFING

4S Bffoaclway, INe-w l^oist:,

(jofflpAny,

X54 ]&aSalle St., o&icstgo,
MANUFACTI7RBK8 OF

mWE-HTM aad! TmwmM&M
jINSULATED WIRES AND CABLES.

Bitlte Wires for Use Underground, in Plaster,
Damp Places, Etc., Etc.©'

Trfxidad WIRE3 for Line Work In place of Underwriters.

:E:Xj:Ecrn.xc XjX^StHT wi:e*.3e:^ of a.11 sizes a. si»:esoi.a.1j*x*x'.

NEW YOKK SAFETY STEAM POWER CO.,
Builders of High Grade Self-contained

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET CHICAGO, ILL.

Aitiatic Ciit-Off Eiiifis,
SPKCIALLT ADAPTED FOK BUNKING

ELECTRIC LIGHTS
And other duty requiring cloae

regulation of speed.

Wkstkrn Offi k and Wa-rerooms:

64 & 66 S. Canal St., Chicago, III.

WM. A. HAMMETT, Manager.

Standard Electrical Test Instruments.

:^^mJ'

AVRTON & PERRY'S NEW SPRING AMMETERS AND
VOLTMETERS.

Edelman, Hartmann & Co.'s Galvanometers, Bridges and

Rheostats by all the prominent makers.

Call and Examine.

JAMES W. QUEEN & CO.

924 Chestnut Street, - - PHILADELPHIA.

Dakikl W. Mabmon, Presldenc.
4j>»I8on H. Noedyke, VIce-PreBldent.

CBABLBB D, JSNHST, EleCtTlCIBIl. Brainabd Rokisok, Secretary.

Amos K. Hullowbll^ Treaaorer.

Jenney Electric Company.
Sole Owners of all the Patents and Inventions of Charies D. Jenney I known iis the Jenney System) and Sole Owners and Manufacturers of his

Improved Oynamo, [amp «|i

Electric |||otor.

In all desirable features of Arc and Incandescent Lighting

the Jenney System leads. Simple, durable, economical,

steady, brilltant and penetrating. In these eoBentlals It chal-

lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting

Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, or for both combined.

The Jenney Incandescent Dynamos are self-reguIatlng,

and permit the turning on and off of one or all of the Lamps
at will.

J
This Company gives special attention to nfilbMJK MMls^

1 S/iops, Factories^ e(c., with Individual Plant^i.

. m- SEIIQ m PiUPHLET IlLDSTBiTINE M DESCBIBIHG THE STSTtM.^

OFPIOE AND WOKKS;

Cor, Kentucky Ave, and Morris St.,

INDIANAPOLIS, IND.
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The Thomson-Houston Electric Bo.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
'WrORLID.

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform ight, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteeo life. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profit:a,ble investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will
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0)This company also manufacture Electric Motors of all sizes for the transmission

of power. Plans and estimates furnished for all kinds of Arc and
Incandescent Llgrhtlng-

THE THOMSON-HOUSTON ELECTRIC CO.,
««< offices: »>»

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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EDISON'S NEW LAMP
I]V.

People's Theatre, Minneapolis.
12 16-oandle power lamps guaranteed per commercial horse power.

Minneapolis, Nov. 17, 1887.

Edison United Manufacturing Co.,

65 Fifth Avenue, N. Y. "

'

GENTLEMEN

:

The Electric Light put in my Theatre by your company is far beyond my expectations. Its system of light-

ing is perfect and is all that your representative claims for it.

Your light was chosen after a thorough inquiry into the merits of the different systems and I am more than satisfied

with my choice. I have, beyond a doubt, one of the finest lighted houses in this country. The apparatus for controlling

the light is the most complete I have ever seen. I am getting all of twelve i6-candle power lamps per horse power, if not

more, and the life of the lamps averages away beyond a thousand hours,

I take great pleasure in recommending your system and you may refer to me at any time.

Yours Truly,

LAMBERT HAYS,
Proprietor People's Theatre.

Plant Mailed liy LEONARD & IZARD. (lEMRAL mmi EDISON UNITED IF&. CO., 185 DEARBORN ST., CHICAGO.

U. S. OLD LAMP
in G-RATsTD OPERiL HOUSE, ]M[I]SmHiLPOi:.IS.

WHAT THE MANAGER, WHO DON'T GUESS AT IT, SAYS FOR IT.

He says, after having Careful Indications of Engines and Practical Electrical Measurements made, that

348 Edison 16 Candle Lampsjrequire 54 Indicated Horse Power.

610 U. S. 16 Candle Lamps require 53 Indicated Horse Power.
Me also says that, after having purchased and used a TJ. S. plant for Opera House, they ptirchased for the

Syndicate Slock an JEdison plant because it was offered at a much less price (nearly one-half) than that of the TJ. S.,

and because of the Astonishinff Guarantee made by the Udison Co. After testing and ascertaining thefacts,

THE EDISON PLANT WAS REJECTED AND PUT OUT
and U. S. PLANT PUT IN ITS PLACB, the satisfactory worleing of which may be understood from a perusal of

,J. F. ConJelin's autograph letter heretofore publisJied in several issues of this Journal. 3Ir. Conklin desires to say
that any statements of Edison representatives to the effect that the reason of such rejection of JEdison plant was
hecause some one or m,ore of the Syndicate Co. were stocJeholdors in the TJ. S, Co. is witJiout any foundation in fact,

as not one of them, has, and never had a dollar's interest in the TJ. S. Co. beyond the purchase of a Fourteen Sundred
'Light Incandescent Plantfor their Syndicate Block and Opera Souse.

U. S. 610 LAMPS REQUIRING 53 H. P.= ll^i^per W.\P.

EIHSON 34=8 LAMPS REQUIRING 54 M. P.=6fi^ per H. P.

COMMENTS ARE UNNECESSARY.

THE UNITED STATES ELECTRIC LIGHTING CO.
C. C. WARREN, Manaoeb. 216 LA SALLE STREET, CHICAGO.
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C; IjE "^T-E Ij -A. 3Sr 13 , O.
-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

Tlie PaFk^p-Ru^^ell mining and fT\^^- Qo

Electric

Light

Gai^boq^

Adapted to all Systems.

CITY OFFICE,

711PineSt.

ST. LOUIS,

MO.

ECE(?JI^I?I/^|\|'S pOQf^EJ JOOl^,
Made of the Best Tool Steel, Nickel Plated and of the Finest Workmanship.

r-^ '

Comprises accurate Wire Gauge, either Birmingham or Edison Standards, French Millimeter and English
Inch comparative Scales, Screw Driver, Wire Cleaner or Pencil Sharpener, and Standard Wrenches, 1 N ANEAT CASE FOR THE VEST POCKET. PRICE $3.

CENTRAL ELECTRIC COMPANY,
38 and 40 LaSalle Street, _ _ _ CHICAGO.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armlngton & Sims' Engines, Steel Boilers, Jarvis' Furnace,

Standard Rooking and Sheffield Grates, Lowe Feed Water Heater,

Blake Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

Sawyer -Man Electric Co.
I/I0EN3ED BY AND SUOOEEDINQ TO THE COMMERCIAL BUSINESS OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

lUTUiL LIFE ELDS,

32 NASSAU ST.,

NEW YORK

Plana and Estlmatee Furnished
for all tlndB of Incandes-

cent Lighting.

Philadelphia Office:

Ko, 308 WALNUT ST

BOSTON OFFICE:

Ko, 33 FEDERAL ST.

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC In Its regulation, and will maintain a UNIFORM
LIGHT, with ALL or ANT PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

EDISOWS OPINIOK.
Geneva Non-Magnetic Watch Company :

Gentlemen :—During the past six months I have submitted the watches containing

Paillard's Patent Non-Magnetic Compensation Balance and Hair Spring to test in different

fields of magnetism. I find them exempt from magnetic infiuence, however strong, and prac-

tically no retardation of the balance, nor change in rate occurs, even when in actual contact

with Dynamos or powerful Electro-Magnets.

I have been carrying one of your watches, and going around Dynamos and other Electrical

Appliances, where I have never been able to carry a watch without ru/ining it, and it has

proved an excellent time-keeper. I consider Paillard's Balance a most wonderful and val-

uable invention, not only for workers around Dyna/m,os, but wherever accuracy of time is

required. Very truly,

Orange, N. J., Dec. 7th, 188V. T. A. EDISON.

For Full Information about the Watches referred to in the above Testimonial, address

:

(jei^eua No9-/T\a^9eti(; WJake^ Co.
(XjXACXa?£3]3.)

ITT <fc IT© BroaLd^Kray, H^e^ssr Yorls:-
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Holmes, Jooth & ||aydens,

25 PARK PLACE, NEW YORK.
MANUFACTUKERS OF

Bare $ Insulated

Underwriters' Copper Electric Liglit Line Wire, handsomely finished, highest con-

ductivity. Copper Magnet Wire, Flexible Silk and Worsted Cords, for Incandescent

Lighting. Round and Flat Copper Bars, for station work. Insulated Iron Pressure Wire.

PATENT 5Ji-V.<

LINE WIRE
For Electric Light, Telegrajih and Tele-

phone Lines.

factories: waterbury, conn.

J. Z. BARCLAY, Selling Agent, THOS. L. SCOVILL,
185 Dearborn Sfree*, CHICAGO, ILL. NEW YORK AGENT.

AGENTS FOR FOREST CITY AND OTHER CARBONS.

Gutta Percha Insulation.

OTJTTA PERCHA
IS THE

STANDARD
INSULATION Atii ul or I It it,r(,roiind Any number

of CouductlDg Wlies

Marls'* Compound and Ba!ata
Insulated ^^ iW' Coid

age and Cables, foi

^*'ice. Atrial,
Undeiqioitnd

d Battery

Acid Vessels, Pipes,ValE, Etc.

Our Balata Insulated Flexible Cords
ARE SUPERIOR TO ALL OTHERS.

SEND FOR SAMPLES.

P'orest City Electric 'yyorls.s,
Manufaciurers of CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GANG SWITCHES, FROM 5 TO 40 AMPiRES.

Quick Make and Break Uncon-
trolled by the Handle.

Correspondence

Solicited with

Electric Light

Companlee.

W. B, CLEVELAND. Proprietor, 26 S. WATER STREET, CLEVELAND , 0.

iBEEnNGj

is tanned on the surfaces
only; the

IlflllOlliMWilil
Send for Our Valuable Book for Engineers and Selt Users. Free."^

Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

Ijelsler Qlectric |)ight jjo.

809-817 S. 7th street, ST. LOUIS, MO.

MANUTACTDKEKS OF

The Heisler Patent Incandescent
Electric Light System.

The only and original Alternating Current Long
Distance Single Wire Incandescent.

We have built 24 Cen-
tral Station Incandescent
Plants witliiu one year,

all of which are on a pay-
ing basis.

This System combines
successfully the illumina-
tion of the streets with a
general supply of light for

stores and houses.

Any desired distance can
be reached at small cost

;

No. 8 American Gauge
Copper Wire being used
for the outside line, No. 11
for indoors, for any num-
ber of lights of any size

from 20 to 200 c. p. lo-

cated anywhere on the line.

A perfect automatic regu-
lation ad.i'usts for every

variation of the load from the full capacity to one single light. We do not need
ti ansf01 mers, distnbutois, safety catches, lesistance boxes or any other electrical

contrivance for distribution or safety.

Special attention is called to the superior advantage of this system for economical
management. To its flexibility, no mathematical calculation being required for wiring
or alterations of circuies. To its production of nearly double the candle power to the
H. P., as compared with any other system.

We can furnish substantial proof that our system is a successful competitor against
all present methods of illumination.
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WESTERN ELECTRIC COMPANY
CHICAGO. NEW YORK. ANTWERP. LONDON.

P

MANUFACTURERS OF AND DEALERS IN

Elec'trical Apparatus and Supplies
INCLUDING

Patterson Gables, Insulated Wire and Cordage

Electric Bells, Annunciators and Push Buttons, Electrical Testing Apparatus, Watchmen's Clocks, Mercurial Fire Alarm, Factory
Telephone System, Hotel Return Call and Fire Alarm, Telephone Switch Boards and Edison Electric Pen,

Electrical Books, Magneto Bells, Police and Fire Alarm Boxes, Registers, etc..

Telegraph Instruments, Batteries, Linemen's and Inspectors' Tools.

Washburn & Moen Mfg. Co.'s Line Wires. Cross-arms, Pins, Brackets, Insulators, Carbons,
Arc Light Globes, Etc., Etc.

Electric Lighting Apparatus
OUR SYSTEM OF ELECTRIC LIGHTING IS COMPLETE IX EVERY DETAIL, AM> IS UNEXCELLED IX THE EFFl-

CIEXCY AXD WORKMAXSHIP OF THE APPARATUS, IX THE BRILLIANCY, STEADINESS AND COLOR OF THE
LIGHT PROD UCED, AXD IXAUTOMATIC REG ULATIOX. WE FURNISH DYSAMOS 1 O GIVE AXYREQ UlRED

CURREXT. THE HIGH GRADE OF WORKMAXSHIP AXD THE EFFICIEXCY OF OUR DYNAMOS
RENDER THEM SPECIALLY ADVANTAGEOUS FOR CHALGIXG STORAGE BATTERIES, FUR-

XISHIXG CURRENT FOR ELECTRIC MOTORS, ETC. WE FURNISH ARC LAMPS ADAPTED
TO AXY ARC CURREXT. THE SUPERIOR COXSTRUCTIOX AXD SIMPLICITY OF

OUR LAMP REXDER ITS USE ADVANTAGEOUS WITH ANY SYSTESJ.

We are licensed under the

Field and Firman patents on

Multiple Call Boxes with An-

swer Back Attachment, and

caution users against infiiuge-

monts of these patents.

We manufacture District

Telegraph Bells, Kelaj's and

Kegistcrs of the best construc-

tion.

Field and Firman Call Box with Answer Back Bell. District TelegraphzRelay.

WE HAVE STILL A LARGE QUANTITY OF

KERITE WIRE,
Size No. 13, B. and S. Gauge, 6-32 inch Insulation, which has been in use, but is practically
as good as new. We will send a sample of this Wire and quote a very low price to anyone
who inquires. The price is so low that it is cheaper to use this wire than new wire of even No. 16

gauge, so this offer is of advantage to anyone who wants Kerite Wire of sizes Nps, 13, 14, 15 and 16.
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The Chicago Post-Office Electric Light
Plant.

Ill connection we show a liandsome illustration

of one of tlie largest, if not the largest, and best

equipped incandescent electric light plant in the

city of Chicago—that of the United States Elec-

tric Light company, installed by the western

manager, C. C. Warren, in the United States cus-

tom house and post-office four years ago. The
illustration shows the dynamo room as consti-

tuted at present. It is well to make this state-

ment as the original plant consisted of 750
lights; the next year it was increased to 1,000

lights; one year ago to 2,500, with only 2,100

light rated dynamo capacity, and it may be that

the end is not yet reached.

The steam plant consists of two independent
batteries of boilers which furnish the steam for

two Porter-Allen engines, one of 225 horse

power and the other of 100 horse power, which

move in proportion to the number of lamps
burning. The engineer then throws one dynamo
into use after the other. But just as suddenly
the hands may travel back and the engineer will

throw off the extra dynamos which are not re-

quired to run a smaller number of lights.

In a large lighting system like this, every pre-

caution has to be taken to insure at all times an
even illumination. Potential indicators indicate

at all times the electrical pressure at the lamps.

Ground indicators indicate whether the insula-

tion of the lines is in good or faulty condition.

Another instrument enables the attendant to find

in a few moments the place where a wire should

be grounded. The whole system of wiring is

sub-divided, each division having an independent
switch in the dynamo room. The dynamos and
the circuits are connected in multiple arc and
safety devices are provided to insure perfect

safety everywhere.

and the construction of the commutator and
brushes is such as to insure easy adjustment and
durability. None of the parts show any
signs of undue heating, and the ventilation of

the armature is all that could be desired. Its

output is 10,850 watts, or 108.5 amperes, and its

e. m. f. 100 volts, at 620 revolutions per minute,

and the electrical efficiency 89.3 per cent, which
is considered good for a cheap, practical, work-
shop, or factory machine.

High Speed Trunk Engine and Victoria
Dynarno.

A steam engine and dynamo combined has re-

cently been constructed in England by J. S.

Raworth for use where the space is so limited as

to afford barely room for an ordinary dynamo.
The engine is of the trunk pattern as regards its

piston, the trunk being formed of a hardened

steel tube ground perfectly true and fitted at its

I Ill 'iiifi

are directly connected to a shaft by means of

friction clutches. This arrangement enables the

engineer to throw either engine on or off the

shaft while it is running without interfering in

any way with the light. On the shaft are seven

friction pulleys which drive seven United States

incandescent dynamos of 316 candle power light

capacity each. A general switch-board in com-
bination with the friction pulleys enables the en-

gineer to throw any number of dynamos on or

off in proportion to the number of lights burning.

Ampere-meters show at all times the amount
of current generated by each dynamo as well as

the number of lamps in circuit. It is very interest-

ing to watch the movements of the hands of these

ampere-meters at times. On a bright sunny day,

for instance, when only a few lamps are burning
in the building, a cloud may come up and ob-

scure the sun for a few moments; then suddenly
the hands of the ampere-meters commence to

Kennedy's Single Horse-Shoe
Dynamo.

Magnet

An English dynamo, invented by Rankin
Kennedy, is described as a self-regulating, com-
pound-wound machine, consisting of a single

horse-shoe magnet, with an armature of the

Gramme type.

The magnet core is of soft, hammered scrap

iron, the pole-pieces of hematite cast-iron, and

the armature core of soft, charcoal iron washers.

The whole machine is exceedingly simple,

strong, well-proportioned, and well built ; and is

claimed to be well adapted for use in factories,

mills, workshops, and steamers,since it may be left

in charge of any ordinary mechanic, or fireman,

with a minimum chance of its getting out of

order. All the adjustable parts are readily ac-

cessible, and the armature may be removed and

replaced easily and rapidly when necessary.

There is no perceptible sparking at the brushes,

center with the piston which works in a cylinder.

Both sides of this trunk are carried through a

gland fitted with metallic packing of a special

construction, which makes it self-adjusting, and
the lower end of the trunk projects through this

gland into a closed chamber, which is drained to

remove water. Inside the trunk is the connect-

ing rod pin, of hardened steel, which is remov-
able. The other end of the connecting rod is

attached to the crank pin, and fitted with brasses

having a large wearing surface. The crank is of

steel, and forms also the spindle of the dynamo.
The crank webs, after being slotted and finished,

are fitted with iron counter-balances of sucli

shape that when in place each crank cheek be-

comes a disk, and wrought iron hoops bored and
shrunk on and then turned and polished secure

their counter-balances.

This is a double-acting, reciprocating engine,

and has a speed of 900 to 1,000 revolutions per
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minute:, which necessitates very accurate balan-

cing of the rotating parts, and perfect cushion-

ing of the reciprocating parts, all of which arc

made as light as possible for this purpose.

The eccentric which actuates the piston valve

is also balanced and finally adjusted by experi-

ment; and the piston valve itself is very light,

and accurately ground into the liner forming its

working seat. The governor is of the "Acme "

type, fitted direct to the engine shaft, and actu-

ates an equilibrium valve by a short bell-crank

lever. The speed is adjusted by a speeding de-

vice.

The dynamo occupies about fuur-filths of the

space and the engine one-fifth, both being so

combined as to form one complete machine.

One recently exhibited at the Anglo-American
Brush company's exhibition at Manchester was a

4 horse power engine combined with a Victoria

B2 compound wound dynamo, giving an output

of So amperes, and 65 volts, and was connected

with a motor and pump, and worked very

satisfactorily.

The Chicago Edw^ards Oil Burner.

The matter of burning crude petroleum under

steam boilers in electric light plants is brought

to attention again by the cuts in connection show-

ing the form of Burner made by the Chicago

Edwards Oil Burner & Manfg. Co., Si Randolph
street, Chicago. The upper cut shows the burn-

er in perspective, and the lower in section. But

little in explanation is required. The oil is fed

by gravity from a tank, through a pipe which

connects at the lower right hand part of the

burner; the steam is taken from the dome of the

boiler by a pipe which connects with the opening

on the upper right hand part of the burner,

while the air is admitted both through the cylind-

rical shell and through the spindle of the regu-

lator, as shown. In using this burner it is

customary to cover the grate bars with fire brick,

excepting a space about eight inches square in

front of each door for the admission of air; then

to make a six-inch square hole on each side of

the fire box near the door, to take in air through

the grate bars from the ash pit into a flue built

six inches square, back each side of furnace

about 35 inches from end of burner, then across,

the two flues meeting at center, then back to

bridge wall and up within two inches of the

bottom of the boiler, with the opening pointing

to the rear. Fire brick checker work is built on
top of the bridge wall to within one-half inch of

the bottom of the boiler, and a brick floor is laid

back of the bridge wall to the back end of the

boiler, leaving a space between the floor and
bottom of boiler of not less than eighteen inches;

then across the furnace about two feet from the

bridge wall an eighteen inch checker-work wall

is built up to within one-half inch of the bot-

with Buckeye engines, 50 horse power for 18

hours; and 100 horse power for 12 liours. They
never give any trouble, and even at a higher cost

than coal per horse power it would be economy
to burn oil with the Chicago Edwards Burner.

We have no cinders or dust, which is a great

point with our business. We can produce with

these engines and the oil burners i horse power

with 1-6 gallon of oil per hour; or 2J^ bbls. of

oil equal to one ton of coal. We make a saving

of at least one-half in our fuel."

agreement and arrangements with the city of

Rochester as may be required to protect the pub-

lic interests in the premises, and, to this end, it

will formally petition the common council, im-

mediately, for its consent to the laying of its

wires or conduits under ground m Ea.st and West
Main streets. State street, and Front street, to

the extent of at least three miles along said

streets, and remove its poles and wires from said

streets to said extent; that it will, upon the grant-

ing of such petition agree to and comply with

A New Telegraph Learner's Instrument.

The Railway Telegraph- Supply company, M.
A. Knapp, manager, 213 Randolph street, Chi-

cago, have placed on the market the liew style of

telegraph learner's instrument shown in the ac-

companying cut. The instrument is as handsome
and useful as the cut which so graphically shows
its details. It is the intention to sell the instru-

ment with the battery and thus place each
learner in a position to set up his instrument by
himself and take the first step towards learning

telegraphy.

TheTelephone Trouble at Rochester.N.Y.

On the 13th the executive committee of the

People's Telephone association of Rochester, N.
Y., adopted the contract drawn up by the law
committee in fuitherence of the settlement of

the trouble between the telephone company and
its patrons. There were present: Dr. Jonas
Jones, F. J. Amsden, John Van Voorhis, M. W.
Cooke, George H. Newell, A. W. Mudge, Jas.

S. Graham, L. P. Ross, B. H. Clark, C. A. Phil-

lips, George Weldon, S. Remington, F. H. Vick,

E. H. Davis, E. A. Chase.

The document, which bears the formidable

title of " Memorandum of agreement and under-

standing between the People's Telephone associa-

tion and its members and the Bell Telephone
company of Buffalo," starts off, reiterating the

^* .5-rtM

The Chicago Edwards Oil Burner,

tom of boiler—the checker holes being two inches
at the top and three inches at the bottom, and
finally an eight inch checker-work wall is built at

the back end of the boiler.

The Lima, O., Electric Light, Heat & Power
company; the Lafayette, Ind., Electric Light
company, and the Muskegon, Mich., Electric
Light company are using burners of this descrip-
tion, with crude oil for fuel. The experience of
the former company will be of interest. They
write:

" The oil burners put into the boilers at the
electric light plant have proved very satisfactory.

For the past two months we have used 100 bar-
rels of oil per week, running twenty-four hours per
day, with two 80 horse power boilers developing

resolutions adopted at the time the strike was in-

augurated, which stated among other things that

the subscribers would not use their instruments
until the Bell company withdrew its order chang-^

ing the flat rate to a toll rate and adopted a scale

of rates acceptable to the association. The Bell

company had proposed to abandon the toll sys-

tem and acceded to other demands, the docu-
ment continues, and as the company desires the

People's association to rescind or suspend the

resolutions passed over a year ago, as a condi-
tion of such suspension of the resolutions it is

demanded that the Bell company pledge itself to

the People's association and each of its members
as follows:

First.—That it will make and complete such

such reasonable regulations and conditions as the

city of Rochester may impose upon the granting

of such petition; and that it will remove its poles

and wires from the business streets aforesaid to

the extent of three miles and place its wires un-

derground the same distance within five years

from the date hereof, and that at least one half-

mile of such removals and underground work
shall be done in the year 1888, and not less than

one half mile in 1889; that the same regulations

as exist in Boston, in so far as they are applica-

ble and affect the use of the streets and public

and private property by the use of the telephone

companies, shall be made for the city of Roches-

ter, and such other reasonable rules and regula-

tions as the city of Rochester may impose in the

premises.

Second.— That said company will immediately

abandon the toll system of collecting its revenues

and establish a flat rate for all its subscribers in

Rochester, and will not directly nor indirectly

impose any other system than that which is

known as the flat rate system.

Third.—That said company will place its wires

underground in the principal streets hereinbe-

fore mentioned, or remove them from said

streets to the extent aforesaid within said five

years and to the extent hereinbefore mentioned,

In 1S88 and 1889, unless the city of Rochester, or

other competent authority, shall require a more
rapid removal of said poles or wires, in which

case the said company pledges itself to comply
with the requirements of the city of Rochester in

this respect, and duly to obligate itself to this

end, and to give such indemnity to the city of

Rochester as it shall require to protect itself

from liability for damages from any poles or

wires, or structure of any kind, and from any
operations of said company in said city, and to

protect the city of Rochester from or for any

damages, and if the city desire it, the company
is to furnish, free of charge and expense to the

city, for all time, such opportunity and space and
fixtures as it may require upon the top cross-arms

of any of the poles of the company in said city,

and space and opportunity to operate and place

to the extent of 100 wires—one duct—in all

underground conduits.

Fourth.—Telephone subscribers who ceased

using their instruments in November, 1S86, and

i
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who resume the relation of subscribers, or offer

to do so, prior to iMarch i, 1888, shall receive

credit for amounts paid by them for service to

be rendered after November 20, 18S6, and all

claims by the company upon contracts with

subscribers in force November 20, 1886, for

moneys which became due, or for which they

became liable, on or prior to November 20, iS86,

for service after said date to the expiration of

their contracts shall be cancelled, and such sub-

scribers released from liability upon such con-

tracts, and all subscribers liable on such con-

tracts, November 20, 1886, shall be released from

mittee of the association by a two-thirds vote of

said committee. In case of a vacancy, others
are to be selected in the same manner by said

committee.
Seventh.—Said company agrees not to charge

in excess of the following rates for the use of the

telephones for night and day unlimited service,

providing the best obtainable apparatus and fa-

cilities in every respect, viz: For business sta-

tions on special lines at the rate of $64 per year,

and on combination lines at the rate of $57; for

professional persons on special lines at the rate

of $54, and on combination lines at the rate of

Fig. 3.—A New Carrier for Linemen.

liability upon such contracts for telephone ser-

vices.

Fifth.—In the suits of the company against

George H. Worrall et al., the company is to

stipulate to cause it to be discontinued and de-

fendants released from liability, and the company
is to pay the defendants' taxable costs and dis-

bursements and reasonable counsel fees to the

attorney and counsel of defendant in said case
;

and, subject to the consent and stipulation of

the attorney general, the company is to stipulate

discontinuance of the suit of the people against

Fig. I.—A Nfw Carrier for Linemen.

the company, and to pay all costs and disburse-

ments of the plaintiff and amounts due the attor-

ney general, and also reasonable counsel fees to

the counsel who appeared for or represent the

plaintiffs in said action, and the company to pay
the reasonable charges for the services and coun-
sel of the members of the law committee of the

association, in respect to the legal matters aris-

ing out of the contest between the subscribers
and said company since October i, 1886.

Sixth.—That the company will cause to be
elected into its board of directors three residents

of Rochester, to be selected by the executive com-

$46; for residences on special lines, at the rate of

^45; and on combination lines at the rate of $40;
with mileage at the rate per mile of $20 per an-

num beyond one mile, except on combination
lines, where each subscriber is entitled to one
mile; subscribers to have special or combination

lines at their option. The above mentioned rates

not to be increased for five years, except when
the company's wires are put underground. After

the completion of each half-mile of underground
work, not exceeding two miles, the rate of each

subscriber may be increased fifty cents per an-

num. But in case said company is, during the

said five years, relieved from the royalties now
being paid to the parent company of Boston, or

from any part thereof, or in case the American
Bell telephone company, said parent company,
or its successors shall at any time reduce the

royalties charged to any other company or users

of telephones in this state, either by compulsion

or by its voluntary action, or if the rates for tele-

phone service applicable to Rochester shall be

reduced by the legislature, a corresponding re-

duction shall be made to said subscribers in the

above mentioned rates.

Eighth.—In case any subscriber shall rent or

take a second station on the same line, the price

for the second station shall be at one half of the

rates provided for herein.

Ninth.—In case the People's Telephone associa-

tion shall rescind or suspend the said resolutions

from operation for five )'ears, the said company
pledges itself to bind and obligate itself to carry

out the terms and spirit of this undertaking and
arrangement in such form as the law committee

of the said association shall determine, either by
inserting provisions in the telephone contract

with subscribers, so that it shall be obligated to

each subscriber, or by contract with the city of

Rochester, or by both.

A New Carrier for Linemen.

Linemen who have struggled with tangles,

knots and crosses in telegraph and telephone

wires, will recognize at once the utility of the

simple little tool illustrated in the accompanying
cuts, of which Fig. i is a full size perspective

view. Fig. 2 an outline view showing the manip-

ulation of the tool and Fig. 3 the method of us-

ing it.

The tool or carrier, as it is termed, was de-

signed for stringing or taking down wires but it

will prove particularly valuable in replacing old

wires on telegraph poles with new wires, as where

a large number of wires are strung on the same

pole it is a difficult job to replace any or all of

them, as they have to be cut at frequent intervals

and involving tangles without number and re-

sulting naturally in crosses. By the use of this

tool long stretches of wire can be put up or taken

down or replaced with new in a very expeditious

and rapid way. The device as shown in Fig. i,

consists of a standard provided at the bottom
with a gimlet-point screw. On axes at right an-

gles to the standard are two sheaves between
which the wire is designed to run. The upper
sheave or roller, by means of the thumb-screw
shown is adjustable and permits the roller to be
so extended as to allow the insertion of the wire
between the rollers. This is shown plainly in

Fig. 2. When using the tool the lineman goes
from pole to pole, screws a carrier into the cross

arm next each glass insulator of the line to be re-

newed and detaching the wire places it between
the two sheaves; the new wire is then attached to

one end of the section of old wire and by pulling

at the other end of the section the old wire is

readily drawn out while at the same time the new
wire is drawn into place. The lineman then ties

the new wire to the insulators, removes his car-

riers which are then ready to be used on another
section.

Wires can be taken down or strung in the same
way, the chief point being the very great reduc-
tion of friction by the use of the carriers.

The Western Electric company, of Chicago,
is preparing to introduce these useful tools to

the trade.

A Government Telegraph.

Senator Culloni proposes to amend his tele-

graph bill, changing the rates named in the
original bill, more especially for the transmission
of press matter. While he believed congress
ought to prescribe rates for the use of the gov-
ernment wires as it prescribes rates for the use
of the mails, instead of leaving it to the discre-

tion of officials, yet the rates named in his bill

were designed merely as a suggestion to the com-
mittee which should have the bill in charge. He
has reached the conclusion that there ought tobe
no difference upon government lines between ser-

vice of like character rendered to evening papers
and those to morning papers, and that the govern-
ment should know no preferred patrons as to

rates for like classes of business or as to order
of transmission. The rates to be named in his

Fig. 2.—A New Carrier for Linemen.

amendment are based upon a unit of one hund-
red words or fraction thereof, and are as follows:

For 500 miles or less, 25 cents; between 500 and
1,000 miles, 30 cents ; between 1,000 and 1,500

miles, 35 cents; between 1,500 and 2,000 miles, 40
cents ; between 2,000 and 3,000 miles, 45 cents,

and for more than 3,000 miles, 50 cents. When
more than one copy of the same dispatch is sent

to the different newspapers at the same or at dif-

ferent offices the postmaster general is to pres-

cribe the rates to be charged for the " drop "

copies.
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The Elements of Electric Lighting.

By Philip Atkinson, Ph. D.

NUMBER XXVI.

Arc Light Carbons.—As the efficiency of

the electric light depends very largely on the

carbons it is of the highest importance that they

should be properly prepared; hence not only the

materials of which they are composed, and the

methods used in their preparation, require care-

ful consideration, but their length, diameter, con-

ductivity, resistance and other points, are also

matters of the utmost importance in securing the

best results.

As already stated wood charcoal was the sub-

stance employed by Sir Humphrey Davy, but

this, in its ordinary state is unsuitable, being soft

porous, and rapidly consumed, with a deflagra-

tion troublesome and dangerous; it therefore be-

came necessarv to find some form of carbon

which would consume slowly, and give a steady,

brilliant light. The carbon cut from the interior

of gas retorts, was proposed by Foucault, and

was found to fulfill these conditions to a certain

extent, but its impurity and lack of homogeneous-

ness interfered seriously with the quality and
steadiness of the light, though, for want of some-

thing better, it was used in all the early experi-

ments; but it became evident that carbons spec-

ially prepared for this purpose were required,

and this requirement became the more imperative

when electric lighting, by the invention of the

dynamo, was made a commercial success. Vari-

ous experiments by different European inventors

finally resulted in the production in France of the

carbons of Carr6 and Gaudoin, which were the

first to fulfil approximately the required condi-

tions of purity, homogeneity, proper resistance,

and proper form.

Previous experiments in this direction by La-
cassagne,Thiersand others had been made in 1857
and subsequently, by pulverizing and purifying

the carbon, making it into a paste, molding and
baking it. One of the early methods of Gaudoin
was to use rods of wood charcoal, similar to

those employed by Davy, infiltrate them with

various hydrocarbons by repeated soaking and
baking alternately till they had attained the nec-

essary consistence as indicated by their metallic

ring.

The Carre carbons, which still maintain a high

standard of excellence, are now made as follows:

Fifteen parts of pure coke finely pulverized, and
five parts of calcined lampblack are mixed with

seven to eight parts of a syru p made of cane sugar
and gum arable, in the proportions of thirty parts

of sugar to ten parts of gum. The mixture is

then pulverized, made into a paste with water,

forced under heavy pressure into a die of the

form required for the carbons, and baked repeat-

edly at a very high temperature. After each
baking the carbons are immersed in a concen-
trated syrup of burnt sugar, maintained at a boil-

ing temperature, so as to fill the pores with the

sugar, the process being facilitated by intervals of

cooling; and the superfluous syrup being washed
from their surfaces with boiling water previous
to each baking. When the required density is

attained the carbons are slowly dried for about fif-

teen hours at a temperature of about i7o°C. and
are then ready for use. Great tenacity is one of

the good qualities claimed for these carbons, and
they can be used in lengths of twenty inches

without risk of fracture.

The Gaudoin carbons are made from carbon
obtained by the destructive distillation, in closed
graphite crucibles, of tar, bitumen, pitch, oil and
other substances; all foreign matter being expell-

ed, leaving a residuum of nearly pure carbon.
This is reduced to a fine powder, made into a

paste, and the . carbons formed under a high
pressure.

Napoli, another French manufacturer, makes
his carbons from a coke obtained from the slow
distillation of coal. This coke after being pulv-

erized and screened is mixed with gas tar, in the

proportion of 75 per cent, of the coke to 25 per
cent, of the tar. The carbons, after being
formed, are first baked at a low temperature, not
exceeding that at which the coke and tar were
produced; after cooling they are baked again at

a white heat, which removes all traces of gas,

producing carbons of great hardness, ready for

use without further treatment, which are said to

give a steady, pure, wliite light at a slow rate of

consumption.
In the manufacture of the Liepmann carbons,

made in London, the raw material is obtained
from the distillation of mineral oil, which, it is

claimed, contains only carbon and hydro-
carbons, and furnishes carbons free from the im-
purities found in those made from coke, graphite,

or retort carbon, which produce the colored tints

and flickerings in the light, and the troublesome
ash deposit. The material is soft and brittle,

and easily pulverized. It is first ground to a

fine powder, then baked, and subsequently
mixed with a specially prepared tar, and the

paste thus formed, molded into carbons. The
molding is done under a pressure of about 13,-

000 pounds to the square inch, obtained from
a hydraulic accumulator in connection with

a steam engine and pump. The carbon rod, squirt-

ed endways through a die, issues continuously
upon a table moved on rollers, and when a length
of fourfeet is attained it is cut into 12 inch lengths

by four knives carried in a frame. The carbons
are then stacked with carbon dust between the

layers to prevent adhesion, dried in the air for

several weeks, and then straightened by being
rolled between boards, after having been suffi-

ciently heated to render them plastic. Two
kinds are prepared in this way, the solid carbons
and the shells for cored carbons. These shells

are closed at one end and the cores injected by
a small hydraulic press.

The baking, which is an exceedingly import-

ant and delicate operation, is done in gas heated
furnaces in which the heat can be kept under
perfect control. The carbons, stacked upon an
iron trolly, are slowly passed through the princi-

pal furnace which has five zones of heat; they
enter through the coolest zone and emerge
through the hottest, and then pass into an auxil-

iary furnace the temperature of which is re-

duced very slowly. They are then finished by
trimming the ends, and copper plating such as

require it; and after being tested for resistance

are ready for use.

The testing is accomplished by an automatic
machine, electrically controlled, through which
the carbons are passed; each one being momen-
tarily inserted in a shunt to a solenoid. The
required resistance of a carbon being about two-
tenths of an ohm, if the resistance exceeds this,

the carbon is held, carried forward, and dropped
into the box of rejected carbons; but if the re-

sistance is less, permitting a greater flow of cur-

rent through the carbon, the current through the

solenoid is reduced, and by means of a spring,

which opposes the attraction of the solenoid, the

carbon is released and drops into another box.

The copper plating is accomplished by an ap-

paratus having eight sliding frames, each carry-

ing a row of spring clips by which the carbons
are suspended, and under each frame a glass

vessel containing dilute sulphuric acid in which a
copper cylinder is immersed; this cylinder forms
one of the electrodes, and the frame, when low-
ered and immersed in the liquid, forms the

other. The current is furnished by a dynamo
which also supplies the current for the testing

machine; connection being madeby an automatic
switch when the frame is lowered; and the time
required for plating is indicated by the color of

the deposit.

In the United States the material now used in

the manufacture of arc light carbons is pe-

troleum coke, a residuum of the distillation of

crude petroleum, which contains very little for-

eign matter that can not be expelled by heat. This
is ground and mixed with some hydro-carbon,
generally gas-house pitch, and the mixture then
ground again. It is then placed in steel molds
of the proper form, 12 inches long, and heated
sufficiently to render it plastic, after which it is

subjected to a hydraulic pressure of from 3,000
to 8,000 pounds to the square inch; the amount
of pressure depending on the purpose for which
the carbons are intended. They are then baked
at a high temperature for 24 to 100 hours, ac-

cording to the style of furnace, and number of

carbons placed in it. The crooked carbons are

then culled out and the straight ones electro-

plated.

The Lyons, Kan., electric light plant was put
in operation January nth.

Practical Telephony.
liY TllOS. D. LOCKWOOIJ.

Part IV.

In describing the calling generator, I intimat-

ed that there was still another attachment to

speak about, which would be referred to there-

after.

Let us look at Fig. 5. We see there a series

of magnets; they are horse-shoe magnets, but
not being privileged to see at the same time both
sides of an opaque substance, we can only see

one side of them. They are the generator mag-
nets and between their poles lies and revolves

the Siemens armature which was described in our
last.

The armature is rotated by a spur wheel and
pinion, or some equivalent mechanical device,

ihe pinion being on the armature axis, and the

wheel mounted upon an axle in a journal above,

which is adapted to be rotated by a crank. [I

mean a crank handle.] The whole indicates the

generator and is marked with the letter G. The
wire from one end of the armature coil passes to

the line and out to the bell b at the distant sta-

tion, where it finally terminates at the earth.

The other end of the armature coil, by means of

suitable springs or brushes, is in connection with

an earth wire at the same station. The line wire,

it will be noticed, is broken or discontinuous

about the middle portion; this is merely to in-

dicate that it may be of any length. No'w as far

as the ringing is concerned, the apparatus I have
already described is sufficient, and the " bell can

go ringing for Sarah " all day if necessary; but

for several good reasons, two, at all events, it is

found advisable to cut out of circuit the gener-

Earth
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ator coils whenever the act of ringing is not in

operation.

The first reason is that it is always an advan-

tage to keep the resistance of the circuit down
to as low a point as possible. It would take a

stronger generator than is at all necessary to

ring the bell, if all the generators were always in

circuit, because there is a considerable amount
of fine wire on the armature, involving a high re-

sistance, and except when the call is being sent,

a useless resistance; and on a private line, for

example, where there are, say, five stations to a

mile of line wire, the resistance of five generators

would be an important factor, and it would be

almost impossible to make the bells ring loudly

from any station. Again it is useless to expose

any more fine silk-covered coil wire to the action

of lightning and dynamo crosses, than is abso-

lutely necessary. In the third place, if there are

any intermediate stations on a line, the introduc-

tion of electro-magnets of any kind into the cir-

cuit deteriorates the loudness and clearness of

the transmitted telephonic conversation more
than anything else can, making it both weak and

inarticulate; this is owing to magneto-electric

currents which, whenever an electric change

occurs in the coil, are generated usually in op-

position to the legitimate talking current The
bell magnets exercise this adverse effect also, but

it is clear that we can not cut these out, because

they are what we must ring the subscriber with.

Where there are way stations, several plans have

been and may be adopted with respect to the

bells to lessen the evil. The simplest way is to

wind the magnets with coarser wire; another

good way is to connect the bell magnets in mul-

tiple arc instead of in series, and by this means

the resistance is reduced to one fourth of its

original magnitude, while the adverse currents

are also generated in much less force.

Well, this long explanation is only the prelude

to the statement that the line seen below the

magnets in the diagram, curhng up at the right

and touching the main line outside of the gener-

ator, and at its left terminating in a spring, which

bears upon the end of another spring, is the shunt
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wire or short-circuiter of the armature. The
second spring is in electrical contact with the

armature brush. The crank may be turned

rapidly while this shunt circuit is unbrolcen but

no electricity passes to line, and no bell is rung;

the only thing that can happen is that the elec-

tricity generated within the short-circuited coils

l
may take a run cross-lots, and break through the

j silk insulation, damaging the generator.

The little push button at the left of the figure

controls the shunt; when it is pushed, the springs

are separated, the short circuit is broken, the

j
electricity flows to line, and the distant bell is

( rung.

^
J

fW.El., CAf. Mg.G

For a long time this manually operated push
button was the only means for controlling the

shunt. By and by the American rage for labor-

saving devices broke out, and an automatic shunt-
breaking device was adopted. Pretty nearly

about the same time some half-dozen different

-arrangements were invented for this purpose by
as many different great inventors; and out of

them all I have picked the one shown in Fig. 6,

not because it is so much better than any other,

but because it is easier to show in a picture.

Even now. to make the matter as clear as I hope
to, I have had to show two views in one drawing
of the wheel and pinion of the driving gear.

That view which is seen at the right in dotted
lines, is merely a phantom, thrown in to indicate

the electrical connections. In fact, the electrical

arrangement is exactly the same as in the first

case; the generator coil is in two circuits at once,

a long one, viz: the line; and a short one, viz:

the shunt; and as electricity although energetic,

is characteristically lazy, the result is that as

long as it has the choice of two ways, it will in-

evitably choose, or at least the greater part of it

will choose the shortest. The difference between
the two plans is that, whereas in the former, two
hands were required, one to turn the crank and
one to push the button, in the second plan the
act of turning the crank, is caused automatically
to break the short circuit.

The short circuit extends from one side of the
generator to the metal of the mechanism, and
thus to the pinion and wheel; and from a point
on the main circuit on the other side of the gen-
erator to an arm on the crank shaft which is in-

Fig.l "'BI..CU.

sulated. A coiled spring is fastened at one end
to this arm, and at the other end to a fixed pin

on the wheel. The crank shaft in this form works
loose in the wheel.

When the generator is at rest, the short circuit

is closed through the crank arm, and the pin

against which it rests. When the crank is turned,
the arm is pulled against the force of the spring
away from the pin, thus breaking the short cir-

cuit, and the rotation continuing, it brings up
against a second pin fixed also in the side of the

wheel but insulated by a hard rubber bushing,
and pressing against this, turns the wheel round.
As I have already said, this is only one type

of the automatic arrangement, and perhaps not

the best, but when the function, the " why " and
" wherefore " is known, and when it is stated

that this is the same in each case, and that the
differences are only in mechanical detail, I am
sure that this explanation is sufficient.

There is still another appliance in the bell box.

This is the device which is at once the telephone
support and an automatic switch. It is indicated in

diagram in Fig. 7. We don't want to have to tele-

phone through the bell magnet, and it is equally

undesirable to have the telephone in circuit when
the line is not in use. The reasons are substan-

stially the same, as have been already detailed in

speaking of the generator. Consequently almost
as soon as the telephone was used, the utility of

some switch was seen. At first an ordinary manu-
al, or button switch was employed, but the user,

with persevering perversity, soon developed a

stern and martyr-like resolution to leave the

switch on the wrong side. Then a device was
arranged so that the handle of the switch, when
turned to the telephone side, stood opposite the

telephone hook, and in such a position that the

telephone could not be hung up until the switch

was moved back to the bell side. This worked
very well, but very naturally suggested in short

order a further improvement, namely, an advance
to the principle embodied in the drawing. In this

advance the switch itself is turned into a lever

which is pivoted at one end, and which has a

yoke at the other end, so that the telephone when
not in use can be hung there, h spiral retracting

spring is then added to pull the switch in the op-

posite direction when the weight of the receiving

closed for many minutes in succession it became
polarized, and lost its power.

So one of two things had to be done. Either

provide a closed circuit battery, like the Daniell

or gravity types, or some automatic contrivance

by which the circuit of a LeClanche battery

could be opened when not in use, and closed

through the transmitter when wanted. Grav-
ity batteries at their best are what the late Mr.
Mantaliui would have called " dem'd moist, un-
pleasant bodies," and besides being dirty, require

considerable attention. The latter alternative

was therefore adopted ; and the arrangement is

indicated in the sketch Fig. 8.

Two other contact springs are added on the

upper side of the switch, which form the two or-

dinarily disconnected terminals of the local, or

transmitter battery. Now the regular main line

circuits are the same as before, the bell branch
leading from the spring b through the bell to

earth; the telephone circuit from the switch leads

from spring t by wire 3 to and through the sec-

ondary circuit of the transmitter induction coil,

and then through the hand telephone to the

screw leading to earth or line out; we will now
trace the battery circuit; this, leaving the battery

B and tracing downward, passes by wire i to the

primary circuit of the transmitter coil; from the

other end of the said coil to one of the transmit-

ter contacts, then to the other or opposing con-

tact and out by wire 2 to one of the additional

springs .y, at the switch, through the metal of the

switch to the second spring s, and from there

back to the opposite pole of the battery.

B

m
Tr

telephone is removed. Now all we have to do is to

make the switch lever of conducting material, and
provide it with an electric contact piece at both

upper and lower position. The line wire is per-

manently united to the switch lever. Both upper

and lower switch contacts are in the form of flat

springs. Obviously, the lower one must lead to

the bell magnet because it is the bell which must
be in circuit while the telephone is on the hook,

and the line unused ; and it is equally obvious

that the upper spring must connect with a circuit

leading through the telephone, because when we
begin to use the latter we want to connect with

the line, and we also want the bell disconnected.

An inspection of the ske'tch Fig. 7, will show that

these conditions are complied with. The line

comes in, is attached to the hook lever S; this

when the telephone is in place, is by its weight

pressed down, and makes contact with the surface

of the contact spring /', which has a wire, leading

to one terminal of the bell magnet; the other

wire of the bell is connected with the earth wire,

or with the line out. But take the telephone

from its place ; now, the hook drawn by the

spring s flies up, and makes contact with the

flat spring /, leading to and through the telephone

and to earth, or to the wire out; and at the same
time entirely disconnecting the bell. Many vari-

eties of this arrangement have from time to time

been in use, but all embody the same principle.

As long as the magneto telephone only was

used, the above switch was all that was necessary.

But in process of time the battery transmitter

came into use; this necessitated the introduc;tion

first of all of a battery. Now, a new problem

faced the telephone constructor. The battery

was only wanted occasionally; the LeClanche
battery or some other open circuit battery was

the most convenient, but if its circuit was kept

Earth

It will be noticed that at the switch the mai

and local circuits are actually in contact with on

another, but this does no harm provided they do
not touch at any other point. If they do, so

much of the local circuit as lies between the two
points is cut out.

Quite frequently, the switch is made with but

two contact springs for the upper position, one of

them having to serve both as main line telephone

and local spring, but I think it tends to simplicity

to have three, and also that it is better if it can be

done, to have an insulated contact plate for the

two local contact springs to press on, so that no
cross can take place between the two circuits.

This is only, however, for additional security.

In Part V. I propose to discuss the several

ailments which attack the appliances I have here

described.

[To be continued^

In the London Electrician of Dec. 9th, C. F.

Proctor claims that the phenomenon of semi-de-

composition of lead glass in lamps by electric

current aided by heat, described by Mr. Cherrill,

in the article reproduced in this journal,

was pointed out by him and proved by

C. H. Stearn, to be electrolytic action two years

ago, when he (Proctor) was sub-manager under

Mr. Cherrill. In the correspondence given Mr.

Stearn credits the discovery of the electrolytic

action to Mr Proctor and says ; "I have embedded
flat plates of platinum in a block of the glass

and produced the blackening in less than a min-

ute, the glass being very hot. I reversed the

current and got the second pole black." He
adds that in every instance gas was evolved at

one pole while the blackening occurred at the

other pole, causing bubbles in the glass, with

consequent leakage and bad vacua.
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The semi-annual convention of Edison com-
panies will be held in Chicago the second Wed-
nesday in February.

The headquarters of the Western Electri-
cian, during the electric light convention Feb-
ruary 2ist, 22d and 23d, at Pittsburgh, will be in

parlor 10 of the Monongahela house.

Mr. Brown's paper, read before the Chicago
Electric club last Monday evening, taking
grounds against the proposed revision of the
patent law, will commend itself as a clear and
able exposition of reasons why revision of pat-

ent laws and methods should not be undertaken
at this time during the discussion of this im-
portant question, the paper should, and undoubt-
edly will, receive careful perusal and considera-
tion.

An interesting document is that bearing the

title of "memorandum of agreement and un-
derstanding between the People's Telephone
association [of Rochester, N. Y.,] and the Bell

Telephone company, of Buffalo," reproduced in

our columns this week. The agreement states in

plain language the conditions on which the

American Bell Telephone company can resume
business in Rochester, and it is believed, if the

spirit shown by the ex-telephone users of that

city is a criterion, that the American Bell will

have to accede to the conditions or let the plant

of the sub-company in Rochester lie idle a while

longer.

At the meeting of the Chicago city council

Monday evening last Corporation. counsel Green
presented an opinion regarding a proposed or-

dinance licensing telephones. He maintained as

he has heretofore that the city could not exact a

license fee for each instrument in use.

On the question of the right the Chicago tele-

phone company had in -the streets, he was of the

opinion that the company had never obtained the

consent of the city to its use of the city's thor-

oughfares. The company had acquired the

property of the Bell Telephone company, but had
not obtained the franchise to occupy the streets

by the transfer. The law required the company
to obtain the city's consent to the occupancy of

its streets, and, having failed to obtain it, the cor-

poration had no rights in them.
An ordinance was then submitted, emanating,

it is understood, from the Chicago Telephone
company, providing for a payment of a license

fee of five dollars for each telephone and divid-

ing the streets into two classes, one including
those in which wires should be laid undergound
and the other those in which wires should be
strung aerially. The ordinance was ordered
printed.

The phase put upon telephone litigation in

the state of Indiana by the decision of Judge
Ventor in the matter of the application of Susan
B. Tulley for a mandate compelling the Central

Union Telephone company to supply her a tele-

phone and connections at the rate established by
the legislature—three dollars per month—noted
in a recent number of the VVES'tERN Electri-
cian, has attracted considerable attention.

Heretofore the telephone company has assumed
that it had the option of accepting or refusing

the rate fixed by the legislature, but in spite of

the company's arguments the judge held that as

the company was engaged in a general telephone

business it was bound to supply telephones and
connections at the rate fixed by law.

to future municipal regulations not inconsistant

with the ordinance itself.

"Judgment affirmed."

Professor Barrett, city electrician of Chi-

cago, submitted an estimate to the city council,

January 3rd, on the cost of erecting a city elec-

tric light plant on three different systems. The
cost of a central station incandescent system with

a capacity equal to an average constant demand
of 75,000 lamps of 16 candle power each, averag-

ing 840,000 lamp hours per day, he estimated at

$1,950,000 exclusive of real estate; of a munici-

pal incandescent system including building for

station $541,698; of an arc light system for street

lighting only $435,230. In notable contrast to

these figures are those of George B. Swift, com-
missioner of public works of Chicago, on the

cost of a gas plant for furnishing gas to private

consumers as well as for street lighting, present-

ed at the Monday night's meeting of the city

council of Chicago, based upon the cost of the

gas plant owned and operated by the city of

Philadelphia. The plant there consists of four

manufacturing stations and five holders. The
works have a daily manufacturing capacity of

14,000,000 cubic feet with a storage capacity of

12,000,000. The daily output of the Chicago gas

companies is between 13,000,000 and 14,000,000.

The entire cost of the Philadelphia plant, after

deducting earnings up to date, was $8,125,000,

of this amount $750,000 was paid for gas works
belonging to corporations in suburban towns.

The price of gas is $1.50 a thousand cubic feet.

In 1885 it was $1.70 and in 1886 $1.60. The
estimated value of the works, not including real

estate, is $12,883,047.58, The commissioner es-

timated that a plant can be erected in Chicago,

exclusive of real estate, capable of an output

equal to that of to-day, for $6,000,000.

The supreme court of the state of Louisiana

on the 9th inst. handed down a decision in the

case of the city of New Orleans vs. the Great

Southern Telephone & Telegraph company.
A syllabus of the decision is appended. From
it the points in controversy can be gathered. A
perusal will impress the reader with the fact that

the decision is eminently just and in accordance

with equity. The decision reads :

" I. An annual charge of $5 per pole upon the

poles of a telephone company already established,

imposed by a municipal ordinance as a 'consid-

eration for the privilege ' is not a tax either on
property or as a license, and can not be sustained

as an exercise of the taxing power.
"2. It is not an exercise of the police power,

as it involves no consideration of public order,

health, morals or convenience.
" 3. A municipal ordinance granting to a par-

ticular company authority to construct and main-

tain telephone lines on the streets,without any limi-

tation as to time and for a consideration stipulated,

when accepted and acted on by the grantee by
a compliance with all its conditions and the con-

struction of a valuable and expensive plant,

acquires thereby the features of a contract which
the city can not thereafter abolish or alter in its

essential terms without theconsent of the grantee;

and the imposition of new and burdensome con-

siderations is a violation thereof.
" 4. A provision in the ordinance to the effect

that ' the acts and doings of the company under
the ordinance shall be subject to any ordinance

or ordinances that may be hereafter passed by
the city'—does not convert the grant into a mere
revocable permit. On the contrary, it assumes

that the ordinance is to continue in full force

and effect and recognizes the right of the

grantee to do and to act under and in accordance

with it and only subjects ' such acts and doings

'

The e.xecutive committee of the National

Electric Light association met in Baltimore on
the 7th inst., preparatory to the seventh semi-an-

nual convention to be held at the Monongahela
House in Pittsburgh, Feby. 21st, 22nd and 23rd.

The committee investigated the financial affairs

of the association, and found them in satisfactory

condition; and decided that the association would

insist upon the just revision of the patent laws.

The subject of the formation of a cooperative

carbon company by the various electric light

companies of the country, numbering about 300,

was discussed. The secretary was directed to

correspond with the leading manufacturers of

carbons in the country requesting them to pres-

ent their views at the meeting of the association.

J. Frank Morrison positively declined re-nom-

ination to the presidency of the association, and

a sub-committee was appointed to recommend
the name of his successor.

The programme of the papers to be presented

at the convention is appended. Its range is wide

and as might be inferred the topics to be intro-

duced for discussion are live ones and of interest

to every man engaged in electric lighting or the

development of power through the medium of

electricity:

A. L. Reinman, of Westinghouse Electric

company, " Incandescent lamps,"

C, O. Mailloux, of Julien Electric company,
" Storage batteries."

F. J. Sprague, of the Sprague Motor company
" Dollar and cent question of the motor busi-

ness."

P. O. Keilholti, of United States Electric Illu-

minating company, Baltimore, Md., " Fuel gas

and storage batteries.

G. A. Leibig, of Baxter Motor company,
" Motors in general."

W. W. Leggett and Jesse M. Smith, " Un-
derground conduits for arc lights."

T. C. Smith, of Allegheny Co. Light com-

pany, Pittsburgh, Pa ,
" The practical side of the

distribution of the alternating current from cen-

tral stations."

Professor Thomson, of Thomson-Houston
company, " Necessary tests for arc and incan-

descent mains."

O. B. Shallenberger, electrician Westinghouse

Electric company, "The life of incandescent

lamps and the general principle governing the

distribution from alternating currents."

Professor Lange, Westinghouse Electric com-

pany, " The magnetic efi'ect of currents upon

various metals."

The Subway commission of New York have

been invited to be present at the convention and

express their views as to the feasibility, practica-

bility and success of underground conduits from

their observation in New York. Like commis-

sions in Brooklyn and Philadelphia have also

been invited to be present, and if they can not

attend are requested to send experts.

The railroad fare from Chicago to Pittsburgh

for persons attending the meeting will be $16, of

which $12 will be paid on purchasing the ticket

in Chicago, and $4 on purchasing the return

ticket in Pittsburgh. It will be necessary for

persons purchasing tickets to secure a certificate

from the agent of whom they buy. This certifi-

cate must be presented to the secretary of the

National Electric Light association, W. H. Hard-

ing. On presentation he will issue to the holder

a certificate which will entitle him to a return trip

to Chicago for $4.

The rate for the round trip is equal to one and

one-third fares, and holds good throughout the

west, including St. Paul, Minneapolis, Kansas
j

City, St. Joseph, Denver, St. Louis, Cincinnati, •

Columbus, Indianapolis, Louisville, Detroit,

Cleveland, etc.

Geo. S. Bowen, of Elgin, III, who is in charge 1

of arrangements for the transportation of western

members to the convention, will shortly issue a
'

circular setting forth the details, but he is desir-

ous that all persons intending to go to the con- .

vention advise him at once, in order that he may I

arrange that all who go from Chicago go on the

same train.
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Revision of the Patent Law.'
By C. a. Brown.

The business in which most of us are engaged,

viz., that allied in some way to the manufacture

and introduction of electrical apparatus, touches

the law at many points. First, there is the pat-

ent law which prohibits the manufacture, sale or

use of apparatus infringing on the monopoly

given by the government to the patentee of any-

thing new and useful. Then after you have

made something which you are willing to guar-

antee is no infringement on any man's patent

—

no matter what some competitor may say—you

meet, besides the laws relating to contracts, the

more complicated questions regarding the powers

of city authorities, perhaps, and last of all when
you have made your apparatus, secured your

contract in the proper form, and installed your

plant, you meet the laws framed, so it is said, to

enable people to avoid paying their just debts.

We shall surely not go amiss then, if for one

evening we turn from the consideration of me-

chanical electrical contrivances to discuss inter-

ests less physical in their character.

The subject which will be briefly presented in

this paper is the patent law and its proposed

amendment. Special interest attaches to this

subject just now, as you are all aware, because

an effort is being made, backed by the authority

of the National Electric Light association to have

a patent commission established. At the ap-

proaching electric light convention an effort

will doubtless be made to take some final action

in this matter, and it is in part with the view of

having such of our members as shall attend this

convention prepared to take intelligent action on

this question that this paper on this subject is

presented.

The bill which will be introduced into the

fiftieth congress and to assist in securing the pas-

sage of which we have all been or will be asked to

contribute, is as follows :

A BILL CREATING A COMMISSION TO EXAMINE
AND REPORT TO CONGRESS NEEDFUL REFORMS

IN THE PATENT LAW.
' " Whereas, The patent laws of the United

States are deemed to be in such condition as to

require revision ; therefore,

"Be it enacted, by the senate and house of rep-

resentatives of the United States in congress as-

sembled :

" Section i. That a commission be, and the

same is hereby created, to consist of three suit-

able persons to be appointed by the president of

the United States, who shall hold office until a

final report of this commission is submitted to

and accepted by congress, and who shall receive

for their service a compensation of $5,000 each

per annum.
"Section 2. It shall be the duty of this com-

mission to examine thoroughly the patent laws

of the United States, and those of other coun-

tries, and their practical operation and effect, in

meeting the needs of the public and fulfilling the

purposes for which they were created ; to formu-

late a report to be submitted to congress

which shall set forth the results of this investiga-

tion and their conclusions therefrom, with refer-

ence to changes in, or additions to, the present

law pertaining to patents. The report shall also

contain a draft of an act which will provide for

the changes found necessary by the investiga-

tions of the commission.
" Section 3. The commission is authorized to

-employ such clerical force as may be necessary

for the proper conduct of its work and to incur

such other expenses for stationery, printing, etc.,

as may be found expedient
" Section 4. The salaries of the members of

this commission as well as all expenses legiti-

mately incident to its work, shall be paid from
the surplus in the United States treasury to the

credit of the patent office. All expenditures by
or for said commission, other than the salaries

of the members, shall, however, be under the

control of and authorized by the secretary of the

interior."

When this bill is introduced into the fiftieth

congress is it not likely that some congressman
will ask, "If some oneknows-that the patent law

needs revision why doesn't he point out in what
respect the revision is necessary? " If this con-

gressman should be " a terrible granger from the

IRead before the^Cblcago Electric club, Jaauary 16tli.

west," to use an expression of Mr. Walker in his

speech at a recent meeting of the American In-

stitute of Electrical Engineers, will he not go on
and exclaim, " Fifteen thousand dollars a year
and expenses to investigate the English and
French, the German and Russian, the Swiss and
Dutch patent laws and their practical opera-
tion!" [We are all aware that patent laws in

Switzerland and Holland are like snakes in Ire-

land—there aren't any.] He will ask further,
" Why can't we use the investigations which
have already been made and the reports which
have already been rendered about the foreign
patent systems ? Such reports are found in nu-
merous books." And then he may assert that

this commission scheme is a device of protec-

tionists to reduce the surplus without reducing
the tariff, and thus will be blighted the hope of

those who favor this bill on the ground that it

will allay the suspicions of congress as to the
ulterior motives of its promoters. It may seem
to some misguided granger that the advocacy of

a bill proposing three $5,ooo-a-year jobs is in

itself proof of an ulterior motive.
There is no dispute as to the advisability of a

revision of the patent law in some respects. Mr.
Steuart and others have pointed out numerous
features which require change. Some of the

faults that are found with the law are rather fan-

ciful, but whatever they are can anyone say that

it would be more difficult to have them remedied
by applying directly to congress than it would be
for instance, to secure the enactment of the pro-

posed law creating a commission? And then
we have to take the risk of the commission not
being able to accomplish any good, and the pos-

sibility that the commission may consist of men
who will do the patent law more harm than
good.
Without claiming that we have " nothing to

do with abroad," with entire willingness to learn

whatever may be learned from foreign patent

systems, and with due acknowledgment of the

fact that the patent law of the United States is

the offspring of the system of Great Britain, we
can justly claim that our patent system is super-

ior to that of any other country, both theoreti-

cally and practically, and a glance at the history

of our patent law will show that it is not impos-
sible, even without the aid of a commission, to

amend it as occasion requires.

The constitutional provision for patents is con-

tained in Article I, Section 8, of the fundamental
law of the nation: "The congress shall have
power to promote the progress of science and
the useful arts by securing for limited times, to

authors and inventors, the exclusive right to

their respective writings and discoveries."

The first patent law, which was approved April

10, 1790, and has been amended and changed
many times since without radical departure from
the system originally founded, prescribed a peti-

tion to the secretary of state, the secretary of

war and the attorney general and demanded a

fee of five dollars. February 21, 1793, the act

of 1790 was repealed and a new one was passed
permitting the merger of existing state grants in

regular national patents, and raising the fee to

thirty dollars. By act of July 4, 1836, the patent

office and the office of commissioner of patents

were created
;

patents ran for fourteen years,

conditionally extensible for seven more
;
provis-

ions was made for examination into the novelty

of the alleged invention ; the fee for citizens was
kept at thirty dollars with a drawback of twenty
dollars if the patent was not allowed. The act of

August 29, 1842, made designs patentable. The
act of March 2, 1861, abolished extensions and
made the term of patents seventeen years ; the

application fee was made fifteen dollars, and the

final fee twenty dollars. Later acts are substan-

tially codifications of the act of 1861, as modi-
fied by the construction which courts have put

upon it.

In the discussion, at a recent meeting of the

American Institute of Electrical Engineers in

New York, of the question of the expediency of

agitating patent law revision now in view of the

hostility to the patent system which might be
brought into active exercise, Mr. Phelps gave
expression to the foreboding that an effort

might be made to sweep away the entire patent

system. George Ticknor Curtis asked if it would
not be necessary to strike out part of the consti-

tution to reach that ? Mr. Phelps very cleverly

and acutely replied by asking Mr. Curtis if the

provision in the constitution were not that con-
gress may.

This question of Mr. Phelps brings out very
clearly a point that is worthy of careful atten-

tion, viz., the reason, as presented in the
language of the constitution, why patents
are granted. These reasons are not the ones
that popular understanding supposes them
to be. The belief is general that inventors have
a natural right to the exclusive use of their in-

ventions, and that the chief end and aim of the
law is to give reward to the inventors. Such is

not the case; an inventor has no natural right to

the exclusive use of his invention. As a learned

judge has said: " An inventor has no right to his

invention at common law. He has no right of

property in it originally. The right he derives
is a creature of the statute and of grant, and is

subject to certain conditions incorporated in the
statutes and in the grants. If to-day you should
invent an art, a process or a machine, you have
no right at common law, nor any absolute natu-
ral right, to that for seven, ten, fourteen, or any
given number of years against him who invents

it to-morrow, without any knowledge of your in-

vention, and thus cuts me and everybody else off

from the right to do to-morrow what you have
done to-day. There is no absolute or natural

right at common law, that I, being the original

and first inventor to-day, have to prevent you
and everybody else from inventing and using
to-morrow or next day the same thing.

" If an inventor has a natural exclusive right for

his invention for one moment, he has it forever;

and if any limit of time can be set to such a
right, only infinite wisdom is adequate to the
task. To state the doctrine of natural right thus
is to show that it does not exist. The law has
never recognized the doctrine of natural right

for it can not recognize what does not exist.

"The constitution of these United States gives

congress power to enact laws for a definite pur-
pose, which is "to promote the progress of sci-

ence and the useful arts," and the means to be
used are, " by securing for limited terms to

authors and inventors the exclusive right to their

respective writings and discoveries."

The reason for enacting patent statutes is

clearly stated in the fundamental law, but I sub-

mit that there is nothing in this fundamental law
that renders it imperative on congress to enact
patent statutes, or to prevent congress from
sweeping away at once, constitutionally, all

patent statutes that have been enacted. The
safeguards of the present system are its wisdom
and beneficent results.

It is estimated that at present one-half of the
important inventions the world over, originate in

the United States. The records of our patent
office are sought for and studied by the inven-

tors and scientists of every nation, and the wis-

dom of our advanced policy is almost universally

admitted by men of the best intelligence. Sir

William Thomson said in 1876, "if Europe does
not amend its patent laws, America will speedily
become the nursery of important inventions for

the world."

Generally speaking, foreign patent systems
differ from the American in not requiring an ex-
haustive preliminary examination of the inven-
tion as to novelty and utility before issuing the
patent, in collecting annual taxes on patents and
in requiring the invention to be worked within a
given period.

I have gone briefly and cursorily into the his-

tory and policy of our patent system to show
that it is the product of wisdom, and the result

of mature and deliberate consideration. It can
be improved, but not by any ill-considered ac-

tion, and it is to be hoped that wise counsel will

prevail when this subject is under consideration

by the National Electric Light association. Some
of the reasons why the proposed bill should not
receive the final sanction of that body are:

First.—The unnecessary risk of having a com-
mission which may be composed of men igno-
rant of or inimical to the present patent system.

Second.—The questionable policy of agitating

patent law reform at this time when there is un-
doubtedly a good deal of hostility to the patent
system on account of the driven well patent,

the barb wire fence patent, and other patents.
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Third.—The difficulty of getting the question

of patent law reform properly considered during

the term of congress just preceding a national

election.

Fourth.—The questionable policy of going

indirectly about accomplishing the reforms which
are desirable, instead of appealing directly to

congress to pass such amendments as are agreed
upon as necessary and proper.

Fifth.—The advisability of getting a better

general knowledge among those interested, of

the present system, its merits and defects, before

asking that they take action in amending the

system.

Si.\th.—The fact that many of the wisest

and most thoughtful of patent lawyers and
others well versed in the patent law and its

operations, are opposed to the presentation of

the bill referred to. I hold that no action of

this sort should be taken without practical unan-

imity of the members of the body which is asked

to give its authority and influence to the measure.

Previous to the reading of the paper the usual

routine business of the club was transacted. The
secretary announced that since the previous

meeting seventeen new members had been elect-

ed and ten applications for membership had been
received.

After the presentation of the paper Mr. Ras-
kins was called to the chair and on motion of

Mr. Kreidler a hearty vote of thanks was tender-

ed Mr. Brown for the paper.

Mr. Haskins called upon George P. Barton
for an expression of his opinion concerning the

subject.

Mr. Barton: I do not agree with Mr. Brown
as the natural right of one in an invention. He
who makes an invention should, as a matter of

right, be entitled to something for it. One who
devotes himself to making improvements should
not go empty-handed. It is right that he should
have adequate remuneration. It is well settled,

of course, that the common law gives no one any
exclusive right in an invention. One who makes
an invention, Mr. Brown seems to consider, is

entitled to only what the government in its gen-

erosity gives him. In the opening of Mr. Brown's
paper I noticed that he used the phrase " mono-
poly granted by the government "—just as if the

government had given an inventor something.
I repudiate the whole doctrine of gratuity

in the grant. A man raises a bushel of

wheat on his own farm and everyone says it is

his. I don't know as anyone disputes that, and
I don't know why the natural right does not ap-

ply equally in the case of a patent right. There
is a different kind of right in a bushel of wheat
—not but what it can be bought and sold the

same—but it is a different species of property

and therefore must be protected in a different

way and consequently special statutes are enact-

ed to protect it. If I could in any way make
people generally understand that a patent right

is property, that it is just as sacred as any other

property, I think it would be a mission that I

could heartily undertake. But it is a fact that

people think it is not stealing to infringe a patent

if they can do it without being caught; that is

the general feeling and it is right on this subject

that the public should be educated. We should
then have a better regard for the patent law and
for the patent system.

I don't care to speak about the specific re-

forms that have been proposed. I have given
this subject a good deal of thought, and I will

confess that I question the propriety of nearly

everything that has been proposed in the recent

discussions that I have heard and read. There
are two or three simple amendments that all

agree would be advantageous. I do not see how
there is any substantial good or substantial im-
provement in the patent law to be gained by
creating a commission. As has been stated, the

creation of a commission is going indirectly in-

stead of directly to the point. To create a com-
mission would be to postpone for a year or two
what should be done at once.

Mr. Brown, with regard to the question

of a natural right in an invention, repeated the
decision of the judge quoted in his paper, and
said the law does not recognize any natural right.

" I do not think any particular language can be
found in the statutes that indicates that the law

recognizes any natural right in an invention; the

right to the patent after it has been granted is an-

other thing. There are countries, Switzerland,

and Holland, that do not have any patent law
whatever."

Mr. Andrews inquired whether it was possible

for a government to refuse a patent after the inven-

tor has proved the invention was new and novel,

and whether it was possible for a government to

refuse to recognize the inalienable right of the

inventor to his invention.

Mr. Brown replied that under the present stat-

utes an inventor certainly has a right to his

patent.

Mr. Andrews rejoined that when a man buys a

piece of land and fails to secure a deed of it, he
has no right to the land until he does, and asked
if a man invents something and does not get it

patented, if he has a natural or inalienable right

to his invention ?

The Lungren Burner.

Mr. Shain inquired if the fact that the govern-
ment charges a fee when an inventor presents an
application for a patent, and demands an addi-

tional fee when a patent is granted, does not
constitute a contract in which an inalienable right

of the inventor in his invention is recognized.
Mr. Haskins said that the decision of the

judge was that no man has an inalienable right

to an invention under our laws, but he has a

right to the patent granted by those laws.

Mr. Shain In some foreign countries do
they not offer premiums for inventions ? In
this country no premium is offered, and a man
obtains his profit from the sale of his invention.

Mr. Kempt: I think the points Mr. Brown
makes are well taken. We are asked to meet very
soon and take action on this matter, and the
indications are that efforts will be made to peti-

tion congress to appoint a commission to revise

the patent laws. The question is, is the position

taken by Mr. Brown a wise one ? Is it wise to

indorse that position as electric light people ? I

agree with Mr. Brown that it is unwise for the
proposed act to be passed by congress. I think
the less we have to do with the changing of our
patent laws the better. We all know that the
patent law as applied to our business, is a very
mixed-up affair. One able judge will decide
one way, and another equally able judge will

decide another way, and that, too, under the
same law. The more we meddle with the law,

the more we mix it up. I think that the reforms
in the patent law should be in the preparation of

the patents themselves. The wording should
not be ambiguous. If we had a commissioner
who could express the rights granted an in-

ventor under a patent in plain, simple English
that a child could understand, the better it

would be for us.

Mr. Shain : I would like to ask whether the
electric light people are the only agitators in

this matter?

Mr. Barton : As long as ten years ago a com-
pilation of arguments upon the revision of the
patent laws was placed in my hands. Attor-
neys appeared before committees of both houses
of congress, and they represented almost every
industry in the country. It was one of the most
general movements in favor of the revision of
the patent law there has ever been. I was told

at the time that there was no use of anyone pay-
ing any attention to the patent law now; the

laws were going to be abolished, and, moreover,
most of the inventions had already been made,
and it was a bad time to begin the practice of

patent law. I do not know of any class of busi-

ness that is so much interested in the patent law

as the electrical business, but I think you would
find that if you got any kind of a bill before

congress, other industries would be represented

as advocates or opponents.

Mr. Home : I would like to ask Mr. Brown
whether the large number of patents granted by
the United States government over any other

country, is due to the genius of our inventors or
to the protection given by the government under
its patent laws ?

Mr. Brown : -That is similar to the question

whether great men make great events or

whether great events make great men. I think

they react on each other. I think that protection

has stimulated invention, but, at the same time,

I would not say that we are not the greatest in-

ventors of the world.

Incandescent Gas Light Systems.
The incandescent gas light is a subject that is

claiming much attention in the gas world at pres-

ent, and one that, from its very nature, possesses
much interest to electric light men. Hence we
commend to the attention of the electric light

fraternity the brief description appended of sev-

eral of the better known incandescent gas light

systems :

The Welsbach Incandescent Gas Light.
—This light was seen at the office of the local

company of that name, at 67 Washington street,

by a Western Electrician representative. The
light has been mentioned heretofore in these col-

umns, and, consequently, the description may be
confined to narrow limits. Briefly, the incandes--

cent burner is a cone of cotton which has been
treated to solutions of different metals and then
subjected to a heat sufficient to burn away the

Fig. I. — The Lowe Burner,

vegetable fiber, but which retains its form. The
light, when seen by the representative of this

paper, was burning on both illuminating gas and
fuel gas. The latter, from its greater heating
power, produced more illumination through the

agency of the incandescent cone, the ratio being
about three to one. A comparison by the photom-
eter of a jet of illuminating gas without the

incandescent burner and a jet of fuel gas with an
incandescent burner, together with meters for the

measurement of consumption, showed that the

latter was consuming 2^ feet per hour and the

former 7^ feet per hour.
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The light produced either with fuel or ordi-

nary illuminating gas burning upon the incan-

descent cone was beautifully clear and white.

Upon a table a dozen or more different delicate

shades of silks were shown under the illumination

of a jet of ordinary illuminating gas and a jet of

fuel gas with the incandescent burner. Under
the latter the shades appeared as they would in

clear daylight; under the former the shades were

dull, and, in a number of instances, it was diffi-

cult to believe, without actual proof, that certain

shades in reality were the same as they appeared

under the incandescent gas light.

A light of yellow tinge was also shown. It

was designed for those who prefer that tinge to

the white light.

The cones are guaranteed to burn a thousand

hours. The cost of the cones could not be
given.

TheFahnfhjelm Incandescent Gas Light.

—The local company of this name occupies hand-

some quarters at 704 Royal Insurance building.

The burner reminds one of the old fashioned

tortoise-shell comb so dear to the hearts of the

grandmothers of the present generation, wiih the

e.Kception that it is flat and the two outer teeth

clearness and whiteness secured by other in-

ventors. As shown in the cut, the burner consists

of a tubular chamber 1 mounted upon the pillar

B, and provided with a row of perforations on its

upper side. The incandescing material C con-
sists of a flattened coil suspended upon the plati-

num wire P, which is carried by the spring arms
5. To prevent the coil swaying to and fro un-
der the impact of the issuing gas or from vibra-

tion, ft is cemented to the platinum wire, so that

the wire and coil form one piece, which can be
readily handled, when it is being put in position

on the burner. The coil is composed mainly of

magnesia to which certain other ingredients have
been added for the purpose of improving the

quality of the light. Magnesia, as indeed almost
all the metallic* oxides, yields when incandes-
cent a bluish white light, which gives to all objects

a ghastly appearance. It has been found that by
adding to the magnesia certain materials, this

bluish cast can be avoided and the color made
anything desired, from a reddish yellow to a clear

white with a slightly yellowish tinge. When the

gas is lighted, the spiral becomes brightly incan-

descent, the incandescence e.xtending very
evenly over the whole surface.

ment is to continually present new surface to be
heated, as that which is e.xposed to the high
temperature wears away, similarly to the carbons
used in electric lighting, though much more
slowly.

These burners can be made of 2,000 candle
power, down to fifty candle power, and consume
no more gas in proportion to candle power ob-
tained than the burners tested by Drs. Wahl and
Ward. Following is the report referred to:

The Franklin Institute, Secretary's
Office, Philadelphia, November 12, 1885.

—

My Dear Prof. Lowe : Dr. Ward and myself
this a. m. worked out the results of our observ-
ations on the sun burners measured on Wednes-
day. They work out as follows:

Lime cylinder 121.72 candle
Magnesia 210.63 "

Difference in favor of magnesia, 86.3 per cent.

consumption.
Water gas -.2.52 feet per hour.

Oxygen... 9 " " "

Yours, etc., Wm. H. Wahl.
Pure oxygen can now be obtained from the at-

mosphere at a cost of about twenty-five cents per
1,000 cubic feet, and the small amount required

b

are formed of wires longer than the other teeth,

which set into sockets provided for them in the

fixture. The inner teeth form the incandescing

portion of the burner. When the burner is in

proper position the flame first strikes the lower

part of the teeth of the comb.
The composition of the burner is Greek mag-

nesite which is subsequently calcined. The
burner can not be used in conjunction with ordi-

nary illuminating gas but is confined to use with

fuel gas.

The light is clear, beautiful, white and steady,

and tests with delicate shades of silk proved very
satisfactory,so much so that the statement of W. D.
Eaton, who was in charge, that an analysis of the

light furnished by this burner showed it to be
the same as that furnished by Old Sol himself

could be readily believed.

The combs are guaranteed for 100 hours;

some were seen that have been burning for 500
hours and an attempt is being made to increase

the life to 1,000 hours. The combs are sold at

the nominal price of three dollars per hundred or

three cents each.

The Lungren Burner.—This burner is the

invention of Charles M. Lungren of New York,
who has reached the same perfection of steadiness.

Forms of Lowe Burners.

The Lowe Incandescent Burner.'—Our
readers will doubtless remember that we pub-

lished a report some two years ago from Drs.

Wahl and Ward, of the Franklin Institute, on

one of Professor Lowe's new incandescent

burners, made of a composition in which mag-
nesium predominates. This burner is in the

form of a cylinder, and gave a light of 210 can-

dle power with a consumption of three and one-

half cubic feet of gas per hour. Up to this time

no other gas light, incandescent or otherwise,

had been produced which consumed less than ten

times as much gas as this one. The accompany-
ing cut. Fig. I, represents the burner about as it

will appear in general use.

It will be noticed that the cylinder to be

heated to incandescence is firmly held in place

on a metal spindle, which is slowly revolved by
means of an ingenious clock-work in the base of

the fixture. The arrangement is such that by
the turning off of the gas the clock-work is

stopped, and by the turning on of the gas it is

again set in motion. The movement of the spin-

dle IS so slow that a casual observer would not

notice it, there being only one revolution made
in twenty-four hours. The object of this move-

l PrOi)reS8ive Age and fVtiter Qas Journal, January, 1888.

to supplement the fuel water gas in producing
light can be supplied under proper pressure
from a very small pipe, which can be laid in the
same trench with the fuel gas pipe, at much less

cost than is required lo carry an electric wire to

produce an equal amount of light.

The oxygen pipe necessary to carry the gas
under pressure, need not exceed an inch and a
half in diameter, to supply 5,000 lamps of 2,000
candle-power each. The only reason why this

burner has not been further perfected and placed
upon the market, is because of the continual pre-

occupation of Professor Lowe in other lines of

invention, and the amount of attention required by
his large business interests. Besides, the field for

its usefulness has been limited, as cheap fuel gas
has only just begun to be generally introduced.

Now, however, that extensive preparations are
being made for the rapid introduction of the Lowe
fuel gas systems into various cities, this burner
will receive sufficent attention to shortly complete
it for general use in large quantities. The light is

more powerful and at the same time softer than
the electric incandescent or the arc light.

The light-giving property of a burner of

1,000 candle power would not cost more than
one cent for ten hours' lighting, and the cylinder
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would only require to be changed once a week
;

whereas, the carbons of arc lights are changed
daily. The cost of the gas required to maintain

such a lamp for ten hours would be six cents, al-

lowing the same profit on the gas as when it is

sold for other heating purposes. The lamps
complete will cost much less than the present

electric lamps, and after allowing a large profit to

companies supplying them, will not cost consum-
ers more than one-fourth as much as arc lamps,

and will give a much clearer and steadier light.

Since Professor Lowe perfected his first in-

candescent burner great progress has been made
in this line of invention, and it is no wonder that

the attention of the whole gas fraternity of the

country has been drawn to the subject of cheap
fuel water gas, which is so admirably adapted to

all purposes of heat, light and power.

While there is no doubt that light can be more
cheaply produced by incandescence obtained by
the use of fuel water gas than by any other means,
still a large amount of electric lighting will con-
tinue to hold its position, and the electric system
will gain ground for many uses. But the electric

light also can be more economically produced
when fuel water gas is used as power to operate

the dynamos. Therefore, we believe it to be for

the best interests of every gas company that

would move in the line of progress to commence
without delay to malce preparations for the intro-

duction of fuel water gas, if, at first, only as sup-

plementary to their present illuminating gas
business.

In this connection several full sized forms of

Professor Lowe's incandescent gas burners are

reproduced, Fig. a showing a three-foot helical

burner ; b, two-foot helical burner; c, one-foot

helical burner; d, "star" burner; e, fiat fiame

burner; f, one-foot straight helix burner. The
smallest size gives a ten-candle light, while the

largest size, will give twenty-candle light by the

use of fuel water gas. The burners are compos-
ed of four or five of the rare indestructible met-
als. Two years practice has shown that there is

no deterioration in the metal itself, and if by
chance, as sometimes occurs, these burners get

knocked or twisted out of shape, so that the light

given by them would be unsatisfactory, they can

be exchanged at the cost of five cents for a new
filament.

Fuel gas and the evolution of the in-

candescent GAS BURNER.—A New York cor-

respondent furnishes the following interesting

data: Fuel gas has been simmering for a long time.

In 1880 and 1881 an attempt was made to man-
ufacture a fuel gas under the Strong patents,

but the time was not yet ripe for the project and
the scheme failed through the quarrels of the

parties interested. While the question of fuel

gas continued to occupy the attention of engi-

neers and others interested in it on its scientific

side, nothing until quite recently has been at-

tempted in a commercial way. The advent of

natural gas has, however, brought the question

again to the front, and it is receiving serious at-

tention in the gas world. The bar to serious

attempts at the introduction of fuel gas has

heretofore been the lack of any means of obtain-

ing light with such a gas. It involved the use of

two sets of mains to furnish both light and fuel.

Westinghouse has indeed proposed to solve the

problem by distributing gas for fuel, and elec-

tricity for light, but naturally his scheme would
not command the enthusiasm of gas men.

Efforts 10 make an incandescent gas light date

back a long time. About 1845 such a burner
was tried on hydrogen gas in Paris. The burner
consisted of a cage of platinum wire brought to

vivid incandescence by the burning gas, but

nothing ever came of the project, as there was
then no economical means of producing such a

gas. Numerous experiments were carried on,

both in this country and abroad, by Tessie Du
Motay in the years from 1869 to 1871 with the

object of obtaining a gas incandescent, but his

work was wholly with pencils of the refractory

earths and the blow-pipe flame fed with oxygen.
He finally had resort to a carburetted water
gas, supplied at first with oxygen, and later

burned in the ordinary way. The Municipal
Gas Light company of this city was founded to

use his processes, and still makes water gas, it is

believed by his method. Since 1S80 a number of

experimenters have been at work on the problem

of an incandescent gas light, Clamond in Paris,

Lungren in New York, Fahnehjelm in Sweden,
Lewis in London, and more recently Aner Von
Welsbach in Austria. All of them with the ex-

ception of Lewis have been working with the

highly refractory metallic oxides, such as zirconia,

lime, and magnesia. Lewis has been working in

the direction of making the platinum metals sub-
servient to the purposes of incandescence, and
his, as well as the Clamond lamps, were exhibit-

ed in London in 18S3. Both of these lamps are

again being brought to notice in an improved
form. The Fahnehjelm lamp was first brought to

notice in 1884 and was brought to this country
in 1885 by the late Geo. S. Dwight, who had
given much time to the attempt to induce Euro-
pean gas engineers to make use_ of the Strong
process of fuel gas. It is in use, your corre-

spondent is informed, at Essen, Germany, and is

represented as having proved practical. The
Welsbach, the latest of the European lamps, has
been heralded with much parade, and great

claims are made for it. It has been brought to

this country and is now on exhibition. Some-
thing like thirty millions of capital stock have al-

ready been based upon it and it is intimated that

the parent and local companies will shortly be-

gin business on a great scale. The last to make
its appearance in the commercial field, but the

earliest in its inception, is the Lungren. While
Mr. Lungren obtained very promising results as

far back as 1S80 and 1881, it is only within a

short time that he has been able to get his burn-
er into a shape that would warrant its commer-
cial introduction. In the patent office he has
successfully established his priority and in con-
sequence two broad patents were issued to him
last summer.

CORRESPON DENCE.
New York Notes.

New York, Jan. 14.—To a stranger in the

city, or to a resident travelling in some part of

the city with which he is not familiar, it is most
provoking to find the names of the streets not in-

dicated at each crossing. The system of putting

the street names on gas lamps has been very
satisfactory, but since the gas lamps on the prin-

cipal streets have been replaced by electric lights,

complaints have constantly been made that at

night it is a difficult matter to find the street of

which one is in search. In daytime the tin signs

on the lamp posts can be easily read, but at night

they are perfectly indistinguishable. Many sug-

gestions have been made as to the best way of

overcoming this difficulty. One plan proposed
is to put the street name upon, the glass globe of

an arc lamp so that the shadow would be thrown
upon the sidewalk and appear there in letters

two or three feet in height. The question is a
difficult one to settle satisfactorily. Here in

New York the department of public works is

putting signs, composed of white letters upon a
blue background, on the corners of all buildings

where permission can be obtained from the

owners.

The Consolidated Electric Light company will

soon move their general offices from the Mutual
Life Insurance building on Nassau street to their

own building on Twenty-Third street, numbers
510-534. Here they will have by far the largest

factory in the world devoted to the manufacture
of incandescent lamps, the capacity being 10,000
lamps per day. The building, which the consoli-

dated company recently purchased, has a frontage

of 325 feet on Twenty-Third street, is six stories

in height, and has a floor space of about 200,000
feet.

A Fourth avenue car, operated by Julien stor-

age batteries, made its 1 20th trip yesterday, and it

has never broken down or failed. Ten more cars

now building will be ready about the first of

April, when they will be put on regular work in

place of ten of the horse cars which the Fourth
avenue company now run between the Grand
Central depot and the post office. These will be
entirely new cars, but the ten horse cars which
will displace will then be fitted with batteries and
put to work in place of ten other cars, and in

this way the whole rolling stock of the line will

gradually be changed. The Julien company
claim that with ten cars the operating expenses
will be about fifty per cent less than if horses
were used.

A dispatch from Easton, Pa., states that the
test of a new electric road there day before yes-

terday proved entirely satisfactory. The road
was built by the Electric Safety company of New
York, using the Daft system, and the experiment
was of special interest on account of the steep
grade, the rise for a distance of 1,200 feet being
about nine feet in every 100.

The Geneva Non-Magnetic Watch company
have an attractive exhibit in Benedict's show
window at Broadway and Cortlandt streets. A
C. & C. motor is in operation, and several horse-
shoe magnets are' surrounded by non-magnetic
watch movements. The watches are placed so
as to get the full force of the magnetic influence, J

but apparently they are not at all affected. 1
New catalogues for 1888 are now having a

wide circulation and are welcomed by the trade.

Those published by Partrick & Carter, and Shaw
& Geary, of Philadelphia, and the C. & C. Elec-
tric Motor company, of New York, are particu-
larly attractive. A.

A Happy Dedication.

Fort Wayne, Ind., Jan. 14.—On the evening
of January 5th, the employes of the Fort AVayne
Jenney Electric Light company dedicated their

newest building with a dance. The structure is

a handsome one, built close to the Pittsburgh,
Fort Wayne SJ Chicago railway. It is three sto-

ries in height and measures 112x41 feet. The
entire second floor was converted into a ball

room, which was brilliantly illuminated by arc
lamps. The programme was ingeniously and
happily constructed and is presented in full:

1. Grand March
Complete Circuit.

2. Quadrille

Eight in Each Group.
3. Waltz

Rock 'er

4. Quadrille

Electric Shock.

5. Schottische-

Magnetic.
6. Quadrille

Leap Year, Jenney's Choice.

7. Varsouvienne
.

Mica Insulation.

8. Quadrille _.

Arc, Direct and Alternating.

9. Waltz
Reversed.

10. Quadrille _

Wild Irishman—"Isolated."
Chritit Grounded.

Supper. Cut-Out.
Malleable Iron Couplings, with Double-Pointed

Tacks.
11. Polka ___

Magneto Bells.

12. Cecilian Circle

Alternating, 1,000 Voltz.

13. Schottische

Met'er.

14. Quadrille - _

'

' Balance (all) Three Wire System."
15. Waltz ___

"Current Upside Down."
16. Virginia Reel

Double Wound.
17. Quadrille _

Watt ? Switch out the Lights.
Conductor * Ohm.

Among the guests were H. G. Olds, president
of the Jenney company, and Mrs. Olds, P. A.
Randall, the company's vice president, and Mrs.
Randall, Chas. B. Fitch and Mrs. Fitch.

At the conclusion of the dance the employes,
some 250 in number, handed to the officers of

the company and the superintendents of the arc
and incandescent departments, a card of thanks
for their kind interest in promoting the success
of the affair. They express a hope that the

Jenney company may find it necessary to add,
each year, a new building to the large works,
and that they may be present to assist at the
dedications. Inasmuch as the erection of an-
other large building is in immediate prospect,

the hopes of the employes seem nearer realiza-

tion than they knew. C.

From St. Louis, Mo.
St. Louis, Jan. 14.—Your correspondent in-

advertently committed an error in the letter pub-
lished in the January 7th issue, in regard to the
Pond Engineering company of this city, in this

statement: " The Pond Engineering company,
which makes a specialty of installing complete
electric lighting plants, has a number of heavy
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contracts on hand. Tlie concern is noted for the

general excellence of its work." The company
make a specialty of installing complete steam

plants in connection with electric lighting, end-

ing their work at the belt from the engine to the

dynamo; with the electrical part of the plant

they have nothing to do. By rigidly adhering

to this policy the company have been able to

work up a large business and to secure the con-

tracts referred to in the quotation.

The GIobc-Dtmocrat of this city pays the

Shultz Belting company a handsome and well-

merited compliment: " The enterprise of the

Shultz Belting company, a prominent local m-
dustry, was most excellently displayed a few

days ago and in a way that could not be sur-

passed by any similar institution in the country.

It seldom occurs that such a concern is offered

an opportunity to show what can be done on
short notice, but the test came Saturday after-

noon at 3 o'clock, when the Brush Electric-light

plant was burned out, completely destroying all

the belting of that extensive establishment. The
consequence was that darkness hung over the

stores of the company's patrons, and they began
calling for electricity. There was no way of

producing a current without belting, and as the

sizes wanted were of such unusual dimensions

none could be found in stock. Therefore the

Shultz Belting company began that afternoon to

manufacture belting from the leather which they

had on hand. By working their forces night

and day they succeeded in having the Brush
plant in full operation again at 3 o'clock Mon-
day afternoon. In the meantime, five double
12-inch one double 20-inch, one double 24-inch,

210 feet of 12 inch, 72 feet of 20 inch and 72
feet of 24-inch leather belting was cut, made
and fitted accurately to the electric pulleys.

This is the quickest job ever accomplished in

this line of manufacture, and is fully in keeping
with the enterprise of the firm, which is second
to none in the cujntry. Its trade is represented

by agents in all the principal cities of the United
States, and the factories' products are shipped to

France, Holland, Mexico and even to Cairo,

Egypt." _^^_^^__
THE ELECTRIC LIGHT.

Hagerstown, Md., invites proposals for erect-

ing an electric light plant.

An electric light plant will be erected at Cleve-
land, Tenn.

Elberfeld, Germany, has the Edison three-

wire system electric light plant.

Plymouth, Ind., has granted its electric light

franchise to the Jenney Electric Light company.

The Brush Electric Light company is erecting
a plant at Carlinville, III.

Great Barrington, Mass., will install an Edison
electric light plant.

Newton, Kan., has just added two Thomson-
Houston 25 arc light dynamos to its present good
size plant of that system.

The El Dorado, Kan., Gas company started a

35 arc light plant of the Thomson-Houston
system on the ist of January.
The Arkansas City, Kan., Gas Light company,

began the new year by installing an arc plant of

70 lights of the Thomson-Houston system.
The Oakland, Cal., Gas company recently in-

creased its Thomson-Houston plant by adding
two 35 lighters.

A new use has been discovered for ihe elec-

tric light. The body of a boy drowned at Win-
chendon, Mass., was found through the use of

the electric light, a bulb being fastened to a pole
and submerged, illuminating the water for a con-
siderable distance in the neighborhood.

John Berry, employed by the Schuyler Electric
Light company in Wichita, Kan., received a very
severe shock some time ago. He was uncon-
scious for several days but finally recovered. A
few days ago it is reported he became violently
insane.

The corner stone of the magnificent ice palace
at St. Paul, Minn., was laid on the 14th inst.

The electric lights were turned on inside the
palace walls, and shining through the blood-red
globes, turned bastion, battlement and turret in-

to pillars of fire, giving all the fascinating effects
of a Walpurgis night.

At Lowell, Mass., January 12th, two large
four-story brick houses, owned by the city and
occupied by the fire department and by compan-
ies C and G, sixth regiment, as an armory, were
destroyed by fire. In one building were 20,000
rounds of cartridges, which kept up a constant
fusilade, and several kegs of gunpowder, which
exploded with such force as to be heard all over
the city. The fire alarm telegraph system was
rendered useless and every electric light in the
city was extinguished. The electric light station
was in close proximity to the fire and the wires
were destroyed. The buildings owned by the
city were valued at $35,000.

The electric light plant in McPherson, Kan.,
is running 44 arc lights, and 325 incandescent
lamps. The price is $10 per month for arc and
65 cents for incandescent without any extra
charge for putting in lamps. At Marion the
charge is $12 per month for arc with cost for

putting in; 75 cents for incandescent and $2.40
for putting in lamps.

The McPherson. Kan., electric light company
are making arrangements to put in a new boiler.

The Macon, Mo., Gas and Electric Light com-
pany has filed articles of incorporation. The
capital stock is $24,000, one-half paid in.

J. A. Jones has been granted the right to erect

the electric light plant in Oswego, Kan.

The Marion, Kan., Water & Electric Light
company has just started a plant of 400 lights of

the Thomson-Houston alternating system and a

plant of 50 arc lights.

Says a Parsons, Kan., paper, of recent date:

The electric light company have been endeavor-
ing for some time to adjust their machinery so that

the lights would not flicker, but without success

until Thursday, when they found that the trouble

was caused by the belt slipping on the steel pulley

on the dynamo. The wheel was removed and a

wooden one substituted, which effectually reme-
died the difficulty and the lights now burn with
great steadiness and brilliancy.

THE ELECTRIC MOTOR.
Arrangements are nearly completed for the or-

ganization of a company and the construction

and operation of an electric road between Detroit

and IVIount Clemens, a distance of twenty-two
miles. It will be the longest electric road, it is

said, in the country. It is proposed to locate a

central station about midway between the two
terminal points, where the motive power for the

entiresystem will be generated. There will be
three electric motors of 50 horse power each, a 200

horse power generator, with boiler and engines

commensurate, and $20,000 worth of half-inch

copper wire conductors.

Electricity is to be utilized at the Paradise Val-

ley mine, AVinnemucca, Nev., for lighting the

workings and pumping water. The dynamo will

be run by water power six and one-half miles

distant, and the current will be conveyed through

wires placed on the existing telegraph poles. A
motor to raise water 420 feet will be placed in the

workings.

President J. H. Lightner, of the Lindell —
Washington avenue— street railway, said to a St.

Louis Globe Democrat reporter January 14th

that, after having expended nearly $10,000 in

experiments with electric motors, the company
had finally decided that the electric storage bat-

tery system was the best in use. Its principle is

that of the Julien battery, which has been in

operation on street railways of Brussels, Berlin

and Antwerp for two years. The batteries are

charged at a power house and are placed under

the seats of the car, being set in position through

a door in the side of the car. When set up there

they are ready for use. One plan is to have the

machinery worked by an endless chain, or ropes,

and another is to have it operated by cogs

attached to an axle. " We have tried this motor

over the road a number of times," said Mr.
Lightner. " In our last experiment we had power
to spare, not using all we had. The difificulty

attending the experiment was that the large and

small wheels we used created so many revolu-

tions that there was a disposition of the wheels

to slip and make hot boxes. In our next exper-

iment we will use wheels nearly of equal size,

and yet we expect to get power sufficient to run

the car. Again, our cars can be lighted instantly

with a brilliant electric light from the same bat-

teries that propel the car, so that passengers will

have the advantage of reading on the cars if they
want to. We are looking daily for the arrival of

some of these machines to experiment further

with."

THE TELEPHONE.
At Elkhart, Ind., on the nth the Bell Tele-

phone company franchise was given to the Cush-
man company, of Chicago.
The suit brought by the Chicago Telephone

company against the Commercial Quotation
company, and tried before Justice Going, was
decided by him in favor of the former, awarding
them their claim of $15.62 for one-half of the

unexpired quarter for which the Quotation com-
pany had contracted. The main fight was made
by the defendant upon the grounds that plaintiff

did not bring forward the necessary documents
to prove they were an incorporated company,
and citing a number of authorities to prove their

obligation to do so. The counsel for plaintiff

claimed the defendant had no right to enter such
a plea, not having intimated such intention pre-

viously, thereby giving plaintiff no opportunity
to provide an answer. Both sides rehearsed some-
what briefly the testimony brought out at the
trial. The defendant claimed that the contract

was signed because it was the only way of

securing a telephone, the company having a
monopoly : that the service was such as to cause
the defendant to deem.it." a nuisance." Wit-
nesses for the defense all swore to this, and it was
fruther shown that insufficient help was the

reason for the trouble. Defendants claimed
that they needed a telephone, and only ordered
theirs out when it was found to be useless.

The plaintiff's counsel said the Quotation com-
pany did not deny the telephone company was
an incorporated body, but they would not admit
that they were. Had it been surmised such a
matter would be in dispute they could easily have
provided themselves with evidence to prove their

incorporation. In regard to service they showed
defendant's office was called up about seven times
a day and that in general they did not answer,
giving the impression that no one was there, and
further the counsel for the plaintiff pointed to

the clause in italics in the contract saying " the

lessor does not guarantee the uninterrupted
working of the line or instruments." It nas no
defense, he claimed, that the defendant did not
read his contract. Judge Going, in giving his

decision, went over the whole ground. He sus-

tained the plaintiff in his argument that in this

case there was no necessity of proving the act of
incorporation, and for the rest it was a plain

case. A man of intelligence had signed a con-

tract and refused to fulfill its conditions. "I'he

law demanded he should do so, and so he
adjudged.

It is said that City treasurer Plautz, County
treasurer Davis and Assistant city attorney Knight
are interested in the Chicago company that has
applied for a franchise to operate an American
Cushman telephone exchange in this city. Mr.
Knight says in an interview " It is true, that the

persons named are interested in it. The com-
pany was formed before the telephone question

was agitated, and has been doing business at

several points in Indiana for months. The com-
pany in that state is known as the American-
Cushman, and we have simply bought instruments

from it, acquired territory deserted by the Bell

company, strung wires, and are doing business.

Our proposition is to lay underground wires be-

tween Chicago avenue and Twelfth street, and
for the first year give service at $So, and the sec-

ond year for $70. Outside of the district named
we want to put up aerial wires, and be treated

the same as the other company. The price in

Indiana is $3 a month, or $36 a year. We can
not make the same figure here because the ex-

pense of underground wires would not admit of

it. We use the same instrument as the Bell

company, except it is made by the Araerican-

Cushman company. A suit is pending to test

the question of infringement, but we have never
been enjoined and we are going right along.

The case will come before the United States

court here in about a month, and if decided in

our favor we will proceed to push our ordinance."
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The growth of the telephone system in Europe,

says the London Electrical Review, shows great

variation in the several countries during the three

years from the end of 1S83 to the close of 1886.

The increase in the number of teleplione wires

was greatest in Switzerland, where it was 1,700

per cent—from 2 in 1883 to 36 in 1886; tier-

many, 333 percent—from 21 to 91; Austria, 267

per cent—from 3 to 11; Russia, 233 percent

—

from 6 to 20; and Sweden, 200 per cent—from

5 to 15. Belgium and Holland follow a long

way behind, with an increase of only»5o per cent
— from 10 to 15. In Italy the number of tele-

phone lines increased but 23 per cent— from

13 to 16; in Great Britain 19 per cent—from 75
to 89; and in France 11 percent—from iSto
20. Germany had at the close of 1886 the

largest number of telephone lines, 91; and
Austria the smallest, 11. The increase in sub-

scribers has been in proportion to the growth in

the number of lines. Switzerland here also

heads the list, subscribers having increased by
486 per cent—from S35 in 1883 to 4,900 in 1886.

In Germany the increase was 308 per cent—from
3,613 to 14,733; Russia, 291 per cent—from

1,451 to 5,280; Sweden, 267 per cent—from

1)553 to 5'7°5; Austria, 24S per cent—from S70
to 3,032; Belgium and Holland, 151 percent

—

from 2,331 to 5,858; and Great Britain 107 per

cent—from 7,287 to 15,114. France and Italy

are at the bottom of the list, the increase in the

number of subscribers in the former country
having been only 62 per cent—from 4,437 to 7,175,
and in the latter 52 per cent—from 5,507 to

8,346. Great Britain still had the largest num-
ber of telephone users, 15,114; Austria the

smallest, 3,032.

The Chinese officials are so highly pleased

with the Van Rysselberghe system of simul-

taneous telephony and telegraphy that they have
decided to have it put in operation on the line

between Shanghai and Tien-Tsen.

Walker's portable miner's electric lamp, of

English invention, consists of a bichromate
carbon-zinc battery, which supplies the current,

and an incandescent lamp. There are two sizes,

one round containing two cells, the other oval

containing three cells, the carbon itself being the

containing vessel, and the cells being constructed
with the usual porous cups and zincs, and closed

with two india-rubber pads, the outer one being
attached to the cover. Above the cells is the lamp
placed between a strong lens and a parabolic re-

flector, connected together by a brass frame. An
outer case of brass incloses the whole apparatus,

and is surmounted by a stout handle. The
smaller lamp weighs five pounds, and gives suf-

ficient light for reading ordinary print at a dis-

tance of si.»: feet. It can be used for ten hours
without renewal. The cost of renewing chem-
icals, keeping in repair and renewing incandes-

cent lamp wdien necessary, is said not to exceed
three-fourths of a penny a day for the small

lamp, and one penny a day for the large one.

THE TELEGRAPH.
At the annual meeting of the stockholders of

the Board of Trade Telegraph company, held in

Chicago, the 9th inst., the following directors

were elected: Edward S. Stokes, L. D. Parker,

Dwight Townsend, H. A. Gardner, Frank Gil-

bert, C. W. Brega, James M. Ball. At a meeting
of the directors Edward S. Stokes was re-elected

president, Dwight Townsend secretary and treas-

urer, and L. D. Parker assistant secretary.

It has gotten to be a common thing for small

sums of money to be transferred by cable be-

tween New York and London. A $20 order may
be flashed under the Atlantic from New York in

ample time to serve as a shopping fund in Lon-
don the same afternoon. And the transfer is

cheaper and easier now, not to say doubly more
speedy, than it was a few years ago to send ten

times the amount. Few people realize how
closely the great cities of the world are connect-

ed by chained lightning and how cosmopolitan
civilized humanity has become. The telegraph

companies do this sort of banking business by wire

every day between the cities of America. But
it won't send $1 nor $1,000 at any price across

the ocean. Banks will cable money in large

amounts or for valued customers, but only at a

cost prohibitive to moderate pocketbooks. The

great banking houses will not transfer a smaller

sum than ^10, and then only at the rate of $5
per pound sterling, irrespective of current rates

of exchange. After adding the cable tolls the

operation becomes impracticable. But it remains
a fact that much smaller sums are cabled across

the pond daily and weekly and monthly without
difficulty by people who know how to do it.

English theatrical people playing arrangements
in New York, or anywhere in the United States,

constantly send a regular percentage of their

salaries to friends or agents in the old country
for domestic use or investment. Constantly on
the go, and accustomed to the use of telegraph-

ing for everyday purposes, the slow process of

transmission by mail soon becomes irksome to

them. They founded the system of cabling

money to the other side, and it has already grown
to most interesting proportions. They do it

through their steamship agencies.

The Postal Telegraph company has leased the

lines and property of the Connecticut Telegraph
company, which adds to its facilities quite a
number of additional towns and cities in Con-
necticut and Rhode Island, including Bridge-
port and Ansonia, Conn., and Watch Hill and
Narragansett Pier, R. I. The facilities consist

of four wires from Bridgeport to Hartford, two
Hartford to Deep River, one Deep River to

Providence, two Providence to Watch Hill via

Kingston and Narragansett Pier, one Hartford
to New Boston, Mass., one Hartford to Stafford

Springs and intermediate points.

The Commercial Union Telegraph company
working in connection with the Postal in Ver-
mont, Massachusetts and other New England
States, and whose lines extend west as far as

Albany, N. Y., have reached the city limits of

New York, with their wires.

President John W. Mackay, throngh Vice-

President Hector De Castro, informed all the

employees of the Commercial Cable company in

America and abroad that, as his Christmas gift,

they were to receive an extra half month's salary.

The gifts in the aggregate amounted to about
$9,000. This is the third time that Mr Mackay
has so rewarded the force.

The Chicago & Western Indiana railroad had
a Patterson underground cable containing 20
wires between Sixteenth and Nineteenth streets,

in Chicago. The Santa Fe road in making some
improvements uncovered the cable and one night
last week for the sake of the lead in the cable a

thief cut out a section of about forty feet and
made away with it. The cable was among the

first made by the Western Electric company and
had done excellent service.

Personal Paragraphs.

An Arkansas City paper says: Robert Gardiner
manages the dynamo at the electric station on the

Walnut. He almost inherits his knowledge of

electricity. His father has charge of the fire

alarm telegraph of New York city; his mother is

in charge of the same in Detroit, and his uncle at

Fort Worth, Texas. Although a young man he
has had considerable experience in his profes-

sion.

Government inspector Frye who has under
charge all electrical installations of the United
States government has been in Chicago for a few
days.

George H. Bliss has been elected secretary and
general manager of the Sperry Electric Light
company.

Wliscellaneus Notes.

Orders have been sent to the various copper-
producing mines of Arizona and New Mexico to

resume work. This action is due to the abnor-
mal rise in the value of the metal.

M. D. Babcock, inventor of the fire-extinguish-

ing apparatus bearing his name, died at the alms-
house in San Francisco, recently, aged 70 years

;

cause of death, softening of the brain. At one
time he was in receipt of $to,ooo a month for

royalty on his machines, but after selling the
patent rights the money was soon spent and for

some years he wandered about the state in a des-
titute condition. About six years ago he was
admitted to the almshouse, where he remained
until his death.

A Findlay, O,, press dispatch of the 14th says :

The aluminum men who met here to-day to or-

ganize a trust to control the manufacture and
sale of that metal throughout the United States,

were in star-cliamber session nearly all day and
exceedingly chary about giving out any informa-
tion regarding their proceedings, but it was
learned that a "combine" was formed represent-

ing factories in Cincinnati, Louisville, East Sag-
inaw, Chicago, Boston, New York, and Findlay,

and that from this time on this metal will be
furnished to those using it only on such terms
and in such quantities as the trust may dictate.

Business Mention.

The Mansfield Electric company, of Boston,
Mass., have removed to new quarters at 383
Federal street.

The C. & C. Electric Motor company of 88-92
South Fifth avenue. New York, issued on the ist

inst. a neat catalogue showing various styles of

small motors, varying from ig to J4 horse power,
and applications to different purposes.

Johnson, Holland & Co. have recently moved
from 227 LaSalle street, to handsome offices at

222, 223 and 225 Phenix building, Chicago.
The Electrical Supply company, 171 Randolph

street, Chicago, have received several large orders
for their new P. & B. weather proof line wire,

and expect there will be a large demand for it in

the near future.

The plant in Captain Anson's racquet court
in Chicago is one of the Excelsior system, in-

stalled by F. W. Home, western manager of the

company. The longer the players use the light

the better they like it.

Theo. P. Bailey, representing the Thomson-
Houston company, recently took a contract for

1,500 incandescent lights of 16 candle power each
for the Warder Grand opera house, Kansas City,

Mo., and the plant has been installed.

At Minneapolis, Kan., the Thomson-Houston
Electric company has just made a contract for

30 arc lights and 400 alternating. The same com-
pany has sold and is now constructing at Aurora,
III., an alternating plant of 500 lights.

Electrical Patents.

Issued Jan. 10, 1888.
I

376,060. Telephonic Transmitter. Seth E. Eeedy, Farm-
ington, Me.

376.071, Electric Circuit Breaker. William R, Cole, De-
troit, Mich.

376.072. Electrical Circuit Breaker. William R. Cole,

Detroit, Mich.

376,116. Lighting Cars by Electricity. Arthur D.
Stevens, Minneapolis, Minn.

376.120. Dynamo Electric Machine or Motor. Elihu
Thomson, Lynn, Mass.
The capacity or efficiency of the machine is regu-

lated or maintained by changes in, the distributr a of

the current in the field coils.

No regulator for adjusting the brushes is required.

The invention is covered by twenty-three claims.

376.121. Electric Lock. Charles A. Tucker, Islip, N. Y.

376,133. Eire Alarm Circuit. John P. Barrett, Chicago,
Illinois.

The invention is designed for use in engine houses,

to prevent needlessly arousing the men at night.

376,149. Receiving Transmitter and Distributing Instru-

ment for Electro-Magnetic Thermoscopes. Henry J.

Haight, New York, N. Y.

376,171. Annunciator. Jacob P. Tirrell, Somerville,

Mass.
376,228. Battery Zinc. John Beattie, jr., Fall River,

Mass.
The zinc is of the crow-foot form. The invention

consists in the post in combination with a supporting

hook which may be bent to fit over the edge of the jar.

376,281. Pole Indicator for Electric Conductors. August
iierghausen, Elberfeld, Germany.
A liquid such as glycerine and oil is contained in a

transparent chamber. Platinum pins are placed in this

liquid from opposite sides, and are connected with the

conductor to be tested. The pin connected with the

negative pole of the conductor becomes discolored.

376,307. Dynamo-Electric Machine. Francis Jehl, Paris,

France.

The invention relates to machines used as gener-

ators or motors, of the class known as disk dynamos or

flat ring dynamos. The armature is wound with flat

over-lapping coils, the separate convolutions being ar-

ranged successively in advance of one another.

376,323. Electric Lamp. Luther H. Leber, York, Pa.

376,326. Armature for Dynamo Electric Machines. Her-
mann Lemp, Hartford, Conn.
The invention relates to the connections of the arm-

ature coils with the shaft wires leading to the commu-
tator sections. The leading-in wires from the commuta-
tor sections pass through the hollow shaft which car-

ries the armature and come out through holes near

the armature coils.

i
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FRANKLIN S. CARTER. CHAS. M. WILKINS.

Partrick & Carter,

Electrical Supplies

E. WARD WILKINS.
ESTABLISHED

1887.

Batteries, Electric Bells, Push Buttons, "SVlre, etc.

for the TELBQRAPH, THLEPHONE, ELECTRIC LIGHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
SOLE PROPETETOnS OF THE
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Eler.trlc Bell Hangers' Supplies, Electro-Platers' Supplies, E'ectro-Medlcal Machines. Experimental Apparatcs, Electrical Novelties, etc, etc. Send for Catalogued

and cet prices before purchasing.

TTnkBelt

1 1 - 23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5th St., Phila.

Friction Clutch Pulleys

FOR DYNAMO DRIVING.

Inve6tig:ate before Buying-.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send for Catalogue.

C. F. Annett, President. S. F. Fenton, Vlce-Pres. and Treas. Chas. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

-DEALEKS IN-

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lightlncr, Fire and

Burglar Alarms, Electro-Medical Apparatus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

CHAS. A. CHEEVEB, Pres. WILLARD I,, CANDBB, Treas.

The Okonite Company,

slOW/>

THADi MARK

M flWUFACTURERS OF _ ^

Qeetpie Ifi^I^t, ^elepJ2one and ©elejpapl^

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"We particularly desire that a trial should he given our wire hy all parties contemplating Underground,

Aerial or Submarine service as we are convinced that It la the safest wire for the purposes known, and we
can. without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated

OKONITE TAPE, the oeat Insulated Compoand for making Joints In the market. Estimates and

quotations furnished upon application.

Chicago Branch. 38 &, 40 LA SALLE STREET. Chicago, 111.

Minnesota Branch, IHINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha. Neb.

George P. Barton,

-4*

Rooms 68 and 69 TEMPLE COURT,^

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

THE "CLAFilC" ^KTTEtE,.
Insulaiion Guaranteed Wherever Used, Aerie I, Underground or Submarine.

In a letter from the Inspectoe of the Boston Fire Underwriters' Union, under date of March
29. 1886, he says ; ** A Thoroughly Reliable and Desirable Wire in Every Kespect."

The rubber used in insulating our wires and cables is specially chemically prepared, and is guaranteed
to be waterproof, and xoill not deteriorate, oxidize or crack, and will remain flexible In extreme cold weather
and not affected by heat. The insulaiion is protected from mechanical Injury by one or more braids and ihe

whole slicked with Clark's Patent Compound, which i.s water, oil, acid and. to a very great extent, flre proof.

Our insulation will prove durable when all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of Insulation for Telegraph, Telephone and Electric Lights from stock. Cables made

'"eastern electric cable company,
61 and 6.3 Hampshire Street, Boston, Mass.

HENliT A. CLAKK, General Manager. HERBERT H. EUSTIS, Eleclilciiin.

The Electric Packing Co.,
CLEVELAND, OHIO, U. S A.

MANTJFACTTJBEES OF THE

Patent High. Speed Fackiiag,
MADE ESPECIALLY FOR ELECTRIC LIGHT ENGINES.

Delivered free on 60 Days Trial. Satisfaciion Guaranteed or no Pay.

THE BILLINGS & SPENGER CO.,

MANTTFACTUBERS OF

Drop Forainp in Copper, Iroi or Steel.

Pure Copper Commutator Bars for Electric Motors or Generalors.
Steel Commutator Rings and Nuts, Steel Wrenches and Eye Bolts-

Correspondence solicited and estimates furnished on rec.'Ipt of models

DROP FORCINGS FROM PURE COPPER.

^E- BILLINGS &3PtNCLR.C0. 1-IARTFORD.GONN,

The Eddy Electric Manufacturing Co.

Automatic ^leetrie /T\otor5:MANUFACTURERS OF (MATHER PATENTS.)

In all sizes from 'A H. P. upwards. The efficiency of these IVIotors is over 92 per cent. They require no rheostat, are perfect

in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING. ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.
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PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Valvs and Corliss Valve

ENGINES.

SELF CONTAINED AND SINGLE CRANK

ENGINES

SpGciallj kt0 for Electric LigMiig.

WESTERN DEPARTMENT:

No. 10 8. Canal St.

CHICAGO.

H. S. WALKER, MANAGER.

TELEPHONE 4024.

PTICE!

"SVe Make and

TeleBhLiiO!,

For Long

Short

Instrum

Unex

AND

SOLD
Outright.

ADDBESS

American

CUSHMAN

TELEPHONE

COMPANY,

Room 12, 243

S. Water St.,

CHICAGO, LL.

V B e 5 KuGENH F. Phillips,
President.

W. H. Sawyer,
Sec'y and Electrician.

Ifflfirlci Electrical fforh

PROVIDENCE, R. I.

Manufacturers of Patent Finished

Insulated Electric Wires,

Telephone and Incandescent Cords,

Electric Light Wire

Magnet Wire, Patent Rubber-Covered
Wire, Lead-Encased Wire, Flex-

ible Cordage, Office and
Annunciator Wire.

Underground and Aerial Cables.

NEW YORK OFFICE: 18 Cortlandt St.

P. G. ACKERMAN. Agent.

The Western Electrician.

$2.00

A YEAR,

T/ie Handsomest,

The Cheapest,

The Best.

Send in your subscription for the only Electrical Journal

published in the West.

u

No. 6 Lakeside Building, Chicago.

MANUFACTUKERS OF

Insulated Wires, Flexible Cords ^nJ^Cables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

B. LYMAN,
<— Eleclrical Supplies, '

C'eveland,

Ohio.

yoE n oip
Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

MICROPHONE CELL
THE ONLY TELEPHONE BATTERY.

Guaranteed of Longer Life and Greater
Strength than any other Battery.

Our Cups are Indestructible and Inexhaustible.
This Battery is bej'ond doubt the Simplest, Cleanest
and Best Adapted for open Circuit Work. Our Sales
now Lead them all, a faCt which speaks for itself.

PRICE, COMPLETE WITH COVER TIGHT TOP, $1.00.

DISCOUNT TO THE TRADE.

TIiB p>, \mt BafctBr^ fflnfg. donipan|,

IMnfrs. of ELECTRICAL IHERCHANDISE,

807 Locust St., St. Louis, Mo.

Standard Electrical Works, A£ts.,'='"8'HTo"''

Bug % Dust Proof

BELLS.

Hazazer & Slanlej,

^UECTRICAU
Manufacturers,

32 & 34 Frankfort St.,

NEW YORK.
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J. B. YOUNG,
PRESIDENT AND TREAS,

B. K. JAMISON,
VICE-PRESIDENT.

@lmw CaA@^ & life. ©@,
OFFICE, ^^"^Wa

N O. 6 9

lidt & Friday

Building.

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telegraph, Telephone and Electric [ight Supplies.

ANNUNCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Sl<illed WorPcmen in all Departments.

t^~ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

F{ailu/ay J<^l(^(Jrapl7 5^PP'y Qo^papy*
No. 211 and 213 Randolph Street, CHICAGO.

COKKKSPONDBNOK SOLIOITKD.

United States Glectric Fire Alarm (Jo.

Of
EVART, MICHIGAN.

PKOPRIETOR8 OF THE

Cliase Police aM Fire Alarm Teleiraiili

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

J. J. DICKET, President. ISRAEL LOVETT, FLEMOU BRAKE, Vice President.

H. J. WELLS, Sec'y and Gen'l Man. Sap't and Electrician. L. H. KOKTY, Treasurer.

»JMIDLAND ILICTEIC CO.
OMAHA, NEBRASKA.

DEALERS IN

1X/1€TMICAL/ SUPPMli

Hotel and House Annunciators, Burglar Alarms, Fire Alarms, Electric Gas Lighting, Speaking Tubes,
Elevator Annunciators, Batteries, Push Buttons. Electric Pens, Telegrarb Learner's Instruments, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, Railway Velocipedes, Cars, Etc.

Whstkbn Agents THE OEONITE CO., and the Keturn Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. "We own the FranchlBes of the Western States and Territories for the

IMPROVED McCULLOH

and are prepared to glye franchises and construct plants on reasonable terms.

B^^Estlmates furnished and contracts made for any and all kinds of Electrical Work In any part of the
West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

Electric Marks,

322 N. Second St., St. Louis, Mo.

SEBASTIAN MAY & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed especially for electri-

cians and others requiring alathe
for accurate wort. Catalogue of
Lathes, Drill Presses. Tools, etc.

mailed on application.

X.a1:lies C3X1 "X^xricl.

184W. Second St.. Cmcinnati.O.

The Globe Electric Company,
Manufacturersy hiiporters and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES.

46 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits.

These sets require DO technical knowledge to connect; they are
all contained In black, highly finished hard rubber cases, mounted In
nickel plate and ready for use. The bell domes are all Z\ Inches, the
colls are wound with silk covered wire and the contacts are of
platinized silver.

Three Way Annunciator and Bell Set $16 00
Invalid's Portable Call Bell Set 7 00
Burgiar Alarm Set _ 7 50
Fire Alarm Outfit $7 00 to 8 00
Portable Electric Testing Set. 10 00
Family Electro Medical Set 13 00
Telegraph Set for Short Lines and Learners ,,, 6 50
High and Low Temperature Alarm , 12 00
Single Stroke or Trembling Bell tiet 6 00
Switchboards, Switches, Annunciators, Bells, Wires, Push But-

tons. Alarm Contacts, etc.

WATERHOUSE SYSTEM

ARC A'^"' INCANDESCENT
ELECTRIC LIGHTING.

The only perfect Automatic Instantaneous

Current Regulation.

A 3000 c. p. Arc Li.^ht produced with less than two-thirds of a Horse Power, or

twelve 16 c. p. incandescent lamps to one Horse Power.

"We are producing 210 2,000 c. p. Arc Lights, Commercial lighting, on 3,400 lbs.

of coal per night, from dusk to 1 o'clock, or 3 lbs. of coal per light per hoirr.

"We guarantee that the above lights will successfully compete with any Arc Lights

in the world, for Size, hitetiess and Steadiness.

Advantages, 25 per cent, less in steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND MFG. CO.
HARTFORD, CONN.

—AMD

—

154 LA SALLE STREET, CHICAGO, ILL.

Shaw ^ Qearg,

Electrical )|ppliances.

53-55 N. SEVENTH ST.

PHILADELPHIA, PA.

SEND FOR CATALOGUE.

The Card Electric Motors.
*THE CARD ELECTRIC MOTORS,
lorrunning sewing machines, dental lathes, etc., by
arc or by incandfiscent light currents, also for photo-
graphic retouching and other light power uses by
primary battery. These motors have the Card Re-
movable Commutator, in which all the sections can
he taken out and replaced without disturbing a wire.
An excellent apparatus for schools and colleges. II-

u«trated catalogue sent free on demand.

GEO. Fi CARD MANFfi. CO.,
Mention Western Electrician. Cincinnati, OlliO. HONDA (POKMERLT PRISlO CBLL, COMPLETE.

Tlie Standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Leclanche Batteries

Are those which bear this

LABEL and the Trade-Mark, GONDA.

DO NOT BE IMPOSED UPON BY IMITATIONS.

If dealers have not the Geniiine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO.

149 West Eighteenth Street, New York.

GENBrUE DISQUE CELL, COMPLETE.

The Porous Cell also bears Label.
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Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc

ELECTRICAL AND MECHANICAL ENGINEER, a^^'?^^?-ANUFACTURER
Office and Works: 76 MARKET ST., CHICAGO.

THK JBKCIi AUTOMATIC ErSGirSli:.
For Klcrlilc LiKlit Si'ivkw iind all other r>ini)OHo» roquh-hiB Power; Economical In Steam Oon»iimiillon

1)008 not liiu'e; Speed Cunstniit uniloi' Vmytiifc' LonilB and Pressure of Stoam; Simple In Conslruetlon
ReQutres no more spiiee than double disc engines.

"

Contracts tal;on tor complete steam plants. Including hollers and all connections, masonry ond rec
tlon. All work guaranteed. Send for Catalogue and full particulars. Address

''-
THE TATLOK MjVNUFACTURIKG CO., Chambersburg, Pa., U. S. A.

Chicago Electric Club.

TliMc will be a meeting of llic Chicago
Electric Club Monday evening, ¥i\,.

Otli, at 8 o'cloelc, at the rooms of llie CIuIj
133-134 Claris Street.

The Rice Automatic Engine.
.
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THE JOHK T. NOYE MFG. CO., BUFFALO, N. Y.

GrILES AISTXI-lMAGrlSrEXIC SHIELID FOR ^yyJLXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic ShieW & Watch Case Co.
Oentlemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months _^ _=
that I have worn my watch, and to-day ~-^
it is (without correcting time) about one

~

minute slow. Considering the fact that
I am every day near dynamo electric
machines in our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-

tricity, not onlj' electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-
ure, can be derived from a good time-
keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAIT DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic diaturljances.
Send for descriptive circular.

" * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept,, Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-
tive and line adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

GILES BROS. & CO., 103 State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed apon the Market.

Manufactured for botli

f\rQ apd I9ea9d(^s(;e9t ?irc:(ji(:8,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICITED.
Address :

IBE MIIER ElffiTRIC MiFlCIlfflG iSD EM CO.

TY)e U/oodbury

AUTOMATIC

Cut-Off High Speed

ei|Gii]e.

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitation and Monument Sts. Factory B, Buren and Monmnent Sts.

ALSO BtnLDEKS OF

-MAStjrAOTnRED BY-

iK5ooDBUi^Y Gkgine

(Company.

piaiQ 5lide Ualue
AUD

Doile Valve Meflim Speefl

AUTOMATIC

Qjt-Off E^9<Ji9<^s

TUBULAR BOILERS.

Address the Manufacturers at

" 652 Mill Street, ROCHESTER, N. Y.
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TiLE MAIHEB ELECIRIG COMPANY
MANCHESTER, CONN.

H. G. CHENEY, Pres. ROBERT CHENEY, Vice-Pres. P. H. WOODWARD, Sec. and Treas. N. T. PULSIFER, Gen'l Mang'r.
R. H. MATHER, WM. A. ANTHONY, Consulting Electricians.

New York Office, 35 Broadway. Chicago Office, 38 LaSalle St. Boston Office, 143 Federal St. Cincinnati Office, Carlisle Building.

INSTRUMENTS

PRECISION.

We make
instruments for

Electrical Meas-
urements, adjust-
ed to any degree
of precision re-

quired for any
purpose. Resist-

ance boxes are

made with any
required series of
resistances, witli

and witliout pro-
portional coils

for bridge. All
resistances are

adjusted to legal

ohms by stand-
ards tested at the
Cavendish Lab-
oratory and cer-

tified by the Brit-

ish Association
Committee.

RESISTANCE

BOXES

required for
physical re-
search, all the
coils will be
made from one
piece of wire, to

insure a uniform
temperature co-
eiBcient. Gal-
vanometers are
made of high and
low resistance,

aperiodic and
astatic, or not, as
required. Tang-
ent Galvanomet-
ers of any capac-
ily will be made
to order. Am-
meters, Voltmet-
ers and Resist-
ance Coils will
b e calibrated,

and constants
furnished.

iiiiiiiiiiiiiiigniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnM

The Mather System for Incandescent Lighting.
The Dynamos of this system are equal to any in efficiency. The

lamps are adapted to a higher potential than those of any other system,
have no superior in life or efficiency, and

DO NOT BLACKEN IN USE.
Our Dynamo is very simple in construction, runs without spark at the

commutators and can be operated by any one accustomed to the care of
engines or machinery. The system has no equal for mills, machine shops,
or other places requiring isolated plants. We shall be pleased to furnish

estimates for complete installations, with or without motive power, and
will send one of our experts to examine the premises, if necessary.

IMOXORS-
We furnish motors from one-half horse power upwards, for constant

potential circuits, perfectly self-regulating without special regulating
mechanism. Motors are also furnished for constant current circuits.

Inegtndg§,e@nt i,@nap® and g@€fcfet® ff@g Wst<^m.im Wseg®.
We I'uiiiis/i Lamps oj 16 Candle Power each, for Potentials from 50 to 110 Volts, ^or use with any Machine,

ill. 18 Li Salli Strut

35 Broadway, New York City.
Selling Agents of the MATHEB ELECTRIC COMFANY for the States of New York, New Jersey and Pennsylvania,
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THE ELECTRICAL SUPPLY CO.*

171 Randolph Street, Chicago, 17 Oey Street, fleiu Dork.

Branch Office, 125 W. 26th St., Kansas City. Factories, Ansonia, Conn.

"P. & B." Weather Proof Line Wire,
FOR-

ElG(;tri(; Z\6\)\: purposes

The Insulation resistance is Good, and is not affected

by moisture, Reat, Qold, Jcids or llicalies.

)

Tlie Diamonil Carbon Battery,
-FOR-

Open Gircuif^ Uiort^ S/cels all Ol^hers

-IN-

Simplicity, Neatness and Efficiency.

THE ELECTRICAL PROTECTIVE SUPPLY CO.,

171 XS,£i,xi.<l.olx>lX- SSti^eet, - C
Factories: ANSONIA, CONN.

Manufacturers and Importers of and Dealers in

Telegraph, District Telegraph, Telephone, Fire Alarm, Burglar Alarm, General Electrical

Supplies, and Railway and Steamship Supplies.

Sole Agents United States for APPLEGATE'S ELECTRIC FLOOR MATTING.

THE ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER, Manager. 171 Randolph Street, CHICAGO.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.
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The Van Depoele Electric Menufacturing Go.
OF CHICAGO, ILL.. U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE

Electric Railway
Apparatus,

Electric Arc Light Dynamos and

Lamps,

CONSTANT SPEED STATIONARY

ELECTRIC MOTORS, ETC.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.

Thousands in use. Guaranteed

equal to any in every respect.

Van Depoele Electric Lights

VAN DEPOELE

Qlectric j{ailujays

ARK IN OPERATIOK AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Estimates and Catalogrues sent on
Application.

Are in use everywhere and are daily growing in Popularity. Write for Illustratea

Electric Light Catalogue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15, 17, 19 & 21 NORTH CLINTON STREET,

NEW YORK OFFICE: Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL., U. S. A.

-cJf-

^LECTRIC 4. JylGHTING.
(WOOD'S PATENTS), Owneid and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STi:?EET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Ttie AB^ERICATsT DYISTiLTi^tO HAS HO HQXJAIL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits ot

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

AMEMC1.N ILICTBIC :Ii.aNUF.aCTUBmG CO,

18 Cortlandt Street, NEW YORK.



WKSTERN ELECT illCIAN. January 21, 1888

-OFFICERS
H. O. OLDS, President. M. W. SIMONS, Secretary.
P- A. RANDALL, V. Prest. R. T. McDONALD, Treas. & Cen. Manager.

-DIRECTORS:-
H. Q. OLDS. JOHN H. BASS. P. A. RANDALL
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F'ort ISTayxie "Jenney" Electric Li^lit Co.,
SOLE OWNERS AND MANUFACTURERS OF THE

J. A. Jenney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

*- -J^El^NEY JLRC LIGHX. *
The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY.

The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

onNrL.Tr ca-ox^iD ivc :es ]=> .a. x^
At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
We have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAiNFOFFiCE AND WORKS: Broadway and P. Ft. W. & C. Rv- Ft. Wayne, Ind., U.S.A.
PHILADELPHIA OFFICE: 26 North Seventh St., G. A. WILBUR, Manager. CHICAGO OFFICE : 115-117 Monroe St., W. J.BUCKLEY, Manager

y

OIjE3T7-E3ai.-A.KraD, OHIO.
MANUFACTURERS OF

Incandescence

Lighting

Apparatus.

glectric HJotops!
CARBONS FOR ARC LAMPS. Etc., Etc.

Chicago agent. Omaha agent,

ALEXANDER KEMPT, B. G. TUPPER,
130 Washington St. 1509 Farnham St

a

G.£C, "Electric Motor

1-2 H. P. Motor for Incandescent Circuit.

Efficient Electric Motors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REGULATION,

Interchangeable Parts. Designed for Popular Commercial Use.

C. & €. lM:€irEI€ MeTOE €0'.,

90 South 5th Avenue, Hew York City.

1
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STAMRD UNDER&ROUND CABLE CO,
Seneial Office!, Ho. 708 PEHH. AVE.. PIIISBnESH, PA.

Branch Officea

;

Hew Tori, Telepbcie Biilldlig, Ccttbndt Street,]

a. L. Wile7 Manager.

CUcagc, 139 Eaat Madison Street, F. E. Degen-

hardt. Manager.

MANUFAOTUKRRS OF

m WARM ANTMNDOCTION AKD BUNCHED CABLES
ANDACHESON COMPOUND CABLE.

For Telegrapli, Telephone, Electric Light and Power; Underground, Submarine
and Aeiial.

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Lino Wire, Underwriters', Magnet, Annunciator and Office Wire,

five Years of Uniform Success Enable us to Guarantee our Cables.

DAY'S KERITE INSULATION.
The acknowledged Standat-d for durable and high

nsulatlon. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

Electric Light and Power. Aerial Use,

Telegraph and Telephone, All Sizes Subterranean Use,

""Brres^rsraiing.
Lead Encased m-re.. ^"^ITl^r,

CLARK B. HOTCHKISS, Gen'l Mgr.,

Concealed Wiring in all Locations.

16 Dey St., NEW YORK.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET CHICAGO, ILL.

Oakibl "W, Mabmon, PrefllfleM.

4PDisoir H. NoRDYKB, Vice-PreBldent.

^^)e C4LLE1IDEI^
'"

4S Biroacl-way, Ne-w Yo£lc<

SULATING and
WATERPROOFING GOipAHY,

Z54 ILaSalle St., OMoago,
MANUFAOTDTtEES OF

INSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, in Plaster,

Damp Places, Etc., Etc.

Trinidad Wibes for Line Work In place of Underwrltera.

NEW YORK SAFETY STEAM POWER CO.,
Builders of High Grade Self-Contained

AfltDDiiilic Cflt-Off Eiiies,
BPECIALLT ADAPTED FOK ETTNNINO

ELECTRIC LIGHTS
And other duty requiring cloao

regulation of speed.

Webterm" Offick and Wabehooms:

64&66 S. Canal St., Chicago, III.

WM. A. HAMMETT, Manager.

George P. Barton,

:.,..,e.^^au/ Office:: f
Rooms 68 and 69 TEMPLE COURT,"

)

225 DEARBORN STREET, CHICAGv^. i

Patent and Trade-mark Cases.
Chablss O. JBKKBTt Electncian. BBAtirAiiD R0RI801T, SecTetuy;

Ahos K. Hoi.i'Owici.i., Treasorer. ]

Jenney Electric Company.
lrNXJIA.NA.JPO LIS, IINJOXA.IVA.

Sole Owners of all the Patents and Inventions of Charles D Jenney (known as the Jenney System) and Sole Owners and Manntactnrers of his

Improved Oynamo, [amp $
Electric |l|otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these easentlals It chal-

lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting

Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, or for both combined.

The Jenney • -Incandesctjut Dynamos are self-regnlating,

and permit the turning on and ofE of one or all of the Lamps
at will.

Tfiis Company gives special attention to fi:^—..t^iiii; X-iis^

Shops, Factories^ etc., with Individual PlanCs.

^" S[IIQ FQB PlUFHia IlLDSTRITING m DESGBIBIIIE TBE SYSUU..^

OFFIOS AND WOBKB:

Cor. Kentucky Ave. and MorrisrSt,»

INDIANAPOLIS. IND.
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The Thomson-Houston Electric Go.
SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
IIT THE IZCORI-ID.

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform ight, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteec life. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will
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^ ^ 0)This company also manufacture Electric Motors of all sizes for the transmission

or power. Plans and estimates furnished for all kinds of Arc and
Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
<«« offices:

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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EDISON'S NEW LAMP
'IIV

People's Theatre, Minneapolis.
12 16-candle power lamps guaranteed per commercial horse

i
power.

Minneapolis, Nov. 17, 1887.

Edison United Manufacturing Co.,

65 Fifth Avenue, N. Y.
GENTLEMEN:

The Electric Light put in my Theatre by your company is far beyond my expectations. Its system of light-

ing is perfect and is all that your representative claims for it.

Your light was chosen after a thorough inquiry into the merits of the different systems and I am more than satisfied

with my choice. I have, beyond a doubt, one of the finest lighted houses in this country. The apparatus for controlling

the light is the most complete I have ever seen. I am getting all of twelve i6-candle power lamps per horse power, if not

more, and the life of the lamps averages away beyond a thousand hours.

I take great pleasure in recommending your system and you may refer to me at any time.

Yours Truly,

LAMBERT HAYS,
Proprietor People's Theatre.

Plant MalM liy LEONARD & IZARD. dENERAL A&ENTS EDISON UNITED IF&. CO., 185 DEARBORN ST.. CHICAGO.

U. S. OLD LAMP
IHiaRiLISrD OPERA HOUSE, imhtmearoilis.

WHAT THE MANAGER, WHO DON'T GUESS AT IT, SAYS:F0R|IT.

He says, after having Careful Indications of Engines and Practical Electrical IHeasurements made, that

348 EdisoiTie Candle Lamps require 54 Indicated Horse Power.

610 U. S, 16 Candle Lamps require 53 Indicated Horse Power.

Be also says that, after having purchased and used a U. S. plant for Opera House, they purchased for the

Syndicate Bloch an Edison plant because it was offered at a much less price (nearly one-half) than that of the U. 5.,

and because of the Astonishing Guarantee made by the Edison Co. After testing and ascertaining thefacts,

THE EDISON PLANT WAS REJECTED AND ^PUT OUT
and U. S. PLANT PUT IN ITS PLACE, the satisfactory working of which may be understood from a perusal of

J. F. Conklin's autograph letter heretofore published in several issues of this Journal. Mr. Conklin desires to say

that any statements of Edison representatives to the effect that the reason of such rejection of Edison plant was
because some one or more of the Syndicate Co. were stockholdors in the TJ. S. Co. is without any foundation in fact,

as not one of them, has^ and never had a dollar''s interest in the U. S. Co. beyond the purchase of a Fourteen Hundred.

Light Incandescent Plantfor their Syndicate Block and Opera House.

V. S. 610 LAMPS BEQUIBIJSTG 53 H. P.=^ll^i^per H.;P.

EDISON 348 LAMPS BEQUIBING 34 H. P.=6j\\ per H. P.

COMMENTS ARE UNNECESSARY.

THE UNITED STATES ELECTRIC LIGHTING CO.
C. C. WARREN, Mai.a«eii. 216 LA SALLE STREET, CHICAGO.
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THE TVArri: OIV CO.
C3ijTixrT3Xj.A.i\rx>, o.

-Manufacturers of-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

Adapted to all Systems.

Tlje P§vp1<®p-R^55®1I fTyn\n^ and [T\l^. Qo

Electric

Light

Garboq^

CITY OFFICE,

711PiiieSl.

ST. LOUIS,

M0«

M. T. Greene, President. Gko. A. McKinlook, Tretisurer. "Wm. H. MoliiNLocK, Secretary.

Cenl^ral Eleci^ric Co.

WESTERN AGENTS^
TRADE MAHK.

Electric Light, Telephone "lirT'DTrCl AWH r* A "DT X'CWXAfXlO Hill/ VilDJjJjD Uoder^outid uses.and Telegraph *

COMPANY.

for Aerial, Submarine and

38 & 40 La Salle Street, Chicago.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armlngton & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rooking and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

Sawyer -Man Electric Co.
LIOKNSKD BT AND 8UC0EEDINQ TO THE OOMMEKOIAL BUSINESa OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTUAL LIFE BLDS. M
32 NASSAU ST..

NEW YORK

Flans and Estimates Furnished
for all tlnds of Incandes-

cent Lighting.

Philadelphia Office:

No. 308 WALNUT ST

BOSTON OFFICE:

No. 33 FEDERAL ST,

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC in its regulation, and -will maintain a TTNTFOBM
LIGHT, with ALL or ANT PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and

win MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

EIDISOK'S OI^IKIOK.

Geneva Non-Magnetic Watch Company :

Gentlemen

:

—During the past six months 1 have submitted the watches containing

Paillard's Patent Non-Magnetic Compensation Balance and Hair Spring to test in different

fields of m,agnetism. I find them exempt from m,agnetic influence, however strong, and prac-

tically no retardation of the balance, nor change in rate occurs, even when in actual contact

with Dynamos or powerful Electro-Magnets.

I have been carrying one of your watches, and going around Dynamos and other Electrical

Appliances, where I have never been able to carry a watch without ruining it, and it has

proved an excellent time-keeper, I consider Paillard's Balance a most wonderful and val-

uable invention, not only for workers around Dynamos, but wherever accuracy of time is

required. Very truly.

Orange, N. J., Dec. 7th, 1887. T. A. EDISON.

For Full Information about the Watches referred to in the above Testimonial, address :

Qepeua jN09-^a^7eti(; li/atel^ Co.
(3:jXAa:xa?x3x>.)

ITY & IT© Broad-Hcay, ITe-cc Yor]fe:.

Il
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H
Alternating System,

MANUFACTURED AND CONTROLLED BY

The Westinghouse Electric Co.

pixxsbxjrgtH, pa.
LOW COST. LONG DISTANCE. HIGH EFFICIENCY.

DIVIDED POWER
( Costs fo Purchase ) versus the

SHAFTING SIS SLl?e westinghouse

( Costs to Drive } ENQINE.

Independent Engines convert their whole power
iuto merchantable prorJuct.

Take the Engine to the Work, not the Work to the Engine.

THE WESTIN&HOUSE MACHINE CO.

Pittsburgh, Pa.

CONTROLLED BY

Westingliouse, Church, Kerr & Co.
I 7 Cortlandt Street New York.

97 Fifth Avenue Pittsburgh.
156 and 158 Lake Street Chicago.

Fairbanks & Co.
302 and 304- Washington Ave St. Louis.
1312 Union Avenue-- Kansas City.
1 330 Seventeenth Street Denver, Col.

Utah and Montana Machinery Co.
259 South Main Street —-Salt Lake.
East Granite Street Butte, Mont.

Pari(e & Lacy.
21 and 23 Fremont St San Francisco.
33 and 35 N. Front St---Portland, Or.

The D. A. Tompl(ins Co.
36 S. College St.-Charlotte, N. C.

46 S. Pryor St Atlanta,
Georgia.

ELECTRIC LIGHT CARBONS.

Faraday Carbon Company



WESTERN ELECTRICIAN. January 28, iS

WESTERN ElEGTRIG COMPANY
CHICAGO. NEW YORK. ANTWERP. LONDON.

J

MANUFACTURERS OFFAND DEALERS IN

ElecipiGal Apparai^us and Supplies
II

INCLUDING

Patterson Gables, Insulated Wire and Cordage,

Electric Bells, Annunciators and Push Buttons, Electrical Testing Apparatus, Watchmen's Clocks, Mercurial Fire Alarm, Factory

Telephone System, Hotel Return Call and Fire Alarm, Telephone Switch Boards and Edison Electric Pen,

Electrical Books, Magneto Bells, Police and Fire Alarm Boxes, Registers, etc..

Telegraph Instruments, Batteries, Linemen's and Inspectors' Tools.

Washburn & Moen Mfg. Co.'s Line Wires. Cross-arms, Pins, Brackets, Insulators, Carbons,
Arc Light Globes, Etc., Etc.

Electric Lighting Apparatus
OUR SYSTEM OF ELECTRIC LIGHTING IS COMPLETE IN EVERT DETAIL, AND IS UNEXCELLED IN THE EFFI-

CIENCY AND WORKMANSHIP OF THE APPARATUS, IN THE BRILLIANCY, STEADINESS AND COLOR OF THE
LIGHT PRODUCED, AND IN AUTOMATIC REGULATION. WE FURNISH DYSAMOS I O GIVE ANYREQUIRED

CURRENT. THE HIGH GRADE OF WORKMANSHIP AND THE EFFICIENCY OF OUR DYNAMOS
RENDER THEM SPECIALLY ADVANTAGEOUS FOR CHARGING STORAGE BATTERIES, FUR-

NISHING CURRENT FOR ELECTRIC MOTORS, ETC. WE FURNISH ARC LAMPS ADAPTED
TO ANY ARC CURRENT. THE SUPERIOR CONSTRUCTION AND SIMPLICITY OF

OUR LAMP RENDER ITS USE ADVANTAGEOUS WITH ANY SYSTEM.

I

We are licensed under tlie

Field and Firman patents on

Multiple Call Boxes with An-

swer Back Attachment, and

caution users against infringe-

ments of these patents.

We manufacture District

Telegraph Bells, Kelays and

Registers of the best construc-

tion.

Field and Firman Call Box with Answer Back Bell. District Telegraph zRelay,

WE HAVE STILL A LARGE QUANTITY OF

KERITE WIRE,
Size No. 13, B. and S. Gauge, 6-32 inch Insulation, which has been in use, but is practically

as good as new. We will send a sannple of this Wire and quote a very low price to anyone
who inquires. The price is so low that it is cheaper to use this wire than new wire of even No. 16

gauge, so this offer is of advantage to anyone who wants Kerite Wire of sizes Nos. 13, 14, 15 and 16.
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New Forms of Electric Light Fixtures.

We show in connection some new designs of

fixtures for electric liglit plants made by the

Electrical Supply company of Chicago. Fig. i

illustrates a double strap switch and Fig. 2 a

single strap switch for use on arc circuits. These
instruments are strongly made and bear on their

face evidence of their sound construction and
durability. Figs. 4 and 5 on the following page

also show switches made for incandescent cir-

cuits. Fig. 6 shows a circuit loop iron for cut-

ting in a loop at any part of the circuit.

Fig. 3 illustrates a new style of pole top and
reflector. This fi.\ture is a neat, strong and con-

venient support for arc lamps of all the forms

now in general use, and may be easily and
quickly attached to any ordinary pole. Its use

adds to the height of thejarap from the^ground,

or more radial plates of French glass of the

proper curvature and heavily plated with pure
silver. The durability of these reflecting sur-

faces is insured by the use of a process of back-
ing, which renders them impervious to dampness.
The glass plates are set in metallic cases and
mounted on rings, which permit their adjustment
to any desired vertical angle. The rings are

attached to the side rods of the pole top by
means of suitable clamps operated by thumb-
screws. This arrangement for the support of

the reflector upon the pole top, instead of the

lamp, permits the removal and replacing of the

lamp at any time without disturbing the reflector.

In the use of reflectors on arc lamps the pri-

mary object is to illummate more brilliantly the

area directly under the lamp and thus render the

general lighting of the street or other area more
uniform. This object is fully secured by the use

were twelve boxes, ten of which contained arc

light cables, each of which had six conductors.

A week ago Sunday night, the insulation became
destroyed, and the conduit was set on fire. The
next day steps were taken to locate the fault,

and the frozen street was dug up. The loca-

tion of the fire was soon discovered, but smoke
was still seen coming from the conduit. On the

assumption that this smoke had only worked its

way the length of the section of conduit, a

blower was attached to expel the smoke ; but

the longer the blower was worked the more
dense the smoke became, and it became evi-

dent that the fire had worked its way a con-

siderable distance into the conduit. Then re-

course was had to a chemical extinguisher of

the fire department, and with the aid of this

apparatus, the fire was effectually quenched.
Laborers were set at work to excavate the solidly

Fig. I.— Double Strap Switch for Arc Circuits. Fig. 2.

—

Single Strap Switch for Arc Circuits.

and thus materially increases the area of perfect

illumination, and also decreases the area of

shadow projected from the cross-arm and the

top of the pole.

The cross-arm on the pole is also used as a

step, upon which the trimmer may stand when
doing his work. The iron band attached to the

bottom of the frame forms a substantial railing,

within which the trimmer may safely work, using

both hands, even during high winds.

To the casting at the top of the frame is se-

cured a switch-board, upon which the hangings
for the lamp are attached. The swinging of the

lamp and its wires are prevented by the use of

clamps attached to the side rods of the frame.

The lower bar of the frame is screwed upon the

top of a tubular post, which is secured to the top

of the wooden pole by means of hook bolts.

The reflector, shown attached upon the side

rods of the pole top, consists of a series of ten

of this reflector, which arrests the light which

would otherwise pass out into the upper space

and sends it back to earth to be used where it

will do the most good.

Standing directly under a lamp provided with

one of these reflectors, the effect is as if the

arc lamp was surrounded by a belt of ten incan-

descent lamps. The power of the reflecting sur-

faces is calculated to give the best possible gen-

eral results at all times during the burning of

the carbons.

A Wooden Conduit on Fire.

Leading out in Market street from the sta-

tion of the Chicago Arc Light & Power

company, located at the corner of that and

Washington streets, Chicago, was a creosoted

wooden conduit containing arc mains. The con-

duit was in the form of long boxes, about four

inches _by four inches square, and in all there

frozen ground, and a thorough investigation be-

gun. It was found that about twenty feet of the

section of conduit had been burned out, neces-

sitating the removal of the entire section, no
feet in length. It is needless to add that the

whole section was replaced with iron pipes.

Water-Soaked Dynamos Dried by Steam.

A few weeks ago, as noted in these columns,

the station of the Brush company at St. Louis,

was badly damaged by fire. When the fire de-

partment left the place the dynamos were stand-

ing deep in water. Notwithstanding the diffi-

culties in the way, the most active and energetic

measures were taken to get the station in run-

ning order again. The water was drained away

and then a steam radiator was placed either

side of each dynamo and a tarpaulin thrown over

the top, making as it were an oven for each dy-
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namo. Steam was then turned on and for six-

teen hours the dynamos were subjected to the

heat. At the end of that time the dynamos were
found to be thoroughly dried out and in condi-
tion to use again. Seven of the dynamos were
found in perfect order and only one was found
to be slightly damaged.

Execution by Electricity.

The commission appointed by the legislature of

New York two years ago to report on the most
humane and practical method of carrying into

effect the death sentence, and consisting of El-

bridge T. Gerry, Alfred P. Southwick, and Mat-
thew Hall, made its report on the i6th inst., and,

as was expected, has unanimously recommended
the electric method. The report reviews every
conceivable scheme of putting to death, from the

days of Moses and the early Chinese down to the

bow stringing of the Turks, the guillotining of

the French, the garroting of the Spaniards and
the barbarous strangulation of the present Ameri-
can system. A more remarkable collection of

horrors could hardly be presented. It reminds
the reader of thrilling chapters from Lamartine,
and the more morbid recitals of the Newgate
calendar. All argument tends to discontinue the

hideous gallows now in vogue.
We are led to wonder, runs the report, if the

time will ever arrive when the gallows shall be
placed as a curiosity in museums, and sightseers

shall fiock to gaze upon it, and marvel how a

people who gave evidence of so much civili-

zation and refinement as did their forefathers
— we shall be forefathers then— could have

Figs. 4 and 5. — Switches for Incandescent Circuits.

employed such a machine for the ameliora-
tion of the moral condition of mankind. Will
posterity shudder at a model of a gallows set

up in complete working order on a shelf, as we of

to-day shudder when we examine the ancient in-

struments of torture collected in the old world
museums ? Will the American of the year of our
Lord 2000 be so far in advance of us ? We ven-
ture to hope so.

A summary of the methods in use in seventeen
different European countries shows that eleven
use decapitation, seven the guillotine, and four
the ax or sword; two use the musket, three the
gallows and one, Spain, thegarrote; the methods
in some of these countries being varied. In
twelve, executions are public, and in five private.

The following facts are disclosed :

1. That the effort to diminish the increase of
crime by the indiscriminate application of capital

punishment to various offences involving differ-

ent grades of moral turpitude, or, in other words,
by the enlarging of the number of offences to
which capital punishment is made applicable, has
proved a failure.

2. That any undue or peculiar severity in the
mode of inflicting the death penalty, neither op-
erates to lessen the occurrence of the offence,

nor to produce a deterrent effect.

3. That from the long catalogue of various
methods of punishment adopted by various na-
tions at different times, only five are now practic-

ally resorted to by the civilized world.

The report continues : Perhaps the most po-
tent agent known for the destruction of human
life is electricity. Death, as a result, is instanta-

neous upon its application. The application may

be made without the slightest injury to the offi-

cers, charged therewith, the place for its inflic-

tion may be strictly private, and at the same time
its certainty is beyond a doubt. It is the duty
of society to utilize for its benefit the advantages
and facilities which science has uncovered to its

view. One objection urged against the u.se of

electricity is the shock which the lay mind is

prone to think must, of necessity, be incidental

to its use. Even if a shock were experienced, it

is difficult to understand how it could be as ob-
jectionable as the dropping from the scaffold in

the method which now obtains. But an electric

shock of sufficient force to produce death can-
not, in fact, produce a sensation which can be
recognized.

The velocity of the electric current is so great

that the brain is paralyzed; is, indeed, dead be-

fore the nerves can communicate any sense of

shock. Professor Helmholtz estimates the inter-

val necessary for nerve communication with the

brain at one-tenth of a second. Professor Tyn-
dal estimates that an electric discharge occurs in

one hundred thousandth of a second, or ten

thousand times more rapidly than nerve trans-

mission.

From the observation of Dr. Fell, of Buffalo,

Professor Thompson, Thomas A. Edison and
others, the following deductions may be drawn:

" First—That death produced by a sufficiently

powerful electric current is the most rapid and
humane produced by any agent at our command.

" Second—That resuscitation after the passage
of such a current through the body and func-

tional centers of the brain is impossible.
" Tltird—That the apparatus to be used

should be arranged to permit the current to pass
through the centers of function and intelligence

in the brain."
" Your commission are satisfied that the appli-

ances for an execution by electricity can be made
extremely simple. All that would be essential

would be a chair, with a head and foot rest, in

which the condemned could be seated in a semi-
reclining position. One electrode would be con-
nected with the head rest and the other with the

foot rest, which would consist of a metal plate.

The expense of such a chair would not exceed $50.
If the current of electricity is supplied from the

electric light wires there would be but slight ex-

pense necessarily incurred to make the connec-
tion from the chair with the wires on the outside.

If, however, it is deemed best to have an inde-

pendent wire running directly from the electric

light plant to the place of execution, there would
be the additional expense of constructing an in-

dependent line for that purpose, which would de-

pend somewhat on the length of the line, vary-
ing from $250 to $500. If, however, it is deemed
best to have an independent appliance, consist-

ing of an alternating machine, or such a machine
at that suggested by Professor Thompson, which
would furnish an electric current of sufficient

power, entirely independent of any outside com-
munication, the expense would be between $250
and $500."

The cost of maintainance of either of the fore-

going plans would be merely nominal. After
the plant is once established the expense of con-
ducting an execution would be infinitesimal.

After explaining in detail the many advanta-
ges and the humanity of employing the electric

" Si:coiid—'V\\7A every such execution take place
in a state prison, to be designated by the court
in its judgment and death warrant, and that the
time of the execution be not fixed by the court,

except by designating a period within which it

must take place.

\

Fig. 6.— CiRcu

spark to destroy the "lives forfeited to the state"
the report concludes thus:
"Your commission respectfully present the fol-

Ipwing recommendations:

—

"i^//-.s/—That the present method of inflicting
the death penalty be abolished, and, as a substi-
tute, that a current of electricity, of sufficient in-

tensity to destroy life instantaneously, be passed
through the body of the convict.

Fig. 3.— Pole Top and Reflector.

" 7yM>(/— That immediately after the execution,

a post mortem examination of the body be made
by the physicians present, and the remains be

then handed over to the medical profession for

further dissection, or be buried without ceremony
in the prison cemetery or graveyard, with suffi-

cient quicklime to insure their immediate con-

sumption.

"Fourth—That the public accounts of the exe-

cution be limited as regards its details."

William D. Howells thus discusses the

subject in Harfer's Weekly: At this season,

when every influence and association reminds us

of one who died that mercy might live forever in

the wills of men, I have been peculiarly inter-

ested in the newspaper discussion of the propo-

sition for the substitution of death by electricity

for death by hanging in the infliction of capital

punishment. It appears that a measure of this

kind is to be brought forward in the New York
legislature during the winter, and that there is

reasonable hope of its adoption, though I observe

that there is a great deal of affectionate regard

for the good old gallows-tree among the publi-

cists of the press. In fact, there is much to be

said in behalf of this venerable growth of cen-

turies, rooted in the remotest past of our Anglo-

Saxon race, and hardly surviving the ax and the

stake through every change of polity and religion.

Yet there is grave question whether it is not an

instrument of torture as well as of death, and

whether it is not our duty, after nearly nineteen

IT Loop Iron.

centuries of the Christ who bade us not to kill at

all, to kill by the humanest method known to

science. The weight of learned testimony seems
to be in favor of electricity, and there is apparent-

ly no good reason why this mysterious agent,

which now unites the whole civilized world by
nerves of keen intelligence, which illuminates

every enterprising city, which already propels

trains of cars and promises to heat them, which
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has added to life in apparently inexhaustible

variety, should not also be employed to take it

away.

There is a sort of poetical fitness in its use

which we ought not to overlook in an age and a

country ambitious of amenity as well as humanity.

I understand that the death-spark can be applied

with a minimum of official intervention, and with-

out even arousing the victim, or say patient, from

his sleep on the morning fixed for the execution

of the sentence. One journal has drawn an in-

teresting picture of the simple process, and I have

fancied the executions throughout the state tak-

ing place from the governor's office, where his

private secretary, or the governor himself, might
touch a little annunciator button and dismiss a

murderer to the presence of his maker with the

lightest pressure of the finger. In cases of un-

usual interest the executive might invite a com-
pany of distinguished persons to be present, and
might ask some lady of the party to touch the

button. Or, as when torpedoes are exploded or

mining blasts fired in the completion of a great

public work, a little child might be allowed to

discharge the exemplary office.

In the event, however, that the legislature

should refuse to touch a single bough of the

honored tree which has so long sheltered Anglo-

Saxon society, I have a suggestion to make in

this matter of executions. I have long thought

it cruel to the sheriff and his deputies to force

them to this hangman's vi'ork, and monstrous to

let some imbruted wretch make legal killing his

trade; and I have to propose that the executioner

should be drawn from a society at large as jurors

are, and that no excuse should avail, except the

oath of the person drawn that he is conscien-

tiously opposed to capital punishment. This

system, which is perfectly practicable, would give

from time to time, men of every profession and
station the opportunity to attest their devotion to

the great principle that if it is wrong to take life,

a second wrong of the kind dresses the balance

and makes it right.

A New/ Design for Overhead Transmis-
sion.

For street cars propelled by electricity, on

streets broad enough to allow the tracks to be

laid in the center, with sufficient space between

the two lines of rails, a neater design than that

shown in the accompanying cut for a system of

overhead transmission could not well be devised.

The design is to be credited to the Van Depoele

Electric Manufacturing company of Chicago.

There are many features about the design that

will impress themselves upon the reader as mer-

itorious and not the least of these is the facility it

offers for the electric lighting of the street in

conjunction with the transmission of the current

to the motors on the cars. Incandescent lamps

can be mounted on the poles and from their lo-

cation in the middle of the street can illuminate

it in a much more thorough manner than when
placed at the side and are more readily accessible

than those extended on arms toward the center

of the street from poles erected at the edge of a

sidewalk.

Transmission of Power by Electricity.^

By Prof. H. S. Carhart.

1. Generators for supplying a power current

may be divided into four classes: i. Con.stant

potential or e. m. f. machines; 2. constant cur-

rent machines; 3. machines to furnish a con-

stant amount of power at the motor; 4. alternat-

ing current machines. It is proposed to explain

some points in the transmission of power under

these several conditions.

2. Given E and R to find C and maximum W',

where E, R and C are used with the ordinary

signification and W denotes the work delivered

by the motor. It is well known that the energy

of an electric current is found by multiplying- to-

gether the current and the e. m. f. ; and if this

product be divided by 746, the rate of working
is expressed in horse power. When a motor is

in circuit this energy is divided into two portions,

one going to heat the conductor, the other being

converted into mechanical work. Expressed in

the form of an equation,

(i). CE = C=R + W. If this equation is

differentiated we obtain

fdW'

the second differential coefficient is negative.

Therefore E=2 CRorC = >^^ Under
R

these conditions we have, not maximum efficien-

cy, but what is known as Jacobi's law of maxi-

mum activity. The amount of power transmitted

is a maximum when the current is reduced to

half the value it would have with the motor at

rest. This reduction in the value of the current

1 Read before tbe Engineering Society of the University of Michi-
gan.

E — 2CR = o for a maximum, since
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is due to a counter e. m. f. set up by the electro-

magnetic reactions of the motor. The resistance
or opposition which the machine offers to the
energy of the current which drives it is manifest-
ed as this counter e. m. f. And since the current
suffers a reduction of one. half its volume, the
effective e. m. f. is reduced to one-half, the re-

sistance being a constant; or in other words, the
counter e. m. f. E' equals y^ E for maximum
activity. In general then

E - E\ ,„ _ E (E - E') , „
^ - ' ( or EW r=.
R

C);

w =
R

i-(or E' C). Efficiency is the

ratio of the worlc done by the motor to the worli
spent upon the generator. Measured elec-

trically it is —— = -=-. For maximum activity

the electrical efficiency is only one-half; or, con-
sidering only the electrical transformations, one-
half the power is wasted in heating the conduct-
or. By conductor is meant the entire electrical

circuit. The loss is actually greater than one-
half because of friction, Foucault currents, and
perhaps some other small losses. In this case
the only way in which the efficiency can be in-

creased is to increase the counter e. m. f. This
means, of course, a smaller current, and a slower
rate of doing work. The motor will produce a
higher back e. m. f. if it runs at a higher speed
and so, of course, under a lighter load.

3. Given C and R to find conditions of great-
est efficiency. If C and R are constants then
E — E'——^— , the value of the current, is a con-

K.

stant; also E - E' is a constant. With this dif-

ference of the electromotive forces in the two
directions a constant, both VV and W will in-

crease with the e. m. f's. employed; but E' will

increase more rapidly than E. Hence the quo-
tient of E' and E or the efficiency will increase.
Or otherwise, if C and R are constants, C=R
which represents the heat waste, is also a con-
stant. If the waste in heat is a constant, of
course, the efficiency increases with E or with
the work done in driving the generator. Elec-
trically all the energy spent in securing higher e.

m. f's. is pure gain, since the conversion into
heat remains constant on account of the con-
stancy of the current. This applies only to a
constant current machine.

4. It will be seen that a constant potential dy-
namo as generator and the motor working in

connection with it should both be built so large
that they may do the necessary work when the
motor runs rapidly under a light load. The
economical limit to the size and capacity will be
reached when the interest and depreciation of
the plant equals the loss in heating the electrical

conductor. It is perhaps not necessary to say
that the e. m. f. should be as high as the condi-
tions will permit. The generator will not work
up to its maximum capacity, but power will be
transmitted with the least loss or with greatest
efficiency.

With a constant current dynamo as generator
the case is different. The machine should be
run so as to generate its highest permissible e. m.
f., and thus transmit through the conductor to
the motor the largest amount of energy. If the
motor is so designed that its e. m. f. rises simul-
taneously with that of the generator, so as to
maintain a constant current, an electrical com-
bination of the highest efficiency will be secured.

5. Given W' and R to find C and minimum
E. If a given amount of power is to be trans-
mitted to a motor through a known resistance,
then there is a lower limit to the e. m. f. of the
generator below which it will be impossible to
transmit the required power. This may be
shown by the following method. The work done
by the motor has already been expressed as the
product of the current and the back e. m. f. it

produces; or

^E'(E-E')
(2). W'=:

R
If now both W' and R are

constants, then E'(E - E') is likewise a constant.
But when the product of two factors is a constant
their sum is a minimum when they are equal to
each other. But their sum, E' + (E - E'j is E;
and this therefore is a minimum when E' equals
E-E', that is, Avhen E' equals y^ E. This corre-
sponds to Jacobi's law of maximum activity.

Since in both cases e. m. f. and work done at the

motor are two quantities separated as widely as

possible, it is plain that the condition attaching
to maximum power transmitted with a fixed e.

m. f. of the generator will also apply to the case
of minimum E with a fixed amount of power to

be recovered. This condition is that the counter
e. m. f. shall be half the direct.

By substitution in equation (2) we find E=:

2 a/R W' and C:
R

From these equa-

tions it follows easily that the efficiency measured
electrically is one-half.

The smallest e. m. f. at the generator which
will enable the electrical combination to do the

required amount of work at the motor varies as

the square root of the resistance in circuit. Any
reduction of e. m. f. can thus be secured only at

the expense of a much greater reduction of re-

sistance. A reduction of the direct e. m. f. one-
half requires reduction of resistance to one-quar-
ter. On the contrary doubling the e. m. f. will

permit of increasing resistance fourfold. In the

attempt to transmit a large amount of power ob-

stacles are encountered in the difficulty of secur-

ing the necessary insulation for high e. m. f. in

the one direction, and the expense attending very
low resistances in the other.

6. It may be interesting to trace the varying
relation between E and E', when the motor is

running under a constant load, by means of a

graphical method. [See diagram.] Equation

(2) gives

(3.) E'2 — EE' = — RW', an equation of the

second degree and therefore of a conic section.

travel along the line OF as RW' increases. The
line OF is therefore the line of minimum E.

b. 'i'he electrical efficiency at any point of the

curve, being the quotient of E' by E, is the tan-
j

gent of the angle between a line drawn from the

point to the origin O and the axis of abscissas.

Thus the efficiency at T is tan. TOE which is

one-half. s

c. The efficiency increases from zero when E'

is zero and E is theoretically infinite, to unity

when E' and E are both infinite. These ex-

treme limits correspond to the points where the

hyperbola touches its asymptotes.

d. It is also evident that near the point where
E is a minnnum, E' increases most rapidly. The
efficiency has the largest increments when its

value is one-half. Beyond an electrical efficiency

of about 70 per cent, any increase is decidedly
uphill work. It is no great credit to an electri-

cal engineer that his power plant shows an effi-

ciency of 50 per cent. It is no task to make a

dynamo that will work fairly well, and a motor
is constructed on substantially the same princi-

ples ; but to run up this steep grade of rising

efficiency is a problem difficult enough for the

most exalted talent to undertake.

e. The diagram shows further that E' and C
pass through a corresponding series of values but

in the inverse order. The current is a maximum
when the counter e. m. f. is a minimum and di-

minishes continuously as the efficiency increases.

If a shunt wound dynamo were employed its

speed would fall from the largest practicable

value of the current till the minimum e. m. f.

were reached, when it must again rise with rise

\
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The application of the proper mathematical cri-

terion proves that the equation represents an hy-
perbola. This hyperbola is a graphical represen-
tation of the continuously varying relation be-
tween E and E'. If we solve the equation for E'
and substitute in the resulting expression suc-
cessive values of E, every value of E will give
two positive values of E' which satisfy the equa-
tion. The hyperbola is plotted by making the
assumed values of E abscissas and the corre-
sponding values of E' ordinates. Every value of
E thus gives two points of the curve.
By comparison with the most general equation

of a conic section the constants of this hyperbola
may be obtained

; and it is thus found that the
angle between the axis of abscissas and the axis

of the curves is 22° 30', and that the axis of ab-
scissas and the diagonal of the figure are the
asymptotes. The angle between them is then 45°.
The characteristics of the curve may thus be de
termined without a knowledge of the constants
R and W'. But to draw a curve some value of
R W' must be assumed. The value assumed for

the figure was 225, making minimum E equal to

30.

A number of inferences can be drawn directly
from the curve :

a. E is seen to be a minimum when it is

double E'. At this point the hj'perbola is tan-
gent to an ordinate. The point of tangency will

of the e. m. f. On the other hand the speed of

the motor would rise continuously from the first,

the work done remaining constant. The motor
should therefore be large enough to do the work
while running rapidly under a light load. If its

field were separately excited the theoretical con-

ditions would be more readily met.

7. Prof. S. P. Thompson says in his " Dynamo-
Electric Machinery " that " for purposes of sup-

plying motors alternate current machines are quite

out of the question." But that statement was
made with the knowledge of electrical engineer-

ing obtaining three or four years ago. Quite re-

cently Mr. Swinburne said respecting the testing

of alternate current motors that there are none
such to test. It is nevertheless true that motors
with a constant magnetic field have been run
with alternating currents. Such is the case with

two d3mamos in multiple arc, one acting as gen-

erator and maintaining the other in synchronism
as a motor. Two or three years ago Dr. Hop-
kinson first rigidly clamped together the arma-
tures of his two machines, but subsequently found
that the synchronism was maintained equally

well when he simply connected the two machines
in multiple arc. The synchronism was not af-

fected even b}' throwing off the belt of one ma-
chine.

Self-exciting alternate current dynamos have
been run in the same manner. In that case the
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currents through the field are all maintained in

the same direction by a commutator, but they

fall to zero with every alternation. In this case

too they are said to have maintained synchronism,

one running as generator and the other as motor.

It is difficult to see how much work could have

been done under these conditions.

The rapid introduction of alternate current dy-

namos for incandescent lighting makes the ques-

tion of alternate current motors one of live inter-

est. Evidently the problems involved await

solution.

Electric Transmission of Energy.'

In our issue of April 8, 1SS7, we give an
account of experiments carried out at the Oerli-

kon Engineering works with a plant of two dy-
namos and two motors intended for the trans-

mission of energy from Kriegstetten to Solothurn.

These experiments were made by a committee
of engineers and scientific men, with a view to

ascertain the total commercial efficiency of the

transmission plant ; but as the machines were in

this case placed side by side, the results could
only be taken as approximately correct. It is

evident that, in such an arrangement of machines
and resistances erected within the limits of acov-

being 4}^ miles as the crow flies ; but, allowing
for deviations, the length of each circuit may be
taken as about five miles. There are at Krieg-
stetten two generating dynamos, and at Solothurn
two motors, coupled up on the three-wire system,
as shown in the illustration. Each dynamo
weighs 3 tons 12 hundred weight, and has a
Gramme armature 20 inches diameter and 14
inches long, the normal speed being 700 revolu-
tions per minute. Referring to the diagram of
connections, Gj and G3 are the generators at

Kriegstetten, and M, and M, are the motors at

Solothurn. Rj and R„ are electro-magnetic
switches which automatically come into action
and short circuit the exciting coils in case of the
current rising beyond a certain limit. This pro-
vision was introduced in order to guard against
the destruction of the generator in case a short
circuit should take place somewhere in the line.

The current from each of the generators passes
through an ammeter and then to a plug board,
to which is also connected the balancing wire
joining the negative brush of Gj with the posi-

tive brush of G,. The balancing wire is then
carried direct to the middle one of the three

lightning arresters L, and then to the middle wire
of the line, whilst each of the outside wires is led

Kriegstetten.

ered workshop, the insulation of the circuit pre-

sents no difficulty whatever, whereas in the actual

installation, when many miles of overhead wires

must be used, the insulation becomes a matter of

some difficulty, and atmospheric influences may
also have some effect upon the performance of

the plant. These considera,tions induced the

makers to arrange for some lurther trials with
the plant as actually installed. A committee was
appointed, under the presidency of Professor

Amsler, of Schaffhausen, the well known inventor
of the planiraeter, and the following gentlemen
were members : Professor Weber, of the Zurich
Polytechnic school, and his two assistants ; Pro-
fessor Hagenbach Bischoff, of Basle ; Professor
Veith, who occupies the chair of machine con-
struction at the Zurich Polytechnic school ; Herr
Keller, engineer to Messrs. Escherwyss, of Zurich;
Herr Lang, a manufacturer of Derendingen

;

and Herr E. Burgin, of Basle, the inventor of the
Biirgin dynamo. This committee have just

issued their official report on the trials made on
the nth and 12th of October last with the plant
as actually installed. Before quoting the results

of these trials, it will be well to briefly refer to

the general arrangement of this installation. At
Kriegstetten there is a water power available,

representing about forty actual horse power, and
the problem was to carry as much of this power
as possible to a mill in Solothurn, the distance

1 Induslriea January 6tli.

Solothurn.

through a liquid switch Sj S„, then to a lightning

arrester, and to the line. Each lightning arrester

consists of a circular metal disk, the edge of

which is provided with projecting teeth, and
situated in a concentric metal ring, the internal

circumference of which is also provided with

teeth, but not touching the teeth of the disk.

All the disks are connected with a common earth

wire and two earth plates EE. Should a flash of

lightning strike the line, the current will leap

across the intervening space between the teeth

of the ring and those of the disk, and will thus

be led to earth without passing through the

machinery. The same provision against lightning

is made at the motor station. The switches

Sj Sj are of peculiar construction, and consist of

a vessel containing a conducting liquid and a

perforated metal ball dipping into it. When the

current is to be switched off, the handle is turned

so as to raise the ball out of the liquid ; but the

circuit is not immediately interrupted, since the

liquids within the balls issues in fine streams out

of the perforations, and so maintains the connec-
tion for a short time after switching off. As the

liquid in the ball gets exhausted, and the streams

become thinner, the resistance of liquid connec-

tion is gradually increased to infinit)', and thus

causes the current to gradually diminish to zero.

The line wires are supported on Johnson &
Philips' patent fluid insulators, and the average

span is about 130 feet. Two sets of experiments

were made. On October nth only one
generator and one motor were tested, while on
October 12th both generators and both motors
were tested. In the latter test the balancing wire
was cut out of- circuit as of no importance when,
as in these experiments, it was quite easy to reg-
ulate the load of each motor so as to fairly divide
the work between them.

Electrical measuring instruments were fitted

up at both stations in rooms sufficiently distant
from the machinery, so as not to be influenced
by stray magnetism. The current was measured
by large tangent galvanometers, and Thomson
mirror galvanometers, standard cells, and poten-
tiometers were used to measure the pressure.
The object in measuring the current at both ends
of the line was -to ascertain whether any appreci-
able leak took place. In addition to these purely
electrical measurements, observations were made
at the generator station regarding the water level
in the head and tail race of the turbine, the posi-
tion of the regulator on the latter, and the speed
of the dynamos and turbine.

The following tables give the results as pub-
lished by the committee:

I.

—

Electrical Measurements.

Time
Electromotive force. Terminal pressure. Current meas-

ured at

trial. Genera-
tors.

Motors. Genera-
tors.

Motors.
Genera-

tors.
Motors.

Oct. II.

Oct. II

Oct. 12.

Oct. 12

I231.6

1237.0

1836.5
2I2g.O

988.6
IO16.8

1575.4
1896,2

II77.7

tiS6,8

1753-3
2058.0

1041.2
1066,

1

1656.

1

1965.2

14.20

13.24
11.48

9.78

14.17
13.28

11.42
t).79

II.

—

Resistances and Loss of Pressure.

Time
Resistance of
machines.

Line
resistance.

Pressure lost in liae. Li
trial. Genera-

tors.
Motors.

Calcula-
ted.

Meas-
ured.

3-741
3-741

7.251

7.240

3.716

3.710
7.060

7.042

9.228
g.228

9.044
g.040

130,9

122,3

103-7

8S.4

136-5

120.7

97.2

92.8

Oct. 11.

Oct. II.

Oct. 12.

Oct. 12.

+7-5
+7-5
4-3-2

-^3-2

III.

—

Determination of Energy.

Time
of

trial.

Internal electrical

horse power.
Terminal electrical

horse power.
Actual horse power

Genera-
tors.

Motors,
Genera-

tors.
Motors.

Supplied
to

genera-
tors.

Obtained
from

motors.

Oct. II.

Oct. II.

Oct. 12.

Oct. 12.

23.76
22,27
28,64
28.29

19.03

18.34
24.46
25.21

22.72

21.35

27.34
27.37

20.02

19.23

25-71
26.13

26.15

24-54
30.87

30.87

17.85

16.74

23,21

23,05

IV.

—

Percentage of Efficiencies.

Time of

Electrical
efEciency,

Commercial
efficiency.

Total
efficiency

of
transmis-

sion.

Remarks.
trial.

Genera
tors.

Motors,
Genera-
tors.

Motors.

Oct. II.

Oct, II,

Oct. 12.

Oct, 12,

90.8

90,6

92,8

91,6

93-7

91.3

94.8

91.4

86.8

86.9

88.

5

88.

7

89.

1

87.1

90.3
88.2

6S.3

68.2

75-2

74.6

1 One gen-
Aerator and
) one motor.

J

Both
'generators
("and both
' motors.

An inspection of these figures will show that

there is practically no loss of current by leakage

on the line. In some cases the current measured
at the motor station is slightly below that meas-
ured at the generator station; but the discrepancy

is exceedingly small, and evidently due to per-

sonal or instrument errors, since in some other

cases the current received by the motors appears

to be even slightly larger than that sent out by
the generators, which is obviously impossible.

The second table also shows the influence of the

air temperature upon the total resistance. The
third table gives the power, and the fourth the

efficiencies in percentages. It will be noticed

that when one generator and one motor only

were used, the commercial efficiency was slightly

over 6S per cent.; but when both generators and
both motors were used, this efficiency rose to

about 75 per cent., which is clearly due to the

higher voltage employed. On the whole, the

result of these trials must be considered highly

satisfactory.
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The Stock exchange in New York has come
out against the bucket shops, and a fund of

$io,ooo IS to be established to carry on the war-
fare.

The copper market is characterized by a con-
tinued tirmness, and the prospect is that a return

to the low prices of a few months ago is a thing
of the distant future.

Even the ancient city of Rome proudly points
to its electric light, which now illuminates the
very streets that in Nero's time were illumined
by the blaze that was consuming the city.

The committee on fire and water of the city

council of Chicago have recommended the adop-
tion of the mayor's suggestion regarding the
lighting of the river to Ashland avenue on the
south and Fuilerton avenue on the north by
electricity. Most of the committee seem dis-

posed to also favor the extension of the system
for street lighting.

The subject of a government telegraph is ably
discussed in our columns this week, in the reports
of the addresses of Dr. Norvin Green, president
of the Western Union Telegraph company, and
Gardiner Hubbard before the United States sen-
ate post office committee and the addresses of F.

B. Thurber and Erastus Wiman before the Na-
tional Board of Trade.

December 31st, we referred in an editorial, to
the appointment of a commission, by the New
York legislature, to report during the present
session, on the subject of executions. In an-
other coluinn will be found a summai-y of the
report which was presented on the i6th inst.,

from which it appears that electricity is the mode
recominended as being the most rapid, most
merciful, most in accordance with the scientific

progress of the age, the least objectionable in its

attendant circumstances, and the most efficacious
in its moral effect on the average criminal as a
deterrent to the commission of crime. It is also
recommended that no special day be fixed for
the execution, but a definite period within which
it must take place ; that the body be given for
dissection, or buried in the prison cemetery, and
the publication of details limited.
We also publish an article on the same subject

by \V. D. Howells, recommending the electric
method, and suggesting, among other reasons
for abolishing hanging, that it is cruel and barba-
rous to require the sheriff to act as hangman, or
to employ a professional hangman.

It is unfortunate that while such action is

being taken in favor of making executions more
merciful, there seems to be no way of alleviating
the horrors of murder, the crime being often so
atrocious that there seems to be no punishment
sufficiently adequate.

The old adage, that there are always two sides

to a question is well illustrated by the article

from the Chicago Dai/y jVeius on the telephone

management in this cit)', which we reproduce in

this i.ssue, from which it appears that the com-
plaints liy other city papers that the employes
spend their time in " buzzing," and novel read-

ing, to the neglect of their business, are wholly
without foundation.

It is veiy evident that a girl with twenty-eight

telephones to attend to can find but little time
for novel reading, and the opportunities for
" buzzing " through the telephone with some
dude, while subscribers are waiting, are not very
brilliant with the manager's ear at a detective

telephone, listening to the soft nonsense.
The impatience and unreasonableness of the

subscribers are largely responsible for the com-
plaints about imperfect service. The telephone
is a wonderful instrument and a great public

convenience, but it still has many imperfections

which time, experience and scientific skill must
remedy ; and the company is undoubtedly rend-

ering the best service possible with the means at its

command, and its employes are under as strict

surveillance, and are themselves as anxious to

render efficient service, as those of any other

business establishment.

At the First Congregational church in Chi-

cago, last Sunday, the pastor. Dr. E. P. Goodwin,
preached a very interesting and impressive ser-

mon to the children, illustrated throughout by
magnetism. With a horse-shoe magnet and a lot

of nails, tacks, iron filings, bits of glass and
coins, gold, silver, nickel and copper, he illus-

trated the influence of the gospel on people of

various classes, giving in connection a simple
scientific lecture on magnetism. A number of

twenty-penny nails dressed up in various fantas-

tic styles illusti'ated the votaries of wealth, pleas-

ure and worldly gain. The real estate man was
symbolized by a big nail enclosed in putty,

through which the magnetic influence could not
penetrate; the devotee of pleasure, wrapped in

silk and tricked out with ribbons, was equally

impervious to magnetic influence, while the big,

fat nail, with luxurious wrappings and money-
bags attached, could not be attracted even when
the bags were detached, the sordid wrappings
still remaining. The magnet utterly rejected the

gold and silver, while the bare, rusty nails clung
to it tenaciously; the filings, tacks and little

nails, symbolizing the children, were attracted in

great numbers, while the big, heavy spikes, sym-
bolizing adults, were but slightly influenced.

Magnetized nails attracted other nails, and these

still others, but when connection with the magnet
was severed the attraction ceased. But the
hardened bits of glass had in them nothing
which could respond in the slightest degree to

magnetic influence, and symbolized those whose
course of life had rendered them utterly imper-
vious to gospel influence.

The purification of water by electricity is the

latest electric discovery. This is said to have
been accomplished by two Pittsburg gentlemen.
Professor Blanck and R. W. Smith. A patent

has been applied for and details are for obvious
reasons suppressed; but it is claimed that very
remarkable results have been achieved; and that

the destruction of all animal and vegetable life

and the entire removal of every thing deleterious

to health, can be successfully accomplished, re-

sulting in the production of water absolutely

pure.

It remains to be seen whether this can be ac-

complished on a sufiiciently economical basis for

general use. If so, it will be a great boon, as

impure water is a fruitful cause of disease, and
there is probably very little water in use which is

even approximately pure. In the rural districts

the water obtained from wells and springs is

largely impregnated with mineral impurities, and
is surface water filtered through strata of rock
and soil, while the unfiltered surface water ob-
tained from brooks and ponds is still more im-
pure. In large cities the sewage is, in many
cases a constant menace to the purity of the

water, and wells in the vicinity of cemeteries,

barnyards, and privy vaults are poisoned foun-
tains.

Experiments with water impregnated with sew-

age are said to have resulted in its complete pur-

ification. The enterprise is said to have good
financial backing. It may, however, be seriously

doubted whether the electric purification of water

can be accomplished on any such economic scale

as to bring the process into general use.

" If this should meet the eye of Mr. B. E.

Sunny, of Chicago, we would invite him to con-
sider the meaning of the word 'banter.' In
America, as in England, it may be sometimes
called chaff; but with us it can rarely be mistak-

en for a sneer. We have never sneered at Mr.
Sunny, and, what is of more consequence, never
at ' American achievements.' The editor of the

Western Electrician, where Mr. Sunny ac-

cuses us of these offences, confesses that the

facts as presented at the time in Mr. Sunny's
paper on underground wires, were liable to be
misunderstood. This was precisely our opinion;

and in commenting on the paper we playfully

pointed out where the misun'^erstanding would
come in. That we were not able to export at the

same time the requisite sense of humor for un-
derstanding us, is to be regretted; but it is an
explosive commodity, that will not bear trans-

mission through the post."

Our esteemed contemporary, the London Elec-

trician, thus replies to the tart and racy answer
of Mr. Sunny to the criticisms passed upon the

latter's paper, in relation to Chicago underground
work, by the former.

The Western Electrician has heretofore

commented upon the uniformly courteous and
fair treatment and respect accorded American
electricians and American electrical achieve-

ments by the English electrical press, of which
the London Electrician is an able exponent, and
of which it is also one of the fairest and most
courteous. But our contemporary's comments
upon Mr. Sunny's paper struck us as widely de-
parting from its usual spirit, and hence our reply.

However, forewarned is forearmed, and we will

read between the lines the next time for " chaff,"

for we will not find it in the lines, and will en-

deavor to cultivate a sense of humor, in which
we seem to have been deficient.

We publish in this issue an article from the

pen of Professor Carhart on the transmission of

power by electricity, in which the demonstrations
are chiefly mathematical. Mathematics are abso-

lutely essential to electric engineering, and it is

fortunate that some minds are so constituted

that the pursuit of dry, mathematical detail is a
pleasure. To adapt electric apparatus to the

demands of business its economic value must be
accurately known, and can be ascertained only

by the aid of mathematics, and the same is true

of the value of mathematics in all scientific in-

vestigations. Mathematics is simply a short,

comprehensive language by which the reasoning

process is made more rapid, direct and accurate.

But it must always remain subservient to the

physical facts. It is the handmaid, not the mis-

tress of science.

Among other points in the article is that of

motors operated by alternating currents. This
was once considered practically impossible, and
very little is yet known on the subject, only that

its practicability has been completely demon-
strated.

We give also another article on the same sub-

ject from Industries in which the practical oper-

ation of electric transmission of power on long
aerial conductors, exposed to atmospheric influ-

ences, was investigated by a committee of Swiss

and German scientists. This is very different

from short transmission under cover in a factory

or warehouse,and requires careful insulation, light-

ning arresters, and other means of protection

against accident. The actual amount of power
recovered as compared with that generated by
the turbines was made a matter of careful meas-
urement, and the results are given in the tables.

It is evident that in a system where water power
is utilized, which would otherwise be wasted, the

recovery of even a small percentage of power
might be economical; and the case would not be

parallel with that of the expensive generation of

power by steam with subsequent similar trans-

mission.

I
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The Elements of Electric Lighting.

By Philip Atkinson, Ph. D.

Number xxvii.

Arc Light Carbons Continued.— It has

already been shown that the arc light is derived

from incandescent carbon and carbon vapor,

also that in the process of manufacture various

hydro-carbons are used both in the original com-
position and in the subsequent process of infil-

tration, after which the carbons are again baked
at a high temperature ; the object of the infiltra-

tion being to produce density, and of the subse-

quent baking to reduce the hydro-carbons to

pure carbon by e.xpelling the other constituents.

It is found that the intensity of the light is in

the direct ratio of the temperature of the arc,

and, since pure carbon requires for its volatiliza-

tion the highest temperature of any known
substance, it is evident that this intensity de-

pends on the purity of the carbon, any remaining
foreign substance becoming volatilized at a low-

er temperature, and interfering seriously with the

intensity of the light. It is shown by the spec-

troscope that the whiteness and purity of the light

depends, like its intensity, on the purity of the

carbon ; and it is also found that the resistance

of the arc is in the same ratio ; its resistance

being at the maximum, and its conductivity at

the minimum, with the maximum of purity

in the carbon. The distance between the car-

bons, as will be shown hereafter, is regulated

automatically by this resistance, being shortest

when the resistance is greatest; and the con-
sumption of the carbon is, at the same time, at

the minimum. Hence it follows that the highest

economy of consumption, and the best light is at-

tained with the greatest purity of the carbon.

As the vapor resulting from the volatilization

of foreign substances has higher conductivity

than carbon vapor, there is often, with impure
carbons, a sudden lengthening of the arc and re-

duction of the light, caused by the consumption
of this foreign material, the carbons automatic-
ally adjusting themselves to the reduced resist-

ance, and again returning to their normal
distance and the light to its normal intensity and
purity, when the foreign matter is consumed; the

net result being a flickering unsteady light, vary-
ing from a short arc of intense brilliancy, to a

long colored arc of perhaps one-fourth the bril-

liancy, and returning again to the intense white
arc.

Another serious defect is the lack of homoge-
neousness of structure, even with purity of mate-
rial; the density at the ends may vary materially

from the density at the center, producing an
irregular rate of consumption ; or dense carbon
may be infiltrated throughout with soft carbon,
the soft carbon consuming more rapidly, produc-
ing numerous small craters, and leaving ridges

of hard carbon, resulting in a noisy inconstant
light. Carbons molded by side pressure are less

liable to the first defect—difference between
the density of the ends and center—than those
molded by end pressure, and subsequently cut in-

to lengths; and the latter method has been gen-
erally abandoned in favor of the former in

American factories, as it was found impossible to

apply end pressure with proper uniformity. Car-
bons with the cores injected into shells of greater
density burn more rapidly in the center than at

the edges, and hence the form of the crater is

more perfect, and the liability to the second de-
fect—small craters surrounded by hard ridges

—

is greatly reduced. This defect can also be
overcome by proper care in the preparation of
the paste.

Carbons require to be perfectly straight and
cylindrical, and of perfectly uniform diameter
from end to end

; and those of the length re-

quired for the usual long periods of continuous
consumption are liable to defects in one or more
of these respects in the various processes of
manufacture. Good contact with the carbon-
holders and proper alignment of the two carbons
is impossible with those of defective form, and
such carbons are a constant source of annoyance,
no matter how great their excellence as regards
purity and density.

The electric resistance of the carbons is also
a point of the highest importance, especially on
a circuit having a large number of arc lamps in
series

; and here again the purity of the carbons

become important, for while the resistance of the
incandescent vapor which constitutes the arc in-

creases with the purity of the carbon, as has been
shown, the resistance of the carbons themselves
diminishes

;
the purest and densest carbons hav-

ing the lowest resistance. Plating with copper,
iron, or nickel, for the purpose of reducing re-

sistance, has been tried- with varied success, also

imbedding iron wire in the center of the carbons.
The principal objection to copper plating is, that

with the constant current, the carbon of the nega-
tive rod is consumed more rapidly than the cop-
per, leaving a copper fringe which casts a sha-

dow; but, notwithstanding this objection, it is

generally adopted as the best means of reducing
resistance. Carbons for lights not exceeding
1,200 candle power do not require plating, while

those for lights of 2,000 candle power and up-
wards are always plated.

The ordinary length of carbons, as already
stated, is 12 inches, but the diameter varies ac-

cording to the strength of current and candle
power of the light for which the carbons are in-

tended, ranging from y'j- inch with a 6.S ampere
current, and a 1,200 candle power light to y'j-

inch, with a 15 ampere current and a 3,000 candle
power light. For a 2,000 candle power light

with a 10 ampere current the diameter of the

carbons is j\ to j\ inch, while for exceptionally

powerful lights, such as are required for light

houses, and search lights on steamers, carbons
exceeding an inch in diameter are required.

The principle which underlies this is the ratio

of molecular action to the mass of the carbon. If

the mass is too small for the amount of current

the molecular action is too much concentrated,

and the carbon either wastes away by becoming
heated through, from end to end, or there is an
imperfect formation of the crater, the edges con-

ed is supported on the base in a double spring

clip through which the current enters, passing up
one carbon and down the other, the upper ex-

tremities being connected by a strip of graphite or
other carbonaceous substance, which acts as a
primer through which the current passes to

establish the arc, and is consumed in the process,

the current being subsequently maintained
through the arc in the usual manner; hence if,

through accident, the light becomes extinguished
it cannot renew itself.

As equal consumption of the carbons is an
absolute necessity with this candle, it can be
used only with the alternating current. Each
candle lasts about an hour and a half, and lamps
are constructed containing several candles, and
furnished with apparatus by which the current
can be changed from a burnt out candle to a new
one; each having a separate connecting wire,

while one common wire is used for the return

current. Hence a lamp containing six candles

-

furnishes light for nine hours.

The required horse-power on a circuit of fi'^

candles is 1.57 per candle, with ten candles 1.27,

and with twenty candles .92; and the illumination

of each light, without glebe, 400 candle power.
It is evident that since the crater of the positive

carbon as well as the point of the negative faces

upwards, there must be, with this system, a great
waste of light from direct upward radiation. The
incessant variations of tint and brilliancy in the
light, and the noise produced by the alternating

current has of late aided to bring this system,
once so popular, into disrepute.

Private Line Telegraph Instrument.

In connection we give an illustration of a new
private line telegraph instrument designed by the

suming too rapidly, allowing upward radiation

and consequent practical loss of light. But if the

mass is too large for the current, the molecular
action is too much diffused, producing a dull red
light in the outer portions of the carbons instead

of an intense incandescent glow; the point of the

lower carbon also becomes too obtuse, causing
too great lateral radiation, and a broad shadow
underneath. With the proper proportions be-

tween the amount of current and the diameter of

the carbon the increase of light is in the direct

ratio of increase of diameter, powerful lights re-

quiring carbons of large diameter, while smaller

lights require those of less diameter.

The Jablochkoff Candle.—Among the

earlier methods of producing the electric light

was the candle invented by Jablochkoff, a Rus-
sian military officer, in 1872, about five years sub-

sequent to the invention of the Gramme dynamo;
and its use had been continued up to a compar-
atively recent date, 2,500 of these candles being

used in Paris for street lighting as late as 1880,

and though finally superseded by better methods
it will always possess a historical interest on
account of its success and popularity in the early

history of electric lighting.

Its construction is exceedingly simple, consist-

ing of two carbon rods, each about 8.33 inches

in length, and i inch diameter, mounted vertically,

side by side, on a base, at about j\ of an inch

apart, and insulated from each other by a com-
posite substance of which kaolin—porcelain clay

—is the principal ingredient; which also forms

an attachment between the carbons, and pro-

duces the effect of the lime light as it consumes
in connection with them. The candle thus form-

New Haven Clock company, in which compact-

ness and simplicity are self-evident features.

The key lever is hinged upon the front posts of

the sounder instead of having separate trunnions.

A new feature in the key is the post, passing

through the lever with a check nut on top, for ad-

justing the tension of the key. This post is so

arranged that the lever can be worked without

any friction on it, but it keeps the contact points

always in the proper position.

The switch is different from any heretofore

used and is even more simple than the old lever

switch. It makes a scraping contact which is

always true and sure.

The complete instrument is mounted upon a

polished wooden base, just the size of the com-
mon sounder base. The magnets are inclosed in

hard rubber spools and all other parts of both

key and sounder are made of brass with a finish

equal to that of standard Morse sets; owing to the

simplicity of the instrument and the special

machinery possessed by the manufacturing com-
pany for working in brass it can be sold at the

same price as instruments made largely of iron.

Chicago Telephone Girls.

The Z>ai7y News of Chicago, has been investi-

gating the telephone service, concerning which

the Herald and Tribune have been finding so

much fault, and thus records impressions made by

a visit to an exchange office :

"For the purpose of learning just how much
fun those telephone girls were having at the other

end of the wire, reading novels, chewing gum,
and 'buzzing,' a reporterpaid a visit to '2' office,
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the largest exchange in the city. President Tliil-

lips, who ;issumed control last week of the city

telephone system, was very anxious that a sharp

eye be kept for novel readers and 'buzzers' in

particular.
" Stepping into the exchange, the first impres-

sion is of the long switch-boards extending along

either side of the room and a row of female forms

industriously engaged before them. The hum
and clicking of the pins and keys reminds one of

a knitting-factory.
'• None of the operators is more occupied

than number 32, the amiable young lady who has

charge of the Daily N'ews wire. Her station is

near the center of the right switch-board, and be-

cause of the extraordinarily large amount of busi-

ness for telephone 1,457 she is required to ans-

wer but seventeen other 'phones. The usual

number for any operator is twenty-eight. With

a voice peculiar for its kindness and a disposition

always to render good service, the Daily News
operator never fails to give the best satisfaction.

I^is only fair for the others to say that Mr. Alli-

son, the manager, was not slow to remark that

they tried to please equally as well as number 32.

'Nearly all the complaints when examined,' said

he, 'go to show that the subscriber was to blame,

and not the operator. Last week, when a num-
ber of Chicago business men expressed them-

selves in interviews as being dissatisfied with

their service, it came pretty hard on some of my
best operators. I came up here the next morn-

ing and found several of them in tears. Strange

to say, they were some whom I know to be the

most obliging.'
" Each operator has a tablet on the shelf be-

fore her for the purpose of keeping tab on the

calls for a certain 'phone when it is busy. On
this she puts down the time, the number of the

subscriber's 'phone, and the number of the 'phone

asked for.

" ' Busy! I'll call you,' is always her answer in

such cases, and nine times out of ten she has a

telephonic scrap with the one who rings her up

before he will be convinced she is telling the

truth and knows her business.
" It now becomes necessary to introduce the

reader to the 'buzzer.' The ' buzzer' is the lady

operator who neglects her regular business to

gossip with some dude over the wire. The man-
ager and the chief operators are constantly on the

watch for ' buzzers,' but they are seldom found

It is easy to fasten a clue upon the operator.

Two minutes buzzing will permit the business to

gather until the operator will fall behind. Once
under suspicion the manager sits at a desk and
with back to the operator suspected hears every

word she utters.

" The manner of detecting a ' buzzer ' is novel

and very ingenious. On the manager's desk are

three dials, each about the size of a buckwheat
cake. Twenty-eight pieces of brass extend from

the center of each dial to the circumference.

Each strip of brass has a number. By pressing

down on brass strip number 26 and pushing the

receiver the chief operator can hear every word
Miss 26 says. ' A new girl went to work one

day,' said the manager, ' and she did so much
' buzzing ' right in the start that I went up to her

and said that was against the rules and must be
stopped. I returned to my desk and saw her

bend over to the young lady next to her. Press-

ing on the brass I heard her say :
' That duck is

too darned flip, but he can't come it over me.'

She was quite surprised when she heard me tell

her through her 'phone to come up to the desk
and get her time.

" Notwithstanding the many complaints about
' buzzers ' they are as scarce as May apples.

Moreover the reporter couldn't discover a soli-

tary operator chewing gum, though he looked

sharply ; and, as for reading novels, it is prepos-

terous. The operator hasn't time to sharpen a

lead-pencil, let alone devote to a lazy perusal of

some thrilling love story. She puts in nine and
a half hours of good solid work every day, with

but thirty minutes for lunch, and it must be a

a very thoughtless person, to say the least, who
says she neglects her business."

Some experiments have been recently made in

St. Petersburg with the idea of slaughtering cat-

tle by electricity, the results of which have been
highly satisfactory—death being instantaneous.

One of the Causes of the Inefficiency of
the Reis Telephone.'

By a. E. Doi.iiiiAR.

Some who have experimented with the Reis

telephone declare that they have never been able

to hear a transmitted word. Others have heard

some words and sentences; but these have always

been weak and irregular, so as generally to dis-

courage one in a short time, especially now, when
through the improvements in telephones it is pos-

sible to reproduce words both loudly and regu-

larl)'. Experimenters therefore have been impa-

tient with Reis' apparatus, and seldom have done
anything with it, except make some hasty tests

for some phase of the great telephone contro-

versy.

The inefficiency of the Reis telephone has, by a

kind of common consent, been admitted to be alto-

gether due to the imperfect mechanical operation

of the transmitter, by which the making and break-

ing of the current when it is in operation is such as

not to properly follow the actual vibratory move-
ments of the diaphragm when the latter is moved
by speech-vibrations ; that at best it can deliver

to the line only the fundamental rate of the vi-

bration, leaving out the characteristic ov.er-tones

which are supposed to be necessary to the suc-

cessful transmission of speech. This judgment
as to the mode of operation of the transmitter

has been derived wholly from what has been
heard by one listening at the receiver ; for there

is to-day no known method by which it may be
determined whether or not a transmitter has the

proper motions, except by listening at the receiv-

er. That is the test. Hence it has been con-

cluded, that, if speech was not properly delivered

in a receiver, the trouble must be with the lack

of proper movements of the transmitter. Yet it

is mechanicall)' possible for the transmitter to

move properly, and the receiver to be so much
overloaded, so to speak, that the latter fails to

be heard on account of the extra disturbance.

The page effect—the magnetic click—may be
so strong in a Reis receiver, with a proper cur-

rent, as to be heard a good many feet distant

from it. When the receiver is held against the

ear, the sound may be very loud ; so much so as

to quite drown weaker sounds, if they happen to

be present. Especially when these loud sounds
occur fifty or one hundred or more times per sec-

ond, the effect is that of continuous sound ; and
as the persistence of hearing is something like

the tenth of a second, it follows, a priori, that

such rates of vibration as from two hundred to

a thousand per second might be present, yet too

weak to be heard in the presence of such over-

powering sounds that have an appreciable persis-

tent effect. These loud magnetic clicks are

heard only when there is a sudden break in the

current in the receiver. If, then, some way can

be devised for preventing these extraneous
sounds in the receiver without interfering at all

with the transmitter or its "mode of operation,"

one may experimentally determine whether the

Reis transmitter does or does not act mechanic-
ally so as to vary the current in correspondence
with speech or other sound-vibrations. I there-

fore conceive, that, if there was a short-shunt cir-

cuit between the terminals of the transmitter,

some of the currents would traverse the coil of

the receiver the whole time, no matter whether
the circuit through the transmitter was open or

closed. The loud clicks would be suppressed
without interfering in any way with the " mode of

operation " of the transmitter ; and, if the latter

really did follow the motions of the diaphragm,
the variations in the current strength would cor-

respond, and the speech would be heard. This
I found to be truly the case ; for with a trans-

mitter thus provided with a shunt circuit of about
two ohms, which could be switched in or out

with a key, it-was at once possible to hear a large

part of what was spoken when the shunt was in;

when it was out of circuit, the sounds were gen-
erally inarticulate.

This experiment is an cxperimcntum cnicis, and
proves that the inefficiency of the Reis telephone

is much more due to the extraneous sounds in

the receiver than to the lack of appropriate

motions of the platinum terminals of the trans-

mitter. It proves that the transmitter does and
must always have worked in the proper mechan-
ical way, and that the current theory of its mode

ISc/fince,.January 20Eh.

of operation is not correct. It proves, too that

when carbon is substituted for the platinum ter-

minals, there is an improvement in efficiency, but
not in its mode of operation.

A Government Telegraph.

On the 20th inst. the United States Senate
post-office committee heard arguments in oppo-
sition and in favor of government telegraph

bills.

Dr. Norvin Green, president of the Western
Union Telegraph company addressed the com-
mittee at length. He devoted himself first,

though briefly, to the constitutional questions to

which the measure gives rise. He quoted a de-

cision of the supreme court in effect that the

telegraph is necessary to commerce, and that the

telegraph business is in itself commerce. Was the

government, he asked, empowered by the consti-

tution to enter into inter-state commerce ?

Dr. Green showed that the English rate of 12

cents for twelve words, including date, address,

and signature, would in a large number of cases,

if applied to messages sent in the United States,

amount to more than the current 25 cent rate

charged by his company. The address and sig-

nature in English messages were very much
shorter as a rule. The British system had 29,-

800 miles of line, carrying 173,000 miles of wire

and cable, covering an entire area in the United
Kingdom of 121,000 square miles, and the most
distant offices were separated by less than 600
miles. It had 6,541 public telegraph offices.

The salaries of operators and other employes
averaged about one-half those paid in this

country. This system does a business of 50,-

243.639 messages per annum. To handle a
business of about 3,000,000 more messages in a

year, telegraph lines in the United States have
176,000 miles of line, carrying 630,000 miles of

wire and cable, maintaining 17,000 offices, and
covering an area twenty-five times as great as

that of the British system. As to long distance

rates, there was no part of the world in which
messages were handled so cheaply as here. The
maximum rate of $1 for the maximum distance

of from 4,500 to 4,800 miles was cheaper than

any other long distance rate, except from France
to Algiers, which is over a French government
line.

It was insisted, he said, that the Western Union
Telegraph company is a monopoly. What, he
asked, was a monopoly? The Western Union
had no exclusive franchises or legislative grants.

The elementary patents of the telegraph had
expired, and the field was open to anybody who
might choose to enter it. The Western Union
was no more a monopoly than any great com-
mercial business. It had come to be a maxim in

commerce that the aggregation of capital in

large enterprises cheapens production, and there-

fore tends to public welfare. The history of

government telegraphs was noted only for tardy

and blundering service, and especially were
government systems indifferent to prompt de-

liveries. They deliver at their leisure.

The doctrine of the Western Union was that

its greatest competitor was time, and just as far

as it could overcome time could it increase its

revenues. It was this which had compelled it to

build 34,000 miles of line last year, not incltiding

the purchase of the Baltimore and Ohio.

Would the government observe any greater

degree of secrecy than a private corporation, es-

pecially as to messages involving the heads of

the government who were immediate employers

of the subordinates who handle the messages ?

No government administration would, of course,

demand the betrayal of the secrets of the tele-

graph, but he presumed a government adminis-

tration would fail to punish such betrayal ade-

quately if it resulted in great service to itself.

The-governnient certainly could do a cheaper

service if it chose to foot the expenses. In the

compact system of Great Britain, covering less

than one twenty-fifth of the area of the American
telegraph lines, there was a deficit of $2,349,000
in the last fiscal year. Should the government
undertake the work in this country, the number
of offices would be increased and the deficit

would be very much greater. If an American tele-

graph system were established, with rates similar

to those of the English, there could hardly fail

to be a deficit of less than from $5,000,000 to
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$10,000,000 annually. But if the government

must take the telegraph he insisted that it should

talce the existing property. Whatever the gov-

ernment does it should do exclusively. No pri-

vate enterprise could run in competition against

the United States treasury. In conclusion, Mr.

Green said that there were some popular clamors

that had been proclaimed until people believed

them which he wished to take occasion to refute.

First, as to the value of telegraph properties,

and especially of the Western Union. The sum
which had been stated as that which would serve

to duplicate the Western Union property would

be totally inadequate to purchase even its 600,-

000 miles of wire in factories, while poles, appur-

tenances, fixtures, instruments, etc., had cost

three or four times as much.
The next popular error which he wished to

speak of was the assumption that the Western

Union was owned by one man personally. Never

in its history had this been the case. The entire

board of thirty directors owned not more than

three-eighths of the stock, while the rest was

owned by more than twenty thousand people.

Gardiner G. Hubbard then addressed the com-

mittee in favor of the postal telegraph system

proposed in the bill introduced by Senator Dawes.

He gave it as his opinion that of the $86,000,000

of capital stock of the Western Union company
about |8,ooo,ooo or $10,000,000 had been paid in

cash by the stockholders, and probably as much
more by stockholders of other telegraph companies

which had become bankrupt and had then been

bought up by the Western Union, and that the

rest of it had been taken from the public in the

shape of telegraph tolls. It was true as Dr.

Green had said, that the present value of the

Western Union property was very large. He
did not believe it would be possible to duplicate

its 600,000 miles of wire for less than $100 a mile,

which would amount to $60,000,000. Over and

above this value of the property were other

large values. He had always regarded its right

of way over the railroads of the country as being

nearly as valuable as the other franchises of the

company. There was then this great monopoly,

with a capital of $86,000,000 nearly three-eighths

of which was held by the directors of the com-
pany. The directors, therefore, had virtually a

monopoly and controlled the whole business,

since it would be utterly impossible at any stock-

holders' meeting to obtain a controlling vote

over the stock held by the directors themselves.

Dr. Green corrected the statement, and said

that frequently at stockholders' meetings three-

fourths of the stock was represented.

Mr. Hubbard said that in his country there

was, practically speaking, no competition in the

telegraph business, and there could be none, for

it was a business which could be managed much
more easily and cheaper by one company than by a

number. But the question arose whether the

government could not manage it much more
cheaply than the Western Union company, and
whether that company could not manage it much
more cheaply than it does. Mr. Hubbard
thought the question should be answered in the

affirmative.

NATIONAL BOARD OF TRADE.

The National Board of Trade considered
among other matters that of "Postal telegraphy"

at their meeting in New York on the 20th.

F. B. Thurber, of New York, spoke in favor
of the post office department assuming charge
of telegraphic communication. He read a letter

from Kenric B. Murray, secretary of the Lon-
don chamber of commerce, replying to certain

questions previously submitted by Mr. Thurber.
Mr Murray wrote that the result of the purchase
and operation of the telegraphs by the British

government had been successful as far as serv-

ice is concerned, but not financially to the post-

office, and that public opinion is now in favor
of taking over and working the cables to Europe,
the monopoly of which is now expiring. The
general belief is that the quickness, certainty,

and secrecy of the service have improved Un-
der the postoffice.

Secretary Murray in his reply then took up
questions seriatim as follows: Q. Has the in-

crease in the number of employes in the post-

office department been productive of political

evils ? A. None worthy of being noted. Slight

complaints have occasionally arisen in regard to

promotion, but considering the magnitude of the

service, numbering 54,800 persons regularly

employed and about 47,000 persons irregularly

employed, it is exceptionally free from " political

evils." There have been one or two agitations

for increase of salaries, one of which was suc-

cessful.

Q. Have improvements and inventions in tel-

egraphic communication, in consequence of the

telegraphs being owned by the government,
ceased or diminished ? A. Not altogether

ceased, as the postoffice department have in

their employ eminent electricians and engineers

who introduce improvements annually, or adopt
outside inventions when thought desirable. The
inducement is probably not so great '' to invent"

as when the telegraphs were in private hands.

Q. Has the recent reduction in the price of

telegrams to 6 pence for twelve words been of

benefit to the public, and how much has it de-

creased the revenue of the telegraphs and the

number of telegrams ? A. It has undoubtedly
been of great benefit to the public, although the

utility of the change has been somewhat de-

tracted from by the fact of the address being

counted in the words sent. The number of mes-

sages exclusive of railway, press, official, and
foreign telegrams, which are not affected by the

reduced rate and number some 10,000,000, dis-

patched in i8S6-'87 was 40,137,175, compared
with 30,087,869 in 18S5-6. The revenue in 1886-

7 was;^i,354,879, against pf 1,277,606 in 18S5-6.

The number of messages thus shows an increase

of 33 per cent,, while the revenue only increased

by 6 per cent. This was the first complete year

under the reduced rate.

Q. Would the public be willing to have the

telegraphs go back into the hands'of private com-
panies ? A. The overwhelming, in fact, almost

unanimous, feeling would be in opposition to

the return to private management.

Mr. Thurber added that the friends of the

postal telegraph in this country contend that the

transmission of intelligence is agovernmentfunc-
tion; that electricity is the most important means
of doing so; that the British service has been ex-

tended to a large number of places which would
not have enjoyed its benefits if the telegraphs

had remained in private hands; that the service

has been greatly improved, is more efficient than

in this country, and a great deal cheaper; that

when the telegraphs were taken hold of by the

government the uniform charge of a shilling for

twenty words to any distance resulted in an
enormous increase in the use of the telegraph;

that large additions to the plant have been made
and paid for out of the current receipts, and if

the telegraphs have not each year paid the inter-

est on the bonds issued for their purchase, if they

had been credited with these betterments, and
with the free service to the government depart-

ments, they would have been able to show a

credit sufficient to pay the interest on the bonds,

and if they were credited with the increased ser-

vice given the public beyond what the private

companies were giving at the time the telegraphs

were taken over, it would now show an enormous
balance on the credit side; that private companies

would never have tried the experiment of a re-

duction in rates first to one shilling for twenty

words, and subsequently to six pence for twelve

words.
Erastus Wiman of New York spoke in opposi-

tion to government control. He said that in the

British post-office report of 1887 the table of re-

ceipts and expenses for the year 1 880-1 to

1886-7, inclusive, shows a steadily increasing de-

ficit, amounting during the last fiscal year to over

$2,300,000. To meet this loss the whole popu-

lation is taxed to afford a cheap telegraph service

to the very small percentage of the people that

ever use it. The telegraph is essentially the ad-

junct of commerce, and it is estimated that not

more than 26 per cent of the populace ever use

it; and in the United States not over 5 per cent

of the revenues of the telegraphs is derived from

family and social messages. About 8 per cent is

derived from news service, and the remainder,

about 87 per cent, is commercial and speculative,

the greater part being the latter. A large portion

of this speculative business is for "bucket-shops"

and pool-rooms, where chances are sold on races

thousands of miles away.

Is it fit and proper, he asked, that the whole

people should be taxed to lighten the expenses

of 2 per cent, of the population? Aside from
the press service, the whole number of messages

is about 40,000,000, an average of two-thirds of

a message to each inhabitant. As to quality of

the service, all persons of any experience in

European countries unite in recording the service

on government telegraphs as generally bad, with

no accountability or redress for even the most
flagrant negligence. It is more especially tardy

and uncertain in delivery when the message
passes over two or more systems of government
telegraphs, and the rate of tolls for messages
passing from one country to another is always

greater than for like distances in this country.

Of the 17,000 telegraph offices in the United
States, more than three fourths are operated by
railroad companies, which are obliged to main-
tain the stations for railroad service; otherwise

they could not be maintained except at a loss.

Are these all to come into government employ?
If the British telegraphic system made a deficit

of $2,300,000 a year, a government telegraph in

the United States with four times its length of

lines and three and a half the length of wires to

raaintain,covering an area of country twenty times

as great, and with larger salaries, handling only

about the same number of messages, and adopt-

ing the British rate of tariff, would probably

make a deficiency of $10,000,000 per annum.
If the rightful demands of tax payers should

require the lijies to be branched and extended,

and telegraph stations opened at every postoffice,

the outlay for the plant would run up to nearly

$200,000,000 and the deficit upon its operations

be still greater. The aggregate appointees would
soon exceed 100,000, or duplicate in number the

present appointees under the administration of

the general government, all of whom would pre-

sumably feel bound to work in the interest of

their immediate employers. It would be the

longest stride ever made by one act towards
centralization of power, and a significent step in

the direction of socialism and the theory of pa-

rental government.
After further discussion the following resolu-

tion was adopted: " Resolved, That the useful-

ness of the post-office department should be ex-

tended in the direction of telegraphic communi-
cation, and we urge upon congress the earliest

favorable consideration of this question."

CORRESPONDENCE
New York Notes.

NewYork, Jan. 21.—Sudden death through ac-

cident, carelessness or ignorance, is unfortunately

a concomitant of the modern systems of light-

ing by gas and electricity. The latest case to

be recorded is that of two rustics from Shuben-
acadie, N. S., named Parker and Fulton, who
came to New York on business and stopped at

the International hotel. Park Row. They en-

gaged a room with two beds in it, and day be-

fore yesterday both men were found dead on
the floor. They had blown out the gas.

The three commissioners appointed by the

legislature to consider the best methods of car-

rying out the death sentence have reported that

the most merciful way of putting criminals to death
is by electricity. The question is raised how-
ever, whether in the interests of society it is de-

sirable that the horrors of an execution should

be reduced to a minimim. Is the awful work of

killing men for the sake of justice to be per-

formed in the most merciful way, or in a way to

excite terror among evil doers ? The whole re-

port is construed in some quarters as an argu-
ment against capital punishment. One thing is

certain and deserves consideration, that in the

use of a powerful electric current for dispatching

criminals there would be no chance of such
bungling operations as are continually disgracing

the use of the gallows.

George Addy, residing at Paterson, N. J.,

some time ago took the liberty of cutting down
the poles and wires in front of his house Two
indictments were found against him by the grand
jury and his trial resulted yesterday in a verdict

of not guilty, His defense was that the poles

were put up in front of his house without his

permission and while he was sick, and that as he
paid for the flagging, curb and gutter, he con-
trolled the street in front of his premises as far
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as the middle of the road, and the jury sustained

him in this position.

Your correspondent is pleased to note a recent

visit to the office and shop of Shaw c& Geary, of

Philadelphia. These gentlemen manufacture

specialties for the electrical trade. With skillful

workmen and machinery of the latest and most
approved patterns they turn out apparatus that is

giving the best of satisfaction. They pride them-

selves particularly on their bells and buzzers, in

which they use only the best Norway iron, and

their door and window springs, which are simple

in style and perfect in operation.

The next meeting of the American Institute

of Electrical Engineers will be held February

14th, when Dr. Louis Duncan, of Johns Hop-
kins university, will read a paper on alternating

current motors.

Members of the Electric club are earnestly re-

quested to be present at the opening of the new
club house on the evening of January 31st. An
address will be delivered by Prof. H. A. Row-
land, of Johns Hopkins university. Only mem-
bers of the club, and invited guests, will be ad-

mitted on this occasion.

The C & C. Electric Motor company have

forty of their one-eighth horse power self-regu-

lating motors in operation in the clothing fac-

tory of A. Benjamin & Co. on Bleecker street,

New York.
Chas. A. Schieren & Co., report sales of their

leather link belting this week to the following

electric light companies, for use with dynamos:
Natick Electric Light company, Natick, Mass,

Morristown Electric light company, Morristown,

N. J., Nashua Electric Light company, Nashua,

N. H., South Framingham Electric Light com-
pany, South Framingham, Mass., Edison Electric

Illuminating company. New Orleans, La.

Harry Hall, formerly agent for the Edgerton
Electric Motor company, at Boston, has accepted

a position with the Sprague Electric Motor
company and will be stationed at Rochester for

the present.

A fatal accident occurred this noon in the

electrical subway at the southeast corner of Sixth

Avenue and Thirty-second street. Leonard

Jones and Walter Harper, both employes of the

Western Electric company and engaged in the

cable department of that company, entered a

man hole for the purpose of making some con-

nections on cables laid for the Metropolitan Tel-

ephone and Telegraph company.
Before entering the man hole the men stretch-

ed a canvas screen across two barrels on the

windward side of it, in order to keep out the

wind and snow. The wind was blowing in strong

gusts at the time, and in a few minutes the can-

vas screen was blown over the opening to the

man hole. Passers by soon heard cries from
within, and a stranger lifting the canvas saw both
men lying helpless at the bottom of the hole.

Help was quickly called and the men taken out.

Harper, who lay on top of Jones being raised

to the surface first and Jones a few moments
later. The men were found to be asphyxiated

by gas, and three doctors who were in the crowd
that gathered worked to resuscitate them. Har-
per was soon out of danger and taken to a hos-

pital, but Jones expired in a few minutes.

Leonard Jones was 33 years of age and leaves a

wife and family. He came from Boston only a

few weeks ago to accept the position with the

AVestern Electric company. A.

From St. Louis, Mo.

St. Louis, Mo. Jan. 21.—The failure of the

Guernsey Furniture company, of this city, has

created a ripple of excitement. The company was
organized in 1882, succeeding Guernsey, Jones
& Co. D. W. Guernsey then held $20,000 stock,

Cyrus Jones §20,000 and George W. Parker

$25,000 of the total capitalization, $65,000. Later

the Jones and Parker holdings were absorbed by
D. W. Guernsey and C. R. Scudder, who, with

an employe holding a share or two, constitute

the company at present. They seem to have

done a fair business in fine furniture, and were

generally regarded as prosperous. The assets

of the company are placed at $66,000 and the

liabilities at $60,000. Some time ago, as the re-

sult of a quarrel among the stockholders of the

Excelsior Electric Light company, the Guernsey
Furniture company purchased the plant of the

Excelsior company, and have since been furnish-

ing lights to consumers. But the assignee,

William H. Scudder, jr., announces that the elec-

tric light plant will not be discontinued, but will

be operated as heretofore. Mr. Guernsey is the

agent in St. Louis of the Sprague electric motor,

and has given much time to the motor and light

business.

The Brush motor armature has arrived from
Cleveland and is now in possession of the Lindell

Railway company. Another trial of the motor
will be made, it is expected, this week. Nothing
has been heard from the Sprague motor, which
was to have been here six months ago. C.

From Kansas City.

Kansas City, Mo., Jan. 2r.—The depreda-
tions committed by foot-pads and burglars in

this city have aroused the police commissioners
to take measures that will either increase the

police force numerically or strengthen it by the

adoption of a police signal system. This morn-
ing's Journal contains an extended interview

held by one of its reporters with W. O. Huckett,

secretary of the board of police commissioners,

illustrated by cuts. After describing a police

signal system and its method of operation, Sec-

retary Huckett continues :

" AH the police signal apparatus I have seen

or of which I have read, contain what to my mind
is a very serious objection. The policemen on
the beats can communicate with the central sta-

tion at will, but no matter how urgent the neces-

sity, the officer in charge of a station is unable to

call up and converse with his subordinates. As
a business proposition, does that seem proper. As
I am not an electrician, I can only theorize upon
the subject, leaving to those skilled with electrical

appliances to determine whether my ideas are

feasible, and to plan out the details. I would
discard the use of the clock-work in the street

box and in its place have a large bell or gong,

also a push button like those you find at the

front door of a residence, operated by electricity.

The officer on his rounds, desiring to notify

headquarters.opens the box and presses the but-

ton. This releases the electrical current, and
causes a figure, say 94, to display itself in a case

annunciator at police headquarters, similar to

that found in offices of well equipped hotels. No
matter how many calls came in at the same mo-
ment, there would be no jumble, as might occur

with the use of dashes on a tape. Each street

box should contain a good gong. The operator

at the central station on receiving a call would
press a button, which would cause a tap on the

gong in the street box, and be a notice that the

policeman would be registered in the tally sheet

as on duty. Should the operator desire to con-

verse with the officer, two pressures of the push
button, and consequently two taps of the gong,

would indicate to the policeman that he must use

the telephone in the box. If, on the other hand,

the policeman had something to communicate, he
would, on receiving the signal that his signal, 94,

had dropped, push the button and cause it to

drop again. If the policeman had locked his

box and gone away, a continuous pressure of the

push button at the central station would ring the

gong in the box so loudly that he would hurry

back to ascertain the cause of the alarm.

Under the systems now in use elsewhere, it

would take from thirty to sixty minutes to apprise

all the police on the various iDeats of an import

ant event. I would agree that all of them could

be notified in five minutes."
" How would you accomplish that ?

" question-

ed the reporter.
'• On about the same principle that the guests

of a hotel could be notified of a fire on any floor

or a general alarm sounded all over the house.

With such a police signal system in operation,

should the central station receive a telephone

communication that a black horse, top buggy,
and red lap robe had just been stolen from in

front of the Journal building, it would not be
necessary to wait thirty or sixty minutes for the

policeman to call up and inquire if there was
anything new, but by means of a lever a general

alarm would be turned on, causing the gongs in

all the boxes, or in any certain district, if desired,

to ring until each policeman hurried to shut it off

and find what was wanted. The thief could not get

five or ten miles away with the rig, but it seems to

me the officers would get the information so quick-

ly that he could be surrounded, as it were. If the

officer should be at such a distance from the box
that he could not hear the bell, persons passing

would soon notify him of the fact, and he would
hurry to ascertain the cause."

" Is there anything further you can add to the

subject ?
"

" Only that I would be proud to see 100 boxes
located about the city, and ten keys to each box
distributed to stores and residences in the imme-
diate vicinity. What an auxiliary the 1,000 per-

sons would be in giving notice of a fire or serious

disturbance. By means of our excellent tele-

phone system we can, in case of emergency, use
the instruments in stores and residences, but at

a late hour of the night the police can not so in-

trude, and the men are almost destitute of means
to call for the patrol wagon. As the Journalhas
suggested a police signal service is greatly need-
ed, and in giving you my ideas it is with the hope
that men who are practical in such matters will

turn their attention to supply the want in this di-

rection, not only in Kansas City, but elsewhere.

It is a good field in which to operate."
" Why would not a telephone in street boxes,

without any other apparatus answer the pur-

pose ?
"

" I expect it would, if there was a central office

or exchange, constructed at police headquarters,

so as to show what number of box the call came
from. Policemen on beats are required to move
from place to place. The different numbers on
the box show they are performing that duty

;

otherwise, you know, a man could stay in one lo-

cality, and, at his stated intervals, use the same
box and report that he was in another part of the

city—see ?

"

" Then you invite the views of police officials

and electricians as to the feasibility of your
ideas ?

"

" I do, and would be pleased to hear from
them." C.

Indianapolis Items.

Indianapolis, Jan. 21.—The Delphi, Ind..

Electric Lighting company have filed the

necessary papers with secretary of state.

The Jenney Electric company, of this city,

has quite a force of men wiring the new union

passenger station, for incandescent lighting. The
same company will also furnish the arc lights for

the train sheds.

The cold snap last week left Madison, Ind., in

the dark one night, owing to freezing the fixtures

on streets, so that the electric lamps conld not be

lowered or reached for trimming.

The citizens of Rockville, Ind., are agitating

the question of electric lighting. The firm of

Dooley & Connelly are in correspondence with

electrical manufacturers as to probable cost etc.

The Edison sj'stem seems to be the favorite so

far. M.

From Cincinnati, O.

Cincinnati, O., January 21.—Two bad fires

occurred here this evening. Jones Bros, manu-
facturers electrical instruments, Longworth
street, burned out; loss, $10,000. Seabastian,

May & Co., Pearl street, sustained a loss of

THE ELECTRIC LIGHT.

Burlington, la., is putting in a United States

alternating plant.

Cedar Rapids, la., will shortly have a Westing-

house alternating plant in operation.

The Citizens' Electric Light & Steam Heating

company of Peoria, 111., has been incorporated

with a capital stock of $25,000 ; incorporators,

Edwin M. Ames, Gustav A. Schaeffer, W. H.
Day, Kirby C. Pardee, Samuel Gorton, T. B.

Cooke, and others.

Port Huron, Mich., will operate its own electric

light plant, putting $14,000 in as a starter.

Pawnee City, Neb., celebrated the death of the

old and the birth of the new year with a blaze of

electric lights. The plant cost $10,000.
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r. A. Brooks will be the electrician of the

plant at El Dorado, Kan.

Johnson, Holland & Co., of Chicago, have
taken a contract to equip two trains on the Chi-

cago, Burlington and Quincy road, to run be-

tween Burlington, Iowa and Albert Lea, Minn.,

with accumulators for electric lighting.

Grand Rapids was much exercised over a

strange light in the sky Jan. 2nd, and referred

the matter to Professor Lewis Swift, the celebra-

ted Rochester astronomer. He has looked it up,

and advises Grand Rapids to keep cool, as the

electric light always acts that way In slightly

foggy weather.

At the annual meeting of the Badger Electric

company, limited, Racine, Wis., George P.

Nichols was elected treasurer and manager and
C. M. Fay was appointed chief engineer and
electrician. The plant of this company, one
of the finest in the state, consists of five Thom-
son-Houston arc dynamos, two incandescent
dynamos of the same make, each of 500 16 can-

dle power light capacity and one alternating

current dynamo. The steam plant consists of

one 18x42 Reynolds-Corliss engine and two 50
horse power Payne automatic high speed engines
and a battery of four boilers.

The Western Electric arc light plant at Inde-
pendence, Mo., was started January 2 its.

The recently elected officers of the Kansas
City Electric Light company are as follows :

President, W. B. Grimes ; vice president, F. K.
Hoover; treasurer, J. S. Chick; secretary, J. R.
Barnhart; general manager, E. R. Weeks.

A franchise for an electric light plant granted
by the council of Garden City, Kan., was
conditioned upon work being begun within sixty

days from November 19th. A local paper inti-

mates that another franchise will be granted
some other company as the original grantees

have not fulfilled the condition imposed as to

time.

Formerh' steamers using the Suez canal were
not allowed to proceed through it at night, but
the use of the electric search-light has changed
that regulation, reducing the average time of

passing through from thirty-six hours to from
fifteen to eighteen. For this purpose the Brush
company devised a special cage, which is lowered

in front of the bow of the vessel to within a few
feet of the water. In it is mounted a powerful
arc light, the rays of which are thrown far in

front and to the sides by properly disposed mir-

rors and a dispersion lens. An attendant sits

behind the lamp to regulate it. Vessels not fitted

with the appliances take them on deck when
entering the canal, and one set is thus made to

serve many vessels.

The Stockton, Cal., Gas Light company has

decided to adopt the Jenney system of electric

lighting, in pursuance of its former resolution to

embark in the business of a combined gas and
electric supply. The order given calls for every-,

thing necessary to equip and maintain a 120-arc

light plant. The arrangement with the authori-

ties for public lighting calls for the erection of

eleven loo-ft. towers.

The town of Orangeville, Canada, will receive

sealed tenders up to February ist, for lighting

the streets. The town will take 15 lights, and it

is probable that private parties will take 30 more.
The lowest or any tender not necessarily ac-

cepted. Communications should be addressed
to A. A. Hughson, town clerk.

THE ELECTRIC MOTOR.
At a meeting of the Citizens association of the

north-west side of Chicago last Saturday evening
to take action regarding the proposed extension
of the street railroad system to that section of

the city, resolutions favoring a cable system were
adopted, but a proviso was made that if the elec-

tric motor could be used the association preferred
it.

The VanDepoele electric road at Ansonia,
Conn., it is expected, will be started soon.

The VanDepoele road from Brooklyn to Ja-
maica so far as the electrical equipment is con-
cerned is working very satisfactorily. The track
is low, however, and rains wash the sand on to

the rails, making it impossible to run except
after cleaning the track. The rails will be raised
in the spring.

THE TELEPHONE.
A press dispatch from the City of Mexico,

dated January 19th reads : An important decision
was rendered yesterday by the first district court
of the republic affirming the validity of the Bell

telephone and Blake transmitter patents under
the laws of Mexico. The defendants in the case,

a German mercantile house, are ordered to de-
liver their stock of instruments to the Mexican
Telephone company, to make a statement of

their profits and hand them over, and to pay all

the costs. The defendants will appeal to the
Supreme court. The Mexican Telephone com-
pany have made a hard fight, and the case has
excited much interest.

A reader of the Chicago //.?/-«/</asked : "What
is the longest distance that a person can be heard
speaking through the telephone ? Was there
ever any direct communication between Chicago
and New York by means of the 'phone ?

" The
Herald replied :

" There was once a temporary
communication between Chicago and New York,
but the speech was hardly audible. For distances

of more than fifty miles the telephone has not
been found satisfactory." New York and Phila-

delphia and New York and Boston are now in

daily communication over long distance tele-

phone lines, the line between the latter two cities,

following the highways, being being at least 350
miles in length and the telephones work most
satisfactorily.

The Cushman Telephone company went before
the committee on fire and water of the Chicago
city council on the 23rd, and asked for the pas-

sage of an ordinance allowing it to establish a

telephone exchange and to lay wires in all parts

of the city. The Cushinan company proposes to

serv^ subscribers in Chicago and all suburbs. It

will agree in the ordinance to charge not to ex-

ceed $So per telephone to subscribers and in pri-

vate residences not to exceed $75 per annum.
The committee referred the matter to the law
department, with instructions to draft an appro-
priate ordinance, which will then be given careful

consideration.

THE TELEGRAPH.
The Western Union Telegraph company has

removed its poles and wires from the main street

of Valparaiso, Ind., in compliance with an ordin-

ance to that effect.

Conversation was carried on to-day by tele-

graph between correspondent Norman, in this

city, and editor Stead, of the Pall Mall Gaztlte,

in London, a distance of 6,900 miles over the

Canadian Pacific, Postal and Mackay-Bennett
cable lines, runs a press dispatch of the 22nd inst.

from Vancouver, B. C. The time of sending

messages and receiving answers was less than

four minutes.

At a meeting of the Direct United States Cable

company at London on the 20th inst. John Pen-

der, the chairman, said the progressive develop-

ment of the cable traffic could not be sustained

by the 6-penny rate, which has ceased to give in-

creased returns. He therefore advocated a con-

ference to determine what would be a fair rate

both for the shareholders and the public. If the

traffic developed by the 6-penny rate could be

maintained at a shilling rate, the increase would

not burden the public and it would satisfy the

company.
At a meeting of the board of supervisors at

Vicksburg, Miss. January :6th, the assessment

of the Western Union Telegraph company was

placed at $25,000, and the assessment of the

Great Southern Telegraph and Telephone com-
pany was reduced from $15,000 to $5,000. Mr.

Pearson, agent of the company, made oath that

the whole outfit of telephone wires, poles, etc., in

the city was worth only $2,500.

The first private stock broker's wire put in be-

tween here and New York was ordered by Bob
Parks, says the Chicago Herald gossiper. That

was in 1881, and Parks had a business then that

paid him $100,000 net every twelve months.

Now, although he_is playing in very hard luck, it is

not likely that the Western Union, notwithstand-
ing it got from his enterprise several millions of

dollars, feels at all under obligation to him. The
first wire was run between Parks' and M. S.

Nichol's offices and cost $30,000 a year. Before
that the most enterprising of the brokers had
simply loops to the main office of the Western
Union. They all had to follow Parks' example
at once or lose their business. There were at one
time fifteen or sixteen private wires between here
and New York, p:iying in all about $450,000 a

year for the service. The extravagance ran so

high that a single firm, J. T. Lester &: Co., had
two wires of their own. As everybody knows,
the speculative business has now become such
poor picking that the brokers are going back to

first principles, abandoning their private wires
and putting in loops again as of old. Only five

private wires are left, although the rental has
been reduced from the $30,000 that Bob Parks
paid to $15,000. The lessee of one of these was,
the other day, bewailing the step that Bob took
when he inaugurated lightning service between
here and Wall street. " Speculators," said this

broker, "would never have known the difference

if we had all stuck to 'loops,' and we would have
saved in the last seven years nearly $[00,000
apiece.

Burglars entered the Leavenworth, Kan., office

of the Pacific Mutual Telegraph company on the

i8th but failed to secure anything of value.

The supreme court of Pennsylvania has
affirmed the judgment of common pleas court

number 2 in the suit of the city of Philadelphia

against the Western Union and Mutual Union
I'elegraph companies to recover from these com-
panies the annual license fee of $[ for each one
of their poles erected upon the public streets and
$2.50 for every mile of suspended wire.

Miscellaneous Notes
" Teleseme " is the name given a new instru-

ment by its designer, F. B. Herzog, of New
York. The instrument, from a published des-

cription, seems to be similar to the American dis-

trict call box with the exception that the number
of signals that can be sent over the circuit from it

is not less than 150 while few American district

boxes embrace more than ten or a dozen individual

signals. The teleseme is particularly adapted for

use in hotels where a guest in his room can make
almost any want know to the clerk in the office by
simply sending in the proper signal.

The scheme proposed by the Niagara Falls

Hydraulic Motor & Power company of New
York to utilize the power of Niagara Falls is as

follows: Shore abutments of granite will be

erected on each side of the Niagara river just

above the falls. A steel cable ten inches in

diameter will then be stretched across and fast-

ened to the abutments. Connected with the

cable are to be large flatboats made of steel and
loaded with ballast; in the rear of the boats are

large wheels connected by a universal coupling-

shaft, so as to allow the current or ice to move
the boats without interfering with the revolution

of the wheels. This shaft is to be connected

with an immense power house on the American
side of the river in which will be located any
number of powerful dynamos which will generate

electricity that will be conducted to Buffalo

and Rochester, N. Y., and other cities, by cables.

The Chicago Heat, Light & Power company
has been incorporated with a capital stock of

$5,000,000. The company will construct manu-
factories for the generation of gas and electricity

for fuel, illumination and motive power, and con-

tract for the supply of fuel, gaslight, and power
for cities and manufactories, and manufacture
machinery; incorporators, James P. Gardner,

Robert D. McFacon, and Henry A. Gardner.

At Las Vegas Hot Springs, Cal., C. D. Warner,
describing the exhilarating atmospheric condi-

tions, in the January Atlantic, says,
—

" Every-

thing and everybody was electrified, the hotel,

lighted throughout by electricity, was a sort of

big dynamo. We could not touch a bit of iron,

turn on a light, brush against a portiere, or shake

hands without experiencing a tingling shock. In-

side and out it was like being in a place en-

chanted."

A plant is under way in Brooklyn, N. Y., in-

tended to refine sugar by using electricity. It is
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claimed the new process will revoliilionize sugar

refining, reducing tlie cost of producing a ton of

white sugar from the raw article to an expense of

eighty cents, whereas it is now $7 to $10.

The experiment of fishing with electric lamps

inclosed in glass globes, as a lure to the prey,

has not as yet proved a success. A vessel thus

equipped recently made a cruise to the Isle of

Man. The lamps were sunk with the net to the

depth of forty or fifty fathoms. The glass of

the globes was three-eighths of an inch thick,

init tlie pressure of the water was too great for

the glass, which broke, and the lights went out.

Experiments with stronger glass are to be made.

The estimate for the cost of the fire depart-

ment for Chicago for the ensuing year is $1,1 27,-

63S. iS'Iarshal'Swenie says that " the increase over

the estimate for the preceding year, about $250,-

000 is largely on account of the annexed territory,

and then again the bridge telephone system and

the maintenance of the police telephone opera-

tors have been added to our salary list. Annex-

ation will cost over ;Ji 12,000 and the other salar-

ies added to the department will amount to nearly

$50,000 more. A part of that increase will go to

improving the service by adding to it. For in-

stance, I propose to put over $130,000 into ex-

tending the telegraph alarm systein, and in Hyde
Park about $18,000 more is needed to extend the

the fire alarm system there."

The latest in aerial navigation is the air-ship

of Peter C. Campbell, of Brooklyn, N. Y. The
most noticeable part of the machine is an egg-

shaped balloon, whose longer and horizontal diam-

eter is sixty inches, and its shorter or upright

diameter thirty. It is made of light Japanese

paper, oiled. It has a keel of silk whose lower

edge is kept straight by a strip of wood, as seen

in the picture. At each end of this strip there is

a small propeller. The lower part consists of a

boat-shaped arrangement made of silk, framed in

light wood. There is an eight-bladed propeller

at the stern, a horizontal propeller beneath, and

a rudder of silk at the bow. A wicker basket in

the middle contains a clock-work engine to work
the propeller. There are silk wings on the side,

shaped and attached somewhat like the wings of

a bird, and capable of being set at almost any
slant. It is intended to make the ship rise in

the air, the balloon being relied on chiefly to

keep the ship afloat. The stern propeller moves
the ship forward or backward the same as the

propeller of a steamboat. The two flat wings on

either side of the basket, each seven inches wide,

are used to guide the course also. Then at each

end of the top ridge is another propeller, which

will control the ship's movements. There is also

a thin, small propeller forward of the basket and
above it, for use in steering.

The new club house of the New York Electric

club is now informally open and meals are served

in the club restaurant. The formal opening of

the house will take place January 31st.

At the meeting of the Polytechnic section of

the American institute. New York, L. Duvin-

age said that the increased quantity and
quality of work that goes out of the modern ma-
chine shop was due to the skillful use of solid

emery wheels. He said that a grain of sand

from the common grindstone magnified, would
look like a cobble stone, a fracture of which

shows an obtuse angle, whereas a grain of corun-

dum or emery would look like a rhomboid, al-

ways breaking with a square or concave fracture.

No matter how much it is worn down in use it

does not lose its sharpness ; hence it is evident

that the grindstone rubs or grinds and heats the

work brought in contact with it, while the corun-

dum or emery wheel with its sharp angular grit

cuts like a file or circular saw. There are two

general classes of emery wheels in the market

—

one class of wheels has the grains of emery join-

ed and consolidated by a pitchy material as rub-

ber, linseed oil, shellac, or the like. These
must run at a high speed to burn out the cement-

ing material by friction, loosening the wornout

grains and thus revealing new cutting angles.

These are non-porous wheels. Truing up this

class of wheels is done with a diamond tool.

The other class consists of two kinds, one made
by mixing the emery with a mineral cement and

water into a paste, which will harden and bind

the grains together ; the other kind by mixing

the emery with a mineral flux or clay, molding
into shape and burning in a muffle at a high tem-
perature. These are porous wheels in which the

grains of emery are held together by matter

having affinity therefor. This class of wheels,

unlike the grindstone, has sharp grains of emery
bedded together among matter which in some
cases, is as hard and sharp as the emery itself.

Such wheels cut very greedily and do not need
to be run at any particular speed. The dresser,

made of hardened steel picks, is the proper tool

for truing up this class of wheels.

Personal Paragraphs.

George S. Bowen of Elgin, 111., was a visitor

at the Chicago Hectric club rooms the latter part

of last week.

Thomas Doolittle of New York, of the Ameri-
can Bell Telephone company was in the city a

few days last week.

Francis W. Parker, of late an examiner in the

United States patent office, has increased his

facilities for conducting his business of patent

soliciting and exploiting electrical inventions. His
office is at 1003 Opera House block, Chicago.

The New York Daily Graphic of the 5th inst.

gives a portrait, a biography and an account of

some of the achievements of James F. McLaugh-
lin, the inventor of the dynamograph, or Elec-

trical type writer, mention of which has hereto-

fore been made in these columns.

T. G. Gaylord, manager of the Louisville, Ky.,

Electric Light company, paid Chicago a brief

visit last week.

N. O. Stevens, manager of the Thomson-
Houston electric light plant at Quincy, 111., and
Miss Kate Norwood were united in marriage on
the 1 8th inst.

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 La Salle stjreet,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

Chicago 360 370
Central Union 43 44
IVIicliigan _ __ 74 75
Great Soutliern 30 32
Colorado ,— _ 19 21
Rocky Mountain BelL _ 40 45
Cumberland 62 65
Wisconsin 108 109
Bell of Mo 160 165
Iowa Union : 25 26
Missouri and Kansas 68 69

Business Mention.

The Brush Electric company of Cleveland, O.,

wrote the following self-explanatory letter to the

Valley Iron works of Williamsport, Pa. " Your
favor relating to engine which we recently pur-

chased from you, is received. We have heard
very excellent accounts of the working of your
engine from our experts, who had charge of the

installation of the plant— we understand that it

is giving excellent satisfaction. We appreciate

the quality of your engine, and if in the future

we should be called upon to furnish engines of

this description— will take pleasure in giving

your engines consideration."

James J. O'Neil, foreman of construction of

the Boston, Mass., police signal system, thus des-

cribes a test he recently made of the Campbell
Electrical Supply company's line wire: "VVhile

putting up the Martin & Wilson fire alarm, we ran

the wire from Pemberton square to the roof of

Houghton & Dutton's store, and tied it up there

for the night during a heavy rain. In pulling

your wire on the fixture, we crossed the electric

light wires drawing them together and causing a

short circuit ; the electric light wire gave a light

equal to an arc lamp. We examined your wire

and found the insulation perfect, not injured in

the least. The same wire is there to-day all right,

while the electric light wire was found to be
burned out, and the insulation gone. I regard

it as a fine opportunity to show the fire proof

qualities of your insulation and its resistance to

moisture, as your wire lay on the roof all night

in the rain storm.

The D. M. Steward Manufacturing company
of Chattanooga, Tenn., have re-organized under
the laws of that state with a largely increased

capital, and have erected permanent factory

buildings of large capacity. A number of ma-
chines have been added, increasing the capacity
of the works to more than quadruple that of the

old works. The new works are nearer the base
of supplies and thus in future delays on account
of shortage of material will be avoided. 'I'his

company is widely known for its make of insu-

lators.

Holmes Booth & Haydens, who are never
dilatory in meeting the requirements of their

trade, have placed upon the market their well-

known "K K " wire designed to take the place

of underwriters wire. "K K " wire is an old

wire put to a new purpose. It was first manu-
factured about eight years ago and the interven-

ing time has so thoroughly proved its merits that

its makers recommend it with confidence for its

highly weatherproof qualities and its fitness for

withstanding abration. Since placing this wire
before the electric light trade, the entire line con-
struction in three cities has been done with it

not one foot of underwriters wire being used.

The demand for this wire on alternating work
is also large. J. L, Barclay, the western re-

presentative, has just returned to this city after a

two weeks trip and reports large sales of " K K "

wire. We understand it is also in the hands of

all supply companies.

Electrical Patents.

Issued Jan. 17, 1888.

376,423. Car Lighting. Craig R. Arnold, Brooklyn,
N. Y.

376,429. Tube-Motor Street- Railway. William G. Creigh-
ton, Norwood Park, 111.

376,541. Mechanism for Electrically Controlling Stamp-
ing-Machines, etc. Ottmar Mergenthaler, Baltimore,
Md.

376,562. Electric Conduit. Robert Van Buren and James
J. Powers, Brooklyn, N. Y.

376,567. Electric Railway System. David G. Weems,
Baltimore, Md.

376,569, Telegraphic Apparatus. Samuel B. Whitehead,
San Francisco, Cal.

The invention is designed to prevent persons from
stealing messages by means of eavesdropping. "In a
muffled telegraphic message receiving and transmitting
instrument, a box all the sides of which are made with
an inner and outer casing, and the space between the
casings filled with suitable non-conducting material,
and having a cover or lid similarly constructed, and
the edges of the bo.\ and of the lid or cover, where
they come together to form a joint, being furnished
with felt or other suitable material, the box also hav-
ing holes through which the key and switch rods pass,
suitably packed to prevent the egress of sound sub-
stantially as described."

376,579. Preventive of Incrustation of Steam Boilers.
Charles J. T. Burcey, Syracuse, N. Y.

376,583. Combined Incandescent Electric Lamp Socket
and Electrical Converter. Edward A. Colby, New
Haven, Conn,
An annular core provided with coils is placed in the

socRet exterior to the lamp globe. Within this core is

placed a second core also provided with a coil. The
annular core is provided on opposite sides with two en-
largements projecting inwardly beyond the coils, and
the inner core is mounted so that its ends may be turned
toward and from such projections. By adjusting the
inner core a greater or less distance away from the
projections the current induced in its coils, by the cur-
rent traversing the coils upon the annular core, may
be varied. Of the fourteen claims we give the tenth :

The combination, with an incandescent electric light

socket, of a converter within said socket and wholly
exterior to the lamp globe, and consisting of an annular
core having bare pole-pieces,' supports or plates of
non-magnetic material at the respective ends of said
core, insulated wire wound upon said core, an adjust-
able core supported between said end plates, coils of
wire wound upon the last-named core, and means for

placing the last-named coils in circuit with an incan-
descent electric lamp filament.

376,615. Support for Telephone Receivers. William E.
Thurber and John McConnell, Cleveland, Ohio.

375,617. Combined Gas and Electric Light Fixture
Samuel B. H. Vance, New York, N. Y

376,630, Electro Magnetic Device. Charles E. Brush,
Cleveland, Ohio.
The armature is so combined with a piston or

weight that a current of momentary abnormal strength
will not cause the device to respond. When applied
to a multiple series cut out, in case the machine flashes,

the temporary strong current produced immediately
thereafter by the lamp carbons coming together will

not operate the cut out.

376,651. Automatic Electric Valve. Charles J. Hexamer,
Philadelphia, Pa.

376,661. Telegraph Repealer. Joseph Kolzer, Duisburg,
Prussia, Germany.

376.706, Magneto Telephone. Fred, H. Brown, New
York, N. Y.

376.707. Magneto Telephone. Fred. H. Brown, New
York, N. Y.

376,709. Electro-Magnetic Brake, Nicholas J. Clute,

Sclienectady, N. Y.
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FRANKLIN S. CARTER. CHAS. M. WILKINS.

Partrick & Carter

Electrical Supplies

E. WARD WILKINS.
ESTABLISHED

1867.

for ths TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
bftLS I*f:OI'KIKTOK8 OF TUK

Batteries, Electric Bells, Pusb Buttons, "Wire, etc.

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Elcr.trlc Bell HnnBers' Supplies, Electro-Platers' Supplies. Electro-Medical Machines, Experimental Apparatus, Electrical Novelties, etc., etc. Send for Catalogues

and eet prices before purchasing.

" IINERY (o

1 1-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5th St., Phila.

Friction Clutch Pulleys

FOR DYNAMO DRIVING.

Investigate before Buying.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

A.UTOMATIC Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send for Catalogue.

C. F. Annett, President. S. F. Fenton, VIce-Pres. and Treas. Chas. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

-DEALERS [N-

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lighting, Fire and

Burglar Alarms, Electro-Medical Apparatus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

CHAS. A. CHEEVER, Pres. WILLARD I,. CANDEE, Treas.

The Okonite Company,

sLON/>

THADii MAHK.

Manufacturehs of

)eler3l7one and

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial sbould be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that it Is the safest wire for the purposes known, and we
can. without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated
OKONITE TAPE, the oest Insulated Compound for making Joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch. 38 & 40 LA SALLE STREET, Chicago, IIL

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.
Nebrasica Branch. MIDLAND ELECTRIC CO., Omaha. Neb.

American ^leci^pical Wo^t^s,
\ IJ // PROVIDENCE, R. I.,

EXCLUSIVE MA.VtJFACTUIlElla OF JTIE

FAEADAY CABLE
—FOR

—

Telegraph, Telep'ione and Electric Light.

Highest Insulation and Lowest Inductive Capacity

of any Cable in the Market

\ New York Office, 18 CortlantU Street.

P. C. ACKERMAN, A^ent.

THE "CLARIS" IZyiRE,
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspector of the Boston Fire Underwriters' Union, under date of March
29, 1886, he says: "A Thoroughly Reliable and Desirable "Wire in Every Kespect."

The rubber used In Insulating our wires and cables la specially chemically prepared, and is guaranteed
to be waterproof, and wiU not deteriorate, oxidize or crack, and will remain flexible In extreme cold weather
and not affected by heat. The Insulation Is protected from mechanical Injury by one or more braids and ihe
whole slicked with Clarks Patent Compound, which Is water, oil, add and, to a very great extent, fire proof.
Our insulation will prove durable lohen all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of Insulalloii for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hanipsbire Street, Boston, Mass.

HENRY A. CLAKK, General Manager. HERBERT H. EHSTIS, Electrician.

The Electric Packing Co.,
CLEVELAND, OHIO, U. S. A.

lIANUFACTIUiEKS OF THE

Patent High. Speed Packing,
MADE ESPECIALLY FOR tLECTRIC LIGHT ENGINES.

Delivered free on 60 Days Trial. Satisfaclion Guaranteed or no Pay.

THE BILLINGS & SPENCER CO.,

MANtJFACTtTRERS OF

Drop Forpis in Copper, Iroi or Steel.

Pure Copper Commutator Bars for Electric Motors or Generators,
Steel Commutator Rings and Nuts, Steel Wrenches and Eye Bolts.

Correspondence solicited and estimates furnished on receipt of models.

DROP FORCINGS FROM PURE COPPER.

THt BILLINGS &3PENCER:C0 !-!ARn"ORD,GQNN.

The Eddy Electric Manufacturing Co.

:^utomal:ie ^leetrie /T\ot:or5:MANUFACTURERS OF (MATHER PATENTS.)

In all sizes from % H. P. upwards. The efficiency of these Motors is over 92 per cent. They require no rheostat, are perfect
in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.
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PRESIDENT AND TREAS.
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VICE-PRESIDENT.

S@lar ^mwbmm & llfk« ©@,

WELL SELECTED

AND GOOD
N O. 6 9

Scliniidt & Friday

Building.

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 1 87 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

NOTICE! ((fwri'hM

We Make and

SELL

Telejlioiios

For Long or

Short Lines.

Instruments

Unexcelled

AND

• SOLD
Outright.

ADDEES8

American

CUSHMAN

TELEPHONE

COMPANY,

Room 12, 243

S. "Water St.,

CHICAGO, LL.

The National Electric Light Association.
'I'lic jinnunl meeting of tlic Nalional El(?ctric liiglit As^oniatifin will be held Jil. the

Monongiiliehi llous;;, Pitl.sliuruli, I'li.. Feb. 21, 22, 23, at 11 o'clock.

Address all comnumicatioiis in relation to this eonventiori to

S. A. DUNCAN, Chairman Kxeciitive Committee,
Care of ALLEGncNv ConNTY Lkirt Comtanv, PITTSHUIJGIT, PA.

Gutta Percha Insulation.

Our Balata Insulated Flexible Cords
ARE SUPERIOR TO ALL OTHERS.

SEND FOR SAMPLES.

XHH EDISON TiZtiLCHIlSrE: ISTORICS,
SCHENECTADY, IS". Y.,

MANUFACTUKERS OF

Insulated Wires, Flexible Cords ^nd^Cables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, 19 Dey Street, New York.

PRICE $3.25.

A. B. LYMAN
Electrical Supplies, ^

Cleveland,

Ohio.

!i n lip
Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

MICROPHONE CELL
THE ONLY TELEPHONE BATTERY.

Guaranteed of Longer Life and Greater
Strengtti than any other Battery.

Our Cups are Indestructible and Inexhaustible.
This Battery is beyond doubt the Simplest, Cleanest
and Best Adapted for open Circuit Work. Our Sales
now Lead them all, a fact which speaks for itself.

PRICE, COMPLETE WITH COVER TIGHT TOP, $1.00.

DISCOUNT TO THE TRADE.

ThB ^t. Loui^ BattEif^ IVInfg. Company,
Mnfrs. of ELECTRICAL MERCHANdlSE,

807 Locust St., St. Louis, Mo.

Standard Electrical Works, A£ts.,'='~S'HTo"''

Bug I Dust Proof

BELLS.
I

Hazazer & Stanley,

^ue:ctricau
Manufacturers,

32 & 34 Frankfort St.,

NEW YORK.
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Standard Electrical Works,
MANUFACTURERS OF

mmkms. Telegraph and Telephone gpparatus,
BURGLAR

ALARMS.
SOLE MANUFACTURERS OF THE

HESS SYSTEM OF GUEST GALL, FIREALARM ^ ANNUNCIATOR COMBINED.
CALL BELLS "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock: Full line of Iron. Steel and Hard-Drawn Copper Wire. Delivered at Lowest Prices.

^"ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES..^ CINCINNATI, OHIO. U. S. A.

United States GlectriG Fire Alarm (Jo.

1'^,*'
EVART, MICHIGAN.

PEOPEIETOKS OF THE

Chase Police aM Fire AlamTelepjli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

J. J. DICKEY, President. ISRAEL LOVETT, FLEMON DRAKE, Vice President.

H. J. WELLS, SHc'y and Gen'I Man. Sup't and Electrician. L. H. KORTT, Treasurer.

IBLAMD ItlCTEIC C0«,
OMAHA, NEBRASKA.

DEALERS IN

Hotel EDd House Annunciarors, Burglar Alarms. Fire Alarms. Electric Gas Lighting, Speaking Tabea,
Elevator Annunciators, BatteriPB. Push Buttons. Electric Pens, Telegraph Learner's Instruments, Medical

Batteries. Linemen's. Tools, Bell Hangers' Supplies, Eailway Velocipedes, Cars, Etc.

Western Agents THE OKONITE CO.. and the Kefurn Call System of Hotel Annunciators. Tire
Alarms for Cities and Towns. We own the Franchlbes of the Western States and Territories for the

IMPROVED McCULLOH

and are prepared to give franchises and construct plants on reasonable terms.

B^'Estlmates furnished and contracts made for any and all kinds of Electrical Work In any part of the
West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

P. L. Rose.

Rose &. Rein,
Electric |||orks,

322 N. Second St.. St. Louis, Mo.

SEBASTIAN MAT & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed especially for electri-

cians and others requiring a lathe
for accurate work. Catalogue of
Lathes, Drill Presses, Tools, etc.

mailed on application,

Xjci.'tlies oza. *II73^ci.l.

184 W, Second St. Cincinnati, 0.

The Globe Electric Company,
Manu/acturerst Importers and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES.

46 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits.

These sets require no technical knowledge to connect; they are
all contained la black, highly finished hard rubber cases, mounted In
nickel plate and ready for use. The bell domes are all Sj- Inches, the
colls are wound with silk covered wire and the contacta are of
platinized silver.

Three Way Annunciator and Bell Set $16 00
Invalid's Portable Call Bell Set 7 00
Burglar Alarm Set 7 SO
Fire Alnrm Outfit $7 00 to 8 00
Portable Electric Testing Set ._ 10 00
Family Electro Medical Set 12 00
Telegraph Set for Short Lines and Learners 6 50
High and Low Temperature Alarm 12 00
Single Stroke or Trembliug Bel! Set 6 00
Switchboards, Switches, Annunciators, Bells, Wires, Push But-

tons. Alarm Contacts, etc.

i^ife
WATERHOUSE SYSTEM

ARC AND INCANDESCENT
ELECTRIC LIGHTING.

The only perfect Automatic Instantaneous

Current Regulation.

A 2000 c. p. Arc Light produced with less than two-thirds of a Horse Power, or
twelve 16 c. p. incandescent lamps to one Horse Power.

We are producing 210 2,000 c. p. Arc Lights, Commercial lighting, on 3,400 lbs.

of coal per night, from dusk to 1 o'clock, or 2 lbs. of coal per light per hour.

We guarantee that the above lights wUl successfully compete with any Arc Lights
in the world, for Sise, Whiteness and Steadiness.

Advantages, 35 per cent, less in steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND MFG. CO.
HARTFORD, CONN.

—AND

—

154 LA SALLE STREET, CHICAGO, ILL.

Shaw ^ Gearg,

Electrical Appliances,

33-55 N. SEVENTH ST.

PHILADELPHIA, PA.

SEND FOR CATALOGUE.

rhe Card Electric Motors.
'THE CARD ELECTRIC MOTORS,
or running sewing machines, dental lathes, etc., by
•sc or by incandescent light currents, also for photo-
Taphic retouching and other light power uses by
irimary battery. These motors have the Card Re-
novable Commutator, in which all the sections can
je taken out and replaced without disturbing a wire.
\n excellent apparatus for schools and colleges. II-
UBtiated catalogue sent free on demand.

GEO. F. CARD MMF&, GO.,
*•*" w«t«. EiMtrida.. Cincinnati, Ohio.

l8gH!

eONDA (FORSfEKLT PRISM) CELL, COMPLETE.

The Standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Leclanche Batteries

Are those which bear tliis

liAJBEL and the Trade-Mark, GONDA.

DO NOT BE IMPOSED UPON BY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to ns for Price-Liat.

THE LECLANCHE BATTERY CO.,

149 West Eighteentli Street, New York.

GENUINE DISQUE CELL, COMPLETE,

The Porous Cell also bears Label.



WESTERN ELECTRICIAN. January 28, 188S

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc

ELECTRICAL AND MECHANICAL ENGINEER, Ki'A^,J8?|gvuRER.
Office and Works: 76 MARKET ST., CHICACO.

THE BECIi A.UT0M:ATIC EPXGIINE.
For Elcctvit! Lfplit Service nnd all oltuT iHirixiHcs niqulrlng Power; Economical In Stcnm Con8umi)tloni

Does not Riicc; Speed OouBlnnt uiulei- Varying Loiida aud Prcasuiu of Stciim; Simple lu Cuiistructlon.

KcciulruB no more spiieu than doubltj disc cugloee.

C ntracts taken for complete '•tcftm plants Including boilers imd all cjimectluns, masonry and
All work guaranteed. Send for Catalogue and full particulars. Address ^

THE TAYLOR IVIAKTirACTURING CO., Chambersburg:, Pa., U. S. A.

Chicago Electric Club.

There will be a meeting of the Chicaero
Klectiic Club Monday evening, Feb.
(ith, at 8 o'clock, at the rooms of the Club
122-124 Clark Street.

The Rice Automatic Engine.

THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y.

GrILES JLlTXI-I^JLGlSrEXIC SHIELID EOR -WTAXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Oentlemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day
it is (without correcting time) about one
minute slow. Considering the fact that
I am every day near dynamo electric

machines in our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-

tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-
keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic disturbances.
Send for descriptive circular.

' * * * I have no hesitation in saying

that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a

dynamo machine.
The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based

on true scientific principles, and is the

only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetle ;

Shields to pocket time- pieces promises to .

be of very great importance to horologists

and watchmakers ; it will render opera-

tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading

magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

GILES BROS. & CO., 103 State Street. CHICAGO.

The Baxter Electric Motor.,
This Motor is now ready to be placed apoa the Market.

Manufactured for both

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICITED.
Address

:

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitution and Monument Sts. Factory B, Bnren and Monument StSi

Jf)e Mfoodbary

AUTOMATIC

Cut-Off High Speed

-MAKUFACTUKED EI-

^OODBUr^Y GNGms
Company.

ALSO EmLDEES OF

piaip 5lide Uaiue
AND

DoiMe Valve Meflimn Speefl

AUTOMATIC

Qjt-Off E^9§i9<?s

AND

TUBULAR BOILERS.

Address the Manufacturers at

^ '^ ? ...y
* 652 Mill street, ROCHESTER, H. f-
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HOLMES, BOOTH &, HAYDENS,
MANUFACTURERS OF

BARE ANO IlSrSXJI-iLXED -y^IRE.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk and Worsted

Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Wori<. Insulated Iron Pressure Wire.

PATENT "K^ K
" LINE WIRE

FOR ELECTRIC LIGHT, TOLEGRAPH AND TELEPHONE LINES,

factories: waterbury, go n n.

J. L. BARCLAY, Selling Agent,

185 DEARBORN ST., CHICAGO, ILL.

THOS. L. SCOVILL,
NEW YORK AGENT.

AGENTS FOR FOREST CITY AND OTHER CARBONS.

The Railway Telegraph Supply Co.

ail AJxriD a 13 rL-A.I^IDOai.I>H ST., OHIO-A-CSKD,
Manufacturers of and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
ANiVUNCIATORS, IHAGIVETO BELLS, BA-TX-EBIES, ETC.

WE CARRY A FULL STOCK OF J. H. BUNNELL & CO.'S TELEGRAPH INSTRUMENTS.

Line Wire and Equipment, Pins, Bracicets, Cross-arms, Insulators, Etc., Insulated Wire and Cables.

K. M. JARVS, President. J. A. GRANT, Secretary. A. F. UPTON, Treasurer and General Manager,

AKE PKEPAKED TO FUENISH ESTIMATES AND CONTRACT FOR

COMPLETE OUTFITS OF STEAM MOTIVE POWER
For Electric Lighting Stations, IVIills and Factories, including Boilers, Engines, Steam Pumps, Feed Water Heaters, Injectors,

Iron Stacks, Orate Bars, Boiler Furnaces, etc.

BOSTON: No. 61 Oliver St. H. A. GLASIER, Mgr. Western Department. NEW .YORK: No. 108 Liberty St,
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THE ELECTRICAL SUPPLY GO.
171 Randolph St., Chicago. 17 Dey St., New York.

Branch Office, 125 W. 6th St., Kansas City. Factories: Ansonia, Conn.

Tlie Diamond Garlion Battery,
-FOR-

Open GiPGuif Uiorl^ E/cels all Ol^hers

-IN-

Simplicity, Neatness and Efficiency.

"P.& B." Weather Proof Line Wire,
FOR-

ElectricLight

The Insulation Resistance is Goodj'n't'' affected by Moisture, Heat, Cold, Acids or Alkalies.

THE ELECTRICAL PROTECTIVE SUPPLY CO.,

Factories: ANSONIA, CONN.
Manufacturers and Importers of and Dealers In

Telegraph, District Telegraph, Telephone, Fire Alarm, Burglar Alarm, General Electrical

Supplies, and Railway and Steamship Supplies.

Sole Agents United States for APPLEGATE'S ELECTRIC FLOOR MATTING.

THE ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER, Manager. ITl Randolph Street, CHICAGO.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.
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The Van Depoele Electric Menufacturing Go.
OF CHICAGO, ILL., U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE

Electric Railway
Apparatus,

Electric Arc Light Dynamos and

Lamps,

CONSTANT SPEED STATIONARY

ELECTRIC MOTORS, ETC.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.

Thousands in use. Guaranteed

equal to any in every respect.

Van Depoele Electric Lights

VAN DEPOELE

Qlectric JKailujay s

ARE IN OPERATION AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Estinrtales and Catalogrues sent on
Application.

Are in use everywhere and are daily growing in Popularity. Write for Illustratea

Electric Light Catalogue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15, 17. 19 & 21 NORTH CLINTON STREET,

HEW YORK OFFICE : Rooms 220, 221 & 222, No. 45 BROADWAY, CHICAGO, ILL., U.S.A.

-OF-

LECTRIC t- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power In operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie JLlMERICiLlSr IDYNJLIM^O HAS HO EQXJJLI-.

I
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits ot

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

AmebicJ.M Electbic Hanif^ctubing C
18 Cortlandt Street, NEW YORK.



WESTERN ELECIRICIAN. January 28,

-OFFICERS
H. Q. OLDS, President. M. W. SIMONS, Secretary.
P. A. RANDALL, V. Prest. R. T. MoDONALD, Treas. & Gen. Manager.
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Fort larayiie "Jenney" Electric Li^lit Co.,
sole owners and manufacturers of the

J. A. Jeniney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

* J-Eim^Y ARC I^IGHX- *
The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY."

The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

oisttlb^s" c3-oxjID :ivc :e! id .a. 3L.
At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
We have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAIN OFFICE AND WORKS : Broadway and P. Ft. W. & C. Rv., Ft. Wayne, Ind., U. S. A.
PHILADELPHIA OFFICE: 26 North Seventh St., G. A. WILBUR, Manager. CHICAGO OFFICE : 115-117 Monroe St., W. ]. BUCKLEY, Manager

I

y
-o:f-

OIjE3"VESIj-A.P>a"I>, OHIO.
MANUFACTURERS OF

-AND-

Ineandeseenee
ELECTRIC

Lighting

Apparatus.

Electpic HJotops!
CARBONS FOR ARC LAMPS. Etc., Etc.

Cliicago agent,

ALEXANDER KEMPT,
130 Washington St.

Omaha agent,

E. G. TUPPER,
•iSogFarnham St.

a

G.&G. "Electric Motor

1-2 H. P. Motor for Incandescent Circuit.

Efficient Electric Motors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REGULATION.

Interchangeable Parts. Designed for Popular Commercial Use.

€. &X. ILICITMIC MOTem €0.,

90 Soutt Stii Avenue, Hew York City.
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STAMRD UPERGROUND CABLE CO.,
Qoneral Offlces, Mo. 708 P£HN. AVE., PITTSSUBGH^ PA.

Branoli Offices

i

New York, Telephone Building, Cortlandt Street,

Q. L. Wil37 Manager.
Chicago, 133 East Madison Street, F. £. Degon-

liardt, Manager.
.

aiANUPACTUEEKS OF

Tie WARING ANTI-INDUCTION AND BUNCHED CABLES
ANDACHESON COMPOUND CABLE.

For Telegraph, Telephone, Electric Light and Power; Underground, Submarine

LIGHT LEADED CABLES FOR HOUSE USE.
nsulated Line Wire, Underwriters', Magnet, Annunciator and Office Wire,

F Years of Uniform Success Enable us to Guarantee our Cables.

,DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high
sulation. Its merits proved by a record of over

quarter of a century. Adapted to all electrical purposes.

Electric Light and Power.

Telegraph and Telephone,

Railway and all other

Branches of Signaling.

Aerial Use,

All Sizes Subterranean Use,

Lead Encased Wires. ^"'"VZ'!':,

CLARK B. HOTCHKISS, Gen'l Mgr.,

uonceated Wiring In all Locations.

16 Dey St., NEW YORK.

AMERICAN

[eather [ink Belt Co.

CHAS.A.SCHIEREN&CO.
Manufacturers and Tanners of

OAK TANNED LEATHER BELTING
AND

LACE LEATHER.

d^LLEHDER
INSULATING and

WATERPROOFING COMpAHlY,
45 S^^oadway, Sie-vs* ISqsIr, ZS4 £.aSalle St., C^^icago,

-MAinxFAOTCTlEKS OF

miT-W^M and ^ailflQ&S

llNSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, In Plaster,

Damp Places, Etc., Etc.

47 Ferry Street, NEW YORK.
„ ( PHILADELPH lA, 416 Arch Street.
BB*NCHF_';;j BOSTON, 86 Federal Street.

A^[EBICAN Pat. Joint.

©
Trinidad Wikes for Line "Work In place of Underwrltera.

:BXjEi01'3El.XC XjICS-HT WXIEtlES of a.11 sizes a SI».ESdJ».X^«X»3B'.

NEW YORK SAFETY STEAM POWER CO.,
Builders of High Grade SeU-ConlalDeit

Aitefflaiic cm-Of Enpes,
SPBCIAiLT ADAPTED FOR RUNNING

ELECTRIC LIGHTS
And Other duty requiring close

regulation of speed. - - -

Westeen Office and Waeerooms:

64 & 66 S. Canal St., Chic. i, III.

WM. A. HAMMETT. Manager.

ANSONIA BRASS & COFFER COMFANY,
Sole Manufacturers of COWLES' PATENTED

'Ttethftroof Electric Light Line Wire.

CLTT SHOWING STVLH OF INSULATION.

A.—CbppfT Wire. S. B.—Tv/o Braids, saturated with Fire-Proof Insulation. C.—Braided CottOQ
•laturated with a £lacJ:, Weather-Proof Composition,

Approved by New York Board of Fire Under\vriters, Samples furnished upon application. Pure Elec-

tric Copper Wire, bate and covered, of every description.

uiADCDnnue i '9 and 21 Cliff St., New York. FACTORIES:
WAREROOHS:

j 54 Washington St.. Chicago, Ills. ANSONIA, CONN.

Daniel TV Maemon, Presldenc.
4PDIS0N H- UoBnYKR, Vice-President.

Chablbb D. Jbnhbt, Electrtcfan BBAI2TAED GoRisoN, Secretaf}'

Amos K. Eollowxll, Treasarok'

Jenney Electric Company.
INE»l-A.]NA.I>OL,IS, IPNOIA.IVA.

Bole Owners of all the Patents and Inventions of Charics D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improved Oynamo, [amp $
Electric |||otor.

In all desirahle features of Arc and Incandescent Lighting
the Jenney Sysiem leads. Simple, durable, economical,
steady, brilliant and penetrating. In these easentials It chal-

lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices .Furnished. for the Jenney Arc or Incan-

descent Systems, or for both combined.

The Jenney 'IncandescentDynamos are self-regulating,

and permit the turning on and off of one or all of the Lamps
at will.

Tfiis Company/ gives special attention to fv\-^
Shopa^ Factories^ etc.^ toith Individual PiaH^y.

in: Ji:v&,

'

SEIIII FOB PIUFHLET lUDSTBiTIIIG IKD lESGBlillllG M SYSTLU.

.

OFFIOE AND WORKS:

Cor* Kentucky Ave. aad Morris S"!,.

INDIANAPOLIS. IND.
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The Thomson-Houston Electric Co.
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SOLE' OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting

3 s SI

This Company was given the only Gold JVIedai awarded at the International Inventions Exh
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ibition, |

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their reg^ulation and will maintain a uniform . ight, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteea life. Every requisite for the most perfect system of
Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser,

Incandescent Lamps and Appliances for Incandescent Lighting,

Our lamp will not blacken, and will
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0)This company also manufacture Electric Motors of all sizes for the transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
-^m- OFFICES: — oi»»

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Buildingr, CHICAGO, ILL,
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EDISON'S NEW LAMP
I IV

People's Theatre, Minneapolis.
12 16-candle power laiaps guaranteed per commercial horse ^power.

Minneapolis. Nov. 17, 1887.

Edison United Manufacturing Co.,

65 Fifth Avenue, N. Y.
GENTLEMEN

:

The Electric Light put in my Theatre by your company is far beyond my expectations. Its system of light-

ing is perfect and is all that your representative claims for it.

Your light was chosen after a thorough inquiry into the merits of the different systems and I am more than satisfied

with my choice. I have, beyond a doubt, one of the finest lighted houses in this country. The apparatus for controlling

the light is the most complete I have ever seen. I am getting all of twelve i6-candle power lamps per horse power, if not

more, and the life of the lamps averages away beyond a thousand hours.

r take great pleasure in recommending your system and you may refer to me at any time.

Yours Truly,

. LAMBERT HAYS,
Proprietor People's Theatre.

Flam Mallea liy LEONARD & IZiRD, &SNERAL kmu WM UNITED IF&. CO , 185 DEARBORN ST., CHICAGO.

U. S. OLD LAMP
i]sr aRAisriD opera house, laciisrisrEiLPOi-is.

WHAT THE MANAGER, WHO DON'T GUESS AT IT, SAYS FOR IT.

He says, after having Caraful indications or Engines and Practical Electrical Measurements made, that

348 Edison 16 Candle Lamps require 54 Indicated Horse Power.

610 U. S. 16 Candle Lamps require 53 Indicated Horse Power.

He also says that, after having purchased and used a U. S, jtlant for Opera Soitse, they ijurchased for iJtf

Syndicate Block an Edison 2>lant because it was offered at a much less jirice (nearly onc'half) than tJiat of the U, S,,

and because of the Asfonishinff Guarantee made by the Edison Co. After testing and ascertaining thefacts,

THE EDISON PLANT WAS REJECTED AND PUT OUT
and U. S. FLAWI PUT IN ITS PLACE, the satisfactory tvorking of wliich may be understood from aperusal of

J.F, Conklin's autograph letter heretofore published in severalissues of this Journal. 3Ir. ConJdin desires to say
that any statements of Edison representatives to the effect that tJie reason of such rejection of Edison plant was
because some one or more of the Syndicate Co. were stockholdors in the U. S. Co. is tvithout any foundation in fact,

as not one of them has^ and never had a dollar's interest in the U. S. Co. beyond the piirchase of a Fourteen Hundred
Light Incandescent Plantfor their Syndicate Block and Opera House.

U. S. 610 LAMPS REQUIRING 33 H. P.^llj%\ per H. P.

EDISON 3J:8 LAMPS REQUIRING 34 H.P.=OjS\ per H. P.

COMMENTS ARE UNNECESSARY.

THE UNITED STATES ELECTRIC LIGHTING CO.
C. C.-WARREN, Manager. 216 LA SALLE STREET, CHICAGO.
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ITHE TSTJUl 01^ CO.
C; IjE "VE Ij -A. 3>a" 13 , o.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

Tl2e Papk^p-Ru^^ell mining and [T\{^. Qo

Electric

Light

Adapted to all Systems.

CITY OFFICE,

711PiieSl.

ST. LOUIS,

MO.

EeE(sxi^i(?i/^)Ni's poc;f^Ej jooi^,,
Made of the Best Tool Steel, Nickel Plated and of the Finest Workmanship.

1T|l|l!l|l|'!lll
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ComprlscB accurate Wire Gauge, either Birmingham or Ediaon Standards, French Millimeter and EngllBh
Inch c( mparatlve Scales, Screw Driver, Wire Cleaner or Pencil Sharpener, and Standard Wrenchee, 1 N A V

NEAT CASE FOR THE VEST POCKET. PRICE $3.

CENTRAL ELECTRIC COMPANY,
38 and 40 LaSalle Street. _ - - CHICAGO.

ABSOLUTELY

Itf@j Wateff audi AeM Fi^oof*
MADE FROM MODEL IN ANY SHAPE.

Have stood several tesis, can furnish highest testimonials from largest manufacturers of

Electrical machinery in the world. Samples and estimates sent on application. Cheaper
than any reliable insulation.

D. M. STEWARD M'F'G CO., Cliattauoosa, Ttim.

January 1st, 188S, we removed our entire plant from Cincinnati to Chattanooga, where we have sren;ly

increased facilities In all departments.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armington & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rocking and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Kortlng Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, - ST. LOUIS.
BRANCH, 521 DELAWARE ST.. KANSAS CITY.

Sawyer -Man Electric Co..
LICENSED BY AND SUCCSEDIKQ TO THE COMMERCIAL BUSINESB OF" THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MDTDIL LIFE BLDS.

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNUT ST

BOSTON OFFICE:

No, 33 FEDERAL ST.

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC In Its regulation, and will maintain a UNIFOKM
LIGHT, with ALL or ANY POKTION of the lights In Circuit. Oar LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

EIDISOIST'S OPIITIOIT.

Geneva Non-Magnetic Watch Company :

Gentlemen :
—During the inist six months 1 have submitted the watches containing

Paillard's Patent Won-Magnefic Compensation Balance and. Hair Siyring to test in different

fields of magnetism, I find them exempt from magnetic influence, however strong, and prac-

tically no retardation of the balance, nor change in rate occurs, even tvhen in actual contact

with Dynamos or poiverful Electro-Magnets.

I have been carrying one of your tvatches, and going around Dynamos and other Electrical

Ax>plianccs, where I have never been able to carry a ivatch without ruining it, and if has

proved an excellent time-keeper. I consider Paillard's Balance a most wonderful and val-

uable invention, not only for workers around Dynamos, but wherever accuracy of time is

required. Very truly,

Orange, N. J., Dec. 7th, 1887. T. A. EDISON.

For Full Information about the Watches referred to in the above Testimonial, address

:

( Xj IDVXXrF £3 33.

)

ITT & IT© BroaLciTz^ay, IsTe^wr Yorls^-
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Alternating System,
MANUFACTURED AND CONTROLLED BY

The Westinghouse Electric Co.

PIXXSBXJRGrH, FIL.

LONG DISTANCE. HIGH EFFICIENCY.LOW COST.

The Single-Acting and

Self-Lubricating Principles

Mark the second great advance in Steam Engineering, and

represent the Highest type of

COMMERCIAL ECONOMY.

THE fESTIN&HOUSE MACHINE CO,

Pittsburgh, Pa.

CONTROLLED BY

Westinghouse, Ciiurch, Kerr & Co.
1 7 Cortlandt Street New York.

97 Fifth Avenue Pittsburgh.
1 56 and 1 58 Lai<e Street Chicago.

Fairbani(s & Co.
302 and 304 Washington Ave St. Louis.
1312 Union Avenue Kansas City.
1 330 Seventeenth Street Denver, Col.

Utali and Montana IVIaGhinery Co.
259 South Main Street Salt Lake.
East Granite Street Butte, Mont.

Pari(e & Lacy.
2 1 and 23 Fremont St San Francisco.
33 and 35 N. Front St.— Portland, Or.

The D. A. Tompldns Co.
36 S. College St. -Charlotte, N. C.

46 S. Pryor St Atlanta,
Georgia.

ELECTRIC LIGHT CARBONS.

Faraday Carbon Company
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WESTERN ELECTRIC COMPANY
J

Chicago.

New York.

London.

Antwerp.

CHICAGO FACTORY

Electric Lighting Apparatus
OVJt SYSTEM OF ELECTRIC LIGHTING IS COMPLETE IN EVERY DETAIL, AND IS UNEXCELLED IN THE EFFI-

CIENCY AND WORKMANSHIP OF THE APPARATUS, IN THE BRILLIANCY, STEADINESS AND COLOR OF THE
LIGHT PRODUCED, AND IN AUTOMATIC REGULATION. WE FURNISH DYNAMOS 1 O GIVE ANY REQUIRED

CURRENT. THE HIGH GRADE OF WORKMANSHIP AND THE EFFICIENCY OF OUR DYNAMOS

5Vs-Te^

RENDER THEM SPECIALLY ADVANTAGEOUS FOR CHARGING STORAGE BATTERIES, FUR-
NISHING CURRENT FOR ELECTRIC MOTORS, ETC. WE FURNISH ARC LAMPS ADAPTED

TO ANY ARC CURRENT. THE SUPERIOR CONSTRUCTION AND SIMPLICITY OF
OUR LAMP RENDER ITS USE ADVANTAGEOUS WITH ANY SYSTEM.

WE HAVE STILL A LARGE QUANTITY OF

KERITE WIRE,
Size No. 13, B. and S. Gauge, 6-32 inch Insulation, which has been in use, but is practically

as good as new. We will send a sample of this Wire and quote a very low price to anyone

who inquires. The price is so low that it is cheaper to use this wire than new wire of even No. 16

gauge, so this offer is of advantage to anyone who wants Kerite Wire of sizes NOS. 13, 14, 15 and 16.
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The Menges Thermo-lVIagnetic Genera-
tor and Motor.'

We have received from M. Menges, of the

Hague, a most interesting description of an ap-

paratus on which he has been at work for some
time past, with the object of generating electric-

ity by the direct conversion of heat, or, as it

might be more accurately described, by a more
direct conversion than that of an ordinary dyna-

mo. M. Menges' apparatus depends, like that

of Edison, upon the fact that the magnetic met-
als lose their magnetic permeability at a certain

temperature. It differs greatly, however, from
its predecessor in important points, especially in

the fact that it does not require the aid of an
external source of motive power. In Edison's

pyro-magnetic dynamo it will be remembered
that it is necessary to provide some small amount
of motive power from an extraneous source in

order to revolve the shield by which the heat is

alternately directed on one half or the other of

the armature cores. M. Menges' apparatus is,

on the contrary, wholly automatic.

We proceed to give a free translation of the

description furnished us by the inventor. In at-

tempting to employ the thermo-magnetic proper-

ties of iron or nickel in the construction of ma-

may moreover be relatively small compared with
that of NS and A. If d be again withdrawn, the

magnetic resistance is increased, and the lines

through A are again a minimum.
Now it is evident that we can also obtain the

same effect by sufficiently heating and cooling
the intermediate piece d ; and again, with a broad
field we can alter the distribution of the lines at

will by heating or cooling one side of this piece

or the other. For this reason we will call the

piece (/the thermo-magnetic distributor, or briefly,

the distributor.

We will, now describe the manner in which this

principle has been realized in the practical con-

struction of both a thermo-magnetic generator
and motor.

Fig. I shows an elevation and part section of

one of the arrangements employed. Fig. 2 is a

plan of the same machine, in the latter the ring

a a appearing on a higher plane than it actually

occupies. NS is an electro-magnet, a a the aim-
ature, wound as a Gramme ring, and fixed to a

frame with four arms, which can turn freely upon
a pivot midway between the poles. The cross

Between the magnets and the armature is placed

arms of the frame are attached at i, 2, 3, 4, Fig. 2.

the distributor d d, where it occupies an annular

It will now be evident that while the distribu-

tor is entirely cool many of the lines of force pass
from N to S without entering the armature core;

but if heat is applied at the points i and 2 in the

figure, so as to increase the magnetic resistance

at these points, then a great portion of the lines

will leave the distributor, and pass through the

armature core. Under these conditions, so long
as heat is applied at two points equidistant from
N and S, we might, if we so pleased, cause the
armature to be rotated by an external source of

power, and we should then have an e. m. f. gen-
erator in the armature coils, that is to say, the

machine would work as an ordinary dynamo, and
the power expended in driving the armature
would be proportionate to the output.

Suppose next that the points of heating, and
with them the alternate points of cooling 90 de-

grees apart, are shifted round about 45 degrees,

so that the two hot regions are no longer sym-
metrically situated in respect to each pole of the

field. The distribution of the magnetization has
therefore become unsymmetrical, and the iron

core is no longer in equilibium in the magnetic
field. We have, in fact, the conditions of Schwed-
off's experiment upon a larger scale, and if the

forces are sufficient to overcome the frictional re

miiiiiii

Fig. I.

chines for the generation of electricity upon An
industrial scale, we are met with the difficulty

that the heating and cooling of large masses of

metal not only involve great loss of heat but
also requires much time ; hence to obtain a use-

ful effect of any importance it would appear nec-
essary to employ machines of dimensions alto-

gether impracticable. By the device and method
of construction now to be explained this difficulty

has, however, been completely overcome.
The action of a magnetic pole diminishes so

rapidly with the increase of distance that it may
suffice to remove the armature to a distance rel-

atively small compared with its own dimensions,
or with those of the magnet, in order to reduce
the action to a negligible value. But if, the
magnet NS and the armature A being at a cer-

tain distance, we bring between them a piece of

iron or nickel, d, then the magnetic force upon
A is immediately and very considerably increased.
In modern language, the resistance of the mag-
netic circuit has been reduced by the introduction
of a better magnetic conductor, and the number
of lines of force passing through A is propor-
tionately increased. The mass of the piece d
ILondOR Electrician, January 13th.

Fig. 3.

space open above and below. Both the magnets
and the armature are coated on the sides facing

the distributor with mica, or some other non-

conductor of heat and electricity. The distribu-

tor is attached to and supported by the cross-

arms, so that it turns with the armature.

The distributor is composed of a ribbon of

iron or nickel, bent into a continuous zig-zag.

This form has the advantage of presenting, in

the cool part of the distributor, an almost direct

road for the lines of force between the poles and

the armature, thus diminishing the magnetic re-

sistance as far as possible. At the same time the

Foucault currents are minimised. To the same
end it is useful to slit the ribbon, as in Fig. 3 ;

this also facihtates the folding into zig-zags.

The distributor is heated at two opposite points

on a diameter by the burners d b, above which
are the chimneys e e. The cooling of the alter-

nate section is aided by the circulation of cold

air, which is effected by means of the draught in

the chimneys e e. At the points of lowest temper-

ature a jet of air or water is maintained. The
cross-arms are insulated with mica or asbestos at

the points where they extend from the armature

to the distributor.

Fig. 2.

sistance a rotation of the ring ensues in the endea-
vor to restore equilibrium. The regions of heating

and cooling being fixed in space, this rotation is

continuous so long as the difference of temperature

is maintained. The ring in rotating carries with

it the armature coils, and of course an e. m. f. is

generated in the same way as if the motive power
came from an external source. In this respect

the machine therefore resembles a motor genera-

tor, and the rotation is entirely automatic.

The armature coils are connected with a com-
mutator in the usual way, and the field may, of

course, be excited either in shunt or in series.

M. Menges says that the residual magnetization

is sufficient in his machine to start the rotation

by itself.

When the machine is to be used as a motor it

is evident that the windings on the armature core

need only be sufficient to supply current to excite

the field, or by the use of permanent magnets
they may be dispensed with altogether.

M. Menges has further designed a large num-
ber of variations on the original type, varying

the arrangement of the several parts, and em-
ploying armatures and fields of many different

types, such as are already in use for dynamos.
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In Fig 4 a machine is represented in which
the field is external to the armature.

In Fig. 5 we have a thermo-magnetic generator,

which corresponds to the disk machine in dyna-

mos. Similar parts are indicated by the same
letters in each of these figures, so that no further

detailed description is necessary.

In another modification M. Menges proposes

to rotate the burners and leave the armature and
distributor at rest. But in this case it is evident

that the e. m. f. produced would be much less,

because the magnetization of the core would
only undergo a variation of intensity, and would
nowhere be reversed, except, perhaps, just in

Fig. 4.

—

The Thermo-M.'Ignetic Generator and
Motor.

front of the poles. In machines modeled on the

Brush type it is evident that the distributor need
not be continuous.

Enough has, however, been said to indicate

the extent of the field upon which the principle

may be applied.

Motors for Small Powers in Chicago.

Up to the present time the use of motors for

small powers in Chicago has not been as exten-

sive as might have been expected. There is, it is

true, a number of small motors running, but they
are run for the most part in connection with iso-

lated electric light plants. The main impedi-
ment in the way of an extensive adoption of

small motors has been the lack of current. The
Chicago Arc Light & Power company last

spring acquired possession of a number of inde-

pendent arc lighting stations, and have been
hard at work for months consolidating these sta-

tions, and as far as possible combining them in-

to one central station at the corner of Washing-
ton and Market streets. A large part of the time,

this station and their stations in other parts of

the city have been taxed to their capacity to fur-

nish the demands for arc lights. Work has gone
forward steadily on their main plant, however,
and within a short time their equipment will be
such as to meet all demands made upon it. At
present they are lighting about 1,300 arc lamps.

The Edison central station on Adams street is

progressing slowly. The building is not comple-
ted yet, and it will be some time before the

station is ready to supply current for lights or

motors.

Last summer the city authorities forbade the

use of motors on arc circuits masmuch as one
or two persons had been injured or killed while

placing motors in arc light circuits.

The lack of current, either arc or incandescent,
and this edict of the city authorities thus con-

spired against the introduction of small motors.

But the Chicago Arc Light & Power company
is now ready to furnish current for arc motors,
and the edict of the city authorities has been
modified to the extent that motors can be used
in circuits that supply current for power alone,

and not for lighting
;
consequently the Chicago

Arc Light & Power company has agreed to run

power circuits on the condition that each circuit

should take fifty horse power. Territory will be
assigned to each representative of manufacturers
of arc motors who applies, and a circuit will be
run for motors of that manufacturer, provided, as

stated, the circuit calls for 50 horse power. As
far as motors for arc circuits are concerned then,

the prospects are brighter than they have been

for some time, and we believe that motors for

use on incandescent circuits will find a great de-

mand when once a central station is established.

The Baxter electric motor is the first introduc-

ed under the new order of things. Kittredge &
Friott, printers, at 74 Market street, have placed a

one horse power motor in their establishment, and

at present it is running three small but heavy

presses, and is not working to its capacity by any

means. The motor stands upon a framework

at a window overlooking the river, and conse-

quently in a position free from dust. It will be

boxed in, leaving only the switch exposed, while

the instructions to the employes are exceedingly

simple, brief and to the point :
" Do not touch,"

or words to that efliect. The motor was set in

operation at seven o'clock last Thursday morn-

ing, and its noiselessness, smoothness of running,

freedom from heating and automatic regulation

were so marked as to command attention and
praise. The regulation, shown by throwing

presses into or out of operation, was well-nigh

instant. A two horse power motor has been

ordered by the Arc Light & Power company for

use at their station.

The scale of charges to be made by the Chica-

go Arc Light & Power company for current is

based upon the charge of $100 per horse power
per annum. For one-eighth horse power per an-

num the charge will be about $15 per annum
;

while for ten horse power, the charge will be

about $90 per horse power per annum.

Death of Gen. John L. Thompson.
The news of the death of General John L.

Thompson of Chicago, will be received with great

sadness by those who were acquainted with that

estimable gentleman. January 2Sth, he was
stricken with paralysis as he was arising in the

morning. Physicians were summoned and under
their treatment General Thompson made such

progress toward recovery, that Monday evening

last friends were hopeful of a return of health.

But Monday night there was a change for the

went east to New Hampshire, but subsequently

returned to the seat of war and served with such
ability that he was promoted to the position of

brigadier-general. At the close of the war he

returned to Chicago and finished his law

studies, and of late years he has been well known
in connection with the law firm of Williams &
I'hompson.

General Thompson was a genial courteous

gentleman who will be missed by a host of friends.

Only a week before his death he had been honor-

ed by election the to presidency of the Union
League club.

General Thompson had been for years interested

in the development of electrical interests. He

Fig. 5. -The Menges Thermo-Magnetic Generator
AND Motor.

was a stockholder in the Western Electric com-
pany, a stockholder in the Chicago Telephone
company, was also interested in the Chicago Edi-

son company, and the law firm with which he was
connected have been for years the attorneys in

Chicago for the Western Union company and the

,

American Bell company.

worse and death occurred Tuesday morning.

Had the general lived until the succeeding day
he would have been fifty three years of age. He
leaves a wife and two children of sixteen and
fourteen years of age respectively.

General Thompson was born) in 'Worcester,

Mass., and came to Chicago early in the '6o's.

He abandoned law studies when President Lin-

coln called for 75,000 volunteers and enlisted as

a private. His health soon broke down and he

The Wallace Electric Cloth Lining.

In a recent number of the Western Elec-
trician the construction of the Wallace electric

cloth lining was shown. In connection two illus-

trations are given of methods of applying the

lining, in one case to a cabinet inclosing a safe

and in the other case to the inside of a vault.

The lining as has been shown is so made that

any burglarious tampering, however slight, a fire

or even the dripping of a few drops of water
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upon it will cause an alarm to be sounded and if

this alarm is given in a central station, at once a

watchman or patrolman will respond to inquire

into the cause. As a system, the whole is very

complete.

The Electrical Protective Supply company, of

Chicago, control the sale of this lining.

Apparatus for Electrolysis of Water.

T. O. Sloane, Ph. D., describes, in a recent

number of the Scientific American, a simple ap-

paratus designed to show the rate of consump-
tion of water by electrolysis. In the ordinary
apparatus the collection and measurement of the

gases is provided for, but no means of observing

the rate at which the water disappears, so that

considerable time must elapse before the decrease

of volume becomes perceptible, but by the

which two strips of platinum foil project into the
bulb and are connected e.vternally with the wires
from a battery. Water acidulated with sul-

phuric acid is poured into the thistle tube and
passes thence into the decomposing'tube, air

bubbles being eliminated by raising and lowering
the tubes. When the water in the decomposing
tube has risen to the top. of the scale, and stands
at the same level in the thistle tube, its level in

the latter tube is indicated by an ink mark, con-
nection being made with the battery, the water
is decomposed, and the gases rise in the decom-
posing tube, and escape from its open end
above, or may be collected if desired. As the
water is decomposed, its descent in the fine

tubes is comparatively rapid, and may easily be
observed, and the amount decomposed in a given
time measured by the scale and the mark on the
thistle tube.

familiar method adopted in the construction of

thermometers, of connecting a fine tube with a
bulb, the rate of consumption can easily be ob-
served.

A standard, with movable rings, attached
by thumb screws, like that of a retort holder,
supports vertically two glass tubes, one of which
is an ordinary thistle tube about six inches long,
with a bulb and a tube dependent from it of

about jij of an inch bore, the other a decompos-
ing tube about 11 inches long, with bulbs at the
top and bottom, each about two inches long and
yi, of an inch in diameter, connected by a
tube about four inches long and ^^ of an
inch bore, to which is attached a scale four inches
long with Yi of an inch subdivisions. A flexi-

ble rubber tube connects the lower end of the
thistle tube with the lower bulb of the decom-
posing tube, and this bulb is closed from below
by a cork, preferably of India rubber, through

Death of Professor Raynaud.

The death of Professor Raynaud, director of

the school of telegraphic operators, Paris, France,

January loth, at the hands of one iVIilmaud, is

recorded. It seems that the assassin Milmaud
was in the employment of the post office and had
invented certain improvements in electric teleg-

raphy in conjunction with a fellow employe, M.
Baudot. They patented the device— whether

jointly or separately does not appear. The mat-

ter came to litigation and Milmaud was unsuc-

cessful. Professor Raynaud as one of a commit-
tee appointed to investigate the claims of IVIil-

maud, signed a report refusing the demands of

the latter, namely, 60,000 francs for the payment
of his debts, 40,000 francs for his expenses, and the

decoration of the Legion of Honor. This action

on the part of Professor Raynaud was considered

sufficient provocation by the murderer to take the

life of the former by shooting him. The victim
of the outrage received two shots, the one in his

right arm, from which nothing was feared, and
the other, which proved fatal, in the loins.

Milmaud's history shows him to be a man of

ungovernable temper and very free in the use of

the revolver. For instance, in July, 18S6, being
enraged that M. Cochery, the former postmaster-

general, did not support him he fired three shots

with a revolver at the pupils of the ecole poly-

technique because the son of Cochery was among
them, and wounded MM. Guerin and Pigeaud.

Tha Electric Light Under Water,

When it was discovered that an artificial light

that very closely resembles the natural light of

day could be procured from electricity, and that

it could be so easily provided as to take, in a

great measure, the place of gas for lighting pur-

poses, everybody was naturally astonished and
thought that the electricians were the greatest

men on earth, says the New York Sun. The new
system was hardly old enough to be an assured

success before a lot of wise men began consider-

ing the advisability of devoting this light to a
greater purpose than that of merely lighting up
the humdrum affairs of every-day life.

As an experiment, a small incandescent light

was thrust lieneath the water in a fountain. The
effect was superb while it lasted, but the water
managed to work its way into the globe and the

light was extinguished. This gave the electri-'

clans something to think about, and they began
immediately to rack their brains for a means of

keeping the water away from the source of light.

A coating of rubber was finally placed over the

joint where the glass globe joins the brass

holder, and over this was drawn a rubber bag
that fitted tightly over the top of the globe and
around the pipe through which the wire passed.

This promised to be successful, but a brief ex-

periment showed that the glass was not strong

enough to stand the pressure of water, and, after

being exposed to it for a short time, would col-

lapse. A globe was then made of plate glass that

proved able to stand the strain.

For some time this was only used in lighting

up fountains by way of an ornament. Then it

occurred to Professor Baird of the United States

Fish commission that if a light could be used
under water it would prove of great advantage
to him in his search for fish that never allowed

themselves to be caught by any of the old-fash-

ioned m.ethods. He believed that there existed

at a great depth in the ocean various kinds of

fish that had never been seen. Every boy who
has ever lived near the water knows that a favor-

ite method of catching eels is to lure them with-

in spearing distance by a bright light placed in

the bow of a boat. Light not only attracts eels,

but nearly everything else that lives in the water,

and the professor was sure that if a light could
be made to live at a great depth in the water the

reward would be great.

The steamer Albatross of the commission was
provided with an engine and a dynamo. A liberal

supply of heavy glass globes that would hold a

light equal to the lighting power of 100 candles

was placed on board, and, equipped with other
necessary articles, such as a lot of insulated wire,

a large quantity of light, strong rope, and a
number of heavy weights to serve as sinkers, the
steamer started out. The first attempt was unsuc-
cessful, for at a depth of 1,000 fathoms the pressure
was so great upon the globe that it broke. Another
trial was speedily made with heavier globes, and
they were found able to stand the pressure of any
depth to which they could be sunk. But the
most wonderful part of this trial trip, which took
place something like three years ago, was related

to Secretary Frank S. Hastings of the Edison
Electric Light company by Professor Baird.

At a point near the Bahamas, according to the
professor, the light was dropped overboard and
sunk by means of heavy weights to nearly 1,000
fathoms below the surface. On the deck of the
vessel stood the crew with nets ready to drop
them under the fish that were lured from their

homes in the great depth. The light was allowed
to remain in the water for some time, and then
it was slowly raised. It looked like the reflection

of a star in the water at first, and its rays were
seen, and in them were visible the forms of dart-

ing fish. The light soon lit up the water for



52 WESTERN ELECTRICIAN. I'ebruary 4, i888

twenty feet around, and a weird assortment of

fish that had never before been heard of was

seen. AVhen near the surface llie entrails of

some of these fish burst from their mouths. "The
professor ascribes this," said Mr. Hastings, "to

the inward pressure. Nature had made them so

that they could live in the great depths in which

they were found, and when this pressure of the

deep water was removed there wasa counteracting

force that l;illed tliem."

The dead fish were just as useful for the pur-

pose for which the professor wanted them as

live ones, and he gathered in a great many rare

and curious specimens without much trouble.

The light was also used to good purpose for dis-

covering the various depths in which different

kinds of fish live. The cost of fitting up a

steamer with the necessary apparatus to produce

electric light is about $1,500, but this first cost

would be counterbalanced by the cheapness of

the light it would produce. The cost of light,

roughly estimated, would not be within one-

sixth as much as the cost of the usual method of

lighting.

The United States torpedo station at Newport is

experimenting with electricity in order to expose

by its raj's any obstruction that might lie in the

path of a vessel. The experiments have reached

that point where it is certain that the water can

be readily illuminated for a space sufficiently great

to show a passage for a vessel. The difficulty is

in segard to the propelling of this light at a dis-

tance sufficiently far ahead to enable a vessel to

swerve from its course or come to a full stop

before striking a revealed obstruction. The idea

of these experiments is to show, in times of war,

explosives that lie beneath the water. The
thrusting of a glass globe through the water at

the speed at which a steamer usually moves is an
operation requiring considerable thought for its

successful achievement. There is always much
difficulty in lighting up water that has a ruffled

surface, and for this reason many of the experi-

ments made have been less successful than was
expected. The lighting up of oyster beds, Mr.
Hastings thinks, could be readily accomplished,

because the water in these places is not apt to

be very deep. In the West Indies and the Ba-

hamas, where valuable shells and sponges lie

deep in the water, the searchers after these

articles have a box with a glass bottom. The
top is open. In the box is placed a lamp, and
then the glass bottom is pressed down in the

water until it is slightly below the surface. The
water directly below the box is perfectly smooth,
and it is possible to see through the water for

nearly ninety feet. Mr. Hastings thinks that

this same system could be adopted with the

electric light, which would throw a stream of

light much stronger than could be obtained by
any other means. Early in the present month
a boy was drowned at Winchendon, Mass. Two
daj'S later his body was discovered by means of

an electric light that was thrust under the water
by a pole. In the clearing and raising of wrecks
the electric light, it is thought, will be of great

value.
" It has been discovered," said Mr. Hastings,

" that an electric light placed in a barrel of new
whiskey and left there for forty-eight hours will

give it the color and flavor of whiskey five years
old. I can't attempt to explain it, but this meth-
od of treating whiskey has been in practice for a

year or more. The light, as I understand it,

absorbs the fusel oil."

The government officers on Staten Island
started in a short time ago to experiment in light-

ing buoys with electricity. The scheme has not
been perfected yet, and so some doubts remain
as to whether or not it will be successful. In
large factories, where the air is likely to be
charged with explosive gases, the light is some-
times produced by incandescent lamps inclosed
in glass boxes that are filled with water. In case
the glass globe breaks, the water extinguishes the
spark instantly. In many oil refineries, where it

has heretofore been found impossible to use any
kind of artificial light, electric lights have been
successfully introduced. The electric light is now
used in many theaters, and is a good thing for the
actors and actresses, because it is so near the
natural light of day that but little painting of the
face is necessary. Many dentists use tiny globes of

light to examine their patients' mouths, and

physicians have used the same kind of light in

examining various portions of the human an-

atomy.

Irish's Telephonograph, or Speech Re-
corder.

Bv W. E. iKisu.

The telephono,graph is .an instrument for re-

cording in legible characters, more especially

articulated and musical sounds. It consists

essentially in an arrangement of a flexible dia-

phragm to receive the impact of sound waves,

which,vibrated by such impact, causes vibrations

of the diaphragm that governs an ink discharging

pen, or electrical discharging point, a movable
ribbon of paper being arranged to receive the

discharge of the pen, whereby legible characters

are recorded, representing the articulated or

other sounds, as the case may be, received by
the primary diaphragm.
The depending hollow pen is suspended from

a second thin flexible diaphragm, so as to render
the pen more sensitive in its lateral or vibratory

movements. A vibratory rod connects the pen
with the primary diaphragm, so as to cause the

pen to vibrate in unison with the diaphragm. The
pen is connected with the ink reservoir by means
of a flexible tube. The ink reservoir discharges

a continuous jet of ink through the pen when-

The Sturtevant Automatic Engine.

An engine that is rapidly takingthc front rank

among the prominent electric light engines is

that built by B. F. Sturtevant, of Boston, Mass.

It has been gradually developed in other fields

until it now enters the arena of electric lighting a

perfect engine for its work. The manufacture
of engines was first entered into many years ago
by B. F. Sturtevant, who is well known as a

manufacturer of blowers, in order to satisfy .the

demands of his customers, who des'red for fan

propulsion, a stiff, compact and economical
engine, capable of perfect regulation. The high

speed at which a blower must be run, and the

continued service required of the engine, present

conditions similar to those attendant upon dy-

namo driving. «

.

By continued experiment and careful design- fll

ing, engines have been developed that are remark- ''

able for their combination of simplicity, com-
pactness, durability, stiffness, economy, and per-

fect regulation ; although they are manufactured in

great variety to meet the varied requirements of

different shapes, sizes and localrion of fans, only

one general style has been introduced for elec-

tric lighting work. The cut in connection rep-

resents the simplest type of this class, namely
the single valve, automatic horizontal engine.

The valve is of the balanced piston type, ac-

ever the instrument is put in operation. The
ribbon of paper, having uniform motion imparted
to it by clockwork, is caused to pass just under
the pen so as to receive the jet of ink as it is dis-

charged. When the apparatus is ready to

receive or transmit, but the primary diaphragm
is not vibrated, the ink makes a straight line on
the paper. On the vibratory movement of the
diaphragm, the pen moves substantially at right

angles to the paper, describing a figure on" the

paper, corresponding to the sound actuating the
diaphragm.

These figures always have the same character

relative to the sound waves discharged upon the

primary diaphragm. They are legible, and may
be learned as other characters. This instrument
records the spoken thoughts of men, and saves
them the drudgery of the pen. It may be con-
nected to a telephone where it will record all

that is said. The listener, while hearing the

words spoken at the other end, can see them
being recorded.

The business of the Long Distance Telephone
company continues to increase at a remarkable
rate. New York correspondents of Boston and
Philadelphia papers now use the telephone largely

instead of the telegraph for transmitting press

despatches.

curately ground to a fit, and provided with an in-

genious contrivance, whereby all danger from
water in the cylinder is avoided. Motion is

derived through a rocker, from a single eccentric

which is pivoted to the governor wheel, so that a

change in the position of the weights causes the

eccentric to be swung across the shaft, varying

the points of cut-off and compression and accur-

ately governing the speed of the engine. The
governor wheel, which also serves as a band and
fly wheel in the smaller sizes, contains four

weights acting by an increase of speed to com-
press the springs. The point of cut-off is there-

by susceptible of change from zero to' seven-

eighths. The heavy weights, the stiff springs

and the balanced, frictionless valve com-
bine to make the governor excessively

sensitive to the least change in the load

and speed; but too sudden action on its

part is prevented b)' a dash-pot connected with

the system of weights and springs. Briefly sum-
marized, the important features of this type are,

the perfectly balanced piston valve, straight

steam ports with large area, careful distribution

of weights in the reciprocating and revolving

parts, the overhanging cylinder, the perfect regu-

lation and high economy, and a frame with the

metal properly distributed along the lines of

steam. The engine is provided with ample bear-

ing surfaces and superior oiling devices, thus
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guaranteeing cool bearings, at high speeds. The
self-contained bed of this type produces a natural

positive alignment of parts.

The large sizes of this class are similar to this

in general appearance but differ principally in

that they have an independent governor and lly

wheel, a separate outboard pillow block, and are

provided with main and cut-off valves, driven by
two independent eccentrics. Their most marked
characteristic is a novel and peculiar form of

riding valve almost frictionless, under the control

of a very powerful governor on the crank-shaft,

producing a remarkjble regularity of speed.

Th3 Elements of Electric Lighting,

Bv Philip Atkinson, Ph. D.

Number XXVII F.

The Jamin Electric C.\ndle.—The loss of

light from upward illumination with the Jabloch-

koff candle, and the lack of means for relighting

automatically when accidentally extinguished led

to the invention of electric candles free from

these defects, among which we find the Jamin
candle which is represented by Fig. 6t,.

Two carbons, k kj, i inch diameter, are sus-

pended point downwards and surrounded below

by a flat copper coil inclosed in a slight case of

copper foil, g g g g, which is attached to an in-

sulation slate, p p, through which the carbons

pass. The carbons are inclined at a slight angle

so as to bring their points together, k being fixed

while kj is movable, and connected with a spring

armature f by a pin s / the armature being at-

tached to the case below and slightly separated

from it above. The coil is included in the elec-

tric circuit with the carbons, and when the cur-

rent passes the armature f is attracted and kj sep-

arated from k by the pin s a sufficient distance

to form the arc; the carbons as consumed being

lowered by a wheel train inclosed in the tube

shown above. Should the light become extin-

guished, the current being interrupted, the attrac-

tion of t ceases and the retractile force of the

spring brings the points of the carbons together,

and renews the arc. A glass globe attached to

p p incloses the lower part of the apparatus.

A pair of carbons lasts about two hours, and
lamps are constructed with several pairs, and an
arrangement by which, as each pair burns out, it

consumes a fine brass wire which releases a spring

Fig. 63.

by which the current is instantly changed auto-
matically to the next pair; so that lamps con-
structed with three candles burn continuously for

six hours without attendance. This candle, like

the Jablochkoff, requires the alternating current.

The Sun Lamp.—This lamp, invented by
Clerc and Bureau, is illustrated by Fig. 64, and
combinesin its construction the arc and incandes-
cent systems. To a metal frame g g is attached a

block of marble or condensed magnesia M M M
Yf, to ^ inch thick, through which the carbons k k
are transmitted and by which also they are in-

sulated; the form of the opening through which
they pass being so shaped that as they slide

down by their own weight, or that of weights at-

tached above, as they are consumed, they are
prevented from passing through, their points
entering a cavity in which the light is produced.
They are attached above to the conductors d d,

insulated as shown, and connected with the elec-

tric circuit L L. A primer connecting the points
of the carbons establishes the arc, after which
current is maintained through the block, which
becomes a conductor by being heated between

the carbon points. The arc is of exceptionally
great length, varying from .39 of an inch to 2.36
inches, while in the ordinary arc lamp and Jab-
lochkoff candle it is only ^^ to }i of an inch
in length. The luminous point is fixed, and the
light remarkably steady. It is has a yellow tint

when marble is used and is of great intensity,

the light being largely due to the incandescence
of the lime formed from the marble, while the

magnesia block produces a white light. Marble
blocks last for two lighting periods of about ten

hours each, the durability being reduced by the
heating and cooling with shorter periods.

The carbons vary in length from two to twelve
inches and last about 15 hours.

The blocks vary in thickness according to the

requirements of the light, being made thinner for

short circuits and strong currents than for

long circuits and currents of less volume and
greater intensity. Those made of condensed

Fig. 64.

magnesia are more durable than those made of

marble, being capable of lasting 100 hours.

The alternating cnrrent is preferred for this

system, the lamp being closed to suppress the

noise. The light is radiated downwards, but
upward or horizontal radiation can also be ob-

tained, springs being used to push the carbons.

In another form of the lamp the carbons are

placed horizontally, and have a special device for

automatic relighting. The system is said to be
economical, and the light, depending largely on
the incandescence of the marble or magnesia,
but slightly affected even by considerable varia-

tions of current strength.

Automatic Adjustment of Arc Light Car-
bons.—The automatic adjustment of the carbons
is the main point in arc lamp construction, as

upon this depends the production of the light,

its renewal in case of extinction, and, to a con-

siderable extenf, its constancy and steadiness.

This adjustment, consisting in separation and
approach of the carbons, is actuated and control-

led by the electric current which creates the

light by various methods, as a train of clock-

work, a break-wheel or clutch operated by an

electro-magnet, or a solenoid. The applications

of these methods are numerous and have led to

the invention of an immense number of different

lamps. If the adjustment of the carbons in a

single lamp were the only requirement the prob-

lem would be comparatively easy, but the plac-

ing of a large number of lamps on one common
circuit, and so regulating the resistance and the

supply of current that each shall furnish an even

steady light, without interfering with the others,

is a far more intricate and difficult affair. This

regulation of a number of lamps on a common
circuit is accomplished by the method originally

proposed by Hefner Von Altneck by which the

regulating apparatus is placed in a shunt instead

of in the main circuit, the shunt, which has a

high resistance, causing the approach of the car-

bons, while their separation is produced by a

coil of low resistance placed in the main circuit.

The length of the arc is a very important mat-

ter; if too long the intensity of the light as well

as its constancy and steadiness is reduced, and

the resistance abnormally increased. If too short,

there is a decrease of intensity from insufficient

resistance and a wastage of the current from too

great conductivity, the light obtained being less

than the current can furnish. The length of the

arc must also be adjusted to the amount of

illumination for which the lamp is intended, and

it is found that for lamps of 1,200 candle power

the most practical length is about ^\of an inch,

while for those of 2,000 candle power it should

be about }'& of an inch.

The Foucault-Duboscq Lajip.—The first

arc lamp with automatic regulation was invented

by Foucault and subsequently improved by Du-
boscq, and was constructed with clock-work,

operating by gearing two vertical racks connect-

ed with the carbon-holders, and controlled by
an electro-magnet and opposing spring, in such

a way that while the spring tended to bring the

carbons together the current which produced the

light, passing through the electro-magnet, attract-

ed an armature which tended to separate them
the carbons being placed vertically. The
clock-work was operated by springs which
required to be wound like those of a clock.

Either the constant or alternating current could

be used, the feeding forward of the positive car-

bon being proportional to its increased consump-
tion with the constant current.

The Serrin Lontin Lamp.—The construc-

tion of this well known lamp, invented by Serrin

and improved by Lontin, will be understood from
Fig. 65.

The carbons, not shown, are placed vertically

in the usual manner and connected above with

with the holders n and n^ n„ the upper + carbon
with n, and the lower — carbon with n„ which
moves vertically inside of n^. A rack connected
with n engages a gear-wheel r to which is attach-

ed a wheel s with which is connected a chain
which passes over a pulley and is attached to a

support t, connected with the holder n^; hence as

n descends by its weight it raises n^ and the car-

bons approach each other.

A frame abed hinged at a and c but having
a free vertical motion at the side b d, is connect-

ed with the clock-work by the gear-wheel r^, and
kept in equilibrium by three spiral springs, two
below and one above, a transverse bar connect-

ing it with the support t. A detent z, attached

to this frame, releases the gear-wheel r, permit-

ting the motion of the clock-work which brings

the carbons together as described, inconsequence
of which a slight lowering of the frame occurs,

and the detent z stops the clock-work. An elec-

tro-magnet e, placed in circuit with the carbons,

attracts an armature a, connected with the frame,

when the current passes, drawing down the

frame, and the holder n„ connected with it, sep-

arating the carbons and establishing the arc. If

the arc becomes abnormally long the increased

resistance reduces the current and lessens the

attraction of the armature, the springs raise the

Fig. 65.

frame, pusliing up the lower carbon, and the

detent being at the same time released, the clock-

work is put in motion and the carbons brought

closer together. By this series of adjustments

the arc is maintained at its normal length. By a

screw s, the pressure of the lower springs is so

adjusted as to produce the requisite equilibrium.

By a proper adjustment of the gear-wheel r and

the wheel connected with it the arc is adjusted

to the required length. The current may be

either constant or alternating.

Stockton, Cal, will be lighted by electricity on

and after the ist of April, contracts to that effect

having been signed and the proper bonds filed.

The Thomson-Houston plant of 860 incandes-

cent and 56 arc lights in the Union depot in

Chicago has been put in operation.
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At the meeting of the city council of Chicago

last Monday evening the Inter-State Telephone
company offered to furnish telephones at the rate

of $6o a year per telephone, provided it was given

the same privileges and immunities now enjoyed

by the Bell company.

The question of a postal telegraph has assumed
such proportions that the committee on ' post-

offices and post-roads of the United States

senate has appointed a sub-committee on bills

relating to the subject. The sub-committee is

composed of senators Sawyer, Chace and Sauls-

bury.

Readers interested in the theory of electrol-

ysis will find a short paper on that subject in

this issue by R. Snowden under the head of

" Electric osmose and capillary attraction," re-

cently read before a committee of the British

association. The electrician who desires to be

thorough can not afford to neglect any depart-

ment of electricity because it may not happen to

be that in which he is immediately interested.

Thorough knowledge can be attained only by
studying a subject in all its bearings, and the

investigation.of the physical facts in one depart-

ment sheds light on those in some other depart-

ment. The movement of the ions in electrolysis

may seem very remote from electric lighting or

telegraphy, and yet it may give the investigating

electrician the long sought cue to some important

development in electric action in that department

in which his work lies.

The financial circular of Dow, Jones & Co.>

of New York city, dated January 26th, has the

following statement about the telephone ques-

tion now before the supreme court : "A dis-

patch from Washington states that one of

the justices of the supreme court said

yesterday that the telephone decision would

be rendered before the court adjourned

on February 20th, and that the rumor
that the decision would be off on any side issues

was not true, but that the issue made on the

breadth of the patent and whether Bell or Draw-
baugh was the first and original inventor would

be squarely met and settled, and an elaborate

opinion, passing upon and determining these

issues, was in preparation which might astonish

one side or the other, but would leave no ground
for complaint by either side as to the beliefs and
meaning of the court on the questions at issue.

The feeling in Washington is that the Bell will

be defeated on the broad issue of the patenta-

bility of the invention."

In taking cognizance of the foregoing rumor,

the Western Electrician has only to repeat

what it has said heretofore, that supreme court

justices rarely gossip in advance about what
their decisions will be, and that it is almost be-

yona comprehension, with the precautionary

measures taken to guard the secrecy of deliber-

ations in regard to the telephone decision on ac-

count of the great interests at stake, that any
justice should have let information of the

character outlined reach newspaper men. It is

to be hoped, however, that the scope of the

decision will be as broad as indicated.

The death of Professor Raynaud, director of

the school of telegraphic operators of Paris,

France, is recorded elsewhere. An eminent
electrician and scientist, whose name was known
throughout his native land, is suddenly stricken

down in the very prime of life by an assassin,

who had recourse to the fatal bullet to satisfy his

revengeful feelings against a man who, forsooth,

had signed a report, refusing demands which, it

would seem, had no foundation in equity. The
French papers state that Milmaud was not a

"vulgar murderer." It would seem not. But
an account of his past life shows that he was a

a man of ungovernable passion and quick to

bring the revolver in to pla}'as ameans of redress-

ing alleged wrongs.
Director Raynaud will be missed, not only in

his country, but in scientific circles in other

parts of the world. In addition to the formal

title of engineer, which in France can not be as-

sumed at will, he was doctor of physical science,

licentiate in the mathematical sciences and in

law, a member of the technical commission and
of the consultative commission of posts and tele-

graphs. He was also an officer of the legion of

honor, a professor of the polytechnic school, and
was a member of the conference on electric

units. He was only 44 years of age, and he
leaves a young widow to mourn his loss.

The fire in the Calumet & Hecla copper mine
is still unsubdued, but last Monday pi'eparations

were under way to send twenty-five tons of

concentrated ammonia down into the shaft, with

the hope of extinguishing the flames.

Meantime the ciSpper market is characterized

by great activity, and heavy trading. On the New
York metal exchange, Monday, a million and a

half pounds of copper changed hands. When the

trading opened long futures were in demand, and
250,000 pounds for June and July delivery were
taken at $16.65. I" addition to this sale some
500,000 pounds were taken on February delivery

at $16.50. The latter purchase is believed to

have been made for new export orders. Subse-
quently, $16.55 W3S bid for spot, which sellers

held firm at $16.75. March changed hands at

$16.75 to $16.85, April at $16.85 to $16.90, May
at $16.90 and June and July at $16.75. The
market closed at high-water prices. The Lon-
don exchange cables of the same day, reported a
big jump in copper, an advance from j^-;^ 15s. to

;^75 for spot. Chili bars opened strong, in con-

sequence of a confirmation of the report of the

French syndicate's acquisition of more than 95
per cent, of the production of the Rio Tinto,

Tharsis, and Mason & Barry mining companies
Spanish mines. The annual production of these

three copper mines is about 45,000 tons, and the

total Spanish production is less than 48,000 tons.

London estimates place the annual production
of copper controlled by the syndicate at 150,000
tons.

A BILL to' regulate commerce carried on by
telegraph was introduced by Senator Spooner in

the United States senate on the 25th ult. In
many respects the bill is similar to the inter-state

coinmerce bill as applied to railroads. A sum-
mary of the provisions follows: The bill applies

to persons or corporations engaged in inter-state

telegraphy or in telegraphy between a foreign

country and the United States. It declares that

all rates shall be reasonable and just and forbids

discrimination of any sort against persons or

places or against other telegraph companies. It

forbids the formation of pools and the allow-

ance of rebates or special rates. Telegraph
companies are also required to publish

their rates and file a copy with the inter-state

commerce commission, and also to give -the

commission ten days' notice of proposed
changes. Telegraph companies violating the

provisions of the bill .shall be liable to the per-

sons injured thereby for damages, which may be
recovered either by suit before the commission

or the courts. In suits for damages the tele-

graph company is required to produce its books
and its officers are required to answer any ques-

tions propounded to them, no matter whether of

a criminating nature or not, but their testimony

shall not be used against them in any criminal

case. The remaining sections of the bill give

the inter-state commerce commission jurisdiction

over inter-state telegraph business, fix penalties

fur violation of the act, authorize the commission
to inquire into the business of telegraph com-
panies, and to investigate complaints under sub-

stantially the same provision that complaints
alleging infractions of the inter-stale coinmerce
law are now examined into by the commission.

In another column will be found a short ar-

ticle on the theory of the' electrophorus. This
simple instrument is always interesting to the

j
stutjent of electricity, and has given rise to so- 'I

called explanations, more difficult to comprehend
than the instrument itself. The theory advanced
in this article is substantially correct, and may
be briefly summarized as follows :

si- The instrument consists of a sheet of hard rub-

ber, placed between two metal sheets, the lower
one called the sole and the upper one the cover

;

the cover being removed, and the hard rubber

beaten with fur, the rubber receives a negative

charge, and the fur a corresponding positive

charge ; the sole at the same time becomes posi-

tively charged by induction, and the cover being

replaced and a connection made between it and
the sole, the greater part of the positive charge
passes from the sole to the cover; the cover

being now lifted off by the insulating handle,

parts with its charge on the approach of an ex-

ternal body. Meantime, the inductive influence

of the cover being removed, the negative charge

on the rubber attracts a positive charge to the

sole as in the first instance, and the same series

of manipulations may be repeated with the same
results, indefinitely, the intensity of the original

charge given by the fur, becoming weaker, but

being practically inexhaustible. There is in this

operation a constant transfer of electricity from
the earth to the sole, by induction, from the sole

to the cover, by connection, and from the cover

back to the earth by contact ; all resulting from
the negative charge on the hard rubber, and the

insulation of the cover while resting upon it

Our New York correspondent refers in this

issue to two important and highly interesting in-

stallations of the electric motor. The power is

to be used for mining purposes in both cases.

In one instance the contract calls for the delivery

of 2,000 horse power, three miles from the pri-

mary source—a water power—on an island, and
the circuit will cross an arm of the sea 4,000 feet

wide. In the other instance a circuit of eighteen
miles will be erected and power distributed at

fourteen different points along the circuit.

Repeatedly the Western Electrician has
called attention to the mining regions of the ivest

as a most promising field for the electric motor.
In many places the price of fuel is prohibitive,

especially where the only method of transportation

is on a burro's or mule's back up steep mountains.
If the method were reversed ^ntd, Mahomet-moun-
tain like, the ore were transported to power for

crushing, again the cost would be prohibitive
;

but if power could be applied directly at the mine
without too great cost, then the cost for transpor-

tation would lie in taking the net products of the

ore crusher to market. In the mining districts it

frequently happens that water power in abun-
dance is found, but at too great a distance from
the place where the application of power is desired

to be utilizable. For instance, one miner had
this problem ; A mine that promised to yield ore

of high grade but located on a mountain side

six miles away from power ; no method of trans-

portation save on mules' backs, and with that

method of transportation a cost of production
that forbade development of the mine. The
m.iner is now investigating the electric motor.

The two installations described are important
in that they will bring the electric motor promi-
nently before the mining interests of the country
and show what achievements can be attained by
the electrician, and they are important and inter-

esting to electricians on account of the problems
involved and the methods of solution adopted.
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Practical Electrical Measurement.'
By J. Swinburne.

Alternating Current Dynamos.—An al-

ternating current dynamo can not be very accu-

rately tested by the writer's metliod described in

connection with direct current machines, because
there are losses of power that do not exist in

direct current machines. The changes of value

of the armature current produces losses by Fou-
cault currents in the pole pieces, and perhaps in

the armature hub also. If these losses are known
to be small, the writer's method may be used.

The machine to be tested and another like it, or

giving a similar curve, are run at approximately

the same speed, and are then coupled together

through a resistance which is great enough to

prevent danger if the machines do not run to-

gether properly. The belt is then thrown off the

machine to be tested, so that it runs as a motor.

If there is difficulty in getting the two machines
to synchronise, a coil with a little iron core, or

something with self-induction, may be put in

. circuit. Iron wire resistance may do.

The power taken to drive the machine is taken
with a wattmeter. From this is subtracted the

power spent on the armature resistance, which is

got by multiplying the armature resistance by
the virtual current. In a direct current motor
running loose this loss is so small that it may
generally be neglected. This is not necessarily

the case with an alternating current machine.
Having thus found the stray power, the effi-

ciency is obtained by dividing the output in

watts by the sum of the output, stray power and
loss by armature resistance at full load. The
exciting power ought also to be included.

Dr. Hopkinson's method may be applied to

alternating current machines. Two machines
are coupled rigidly so that one opposes the other,

and the field of the motor is weakened. The
balance of power is supplied by a small direct

current motor. The dynamo behaves very much
as if it were working on closed circuit trans-

formers. A wattmeter is used to measure the
power transmitted by the dynamo. The stray

power is divided between the two machines, as

in the case of direct currents.

Captain Cardew's method can not be applied
to three alternating current dynamos; but a di-

rect current motor, whose efficiency is known,
may be used to drive an alternating current
dynamo. The alternating current dynamo may
then be connected up and tested, doing its ordi-

nary work.
It may be desirable to find the curve of elec-

tromotive force and current of a machine. These
can be tak^n by an electrometer. A contact is

fixed to the axle and touches a stationary con-
tact. The stationary contact can be fixed at

positions corresponding to different fractions of a

period. This contact arrangement, described by
Mouton, was used by Joubert, but he discarded
the use of the electrometer because he found it

difficult to make it work. He had two instanta-

neous contacts on the axle ; it is difficult to see

why one would not have done. By moving the

adjustable contacts into different positions a series

of readings can be taken, from which the actual

curve can be plotted. A galvanometer must not
be used instead of an electrometer.

The current curve can be taken in shunt to a
known non-inductive resistance. The needle
may then be charged by a multiplier or set of

cells.

The curves from transformers can thus be
taken also, and compared with the dynamo
curves.

Professor Joubert preferred another arrange-
ment. He coupled up a Poggendorff arrange-
ment as if he was going to measure a direct

current
; but put the contact-maker in the

galvanometer circuit. This is perhaps the most
practical arrangement. Of course it can also
be applied to taking current curves.

Professor E. Thomson has brought out a very
ingenious instrument. A mirror is oscillated on
one axis by a small core in a solenoid connected
to one circuit, and on another, at right angles to
it, by another core and coil. On looking at a
bright spot reflected in the mirror, a line or
closed curve is seen. In fact, curves like Lissa-
jous' figures are formed. This instrument is,

however, of doubtful accuracy. The cores rau;t

1 London EleHru-.iU Ittmem, December SOtli

have some inertia, and their attraction, if made
of soft iron, is not proportional to the instanta-
neous current. If soft iron is used in one and
magnetized steel in the other, of course figures
corresponding to the octave would be obtained
with curves of sines. On such an instrument
any two similar current curves of the same phase
will give a straight line; and if the phases differ

very slightly the curve will be too narrow for its

components to be determined. In fact, unless
one curve is known it is impossible to find the
other.

The writer has designed an instrument for

automatically drawing the curves, but as it has
not been tried yet, its description may be post-
poned.
The speeds of alternating current machines

can be taken by means of a pitch-pipe. An or-

dinary tuning-fork or pitch-reed will do if the
user has an ear sufficiently cultivated to tell the
pitch of a note which does not belong to the same
scale. If not, a pitch-pipe may be graduated to

read very exactly. It must be remembered that

pitch-pipes and reeds have temperature errors.

A reed expands and gets flatter when warmed;
a Hue pipe or whistle gets sharper when fed with
hot air, such as the breath.

Motors.—The testing of alternating current
motors might as well be deferred until there are

some to test.

It seems generally to be assumed that the only
difficulty with alternating current motors is to

start them. It seems probable, however, that

there will be very great difficulty in designing a

motor which will work with reasonable efficiency

and varying load. An alternating is a widely
different thing from a direct current motor.
Take the case of two similar machines driven by
belts and coupled in parallel. Imagine first that

they have no self-induction, so that the current

at any instant is equal to the algebraical sum of

the instantaneous electromotive forces divided

by the sum of the armature resistances. Such
machines will have no tendency to synchronise.

If in phase the oppos ng electromotive forces

would neutralise each other at every instant. If

they got gradually out of phase an alternating

current would be set up, and power would be
spent on the armature resistances. The machines
would contribute equally to this waste. As the

machines differed further, the waste would in-

crease until when they were half a period wrong
they would both be short circuited completely.

But if the machines have self-induction, as

soon as one machine is ahead of the other and
waste begins, the current curve is retarded, and
this makes the leading machine do the larger

share of the work. The self-induction may be
large enough to make the leading machine do
most of the work and supply the trailing machine
with more power than it wastes. The trailing

machine is then a motor. Thus a dynamo and
motor with no self induction would not synchron-

ise in parallel
;
and it is questionable whether

machines can be so designed as to electromotive

force and current curves as to give a reasonable

efficiency with a varying load.

A motor can be run on a series circuit, and
will then be efficient at full load; at no load the

current remaining the same, of course the loss by
armature resistance is not reduced. The machine
does not run away as a direct current motor does,

it goes on at the same speed. If overloaded, it

simply stops. Unfortunately, there is little

chance of series systems coming into commercial

use. The efficiency of a series motor can be
taken, as in the case of a dynamo. The motor
described in the Hopkinson test just mentioned
behaves as if it were in a series circuit at full

load. Such a test must not be used to get the

efficiency on parallel circuits. A wattmeter will

take the power given to a motor, and if at any
instant the motor acts as a dynamo, the instru-

ment will deduct the power, so that it reads only

the power absorbed. A motor can be put to run

a direct or alternating current dynamo of known
efficiency.

Transformers.—The obvious way to test a

transformer is to measure the power supplied by
means of a wattmeter, and the power given out,

and to divide one by the other. The chief diffi-

culty lies in the high electromotive force of the

primary circuit. This may be dealt with by Mr.

Kennedy's method of using another transformer

whose primary is connected fo the high electro-

motive force and the secondary to the pressure
coil of the wattmeter. The transformer used for

this must have a closed iron circuit, and the sec-

ondary should supply very little current. The
method is then accurate enough.

If the same wattmeter is used to measure both
the secondary and primary powers, or at least, if

the same pressure coil is used, the self-induction
error cancels out. This is important, because a
very small error in reading makes a large error
in the loss of power. A good closed circuit

transformer, with a rapidly alternating current,
should give about 98 per cent., so that an error
of one per cent, in reading may halve the appar-
ent loss of power.
A good closed circuit transformer has not only

a high efficiency, but, on resistance, the curves
of electromotive force and current in the primary
and secondary are almost exactly the same in

form and phase. It may then be safe to multiply
the virtual electromotive force and current to get
the power. But transformers do not generally
work on resistance, but on incandescent lamps,
and perhaps on arc lamps. In testing the trans-

former on either of these the wattmeter is

safest. If tested on resistance without a watt-

meter, the wire must be arranged to have no
self-induction, and, of course, iron must not be
used. On resistance, a Cardew voltmeter and a

current dynamometer might be used, but it is

safer to adhere to the wattmeter.
A closed circuit transformer can also be tested

with comparative accuracy by simply putting an
alternating electromotive force on one circuit.

Thus the secondary circuit can be connected to

the secondary of another transformer, so that low
electromotive forces are dealt with. The power
absorbed is measured. It will, of course, be small.

This is the stray power. If the output is known,
the loss by resistance in the secondary is taken

;

the loss by resistance in the primary is then cal-

culated, allowing enough additional virtual cur-

rent to give the stray power when multiplied by
the virtual electromotive force. The three losses

are added together and make the total loss, from
which the efficiency is determined.'

In measuring open iron circuit transformers
the wattmeter method is the simplest and best

on both circuits. These need not be fully dis-

cussed, as they are practically obsolete. The pro-

duct of the virtual e. m. f. and current must
never be taken on the primary circuit.

Incandescent Lamps.—As already mention-
ed, incandescent lamps do not behave like sim-

ple resistance, and they do not behave like re-

sistance and self-induction ; in fact, they have a

kind of way of behaving of their own. A thin

carbon appears to follow the current or power
spent, by rapidly heating and cooling. The in-

stant of highest temperature is after that of maxi-
mum power. If the resistance remained constant,

this rise and fall of temperature would not inter-

fere with the curves of the currents and electro-

motive forces. If it alters in resistance, as it

does if it is not exactly at its points of minimum
resistance, the curves are interfered with.

In addition to this, carbon is a bad conductor
of heat, so that a carbon is generally hotter in

the center than outside. This alters the current

distribution to some extent.

The effect of flickering on a lamp is to make
it give a higher candle power with an alternating

current when taking the same electrical power as

with a direct current. This is because the effi-

ciency increases more rapidly than the power, so

that when very bright the candlepower is much
greater than the normal, and when dull it is not

much less. As the breaking is most likely deter-

mined by the highest temperatures, not by the

mean temperature, the lamp to last long must be
run duller, till its maximum brightness is only

equal to the normal brightness with a direct cur-

rent. The mean light is then less than before, and
the power taken is decreased, though not so

much, so that on an alternating current a lamp
should really be run to give less light than on a

direct current, and at a lower efficiency, though
with the same power it would have given more
light. In practice, a lamp may be tested on the

photometer to give about its normal light, and
then run under similar conditions. At first sight

it might appear that a Cardew voltmeter would
flicker and would therefore have the same sort
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of variation as a lamp. But tlie fliclcering

tends to malce a Cardew instrument read lower,

not liigher, so on this account it is less suitable.

The nickering effect is probably very small, how-
ever, especially with a thick wire and rapid alter-

nations.

Arc Lamps.—With direct currents arc lamps
are treated as if they had a back electromotive

force and a resistance. This is a convenient

way of looking at it for direct current work, but

it is much more likely that the resistance varies,

and that there is no appreciaable back e. m. f.

If the cross-section of the conducting heated air

varies as the current, the resistance varies in-

versely as the current, and there would be an ap-

parent back electromotive force. If this or

something- like it takes place, the arc would be-

have in much the same way on an alternating

current. The virtual electromotive force might
be kept nearly constant and the virtual current

might vary, just as the electromotive force and
current vary in direct current work. But if the

arc has time to cool and increase in resistance

between each alternation, the question becomes
much more complicated. Most likely it cools

too little to make very much difference. The
writer does not know of any experiments on
these points. The question might be very easily

settled.

Elactric OsTiDse and Electro-Capillary
Action.

1

Assuming with Clausius that in a case of elec-

trolysis taking place in a liquid between, say

platinum electrodes, a polaric bias is put upon
the otherwise chaotic evolutions of the molecules

of the electrolyte, by the e. m. f. of the current,

it seems not unlikely that if the -|- and — ions

be of unequal mass and the forces urging them
in contrary directions be equal, more work will

be done upon the lighter radicles than upon the

heavier ones at each semi-revolution of the mole-
cules of the Grotthus chains—for each libera-

tion of ions at the electrode surfaces—owing to

the difference of inertia ; and that the liquid will

in consequence be urged towards that electrode

towards which the lighter radicle is moving; also,

that if a friction be introduced by placing a por-

ous diaphragm or a series of porous diaphragms
across the liquid, the back flow of the liquid

within the pores will be retarded, and a differ-

ence of level on the two sides of each septum
limited only by the strength of the current and
the efficiency and thickness of the septum will be
produced.

I have been led to think that this action may
account for the phenomena of electric osmose
and allied effects by the following considerations:

1. Electric osmose is most marked in electro-

lytes whose molecules are of great relative un-

wieldiness and disparity of weight between their

-+- and — components, as in the case of organic
compounds.

2. The ion moving toward the cathode—H in

the majority of cases—is generally the lighter of

the two ions, which accords with the rise of

liquid around the cathode in general. In cases

which would seem to contradict this hypothesis
it may be that the elements visibly liberated at

the anode are not the only ones which accom-
pany the — ions on their journey and add to

their inertia.

3. That by reason of more work being done on
the -f ions than on the others the cathode is

more strongly bombarded than is the anode by
the elements liberated against it, so that if either

electrode be varnished on one face and floated,

or made with vanes like Crooke's radiometer, or

hung in the liquid, pendulum fashion, it will

move to or fro with different force to the other
in like circumstances, as in the capillary electro-

meter of Dewar.
4. That the facts are not less consistent with

the rather-more-difficult-to-grasp view that the

active molecules of the Grotthus chains, in per-

forming their semi-revolutions from the positions

in which they are formed at every change of

partners, following the liberation of each pair of

complemental ions at the ends of the chains,

swing round their centers of mass; and even if

their centers of bulk be coincident with their

centers of mass it may be that the friction they

1 A commimlciitlon Ijy II. Snowden to the Electrolysis committee
of the British association, Manchester, 1S87.

e-tert against contiguous molecules in turning
" right about face " is greater or less for one di-

rection of reversal than for the other, owing to

the different nature of the two halves of each
molecule. Wherefore the whole of the active

molecules are impelled one way, and all the in-

active molecules the other, with equal mo-
mentum but not necessarily equal volumes.

5. That if the centers of bulk of the active

molecules be displaced, their friction against

neighboring molecules will, by their being dis-

seminated in infinite number throughout the

liquid, urge it as a whole in one direction just as

a net of fine mesh would do.

6. The apparent disagreement between this

hypothesis and the fact that—at least, when the

electrodes are fi.\ed—the-f- and — ions each un-
dei'go equal displacement in opposite directions,

as evidenced by their being given off in equiva-
lent quantities, at the electrodes, will be seen to

be only apparent when it is remembered that

every time a -|- and — element is liberated at the
ends of the Grotthus chains, those chains are left

one molecule too short, and that there is an
abundance of molecules ready to fall into file all

along the line, so that more will therefore fall in

at that end from which the active molecules
tend to be displaced.

A Government Telegraph.

A correspondent in the Chicago Journal,
signing himself "Telegrapher," writes as follows

in regard to this subject :

" England, France, Germany, Rilssia and Italy

have government telegraphs, partly because the

centralization of power is in harmony with their

forms of government, but principally because of

the surveillance over all telegrams that the sys-

tem gives government officials. England, the

last great power to adopt it, did so as a military

necessity, the frequent changes in European
maps demanding equal facilities with other

nations. European powers now have about an
equal censorship over all press dispatches and
the absolute control of all telegraphs. While
the receipts and expenses of their telegraphs are

usually included with those of the postal depart-

ments, the telegraph itself is as much, or more,
a part of the military service as of the postal.

Italy alone shows the telegraph self-supporting.

With 11,250 miles of wire and 3,075 offices, it

reports a profit last year of $248,465. The
other powers, without exception, show large de-

ficits, or else their telegraph accounts are not
separated from those of the post offices, which
in all cases show deficits. The very arguments
that favor government telegraphs in Europe are

the strongest in opposing it in this country, as

the time for government censorship of the press,

or any general centralization of power has not
yet arrived. Business men who use the tele-

graph most are opposed to government tele-

graphs, and the only class or party advocating it

are the Knights of Labor, who use it but little

or not at all.

" The transparency of Powderly's claim that

Mr. Gould controls the American press dispatches
is readily shown. An executive order of the

Western Union Telegraph company, dated long
previous to Mr. Gould's acquiring any interest

in the company, and still in full force, forbids its

employes acting as agents for any newspaper or
press association. The bulk of associated press
dispatches are written and transmitted late at

night, in many cases over leased wires, by a

dozen or more rival news associations, employing
their own operators, and their rivalry is so keen
that the slightest attempt to suppress or alter any
item of news would not only be unsuccessful but
disastrous to those attempting it. As for any in-

dividual or set of individuals, having a secret

espionage over private telegrams passing over
the Western Union wires, when one considers
that there are over 150,000 different telegrams
transmitted daily from all points to all points, the
absurdity of its being done or even attempted,
without some employe with an alleged grievance,
or some discharged clerk, being more than glad
to make it public, is apparent. It is singular that

no necessity for government telegraphy in this

country, or that any of the specific advantages
of such system over the present, has yet been
shown."

After considering different features of the

Cullom bill, the correspondent takes up the
clause providing for "iron poles 'of size and
strength required to properly support twelve
wires,' for copper wires ' of the proper size and
gauge to insure the best possible results,' with

eight wires between New York and Chicago and
four wires upon all other routes. The aggre-
gate of routes covers 9,871 miles of poles and
44,016 miles of wire."

The writer proceeds : "The following figures,

except for iron poles, show precisely what it would
cost the Western Union Telegraph company to

construct Senator CuUom's lines, and it is safe to

say that the government would pay at least as

much. Iron poles have never been used in this

country; their price, therefore, is not easily ob-

tained. For twelve wire lines, they would not

be less than thirty feet long. The city of Chi-

cago has lately erected at its bridges for river

lighting, iron poles, fourteen feet high, to sup-

port one electric lamp, at a cost of %i\ each. It

is believed that iron telegraph poles of the nec-

essary size and strength would cost not less

than $15 each. AVe have then 325,743
poles {11 to mile), at $15, $4,886,145; 977,-

229 cross arms, at 20 cents, $195,445.80;

1,954,450 bolts and washers, at i^ cents,

$29,316.87; 3,908,916 pins, at i^ cents, $58,-

633-74; 2,000 pounds 6-penny nails, at 3 cents,

$60; 10,000 corner pins, at 5 cents, $500; 1,452,-

52S D. P. glasses, at 4 cents, $58,101.12; 44,016
miles ii-pound copper wire, 9,243,360 pounds,
at 13J-4 cents, $1,270,962; 90,000 pounds copper
ties, at 16 cents, $14,400; 11,000 pounds solder,

at 12)^ cents, $1,375; 80,000 copper sleeves, at

2 cents, $1,600. Material, $6,516,539.53; add
labor, $100 per mile, $987,100. Total cost,

$7,503,639 53-

"Not included in the foregoing are freight and
distribution of 1,200 car-loads of material,

rights of way, not less than $4 per mile per an-

num, detours of lines for river crossings, sub-

marine cables, extensions of lines from depots to

post offices, instruments, main and local bat-

teries, office fittings, stationery and miscellane-

ous, which will bring the total cost to at least

$10,000,000.

"If it costs the government $10,000,000 to

construct and equip for use 44,016 miles of wire,

to duplicate the Western Union's wireage, which
is 524,641 miles, would cost $119,193,247.91, and
as the Western Union's capital is only about

$85,000,000, this does not indicate the water to

be as deep as is popularly claimed.
" One of the Western Union's construction

rules is to put a lightning-rod, a piece of ordi-

nary telegraph wire extending from top of pole

to bottom, upon every tenth pole as a protection

from lightning. In localities where lightning is

unusually destructive, these rods were formerly

in some cases placed upon nearly every pole,

but, it being found impossible in fogs or damp
snow to work wires over fifty to seventy-five

miles, the extra rods were removed. If the

effect of such rods was so disastrous, what might

we expect if iron poles were used."

An Electrical Matrix Making Machine,

A new type setting machine, or rather a ma-
chine to avoid type setting, which promises to be
of some importance, was recently designed in

the office of Wood ajid Ii-oii. The machine can
not be said to be a type setting machine, because
it does not set any type, but uses dies to produce
a matrix direct, from which stereotypes may be

cast. In the center of the machine is a die plate

about three inches in diameter, which carries

ninety-one dies, comprising all the characters

that would be used in the body of any printed

article. This die plate stands on short legs and
slides on a steel plate about six inches square.

This steel plate has a small hole in its center,

through which the dies are driven to the matrix

below. The die plate is attached to a thin lever

about seven inches long, on the outer edge of

which is a hard rubber button about the size and
shape of the button on a telephonic instrument.

The lever is pivoted about the, middle of its

length on a slide moving in and out from the

center of the machine. By means of this swing-

ing and sliding motion, a person taking hold of

the button at the outer end may throw any part

of the die plate over the hole in the steel plate

below. At the outer end of the lever, just below
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the button, is a metallic point which just slides

over a hard rubber plate with holes arranged to

exactly correspond with the arrangement of the

dies in the die plate. By bringing the button, or

key, over and pressing it down into one of

these holes, the corresponding die is brought

directly over thehole in the steel plate. The
act of pressing the key down makes an

electrical connection, which, by means of

magnets at the back, throws the matrix the pro-

per distance for the letter to be printed, and at

the same time throws down a hammer, electrical-

ly, upon the die, driving it through the hole into

the matrix. The operator's attention is confined

strictly to pressing the key into the proper hole

and tiirowing the spaces. This last operation is

performed by dropping the key into a dummy
hole, which throws the matrix without moving
any die. When the end of the line is reached, a

touch upon another key returns the matrix to the

beginning of the line, when a touch upon a third

key moves the matrix for either an ordinary or

leaded line, as desired.

Justification is also ingeniously provided for

so that all lines terminate exactly alike.

Experiments show a probable average speed

of thirty words a minute, though it is expected

that experts by practice will be able to consider-

ably exceed this. The whole machine is consid-

erably less in size than the ordinary type writer,

so that it can be easily used on any desk, or

transported from one place to another.

Note on the Theory of the Electroph-
orus.i

By E. C. Rimington.

In most elementary text books the theory

of the electrophorus is explained in a manner
somewhat similar to the following: The ebonite

on being excited by beating with a catskin takes

a certain negative charge, often known as the

'inductive charge." On placing on it the brass

cover there is induced on the side of the latter

next to the ebonite a positive charge nearly equal

to the negative charge on the ebonite. This is

known as the " induced or bound charge." On
the other side of the cover an equal positive

charge is induced, called the " inductions or free

charge." On connecting the brass cover to

earth or to the brass plate fixed to the bottom of

the ebonite, the sole, the latter charge is neutral-

ized by the positive charge which was given to

the catskin, leaving the induced positive charge

on the cover in the form of a free charge.

This explanation cannot be said to be correct

under the conditions which usually exist when
the instrument is worked. The surface of the

ebonite is beaten with the catskin, the latter

being in connection by means of the hands and
body of the operator with the sole. A certain

— charge is produced on the ebonite and an

equal + charge on the catskin; this latter will dis-

tribute itself over surrounding objects, including

the sole, inversely as the resistance to induction.

Mow, the inductive resistance between the top

surface of the ebonite and the sole is generally

much less than that between the ebonite and
other objects, such as the walls of the room, etc.,

since it is only the resistance offered by a com-
paratively thin layer of ebonite. Hence nearly

all the + charge will be situated on the sole. We
may picture to ourselves the lines of force which
pass through the dielectric from the + to

the — charge, as nearly all passing through the

ebonite and only a few through the air. The
cover is now put on; this will not practically

alter the inductive resistances; so that the num-
ber of lines of force which cut the cover is very
small compared with the total number, hence the

induced, and consequently the inductious, charge
on the cover is very small compared with the

charge on the ebonite, not as generally stated,

nearly equal to it. The inductive resistance be-

tween the cover and the ebonite is caused by a
very thin film of air and is very small compared
with that between the sole and the surface of the
ebonite, so that when the sole and the cover are

connected together nearly all the charge in the

former distributes itself over the cover, so tliat

the charge on the latter is now nearly equal to

that on the ebonite. We have in fact a con-
denser, of which the cover and the sole form the

1 Abstract of a Paper Iq the London Electrical Review January eth-

-|- coating and the top surface of the ebonite the
— coating, all the lines of force starting from the

former and terminating in the latter. The cover
of course no longer possesses induced charges
since no lines of force now cut it. On removing
the cover an electric field is set up between it

and the ebonite and in discharging it by touch-
ing any object in connection with the sole, the

charge on it is again distributed over the sole.

Estimating the charge on the ebonite as 100,

the corresponding -f- charge is consequently 100,

of which gg is supposed to be the charge on the

sole and one that on surrounding objects. The
sole is in connection with the walls of the room,
the lines of force nearly all pass between the

ebonite and the sole, and only one per cent, be-

tween the ebonite and the walls, these latter cut-

ting the cover. When the cover and sole are

connected 98 per cent., suppose, of the charge is

distributed over the cover. Let the cover be
raised from the ebonite; there are now two in-

ductive circuits, one through the air, from the

cover to the ebonite, and the other through air

from the cover to the walls and from them to the

sole conductively, then through the ebonite from

sole to ebonite. As the cover approaches the

walls its inductive influence on them increases

while that on the ebonite decreases, and when it

finally touches the walls or some exterior object

and is discharged, the conditions existing before

it was placed on the ebonite, after the original

charge to the ebonite was given, are restored.

The fact of the induced charge on the cover

of the electrophorus being much smaller than the

free charge it possesses when removed can be
easily shown experimentally by the aid of a gold

leaf electroscope. Excite the ebonite in the usual

way, and place it on the top of the electroscope,

inverting the electrophorus; the brass plate of

the electroscope now forms the cover of the

electrophorus, a slight divergence of the gold

leaves will take place, due to the inductious

discharge. Now connect the sole and cover and
the leaves will at once collapse. On breaking the

connection and removing the ebonite from the

electroscope they will again diverge to a much
greater extent than before, this divergnce being-

due to the free charge on the electroscope plate

acting as the cover.

company; Western
one street lighted

light per month, and

Cost of Lighting sorr.e Ohio Towns.

Recently the city council of Mt. Vernon O.,

sent out a lircular letter to gain information on
the electric light question, and propounded the

following questions :

I. Does your city or a private company oper-

ate the plant ? 2. If the former, what system is

in use, and what was the total cost of plant ? 3.

How many arc lamps are used to light your city,

and what is the cost per year of each arc light."

Nine cities out of eleven were heard from, and
the information derived may be summarized as

follows :

Alliance, O.,—by private

Electric company's system;

with 8 arc lamps, at |i2 per

burn all night.

Defiance, O.,—by private company; Western

Electric company's system; 52 arc lamps at $60
per year per lamp.

East Ijiverpool, O.,—by private company;
Western Electric company's system; cost of

plant, about $15,000; 32 arc lamps in use; first

25 lamps at $^5 per year, balance at $80 per year.

Light gives good satisfaction. Lamps are swung
at intersections of streets, and outside of business

portion we alternate at each intersecting street,

using the cable system.

Mansfield, O.,—by private company; Western

Electric company's system; 70 arc lamps in use,

at $75 per lamp per year. More have been add-

ed since this report.

Massillon, O.,—by private company; Schuyler

Electric Light company's system; 80 lamps 2,000

candle power, $70 per year per lamp. Citizens

think it the finest lighted city in Ohio.

Norwalk, O.,—by private company; Western

Electric company's system; 82 arc lamps used, at

I70 per lamp per year.

Painesville, O.,—by private company; Western

Electric company's system; 55 arc lamps used,

at $72 each per year. The lights give general

satisfaction, and are a great improvement over

lighting by gas, with very little, if any, additional

expense.

Steubenville, O.,—by private company; we
have about 150 incandescent lamps around the

suburbs, each 25 candle power, for which we pay

,f
20 per year for each lamp.
Sandusky, O.,—by private company; Brush

and Western Electric companies' systems; 125

arc lamps of 2,000 candle power each; we pay
$82 for each arc light per year; contract extends

for one year.

At Portsmouth, O., with a population of 13,000

and an extensive territory, the city owns a Thom-
son-Houston plant which cost $18,000. There
are 93 lamps of 1,200 candle power each in use,

each lamp costing about $38 per year. The city

does not use either gas or 611 for street lighting

purposes, but burns the electric light whenever
necessary, early and late as the occasion may re-

quire. Irhe citizens claim that Portsmouth is the

best and cheapest illuminated city of its size in

the state.

Lamp LightingSchedule—Moonlight Sys-
tem.

Appended is a lamp-lighting schedule—moon-
light system—for the month of February, 1S88,

applicable in Illinois, Indiana, Ohio, Iowa, Ne-
braska, Pennsylvania, New York, New Jersey,

Rhode Island, Connecticut, and practically in

Kansas, Missouri, Colorado, Wyoming, Ken-
tucky, Maryland, Delaware, Virginia and West
Virginia.

The time for commencing to light is calcula-

ted at one half hour after sunset or one hour be-

fore moonset ; the time for extinguishment one
hour after moonrise, or one hour before sunrise.

The time for lighting or extinguishing is given

for the day on which the night commences.
The time up to 12 o'clock, midnight, is shown

by bold face type ; after midnight by light face

type.

February.

Day of Month.

13-

14-

15-
16.

17-

iS-

19.

23.

24-

25-
26-

27-
28.

29-

Light.

H. M.

5.50
.5.50

550
5..50
5 50
5.50
(!00
(J.OO

6.00
6.00
6.00
6,20

. 7.20
8.20
9.20

10.10
11.10
12.10

1 00
2 00
2.50

3.40

4 1o
No

6.20
6.20

_ . . , r» umber
Extinguish, of Hours

H. M.

10.40
11.50

I 00
2.10

3.20

4.20

520
6.00

6.00

6.00

6.00

6 00
5.50

5 50
5.50

5.50

5 50

5.50

5.50

5.50

540
5.40

5.40

5-40

light

8.20
940

Total number of hours,

4.50
600
7.10

S20
9.30
10.30

11.30

12.00

12.00

12 00
12.00

12.00

II 30
10.30

9-30
8.30

7.40

6.40

540
450
3.40

2-50
2.00

1. 10
0.00

0.00

0.00
2.00

3-20

197.40

An Electric Chess Recorder.

We had last sveek an opportunity of inspecting,

at the offices of Messrs. Woodhouse & Rawson,
of Queen Victoria street, London, a new appara-
tus, devised by Dr. Wurstenberger, of Ziirich, for

automatically recording a game of chess as it is

being played, says Iiiditstn'es. The record is

printed on a tape in the usual way, that is to say,

by reference figures and numbers. As customary,
the position on the board is defined by two co-

ordinates, one referring to the distance from the

left hand corner to the right, and the other to the

distance across the board, the former being given
by a letter, and the latter by a number. In
printing the record, the number is printed imme-
diately below the corresponding letter for the

white pieces, and with an intervening space
below the letter for the black pieces. The pieces

are provided with plugs which fit corresponding
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holes in the board, the pUigs of the white pieces

being of wood, and those of the blaclc pieces of

metal. 'J'he record is transmitted from the board
to the printing apparatus by means of electricity,

there being sixty-four separate wires joined into

a cable. Each black piece, when being taken up
or put down, completes by its metal plug a circuit

which actuates an electromagnet. The armature
of this magnet is then attracted, and displaces

the spindle of the type wheel carrying the num-
bers longitudinally, and thus provides the wider
spacing between the letters and numbers for

the black moves. When the white pieces are

inserted or withdrawn, no current is sent into

this magnet, and the type wheel carrying the

numbers remains close to and side by side with

that carrying the letters? The plugs at the bottom
of the chessmen have, however, also another
function to perform. In being withdrawn or

pushed in they deflect contact springs, and by
this means a current is sent along that particular

wire which corresponds to the square on the

board from which a piece is taken up or on which
a piece is set down. These wires terminate at the

printing apparatus in forty-six segments arranged
in two disks, thirty-two in each, and round each
disk revolves a small brush, the motive power
being derived from a spring, very much in the

fashion of an ordinary Morse receiver, and the

paper strip is at the same time advanced. As
soon as the revolving brush comes opposite the

segment connected to the wire corresponding to

the position on the board which is to be recorded,

the circuit through this wire and through another
electro-magnet is completed, by this means rais-

ing a roller and pressing the tape against the type

wheels, as in all prmting instruments. From our
description it will be seen that the pieces must be
taken up and set down slowly, so as to give the

brush time to revolve until it meets the particu-

lar segment from which the current is sent to the

electro-magnet ; but the inventor, in order to ob-

viate this difficulty, has introduced a relay between
the board and the printing instrument, so that

the pieces may be taken up or set down as fast

as may be desired. On our visit, however, we
did not see this relay in action, it having been
damaged during transit. Dr. Wurstenberger's
chess recorder is a very ingenious piece of deli-

cate electrical machinery, but it has evidently

only a limited field of application. It would
principally be useful in clubs, where it maybe
desired to record in one room the game being
played in another ; but as there are sixty-four

circuits, it could not be employed for telegraph-

ing the game to any distance.

CORRESPONDENCE.
New York Notes.

New York, Jan. 28.—The annual report of

Superintendent McCormick, of the Bureau of

Lamps and Gas, shows that the cost of lighting

New York city in 18S7 was nearly seven hundred
thousand dollars. During the year there were
used 25,471 street, market and park lights, in-

cluding S20 electric lights; 120 new electric

lights and 525 new gas lights were established.

The prices charged the city by electric lighting

companies for street lights range from 19.9

cents to 40 cents per night.

In Brooklyn over a thousand electric lights

were in use in the streets last year, and it is evi-

dent that the city authorities intend to extend
the system, as they have appropriated $480,000
for street lighting purposes in 1888, as against

$360,000 in 18S7. The price paid in Brooklyn
to the two electric lighting companies who con-
trol the business, the Citizens' and the Munici-
pal, is fifty cents per light per night.

Senator Coggeshall has introduced at Albany
a bill for the appointment of a commission to

supervise the electric lighting companies in New
York state. He proposes to have three commis-
sioners appointed for a term of five years, at a

yearly salary of $7,500 for each, these commis-
sioners to exercise powers over the electric light-

ing companies similar to those which the railroad

commissioners have over the railroads.

William Q. Judge has been appointed receiver

of the Excelsior Electric company, of 9 Dey
street. New York, and 216 Willoughby street,

Brooklyn, by Judge Andrews, of the supreme
court.

It is generally believed by electric motor peo-
ple that the motor system is to find its greatest

usefulness in long distance transmission of

power. Mining property of enormous value
throughout the west has been lying idle for

years, only on account of the lack of power for

its development; but now the electric motor sys-

tem comes forward and proposes to supply power
in almost any situation at a reasonable expense.
We mention this because we learn that the
Sprague company have recently closed two con-
tracts for the transmission of power in mining dis-

tricts in California, other power being unavailable.

In one case 2,000 horse power is to be carried

4,000 feet under an arm of the sea to an island,

and delivered three miles from the primary
source of the water power. The other contract
referred to is for the delivery of large units of

power at mines over a circuit of 18 miles, the

power to be distributed at 14 different points on
the line. These two equipments will place the

achievements of the Sprague system far ahead
of anything that has been hitherto either attempt-

ed or accomplished.
The East Orange township committee has

finally decided not to grant a franchise to any
electric lighting company which will not con-
tract to put its wires underground. An applica-

tion for a franchise was made some time ago by
the Edison company, but thus far it has failed to

to obtain one.

The Electric Gas Lighting company, of Bos-
ton, have published a new illustrated catalogue
dated January, 1888. In addition to cuts and
descriptions of electrical apparatus of all kinds,

the catalogue contains full and plain directions
for wiring houses and gas fixtures, setting up bat-

teries, etc. A.

From St. Louis, Mo.
St. Louis, Mo., Jan. 28.—The rate charged

for telephones in this city is $100 per year. A
number of subscribers regarding the price too
high, have appealed to the house of delegates to

pass an ordinance reducing the rate to $50 per
telephone per year.

The telephone exchange made some interest-

ing experunents recently to determine the varia-

tions in five-minute periods of ten hours' traffic

from eighty-nine stations served by one operator.

The diagram of fluctuations, drawn to show how
business with the 'phones ran from 8 a.m. to 6

p. m., was quite irregular, and had one tall pin-

nacle located at 11:40 a. m., this abnormally high
point indicating the result of an attempt to force

upon the operator the grea'.est possible number
of connections in five minutes. The point was
up to fifty-three connections. The average
number of connections, per result of the experi-

ment, were per minute, 1.94; per five minutes

9.72; per hour, 116 7.

General manager Durant, in an interview, gave
some interesting figures in regard to the work of

the exchange :
" The average daily work of the ex-

change from 7 a.m. to 7 p.m., under ordinary cir-

cumstances, from Mondays to Fridays inclusive,

is 15,500 connections per day, bringing into use

31,000 stations. On Saturdays the average is

16,000 connections; Sundays 1,900, i^d holidays

4,600 connections. From 7 p.m .j 7 a.m., the
average is 550 connections. Th^ busiest hour in

the day is from 9 a.m. to 10 a.m , when we
handle about 1,900 connections.

"
C.

Detroit's Budge

Detroit, Jan. 28. — The St. Clair & Sanilac

Telephone company, operating in the counties of

Sanilac, Huron, and St. Clair, not caring to de-

fend the suit filed against it by the American Bell

Telephone company, has thrown out the Cush-
man instruments and transferred its line to the
Michigan Bell Telephone company. The people
along the line of route are pleased with the
transfer, as it affords them the increased facilities

of the Bell company, and assures efficient ser-

vice—something the defunct company could not
provide.

Some time ago, Joseph Weiden, an employe of

the Brush company sued for damages, the
result of a fall of seventy feet in a tower ele-

vator, caused by a defective cable. The specific

defects were not set forth in his declaration.

Judge Hosmer before whom the case came a few

days ago, sustained a demurrer in which this

omission was set forth.

J, H, McLaughlin who, since organizing the

Edison Illuminating company in this city two
years ago, has been its manager, will leave for

New York February ist, to take a position with

parent company, Mr, McLaughlin will devote
his entire time to the organization of central

stations similar to the one so successfully opera-
ted in Detroit, C, P, Gilbert, one of the directors,

will probably succeed to the local management,
having been tendered the position at the last

meeting of the board of directors. C.

A Providence Enterprise.

Providence, R. I., Jan. 27.—The Armington
& Sims Engine company purchased, in July last,

the Paine & Sackett mill on Eagle street, for a sum
less than $100,000, and have removed their

stock and machinery from their works, 546 High
street to the former location. The Armington &
Sims Engine company came to this city from
Lawrence, Mass., in 1882, established their works
on High street, and have gained a world wide
reputation for their electric light engines. The
distinctive qualities of their engines are high
speed and perfect regulation.' Since the estab-

lishment of this company here, the business has
increased to such proportions that now the Ar-
mington & Sims engine can be found in almost
every city in this country and in man)' cities

abroad.

Some time ago it was seen that the High street

establishment was inadequate for the increasing

business, and the company determined to pur-

chase the Paine & Sackett mill, with additional

buildings covering nearly two acres of ground,
whic'n was offered for sale at very attractive

figures. During the past year more orders have
been received than could be filled, even while re-

stricting the supply to engines for electric light-

ing purposes. The recently purchased property

on Eagle street is very well adapted to the needs
of the engine company. They are now erecting

monitor roofed sheds near the main building,

which will enable the company to branch out

their business.

They have recently purchased over $20,000
worth of new machinery from the best manufac-
turers in the country, and it is needless to add
that the new machines are largely automatic and
of the very latest pattern. They now have a

large number of ordei'S on hand, among them
one aggregating $80,000 for engines for the Edi-

son Electric company, of New York; another for

four 200 horse power engines for the Edison
Central station at Chicago, 111,, and a 250 horse

power engine for the Tunis Lumber company, of

Norfolk, Va, Their works will soon be in full

operation, when they will employ between three

and four hundred men, P.

THE ELECTRIC LIGHT.
The New York World, in describmg its large

and extensive equipment, says that in fifty min-

utes from the time a drawing is received the

block for printing is in hand in the composing
room. The paper owns a complete photo en-

graving plant. Two cameras, with the most ex-

pensive lenses, and each capable of making
plates II by 14 inches in size, are mounted in

the most perfect manner so as to give all possi-

ble range of adjustment of focus and distance

from the object to be photographed, with both

vertical and horizontal adjustment for the latter.

Two powerful electric arc lights, of six thousand
candle power each, render the operators inde-

pendent of daylight. To save time, several

pictures are made upon one 11 by 14 inch nega-

tive. The negative taken by either one of these

cameras is at once " stripped," and the gelatine

remounted on glass so as to make a reversed

negative. From this there is taken a reverse

print, by electric light upon metal. This is suit-

ably manipulated by a secret process, and at once
put into the bath, from which it emerges engrav-

ed in perfect fac-siraile of the ordinary drawing,

and all ready for routing and blocking.

At a recent juvenile lecture given by H. W.
Preece, at the Society of Arts, in London, an arc

lamp was shown in action, by means of alternat-

ing currents, supplied from a central lighting sta-

tion. A Brockie-Pell lamp, specially wound for
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alternating currents, was used. The current

was conducted to the lecture room by overhead

wires, insulated on fluid insulators, from the Gros-

venor Gallery station, fully a mile away.

The Thomson-Houston company will light the

Theater Moliere, in Brussels.

The Lima, O., city council at its meeting Jan-

uary 24th, voted to contract with the Electric

Light & Power company to light the city with

the electric light for a period of one year.

The gas and electric light combination is mak-
ing satisfactory progress in New England. One
of the most recent converts to this system of

mi-xed lighting is the Pawtucket Gas company,

of Pawtucket, R. I., the general manager of

which, Mr. Stiness, is laying out to do a large

amount of electric lighting in connection with

his gas industry. He is building one of the

finest stations in New England and has adopted

the American system, which is now being in-

stalled.

The city of Lewiston, Maine, some months
ago decided to do its own street lighting. Ten
different companies competed for the contract

to furnish electrical apparatus for the purpose.

The award was finally granted the American com-
pany. The plant has just been completed, and

the mayor reports that it is giving perfect satis-

faction.

The Paris municipal council has passed a res-

olution authorizing the expenditure during the

current year of one million francs for the estab-

lishment of a municipal central lighting station

to supply electricity for lighting the Hotel de Ville

and the surrounding district.

The Paris, France, city council has decreed

that electric light wires must go underground.

The Helena, Ark., Electric Light & Power
company has been organized with a capital stock of

$25,000. The officers are: Jas.Summers, president;

Leon Berton vice president
; J. C. Barlow, treas-

urer, and Jacob Trieber, secretary. The directory

consists of Jas. Summers, Leon Berton, J. C.

Barlow, Jacob Trieber, J. H. Andrews, F. B. Sli-

ger, C. A. Walterhouse and B. R. Fitzpatrick.

It is expected that the company will be ready
for business in sixty days.

The Silvey Electric company of Lima, O., are

to fit a locomotive of the Cincinnati Southern
railroad company with an electric headlight.

The engine which furnishes the power for the

light is very small and placed on the running
board of the locomotive. It occupies but little

space and is furnished with steam from the loco-

motive boiler. The carbons for this light are

held firmly against any jar and are fed automati-

cally, thus insuring a steady light.

The Kingman, Kan., News says a mule drank
out of the mill race which supplies the power for

the electric light plant in that town and the lights

went out for five hours.

The American Electric Light company of

Kansas City, Mo., has been incorporated. The
capital stock is $25,000, divided into 250 shares

of the par value of $100 each. The stockholders

are M. S. Porter, O. W. Ditsch and H. M.
Porter.

The McPherson, Kan., Electric Light com-
pany has ordered an extra boiler.

A Council Grove, Kan., correspondent writes,

under date of the i8th ult. : "The Thomson-Hous-
ton electric light system was put into operation
this evening. Main street for a distance of one
mile is brilliantly illuminated by arc lights, placed
at each street crossing. The principal stores and
offices also have the lights. The power is fur-

nished by the Council Grove Water Works com-
pany, the fifty arc light dynamo and engine of

the electric system being located in the engine
house of the water works pumping station. A
150 incandescent light dynamo will soon be add-
ed to the station."

Recently at Elgin, III, the high school and
academy faculty and the pupils who were inter-

ested in the study of natural philosophy were in-

vited by George S. Bowen to the Elgin electric

light station to study the principles underlying
the electric light. J. H. Risdon, the engineer,
received his guests most courteously and added
much to the pleasure and profit of the visit.

THE ELECTRIC MOTOR.
A new system of cash railway for stores is a

cable line operated by an electric motor. The
grooves in which the boxes move are of nickel

plate. At each corner are wheels, around which
the cables are arranged, a lower and an upper
one. The lines go all over a store, and could be
carried into the attic or very far away with the

necessity of only one headquarters. The boxes,

little nickel plated square ones, shut with a spring
and fitted with clutches, are side-tracked at the

station by grooves. The clerk puts the money
and check inside and slides it on to the main
groove, when quick as a flash it is taken by the

cable and hurried up inclines and around corners

with wonderful rapidity. In a second or two it

returns at the same fast rate. Compared with the

rolling ball system it is like the locomotive to

stage coach, or electricity to steam.

THE TELEPHONE.
In the circuit court at Rochester, N. Y., on the

22nd ult.. Justice Rumsey directed a verdict for

the plaintiff: for $66.87 '^i the case of the Bell

Telephone company, of Buffalo, against George
H. Worrall & Co., the suit brought to test the

right of the company to collect the rent due on
contracts in existence at the time the telephone
strike was inaugurated. In deciding the case

the court said that the form of contract between
the telephone company and its subscribers was
decidedly one-sided, affording no guarantee to

the latter that the value of the service would not

be diminished or that the business would be con-

tinued at all beyond the expiration of the con-

tracts. There was no evidence to show that the

change from the flat rate to the toll system or

that the prices under the toll plan were exorbit-

ant or unreasonable. The only restriction in the

most extreme view of the case that could be im-

posed on the company was, that it could not will-

fully make such rates and conditions as would
cause the public to be excluded from the right

to use the system. Such an act must be of a

willful character, and for the purpose of exclu-

sion. If the company raised the rates, and if it

were a mere error of judgment as to the best

means of conducting business, that would be a

mere mistake and would not constitute a willful

act which could be restricted. The court denied

the request of the defendants' counsel to submit

certain questions to the jury, but suspended en-

try of judgment and ordered that the case be

heard at the general term as in the first instance.

The telephone exchange at Paducah, Ky.,now
has 90 subscribers with more orders to fill. N.

F. Harraan is in charge and has been for three

years.

As an illustration of the magnitude of the tele-

phone business abroad it is worthy of mention
that the Bell Telephone Manufacturing com-
pany, of Antwerp, Belgium, has puixhased for

use in the manufacture of telephone instruments

and apparatus, a ship load of walnut logs. These
logs have been shipped recently from Newport
News to Antwerp, and they make the third ship-

ment of walnut logs within three years, all to the

same company, the manager of which, F. R.

Welles, early saw the economy of purchasing the

logs in quantity where they grow and transport-

ing them to Antwerp to be cut up there, as re-

quired, by cheap labor. This method, of course,

would be practicable only where large quantities

of the wood are used.

THE TELEGRAPH.
The Western Union office at Chattanooga,

Tenn., was burned out on the 28th ult.

The Baltimore and Ohio District Telegraph

company in Baltimore, Md., has been purchased

by the American District Telegraph company.
The two systems will be amalgamated.

A jury at Atchison, Kan., has awarded Joseph
Jacobs a verdict of $2,000 damages against the

Western Union Telegraph company for its failing

to deliver a message promptly.

A force of telegraph linemen are pushing for-

ward the new telegraph wire between Fort

Dodge and Sioux City, la., at the rate of fifteen

miles per day, when at work, although the in-

tense cold weather which has been prevailing seri-

ously interfered with the progress of the work.

The German post-office is this year expend-
ing some $1,875,000 additional for the telegraph

and telephone services, of which the latter gets

about ,$750,000. In Berlin and Hamburg the

wires are going underground at a cost respect-

ively of $375,000 and $125,000. Copper is now
used on all new lines. Multiple trunks are to be
erected between Cologne and Frankfort, Berlin

and Dresden, Berlin and Frankfort, and Berlin

and Cologne. These are estimated to cost

about $205,000, while $25,000 is to be devoted to

altering existing iron and steel lines to copper.

A press dispatch from Washington dated the

24th ult., runs : A sub-committee reported fa-

vorably to the house post-office committee Rep-
resentative Anderson's bill relating to the tele-

graph lines of the Pacific railroad companies.
The bill has been amended in some respects so that

it now requires the subsidized railroad companies
to maintain and operate their own telegraph lines

and afford equal facilities to all telegraph com-
panies in the reception and transmission of tele-

graphic business. The bill confers authority on
the interstate commerce commission to enforce
its provisions. Railroad officers or agents are

made liable to a fine of $1,000, or imprisonment
for six months, while the company is held liable

for civil damages.

The United States supreme court at Washing-
ton, D. C., on the 30th ult., reversed the decision

of the United States circuit court for the Iowa
southern district in the case of the Western Un-
ion Telegraph company vs. George F. Hall.

November 9, 1882, George F. Hall telegraphed
from Des Moines, Iowa, to Charles T. Hall, at

Oil City, Pa., an order to buy 10,000 barrels of

petroleum, if thought safe. The telegram was
not delivered until too late to execute the order.

At the opening of the exchange on the following
day the price of petroleum had advanced 18

cents a barrel. Hall contends that, by reason of

the failure of the company to deliver his message
promptly, he lost $1,800, the sum he would have
made had his order to buy been duly executed,
and had the oil so bought been sold at the advance
of 18 cents on the following day. This court

holds that the only theory on which the plaintiff

could show actual damage or loss is on the sup-
position that if he had bought on November 9th,

he might and would have sold on the loth. It

is clear, however, that in point of fact he
has not suffered any actual loss. No transaction

was in fact made. If the order had been prompt-
ly delivered and executed it is not found that

Hall would have sold the next day at the advance
nor that he could have resold at a profit at any
subsequent day. The only damage for which
he is entitled to receive is the cost of transmitting

the delayed message. The judgment is reversed

and the case remanded, with directions to enter

a judgment for that sum merely.

The order of Railway Telegraphers of North
America, Chicago division 42, gave their first re-

ception, January 24th, at Martine's West Side
Academy. All of the operators who were off

duty, or could manage in any way to be relieved

from work, were present, while many came from
Aurora and Galesburg and other adjacent towns.
The dancing commenced early and was kept up
until a late hour, the floor being crowded nearly

all the time. Some of the dances were as fol-

lows: " 73 to All," " Dots and Dashes," '' Our
0. R. T. Girls," " To our Superintendent of

Telegraph," " To Our Chief Train Despatcher,"
"To the Telegrapher," "Close Your Key," "Cut
Out," and "Our Employers." The committee
in charge were as follows: Arrangements—J. A.
Bordeaux, C, B. & Q. ; G. A. Sherman, Belt

Line; W. A. Morrison, C, St. L, & P.; C. A.
Walker, C. & N. W.; T. J. Costello, P., F. W. &
C; J. Sherer, C, St. L. & P.; E. Sovacool, C,
St. L. & P. Reception—J. J. Gallagher, B. & O.;

J. T. Downey, C. & W, 1.; M. D. Ryan, C, R.
1. & P.; S. G. Hutchinson, C, M. & St. P.; J.

B. Haylow M. C; Miss M. A. Karr, W. C, Miss
M. C. Mead, I. C. Floor Committee—C. A.
Sherman, Belt Line; J. Lindquist, C, A. & St.

L.; S. H. Stark, C, St. L. & P.; H. C. Hasney,
C. & G. T; E. C. Demund, C. T. Com.pany; E.

R. Cole, C. & A; J. N. McMinn. C, A. & St.

L. Among those present were: Messrs. and
Mesdames Hartborn, Hattendorf, J. A. Bordeaux,
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Sovacool, Fraser, C. A. Sherman, J. W. Creed,

McGIinn, G. W. Bernard, A. C. Burke, Weston,

the Misses Robinson, Brenuan, Gorliaui, Nixon,

Lowe, Hosier, Tulley, Laudfors, Dixon, Becl<er,

Brues, Emniericlv, Cusic, Kramer, Britt, Necl<er,

Bruce, Sliields, Taylor, Hofer, Robertson, Keefe,

Nimmons, Murpliy, Burl<e, Fox, Mrs. J. T. fiow

ney, Mrs, W. B. Morrison, Mrs. K, E, Cloug'h,

and Messrs, Irwin, Sliare, Franzen, Tiffany, Frem,
Kramer, Halley, Bruce, Huber, Brues, Wilson,

Carritliers, Nieland, Kniglit, Preston, Walker,

Kane, Ward, Hall, Donnelly, Weston, Jordan,
Falvey, Dumond, Donovan, Watt, Kenny, Arm-
strong, Horn, Nell, Hull, Adams,

NEW ENTERPRISES.
The Honore building, corner of Dearborn and

Adams streets, Chicago, is soon to be the scene

of important changes. It has been sold on the

basis of $800,000 to A, J. Cooper, of the Adams
Express building, and to F, E, Hinckley, the

millionaire railroader. The new purchasers in-

tend to expend from $300,000 to $500,000 in

alterations. The interior is to be entirely taken

out, the first two stories are to be arranged for

stores, and the upper floors, with two to four

stories added, will Ije converted into a first-class

hotel The building is to be made absolutely

fire-proof, and the upper fronts remodeled in

modern handsome architecture,

A project to build another theater in Rochester,

N. Y , has been started and capitalists are sub-

scribing liberally, George Weldon appears to be
the promoter of the enterprise.

Miscellaneous Notes.

A curious thing occurred last Thursday even-

ing, when we had quite severe lightning, says the

Orlando, Fla., Record. One of our surveyors

was out in the woods surveying, and on the ap-

proach of the storm took shelter under a large

tree, leaving his compass on the jack staff, some
two or three hundred yards away. During the

storm a tree very near the compass was struck

by lightning, and, strange to relate, the effect

upon the compass was to reverse it so as to make
the north point of the needle change position

and point south. The gentleman not knowing
that fact, when he went back to the compass
took a sight and started, as he supposed, for

home. After walking eight or ten miles, going
north, as the compass indicated, he, away in the

night, came to the house of an old settler, who,
upon inquir)', told him where he was and how
far from Orlando, and the proper direction,

which, of course, was exactly opposite to that

indicated by the compass. After becoming sat-

isfied something was wrong with the compass,
and that the settler was right, he retraced his

steps, and arrived at home tired, wet, and mad.
This is the second instance we have known of

the needle of a compass being affected by light-

ning so as to become reversed. We believe this,

as we know the gentleman has not been to Kis-

simee lately, nor received anything by express

from there.

In the issue of January 21st of the Saentific

American is shown an illuminating apparatus de-

signed by George M, Hopkins, as an auxiliary

to bell buoys and whistling buoys on dangerous
coasts. The apparatus is based upon the gener-

ation of electricity by the agitation of mercury
in a high vacuum or in gas of high tension. The
self-exciting Geissler tube involves the same
principle. The buoy is adapted to ring a bell

by the rolling motion imparted to it by the

waves. Advantage is taken of this motion to

agitate mercury in the annular tubes placed in

the upper portion of the frame of the buoy.
The tubes are made very heavy and strong, and
each contains barriers for causing friction of the

mercury against the sides of the tubes. To in-

sure the action of one or more of the tubes at

all times, they are inclined at different angles, A
slight motion of the buoy causes the mercury to

travel circularly in the tubes and generate suffi-

cient electricity to render the tubes luminous,
A sad accident occurred at a new cable road

in St, Paul, Minn,, on the 27th inst., by which
one person , was killed and seventeen injured.

The line, which by the way had been in operation

only six days, runs over St, Anthony hill. At
the foot of ihe hill there is a sharp descent and a

sharp curve. A descending train became uncon-
trollable, and at the curve left the track, the cars

rolling over and over in great confusion. The
accident was caused by the grip being unable to

grasp the cable, which was coated with frost and
ice.

In Giles Bros, & Go's jewelry establishment

in Chicago, is shown a handsome galvanometer,
made by Force Bain, of Chicago, for the United
States govfernment. It bears the somewhat com-
prehensive and imposing title of combined tan-

gent, sine, cosecant differential galvanometer.
The instrument measures current strengths to

1,000 amperes, electromotive forces to 3,000 volts,

and resistances to 10,000,000 ohms,
A railroad velocipede is at present being ex-

perimented upon by the military authorities of

France, It is a wagon of very light build and
little weight, and has four wheels of thirty inches

diameter, with rims constructed for running on
rails. One man can move it at a speed of forty

to fifty miles an hour it is said. By means of a
brake it can be stopped in a distance of five

yards, that is, almost instantaneously. It can be
easily lifted off the rails by one man to get out of

the way of a locomotive, for instance, and as

easily replaced after the train has passgd. By
fixing gutta-percha rings around the wheels the

velocipede can be prepared to run on country
roads. The durability of these machines, as

constructed by the French, is said to be marvel-
ous. Such an engine, if practicable, might solve

the problem of private conveyances running on
railroads as on highways, especially if provided
with storage batteries.

The purposes to which accumulators can be
put are without end, and the more familiar they
become to the public the more uses are found
for them. For instance, Mrs, Thomas Dent, of

1823 Perry avenue, Chicago, gave a brilliant re-

ception last week and as a feature of the occa-
sion had a magnificent center-piece of flowers on
the banquet table and the awning leading from
the entrance to the mansion to the street curb
illuminated by electric lights, the current for

which was supplied by accumulators. The cen-

ter-piece was particularly brilliant and beautiful

and received its due share of attention and ad-

miration. In all there were twenty-four 16 candle
power lights, some three volts and others' six

volts. Johnson, Holland & Co., of Chicago,
made the installation and were so successful that

several other temporary installations of like na-

ture have been ordered,

S, L. Barrett, an electrician, was sentenced to

jail in Houston, Tex,, for a period of twenty days
for using a pistol in the County court house.
While in jail he invented an instrument that he
calls a micro-detecter. While in working position

it will warn a jailer if prisoners are attempting to

escape by sawing, filing, or using any other adroit

means. It was tested by a number of citizens,

they posting themselves in a front room in the

back part of the prison, with doors closed, A
clock was put in motion Every click could be
distinctly heard in the room, A saw was used
gently on the bars, and produced a loud sawing
noise. The instrument is worked by electricity

on a single wire, the various noises of the cells

coming over it distinctly.

Personal Paragraphs.

Mrs, Ayrlon, wife of the eminent electrician,

Professor Ayrton, is about to institute a course
of lectures to ladies in London on electricity,

Mrs. Ayrton is a graduate of Girton college,

Cambridge, a past student of the City and Guilds
of London Technical college, Finsbury, is now a
student in the department of electrical engineer-
ing at the Central institution. South Kensington,
and is therefore particularly well fitted to under-
take the mission,

Fred DeLand will represent the Electrical

Supply company as traveling salesman in north-
western, western and southern territory. He is

popular in Chicago, and doubtless will be as

popular with the trade as he is at home.
T, C, Harnish, manager of the Sven Tideman

Electric company of Grand Rapids, Mich., was a
visitor at the Chicago Electric club rooms last

week,

J, George Kaelber, of Denver, Colo,, was a
visitor at the Chicago Electric club rooms Mon-
day.

Telephone Stock Quotations.

Col. S, G, Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

Chicago , _ 360 370
Central Union 44 ^%
Michigan - - 75 76
Great Southern 30 32
Colorado _ _ ig 21

Rocky .Mountain UlII 40 45
Cumberland .... C2 65
Wisconsin loS 109
Bell of Mo _.. _ 160 165
Iowa Union __... 25 26
Missouri and Kansas 68 69

Business Mention.

Westinghouse, Church, Kerr & Co. have open-
ed an office at 156 and 158 Lake street, Chicago,
where they will conduct a general steam engineer-

ing business, in connection with the sale of the

Westinghouse engine and the Roney mechanical
stoker and smoke preventing furnace.

Electrical Patents.

Issued January 24, 1888.

376,730. Therapeutic Electric Belt. Samuel B. Bushfield,

Denver. Colo.

376,818. Electrical Conductor. Thomas Egleston, New
York, N. Y.

.

We give the claim: " A wire or conductor having
applied directly to its surface an insulating covering of
fibrous material impregnated with a liquid fire-proof-

ing material composed of metallic oxide or o.xides and
a binding material, the impregnated fibrous material
forming of itself the insulating covering for the wire,

and also having applied to it an external water-proof
covering of lead or fusible metal as a protection to the
insulating material, substantially as herein described."

376,363. Electric Call. William H. Cutting, St. Louis,

Mo.
376,880, Circuit-Closer and Regulator for Electro-Mag.

netic Thermoscopes, Henry J. Haight, New York,
N, Y,

There are three claims of which we ,give the second:
"In combination with the increasing temperature and
decreasing temperature keys or knobs; a shield plate

adapted to cover and shield the keys or knobs and at

the same time to close the entire circuit and to open
the said return circuit when the said keys or knobs are
uncovered by said plate,"

376,893, Underground Conduit for Electric Wires, Er-
nest C. Lindemann, Baltimore. Md.

376,920. Watchman's Electric Controlling Apparatus.
Ottokar Skrivan and Francis Dvorak, Vinohrady,
Prague, Bohemia, Austria Hungary.

376,973- Mechanism for Electrical Connections. Peter W.
Wood and John R. Wood, Montreal, Quebec, Canada.

This invention has reference to the construction of

a mechanism placed in each station or location in a

circuit and arranged so that the end or "ground" may
be made through any such mechanism, so as to form a
direct wire or line connection between the station

operating and the station desired to be connected with
any of the stations or locations connected in one cir-

cuit,

376,976. Electrical Switch. Sigmund Bergmann, New
York, N.Y., and John Thos. Dempster, Summit, N.f,
The invention consists in a peculiar mechanism em-

ployed for producing the snap action of the switch, in

the combination therewith of the elements of the

switch, and in certain details of construction of the

switch and its parts.

Eugene F. Phillips,
President.

W. H. Sawtek,
Sec'y and Electrician,

lierlci Eleclrlcal fforls.

PROVIDENCE, R. \.

Manufacturers_of Patent Finished

Insulated Electric Wires,
Telephone and Incandescent Cords,

Electric light Wire

Magnet Wire, Patent Rubber-Covered
Wire, Lead-Encased Wire, Flex-

ible Cordage, OiHce and
Annunciator Wire.

Underground and Aerial Cables.

NEW YORK OFFICE: 18 Cortlandt St.

P. C. ACKERMAN. Agent.
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FRANKLIN S. CARTER. CHAS. M. WiLKINS.

Partrick & Carter,

Electrical Supplies

E. WARD WILKINS.
ESTABLISHED

1867.

for the TBLBQRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
60LK I'llOPRIETOItS OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Batteries, Electric Bells, Fusb Buttons, Wire, etc, Elcr.trlc Bell Hangers' Supplies, Electro-Platers' Supplies. Electro-Medical Machines, Experimental Apparatus, Electrical Novelties, etc., etc. Send for Catalogue-i

and eet prices before purchasing.

MflBfCf
^ijjijaig
1 1 - 23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5ih St., Phila.

SHAFTING,
PULLEYS,

PEDESTALS, Etc.

FRICTION CLUTCHES
ESPECIALLY SOTTED FOK ELECTRIC

LIGHTING.

Send for Price List.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send fob Catalogue.

C. P. Annett, President. S. F. Fenton, Vlce-Pres. and Treaa. Chas. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

-DEALERS IN-

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lighting, Fire and

Burglar Alarms, Electro-Medical Apoaratus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

CHAS. A. CHEEVER, Pres. WILLAKD L. CANDEE, Treas.

The Okonite Company,

>i3W^

TRADt MARK..

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"We particularly desire that a trial should he given our wire by all parties contemplating Underground.

Aerial or Submarine service as we are convinced that It is the safest wire for the purposes known, and we
can. without hesilatlon. refer to parties who are now using It. We are also munufacturers of the celebrated

OKONITE TAPE, the Jest Insulated Compound for making Joints In the market. Estimates and

quotations furnished upon application.

Chicago Branch. 38 & 40 LA SALUE STREET, Chicago, Hi.

iWinnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.

Nebraslia Branch, MIDLAND ELECTRIC CO., Omaha. Neb.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Secufities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET CHICAGO, ILL.

THE "CLARIS" ^gyiRE^
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspector of the Boston Fire Underwriters' Union, under date of March
29, 1886, he says: "A Thoroughly Reliable and Desirable Wire in Every Respect."

The rubber used in insulating our wires and cables Is specially chemically prepared, and is guaranteed
to be waterproofs and will not deteriorate, oxidize or crack, and will remain flexible In extreme cold weather
and not affected by heat. The Insulation is protect{!d from mechanical Injury by one or more braids and 'he
whole slicked with Clark's Patent Compound, which is water, oil, acid and, to a very great extent, fire proof.

Our instilatioji wilt prove durable lohen all others fail. We are prepared to furnish Single "Wires of all

gauges and diameter of insulation for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 aud 63 Hampsbire Street, Boston, Mass.

EENIiT A. CLARK, General Manager. HERBEGT H. EUSTIS, Electrician
'

The Electric Packing Co.,
CLEVELAND, OHIO, U. S. A.

JIANTJFACTUREKS OF TH B

Patent High. Speed Packing,
MADE ESPECIALLY FOR FLECTRIC LIGHT ENGINES.

Delivered free on 60 Days Trial. Satisfaclion Guaranteed or no Pay.

THE BILLINGS & SPENGER CO.,

MANUFACTURERS OF

Drop Forpis id Cojiper, Iron or Steel.

Pure Copper Commutator Bars for Electric Motors or Generators.
Steel Commutator Rings and Nuts, Steel Wrenches and Eye Bolts-

('i.i-n'spo[idriii-o sollciU'dand est jinates furnished on receipt of models.

DROPFORGlHQS l-nOM PURIICOPPm.

THIL BILLINGS S.3PENCER.C0 IIARTI-ORD.GONU.

The Eddy Electric Manufacturing Co.

:^utomatie ^leetrie /T\ol:or5:MANUFACTURERS OF (MATHER Patents.)

In all sizes from yi H. P. upwards. The efficiency of these Motors is over 92 per cent. They require no rheostat, are perfect
'
in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.
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J. B. YOUNG,
PRESIDENT AND TBEAS,

B. K. JAMISON,
VICE-PRESIDENT.

Imlmw ^mwh@m & Mfe« C®
OFFICE,

N O. 6 9

3)

WELL SELECTED

AND GOOD
Schmidt & Friday .

Building. r?

PITTSBURGH,
-"

PENN.

MADE FROM NATUirA'C~'eKiS: PROCESS PATENTED.
Western Office, Room 45, 187 La Sall§ Street, Chicago.rZ

SPECIAL DISCOUNTS ON LARGE ORDERS.

"The Campbell Line Wire"
FOR ELECTRIC LIGHTING.

A Substitute for Underwriter Wire. A Durable, Well-Insulated
and a Fire and Water-proof Wire.

MiiDufuctiirctl and Sold ODly by the

CAMPBELL ELECTRICAL SUPPLY CO.,
New York Agents, Knapp & Hague. 52 Fulton St. 95 KWk Street, Boston, MasS.

Telegraph, Telephone and Electric [ight Supplies.

ANNUmCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.-

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

WALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC.,'^ ETC.

I^ailu/ay J(^l<^(5rapt? 5^PP'y Qompapy,

Ho. 211 and 213 Randolph Street, CHICAGO.

COKKKSPOtTOENOK SOLIOITBD.

The National Electric Light Association.

'I'lic aiiniiul meeting of tlic N.itioiiiil Electric Liglit Association will lie held at llie

Monongnhelu House, PittsbiirKli, Pii., Feb. 21, 23, 23. at 11 o'clock.

Address all communications in nOalion to this convention to

S. A. l>U>'CA>f, Chairiiiiiu ICxeciilive Committee,
Care of Ai.T.rcr.iii'NY County Liciht Comi-any, PITTSliUKGH, PA.

Gutta Percha Insulation.

Acid A easels Pipes VaLs Fti. Murks- Coni:>c>im.l "Wire, for Gattery Coppers.

Our Balata Insulated Flexible Cords
ARE SUPERIOR TO ALL OTHERS.

SEND FOR SAMPLES.

SCHENECTADY, IST. Y.,
MAXUFACTUKERS OF

Insulated Wires, Flexible Cords jin£Cables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B. LYMAN
Electrical Supplies,

Cleveland,

Ohio.

Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

MICROPHONE CELL.
THE ONLY TELEPHONE BATTERY.

Guaranteed of Longer Life and Greater
Strength than any other Battery.

Our Cups are Indestructible and Inexhaustible.
This Battery is beyond doubt the Simplest, Cleanest
and Best Adapted for open Circuit Work. Our Sales
now Lead them all, a fact which speaks for itself.

PRICE, COMPLETE WITH COVER TIGHT TOP, $1.00.

DISCOUNT, TO THE TRADE.

The p. Loni^ Mk^ Ffnfg. Company,
Mnfrs. of ELECTRICAL MERCHANOISE,

807 Locust St., St. Louis, Mo.
Standard Electrical Works, Aits.,

CINCINNATI,
OHIO.

Bug i Dust Proof

BELLS.

Hazazer & Slanley,

^U^CTRICAU
I^Aanulacturers,

32 &, 34 Frankfort St.,

NEW YORK.
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HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BARE ANO IITSXJI-iLXEID IXTIRE.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silic and Worsted

Cords for Incandescent Lighting, Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT "K K
"
"lTnE^^IRE

FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

factories: waterbury, co n n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL
185 DEARBORN ST., CHICAGO, ILL.

AGENTS FOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

United States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PKOPELETOBS OF THE

Cliase Police and Fire AlaiiTelEiraBli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

J. J. DICKEr, President. ISRAEL LOVETT, FLEMOS DRAKE, Vice PreaWent
H. J. WELLS, Sec'yand Gen'lMan. Sup't and Electrician. L. H. KORTT, Treasurer.

MIDl/AF/D ILICTEIC C®«,
OMAHA, NEBRASKA.

DEALERS IN

ELiM^€Tmi€AL BUPPMli
Wqm tke Telegiraphj Telep^on© ana Electric M^M»

Hotel an<3 House Annunciators, Burglar Alarms, Fire Alarms, Electilc Gas LIglitIng, Speaking Tubes,
Elevator Annunciators, Batteries. Push Buttons, Electric Pens, Telegraph Learner's Instruments, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, Ptaliway Velocipedes, Cars, Etc.

Wkstekn- Agents THE OKONITE CO., and the Keturn Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. We own ihe Franchises of the Western States and Territories for the

IMPROVED McCULLOH

and are prepared to give franchises and construct plants on reasonable terms.

II^~EstImates furnished and contracts made for any and all kinds of Electrical "Work In any part of the
West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

P. L. Rose. G. Rem

Rose (& Relzi,

Electric Morks,

322 N. Second St., St. Louis, Mo.

SEBASTIAN MAT cSj CO.'S

IMPROVED $60
?crew-Cuttlng Lathe
Designed especially for electri-

cians and others requiring a lathe
for accurate work. Catalogue of
Lathes, Drill Presses, Tools, etc.

mailed on application.

Ijo.x.'b.Gm C3X1. 'X'x-la.I.

184 W. Second St.. Cincinnati. 0.

The Globe Electric Company,
Manufacturers^ Importers and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES-

4-6 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits.

These sets require no technical knowledge to connect; they are
all contained In black, highly finished hard rubber cases, mounted In
nickel plate and ready for use. The bell domes are all SJ Inches, the
colls are wound with silk covered wire and the contacts are of
platinized silver.

Three Way Annunciator and Bell Set $16 00
Invalid's Portable Call Bell Set 7 00
Burglar Alarm Set 7 50
Fire Alarm Outfit ...^t 00 to 8 00
Portable Electric Testing Set , 10 00
Family Electro Medical Set 12 00
Telegraph Set for Short Lines and Learners .-,. .-, 6 30
High and Low Temperature Alarm 12 00
Single Stroke or Trembling Bell Set . ... 6 00
Switchboards, Switches, Annunciators, Bells, Wires, Push But-

tona. Alarm Contacts, etc.

WATERHOUSE SYSTEM

ARC AND INCANDESCENT
ELECTRIC LIGHTING.

The only perfect Automatic Instantaneous

Current Regulation.

A 2,000 c. p. Arc LigM produced with less than two-thirds of a Horse Power, or
twelve 16 c. p. incandescent lamps to one Horse Power.

We are producing 210 2,000 c. p. Arc Lights, Commercial lighting, on 3,400 lbs.

of coal per night, from dusk to 1 o'clock, or 3 lbs. of coal per light per hour.

We guarantee that the above lights will successfully compete with any Arc Lights
in the world, for Siae, H hiteness and steadiness.

Advantages, 25 per cent, less in steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND MFG. CO,
HARTFORD, CONN.

—AND

—

154 LA SALLE STREET, CHICAGO, ILL.

Shaw ^ Cearg,

\
Electrical Ippliances,

53-55 N. SEVENTH ST.

PHrUADELPHIA. PA.

3END FOR CATALOGUE.

rhe Card Electric Motors.
THE CARD ELECTRIC MOTORS,T running sewing machines, dental lathes, etc , by
rcorby incandescent light currents, also for photo-
raphlc retouching and other light power uses by
"'°17 ^^""V. These motors have the Card Re-
loyaoie Commutalor, in which all the sections can
e taken out and replaced without disturbing a wire,
tn excellent apparatus for schools and colleges. II-
"strated catalogue sent free on demand.

MO. F. CARD MAM, GO,
>Jenl,on Western Electrician. Cincinnati, OiliO.

'f&.m

GONDA (POEMEKLY PRISM) CELL, COMPLETB.

Wiitil^il^f
The Standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Leclanche Batteries

Are those which bear this

ISABEL and the Trade-Mark, GONDA.

DO NOT EE IMPOSED UPON BY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to ua for Price-List.

THE LECLANCHE BATTERY CO..

149 West Eighteenth Street, New York.

GENUINE DISQUE CELL, COMPLETE,

The Porous Cell also bears Label.
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Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc.. Etc

ELECTRICAL AND MECHANICAL ENGINEER, R^^N'S^plgtuRER
Office and W orks: 76 MARKET ST., CHICAGO.

THE BKCIt AUTOMATIC EINGIIVE.
For ElfCtrIc I,lKllt Service and nil otluT piirpowuH rcfinlrhiK I'owor; Eo<>iii>nilcill In Slcnin Cunfiumptlon

Docs not Rncc; Siict-il ConHtnnt iiiulcr VeryliiK LoiuIh ami rrcssiuu uf steam; Shni)lu lu Cunhlructloi
nequlrcH uo more simce llian iloiible disc engines. —

C'HTitrncis taken for complete atoam pinnls. Including l>oller« and all comicdlonB, masonry and
[Ion. All work Boainnleed. Send for Catalogue and full particulars. Address

THE TAYLOR Bt/VNUFACTUIUNG CO., Cliambcrsburg, Pa., U. S. A.

Chicago Electric Club.

Tliere will be a meeting of the Cliica^ro
Klcctric Club Monday eveniii!;, Feb.
Clli, at 8 o'cloelf, at llie rooms of tlie C'lulj

122-12.1 Clitrk Street.

The Rice Automatic Engine.

THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y.

OILES AITXI-lMiLGrNEXIC SHIELD P^OR -MTiLXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shielti & "Watch Case Co.
Gentlemen : — Your Anti-Magnetic ijfi

Shield for -n-atchcs cannot be over-esti- jsPi,!
mated. It is now very near eight mouths ^^i
that I have ^^orn my watch, and today i^^=£r
it is (without correcting time) aljout one
minute slow. Considering the fact that
I am every day near dynamo electric
machines in our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-
tricity, not only electricians, but every-
one who needs the coiTcct lime, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-
ure, can be derived from a good time-
keeper. At present, I look upon a watch
without a shield as a thing incomplete, -

'

and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sore protection from all Electrical and Magnetic disturbances.
Send for descriptive circular.

" * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a

dynamo machine.
The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.
WM. A. ANTHONY,

Prof. Phs. Dcpt., Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-

tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading

magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

GILES BROS. & CO., 103 State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upou the Market.

Manufactured for both

/^re apd i9ea9d<^8(;e9t (?ir(;tjit8,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICITED.
Address

:

IflE MIIEE ElECfflC MiFiCIili 3 ilOU CO.

Jf)e U/oodbury

AUTOMATIC

Cut-Off High Speed

g:i]gii]6:.

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constltatlon and Alonument Sts. Factory B, Buren and Monument Sta*

ALSO EtniDEnS OF

-MAXUTACTUKED BY-

^OODBUr^Y eNGIKB

Company.

piaip 5lide Ualue
AND

DonMe Un Meflim Speei

AUTOMATIC

Qut-Off ^T)(^ms
AND

TUBULAR BOILERS.

AddresB the Manufactarera at

652 Mill Street, ROCHESTER, N. Y.
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U

C.£G."Electric Motor

-2 H. P. Motor for Incandescent Circuit.

Efficient Electric Motors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REGULATION.

Interchangeable Parts. Designed for Papular Commercial Use,

C. & C. IMCimrC MOT^OE €0.,
90 South 5th Avenus, Hew York City.

y
—o:f—

CJI-.ES'VEJIj-A.nNriD, OHIO.
MANUFACTURERS OF

-AN D-

Ineandeseenee

Lighting

Apparatus.

CARBONS FOR ARC LAMPS. Etc., Etc.

Chicago agent. Omaha agent,
ALEXANDER KEMPT, E. G. TUPPER,

130 Washington SL MSogFarnham St

Forest City Electric '^^or^k^s,
Manrfacturers oi CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

G/iNa SWITCHES, FROIVI 5 TO 40 AMPERES.

Quick Make and Break Uncon-
trolled by the Handle,

Correapondence

Solicited with

Electric Light

Compahlee.

W. B. CLEVELAND, Proprietor, 26 S. WATER STREET, CLEVELAND.iO.

imi liltlit
is tanned on the surface

only; the

llflllOlliMWilBl.
Send for Our Valuable Book for Engineers and Belt U!,ers. Free. " Xa -i-

' Agents in all Cities. Send for Trial Belt. -^fe
Our Belts are the strongest, most even and perfect Electric Belts made.

fSrC. XjiOUIS, 3VEO.

Ijeisler Qlectric [ight (Jo.

809-817 S. 7th Street, ST. LOUIS, MO.

MASUPACTtmEKS OF

The Heisler Patent Incandescent
Electric Light System.

The only and original Alternating Current Long
Distance Single Wire Incandescent.

We Lave built 24 Cen-
tral Station Incandescent
Plants within one year,
all of which are on a pay-
ing basis.

This System combines
successfully the illumina-
tion of the streets with a
general supply of light for

stores and houses.

Any desired distance can
be reached at small cost

;

No. 8 American Gauge
Copper Wire being used
for the outside line, No. 11
for indoors, for any num-
ber of lights of any size

from 20 to 200 c. p. lo-

cated anywhere on the line.

A perfect automatic regu-
lation adjusts for every

variation of the load from the full capacity to one single light. We do not need
transformers, distributors, safety catches, resistance boxes or any other electrical

contrivance for disti'ibution or safety.

Special attention is called to the superior advantage of this system for economical
management. To its flexibility, no mathematical calculation being required for wiring
or alterations of circuies. To its production of nearly double the candle power to the

H. P., as compared with any other system.

We can furnish substantial proof that our system is a successful competitor against

all present methods of illumination.
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THE ELECTRICAL SUPPLY GO.
171 Randolph St., Chicago. 17 Dey St., New York.

Branch Office, 125 W. 6th St., Kansas City. Factories: Ansonia, Conn.

Tlie Diamond Carbon Batterv,
-FOR-

Open Gircuii^ tLfort( S/cels all Ol^hens

-IN-

Simplicity, Neatness and Efficiency.

" p. & B." Weather Proof Line Wire,
FOR-

ElectricLight

The Insulation Resistance is Good,":')' affected by Moisture, Heat, Cold, Acids or Alkalies.

THE ELECTHICAL PROTECTIVE SUPPLY CO.,

Factories: ANSONIA, CONN.
Manufacturers and Importers of and Dealers in

Telegraph, District Telegraph, Telephone, Fire Alarm, Burglar Alarm, General Electrical
Supplies, and Railway and Steamship Supplies.

Sole Agents United States for APPLEGATE'S ELECTRIC FLOOR MATTING.

THE ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER, Manager. 171 Randolph Street, CHICAGO.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.
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The Van Depoele Electric Manufacturing Go.
OF CHICAGO, ILL., d. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE

Electric RAiLwIiy
Apparatus,

i
('

'

'

Electric Arc Light Dynamos and

Lamps,

CONSTANT SPEED STATIONARY

ELECTRIC MOTORS, ETC.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.

Thousands in use. Guaranteed

equal to any in every respect.

Van Depoele Electric Lights

VAN DEPOELE

jQlectric j{ailuiays

AEK IN OPBEATIOH AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont,,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Estimates and Catalogues sent on
Application.

Are in use everywhere and are daily growing in Popularity. Write for lUustratea

Electric Light Catalogue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15,17, 19&21 NORTH CLINTON STREET,

HEW YORK OFFICE: Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL., U.S.A.

i^LECTRIC t- JylGHTING.
(WOOD'S PATENTS), Owned and Manutactured by the

\Amertcan Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power In operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie JLTilERICiLTT IDYTsTiLiytO HJLS IsTO EQUAL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits ot

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

.liiEMCAM Electbic Hamufactubihg €©,

18 Cortlandt Street; NEW YORK.
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M. O. OLDS, President.
P. A. RANDALL. V. Prest.

- officers: »

M. W. SIMONS, Secretary.
R. T. McDonald, Treas. & Cen'l Manager.

*— directors: «

h. c. olds. john h. bass. p. a. randall,
m. w. simons. r. t. mcdonald.

Fort |||ayne"]enfley" Electric [ight Co.
SOLE OWNERS AND MANUFACTURERS OF THE
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5H es
-AND THE-

JEI]I|EB ARG LIGHT

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS
and DURABILITY. The same has been said and admitted to be true of the

Jenney Lamp. Recommended for the award of the

ONLY GOLD MEDAL
At the Great Southern Exposition at Louisville, 1883, for Best Arc System.
Awarded First Medals for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and
STRENGTH OF LIGHT.

-ALSO-

COMPLETE INCANDESCENT SYSTEM.
DYNAMO: PERFECTLY AUTOMATIC, SHUNT WOUND, REQUIRING. NO RESISTANCE for variable load.
LAMP: NEW FILAMENT, NEW PRINCIPLE of Construction, REMARKABLE 'LENGTH OF LIFE with FULL.

CANDLE POWER, will not deposit carbon on inner surface of bulb.

The filament is as pliable as a piece of thread and is not made brittle by the action of the current.
Complete System of Fixtures and Attachments, also full line of Electroliers, Combination Fixtures and Shades.
W^e are in the market for Large Incandescent Contracts.

#•• CXRIC ]MOXORS
We have the Only Perfect Working HeadUght for Steamboats, with F-ocusing Reflecttfr, ;FuU information furnished c»n'

application.
"

-
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President.

C. H. JACKSON,
Vlce-Prea. & Gen'l Mg'r.

JOHN H. DALZELL,
Treaa.

J, W. MARSH,
Secretary.

STAMED UEDERGROUND CABLE CO.
Seneral Offices, Ho. 708 PINS. AVE., PITTSBnUOH, PA.

Enacli Offices\
ITew Tort, Telephone Building, Cortlandt Street,

0-. L. Wile7 M:iDager.

Chicago, 133 Eaet Uadison Street, F. E. Degen-

hatdt. Manager.

SIANDFAOTDEKKS OF

TllB fAEING ANTI-INDaCTION AND BUNCHED CABLES
AND ACHESON COMPOUND CABLE.

ror Telegraph, TelepbODe, Electric Light and Power; UndergrouDil, Submarine
and Aeilal.

LIGHT LEADED CABLES FOR HOUSE USE.
insulated Line Wire, Underwriters', Magnet, Annunciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables.

(O?Mn KERITE INSULATION.
J The acknowledged Standard for durable and high

nsulation. Its merits proved by a record of over
jarter of a century. Adapted to all electrical purposes.

Electric Ligiit and Power. Aerial Use,

Telegraph and Telephone, All Sizes Subterranean Use,

Railway and all other ^ ^ £„cased WwBS. ^"""^^H^^
Branches of Signaling.

i>»—oi«rf i

CWB.HOTCHKISS,Gen'IMgr.,

Concealed Wiring in all Locations.

16 Dey St., NEW YORK.

AMERICAN

[eather [ink Belt Co.

CHAS.A.SCHIEREN&CO.
Manufacturers and Tanners of

OAK TANNED LEATHER BELTING
AND

LACE LEATHER.

47 Ferry Street

Branches

NEW YORK.
PHILADELPHIA, 416 Arch Street.

BOSTON, 86 Federal Street.
Amrpican Pat. Joi

CilLLEHDER
INSULATING and

WATERPROOFING

4S Broadway, Wew iTacfe.

dOfflpAH/,

IS4 ^aSalle St., 0&ieagQ>
JIAinJFAOTtTRERS OF

[INSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, in Plaster,

Damp Places, Etc., Etc.©
Trinidad "Wires for Line "Work In place of Underwriters.

^ErX^IECTJEtlC; XjIGtHO? •WXIEl.IBS of alX sizes a. s:E»JE!C:i-a.a-.Ty.

NEW YORK SAFETY STEAM POWER CO.,
Builders of High Grade Self-Conlalned

Aitaatlc Cfll-Off EBpes,
BPEOIALLT ADAPTED FOE RUNNIKG

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

"Wbbterk Ofpioe and 'Wabkbooms:

64 & 66 S. Canal St., Chicago, III.

WM. A. HAMMETT, Manager.

ANSONIA BRASS & COPPER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire-Proof anil

Weather-Proof Electric Light Line Wire.
c w JS B A .

CUT SHOWING STYLE OF INS[n.ATION,

^.—Copper Wire. B. B.—Two Braids, saturated with Fire-Proof Insulation, C.—Braided Cotton

tiaturaled with a 5/ocfc, Weather-Proof Composition. „ ^,
Approved by New York Board of Fire Underwriters, Samples furnished upon application. Pure Elec-

tric Copper Wire, bare and covered, of every description.

w.DconnMt! j 19 and 21 Cliff St., New York. FACTORIES:
WAREROOMS:

j 34 Washington St., Chicago, Ills. ANSONIA, CONN.

Oabtel TV. Marmow, President.
Addison H. Nordykk, Vice-President.

Chabi,e8 D- jHNiTET, Electrtdfta BKAnrABD RoBiaoN, Secretary.

Ahos K. Hollowell, Treaeorer.

Jenney Electric Company.
INDIANAPOLIS, INXJXANA.)

Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners ac.i Manufactnrera of his

Improved Oynamo, [amp i^

Electric (Dotor.

In all desirable features of Arc and Incandescent Lighting

the Jenney System leads. Simple, durable, economical,

steady^ brilliant and penetrating. In these esbentlals It chal-

lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting

Plants for Cities. Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, or for both comeined.

The.Ienney -Incandescent Dynamos are self-regulattng,

. I permit the turning on and off of one or all of the Lamps
.: ^TL11.

' This Company gives special allention to fiiriU-iliL^ A'.i.:s,

1 S/tops, Factories^ etc., with Individual Plani^i.

' m- m m mmia hhistbitiiie m iesebhiiie m mm. .m
OFFIUE iND tVOEKS:

Cor. Kentucky Ave. and Morris St.,

INDIANAPOLIS. IND.
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T'he Thomson-Housten Electpic Go.
EASTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON.
WESTERN OFFICE:

PULLMAN BUILDING, CHICAGO, ILL.

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

SERIES LAMPS
FOR

UrC'Circuits.

These Lamps have repeatedly
shown their superiority under
test.

Firat Medal : Best Arc-Light, Louisville, 1SS3,

First Prize : Best System of Arc-Lighting,

Cincinnati Industrial Exposition, 1883.

-OF-

Electric )|rC'[ighting

IN XHE "WZORLID-

This Company was given tiie only Gold IVIecial awarded at tiie International Inventions Exhibition,
at London, August 1 I, 1885, FOR ARC-LIGHTING. »

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION'

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING,

These dynamos are automatic in their regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the customer.

ISELF GOVERNING ELECTRIC MOTORS
of all sizes for the transmission of Power. Plans and estimates for all kinds of Arc

and Incandescent Lighting; and Power Plants.
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EDISON'S NEW LAMP
•IIS"

People s Theatre, Minneapolis.
12 16-CANDLE POWER LAMPS GUARANTEED PER COMMERCIAL HORSE\POWER.

{.
^ ^

,

'

Minneapolis, Nov. 17, 1887.

Edison United Manufacturing Co.,

65 Fifth Avenue, N. Y.
i GENTLEMEN:

The Electric Light put in my Theatre by your company is far beyond my expectations. Its system of light-

ing is perfect and is all that your representative claims for it.

I

Your light was chosen after a thorough inquiry into the merits of the different systems and I am more than satisfied

j with my choice. I have, beyond a doubt, one of the finest lighted houses in this country. The apparatus for controlling

; the light is the most complete I have ever seen. I am getting all of twelve i6-candle power lamps per horse power, if not

j
more, and the life of the lamps averages away beyond a thousand hours,

! I take great pleasure in recommending your system and you may refer to me at any time.

Yours Truly,

LAMBERT HAYS,
Proprietor People's Theatre.

Plant MalM liy imm & IZARD. GENERAL MM EDISON UNITED MF&. CO., 185 DEARBORN ST., CHICAGO.

U. S. OLD LAMP
WHAT THE MANAGER, WHO DON'T GUESS AT IT, SAYS FOR IT.

He says, after having Careful indications of Engines and Practical Electrical IHeasurements made, that

348 Edison 16 Candle Lamps require 54 Indicated Horse Power.

610 U. S. 16 Candle Lamps require 53 Indicated Horse Power.
jffe also says that, after having purchased and used a U. S. plant for Opera House, they purchased for the

8yndicate]Block an Edison plant because it was offered at a much less price (nearly one-half) than that of the U. 8,,

and because of the AstonishiitglGuarantee made by the Edison Co. After testing and ascertaining thefacts,

THE EDISON PLANT WAS REJECTED AND PUT OUT
anfid U. S. PLANET PUT I]!f ITS PLACE, the satisfactory working of which tnay be understood from a perusal of

I
J, F. ConTelin's autograph letter heretofore published in several issues of this Journal. 3Ir. Conklin desires to say

1 that any statements of Edison representatives to the effect that the reason of such rejection of Edison plant was
because some one or more of the Syndicate Co. were stockholdors in the U. S. Co, is without any foundation in fact,

as not one of them, lias, and never had a dollar's interest in the U. S. Co. beyond the ptirchase of a Fourteen Hundred
j

Light Incandescent Plantfor their Syndicate Block and Opera House.

\

V. S. 610 LAMPS REQUIRING 53 H. P.= ll^Aper H. P.

EDISON 348 LAMPS REQUIRING S4 H. P.^6j\\ per.H. P.

COMMENTS ARE UNNECESSARY.

THE UNITED STATES ELECTRIC LIGHTING CO.
C. C.'WARREN, M.i.A<sE«. 216 LA SALLE STREET, CHICAGO.
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OIV CO.

Cleveland., Oliio.
MANUFACTURERS OF

Electric ±gln.t CeirlDoxi
BATTER? MATERIA!..

The Standard Carbon Co.,
SUCCESSORS TO THE

Boialton, Cle-srelaxicis and. Crystal Carbon Connpanies.
c Xj e: -^T" DE3 x^ ^a. rsr i> , oxzxo.

I^JLYA INSXJLiLXORS.
-ABSOLUTELY-

MADE FROM MOOfL l>i ANY SHAPE
Have stood severest tests, can furnish highest testimonials from largest manufacturers of

Electrical machinery in the world. Samples and estimates sent on application. Cheaper
than any reliable insulation.

D. M, STEWARD M'P'O CO., Chattanooga, Teiin.

January 1st, 16SS, we removed our entire plant from Cincinnati to Chiittanooga. wtiere we have grearly
jncreased facilities In all departments.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armlngrton & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rocking: and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH. 521 DELAWARE ST., KANSAS CITY

Sawyer -Man Electric Co.'
LICENSEES QF THE

CONSOLIDATED ELECTRIC LIGET COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTUiL LIFE BLDK.

32 NASSAU ST.,

NEW YORK

Plans and Eetlmates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No. 308 WILNOT gT

BOSTON OFFICE:

1^0. 33 FEDERiL %1

Estimates Furnished for tbe
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC Id Its regulation, and will maintain a TTNIFOBM
LIGHT, with ALL or ANY PORTION of the llglitB In Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE PO'W^R during Its Guaranteed Life.

EIDISOK'S OPIWIOK.
Geneva Non-Magnetic Watch Company :

Gentlemen

:

—During the past six months 1 have submitted the watches containing

Paillard,'8 Patent Non-Magnetic Compensation Balance and Hair Sx>ring to test in different

fields of magnetism. I find them exempt froin magnetic influence, however strong, and prac-

tically no retardation of the balance, nor change in rate occurs, even when in actual contact

with Dynamos or powerful Electro-Magnets.

I have been carrying one of your ivatches, and going around Dynam,os and other Electrical

Appliances, where I have never been able to carry a watch without ruining it, and it has

proved an excellent time-keeper. I consider Paillard's Balance a most wonderful and val-

uable invention, not only for workers around Dynamos, but wherever accuracy of time is

required. Very truly,

Orange, N. J., Dec. 7th, 1887. T, A. EDISON.

For Full Information about the Watches referred to in the above Testimonial, address :

( Xj xivexo^e: i>. )

ITT & IT© BrosLd^osray, KTe^Bsr Yorls:-
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DIVIDED POWER
SHIFTING

Costs fo Purchase
Costs to Maintain
Costs to Lubricate
Costs to Drive

VERSUS THE

Westinghouse

ENGINE.

Independent Engines convert their wliole power
into merchantable product.

Take the Engine to the Work, not the Work to the Engine.

THE WESTIN&HOUSE MACHINE CO,

Pittsburgh, Pa.

CONTKOLLED BY

Westingliouse, Church, Kerr & Co.
1 7 Cortlandt Street New YorK.

97 Fifth Avenue Pittsburgh.
1 56 and 1 58 Lake Street Chicago.

Fairbanks & Co.
302 and 304 Washington Ave St. Louis.
1312 Union Avenue Kansas City.
I 330 Seventeenth Street Denver, Col.

Utah and Wontana Machinery Co.
259 South Main Street Salt Latce.
East Granite Street -Butte, Mont.

Parke & Lacy.
2 1 and 23 Fremont St San Francisco,
33 and 35 N. Front St—-Portland, Or.

Tlie D. A. Tompkins Co.
36 S. College St.-Charlotte, N. C.

46 S. Pryor St -Atlanta,
Georgia.

ELECTRIC LIGHT CARBONS.

Faraday Carbon Company
».A..
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WESTERN ELECTRIC

Chicago.

New York.

London.

Antwerp.

CHICAGO FACTORY.

Electric Lighting Apparatus
OUR SISTEM OF ELECTRIC LIGHTIXG IS C03IFLETE ly EVERY DETAIL, ASD IS VSEXCELLED IN THE EFFI-

CIENCY AND irORKMANSIIlP OF THE APPARATUS, IX THE BRILLIANCY, STEADINESS AND COLOR OF THE
LIGHT PRODUCED, AND IN AUT03IATIC REGULATION. WE FURNISH DYSA3IOS 1 O GIVE ANY REQUIRED

CURRENT. THE HIGH GRADE OF WORK31ANSHIP AND THE EFFICIENCJ: OF OUR DYNAMOS

I-SSTERN

RENDER THEM SPECIALLY ADVANTAGEOUS FOR CHARGING STORAGE BATTERIES, FUR-
NISHING CURRENT FOR ELECTRIC^3IOTORS, ETC. WE FURNISH ARC LAMPS ADAPTED

TO ANY ARC CURRENT. THE SUPERIOR CONSTRUCTION AND SIMPLICITY OF
OUR LA3IP RENDER ITS USE ADVANTAGEOUS WITH ANY SYSTEM.

WE HAVE STILL A LARGE QUANTITY OF

KERITE WIRE,
Size No. 13, B. and S. Gauge, 6-32 inch Insulation, which has been in use, but is practically

as good as new. We will send a sample of this Wire and quote a very low price to anyone
who inquires. The price is so low that it is cheaper to use this wire than new wire of even No. 16

gauge, so this offer is of advantage to anyone who wants Kerite Wire of sizes Nos. 13, 14, 15 and 16

J. GEO. KAELBER, Selling Agent, 3 & 4 Duff Block, Denver, Colorado.
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Irish's Regulator and Meter.

By W. E. Irish.

This apparatus consists simply aud primarily

of an electro-magnet, having a compound core

which carries a plunger at one end and a pencil

or marker at the other. The marker presses

against a sheet of paper surrounding a cylinder

driven by clockwork, on which it records the

amount of electricity consumed in a unit of

time, and the plunger causes the resistance of

the main circuit to be regulated to suit the re-

quirements of the shunt or local circuit. The
plunger dips into an insulating well containing

mercury; through one side of the well passes a

wedge-shaped conductor of high resistance or a

series of resistance rods which are sealed with

their ends slightly projecting within and without

the well, from the inside where they are in con-

tact with mercury to the terminal on the outside.

Inside the well and opposite the ends of the re-

sistance rods is a plate of metal also in contact with

the mercury and connected to an another outside

terminal. The apparatus is inserted or joined up
by cutting the main and connecting the two ends
to the two terminals so that the current passes

through the resistance rods, mercury in the well,

and out again at the other terminal through the

plate. The resistance of this arrangement when
in its normal state or when the sub-main, local

or shunt circuit is switched off is nil. On switch-

ing on or closing the local circuit which it is in-

tended the meter should govern, and which is

connected as a shunt between the two terminals

to which the mains are connected, the electro-

magnet which forms part of the local circuit be-

comes active and raises the plunger out of the

mercury proportionately to the number of lamps
introduced into the local circuit, causing the mer-
cury in the well to fall, thereby increasing the

resistance of the main also in proportion to the

number of lamps lighted, or in proportion to the

reduction in the resistance in the shunt circuit,

which practically amounts to the same thing.

The current or electric energy required to light

the lamps in the local circuit is thus shunted, as

it were, from the main circuit into the local, as

required, by increasing the resistance at the point

bridged by the mercury and resistance bars. For
instance, supposing the topmost rod in the well

to be equal to the resistance of one lamp, and one
lamp only was lighted in the sub-section, then
the resistance of the main would be increased to

an exact proportionate extent, and so much rnore

current would be sent through the shunt circuit.

The greater number of lamps used, the greater,

of course, must be the amount of current passing

through the electro-magnet, as both are in the

shunt circuit, and the greater will the resistance be
at that point in the main bridged by the mercury
and resistance rods. Under any circumstances the

main and local circuit through the meter will al-

ways balance so long as they both remain closed.

Every branch circuit is connected on one side to

the incoming main, the circuit being through the
electro-magnet and lamps back to the outgoing
main, so that all the energy consumed must pass
through the electro-magnet. This apparatus in-

stantly regulates the current proportionally to

the work required to be done on the local circuit

and records the amount of electric energy passed
through it or consumed in a unit of time.

These records are made on a drum driven by
clockwork. The drum or cylinder is covered
with a sheet of paper ruled in groups of horizon-
tal lines, each line being numbered and repre-
senting one or more lamps; for instance, a group
tonsjjting of five lines may represent a circuit of

five, ten, fifteen or twenty lamps, and the equally

spaced vertical lines represent hours. The drum
is timed to make one revolution every twenty-

four, forty-eight, or other number of hours. As
the plunger is raised and lowered by and in pro-

portion to the amount of current passing through
the electro-magnet, in the local circuit, so also is

the marker operated and caused to record its

movements on the paper.

'J h; upper half of the compound core carries

a holder in which there is a spring which exerts

a constant steady pressure upon the pencil, the

point of which presses continuously upon the

sheet of paper. The core being acted upon by
the current passing through the electro-magnet,

moves the marker correspondingly over the group

%
'•! b:=^ —H
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of horizontal lines on the paper and so records the

number of lamps burning during the number of

hours represented by the marks crossing the verti-

cal lines, and any variation at any time either in

the increase or decrease of the number of lamps in

circuit is shown by the rise or fall of the mark on

the horizontal lines, and by the same action the

time is also recorded. For instance, a mark
made by the pencil on the second horizontal line

of the group and from one vertical line to the

next would represent that two lamps had been

burning one hour. If the mark was then carried

two bars lower to the fourth bar on the scale and

across three and a half of the spaces between

the perpendicular lines it would signify that four

lamps had been burning three and a half hours

and two lamps one hour.

The apparatus when once properly placed re-

quires no regulating or adjustment as it auto-

matically regulates the supply of current to meet
the requirements of the circuit it is intended to

govern. In principle all the instruments are

alike, but, of course, one suitable for a small in-

stallation or residence would be scarcely suitable

for a factory or other large installation.

The action of turning on the switch to light

lamps in a shunt or local circuit also releases the

clockwork which drives the cylinder of paper,

and the plunger, and the act of switching off the

current at the meter stops the clockwork and re-

tains the plunger in its normal position. The
current, when switched on by a consumer at the

meter, will afterwards supply one lamp or the

whole installation equally as effectively. If the

clockwork is allowed to run when no lamps are

burning the fact will be indicated by the record

which would simply indicate that the clockwork

had been working so many hours, during which
no lamps had been burning. The apparatus ac-

commodates itself to meet any requirements with-

in its range and by its employment the consumer
would not be called upon to pay for that which

he has not used or had the benefit of, and the

supplier would have the satisfaction of knowing
where every.unit of energy that had been gener-

ated was used, The more lamps lighted in a

shunt circuit the greater will be the amount of

current passing through the electro-magnet in the

meter to supply them, and the greater will be the

force acting upon the plunger to lift it from or

depress it into the mercury, consequently the

greater or less will be the increase in the resist-

ance of the main circuit through the bridge

formed by the resistance bars and the mercury.

Thus the shunt circuit is automatically fed with

the exact amount of electricity required for the

lamps in circuit at the time and no more. At a

central station the distributors may be connected

between the mains and generators or accumula-

tors, each main leading off from the meter or

regulator through which the supply may be

limited. The records of the main central dis-

tributors would equal the total record of all the

other meters on that circuit. Thus it would not

only act as a check but would furnish the officials

with a ready record of the consumption on each

and all the main circuits at all times. The same
description of apparatus is employed in connec-

tion with the service of mains, sub-mains, factor-

ies, buildings and residences. This simple re-

cording meter must be alike satisfactory to con-

sumer and supplier. A clock face and pointer

can if desired be connected to the apparatus so

that the accuracy of the train of clockwork can

be verified. The apparatus has the advantage

of being reliable, economical, complete in itself,

not liable to get out of order, automatic and sim-

ple in action and as well suited for a central sta-

tion as a factory or residence. Beyond embody-
ing these advantages it clearly records the exact

amount of electric energy passing through it during

any number of hours, weeks or months. It acts

quite independent of the area over which the

electric current is to be supplied. The current

is never made or broken but simply varied in its

local resistance. There is no danger to be feared

from shocks or sparking. It governs the electric

energy so completely that if 99 per cent, of the

lamps in a circuit are suddenly switched off or on,

the remainder burning would be unaffected, as the

electric supply in the local circuit would have

been as suddenly increased or reduced to exactly

meet the requirements of the lamps burning.

Among the many advantages possessed by the



62 WESTERN ELECTRICIAN. February ii, 1888

veRiilator nnd meter the few following are men-
lioneil; It is operated by an expenilitnre of a

niininuim anionnt of electricity; it regulates the

snpply to meet the requirements of the circuit; it

acts by a gradual varying resistance without

breaking the main or branch circuits; it adjusts

the supply of electricity from the main to meet
the varied requirements of the branch circuit as

more or less electric energy is required; it will

divide the current between many circuits.

Non-Sparking Loop Switch.

The accompanying ilhistration shows a form of

switch manufactured by the Electrical Su]iply

company of 171 Randolph street, Chicago. It is

a loop switch, is non-sparking, and is inclosed in

an iron box.

Practical Telephony.
By Thos. D. Lockwood.

Tart V.

There are not many diseases which can be con-

sidered as local in the special arrangements des-

cribed in Part IV.

Considering first the manually opened shunt
circuit round the generator— that in which we
have to push a button the same time that we turn

the crank. I have never known any fault develop
of its own accord in this device. I have known
subscribers to open the door of the bell box and
insert between the contacts of the shunt circuit-

breaker a piece of paper, because they were too

lazy to push the button ; and what is worse, I

have known those who considered themselves
experts in telephony advise persons to do this,

and show them how. It is a most pernicious

practice, and should never be done. Why ?

Because it not only places the generator coils

where they are easily attacked by lightning, but
because it also introduces them in the case of

bells at intermediate stations, actually into the
talking circuit ; and it is well known that electro-

magnetic coils of wire in the telephone circuit

oppose the conversation very strongly indeed
for reasons already adverted to.

Now what faults are attributable to the auto-

matic arrangement for breaking the shunt :

Again not many. Occasionally the circuit-clos-

ing points do not make a perfect contact, in

which case a portion of an)' ringing current com-
ing from the distant station will pass through the
shunt, and a portion through the generator. So
also in conversation, if there are any intermediate
bells, a portion of the talking current will pass
through the generator, and the talking will be
to a greater or less extent impeded. Sometimes
also, but rarely, the mechanism operated by the
crank, when turned, will fail to break the shunt.
The only thing for the person who is hunting for

the fault to do in these cases, is first to satisfy

himself of its true nature, and then if the trouble
can readily be reached, remedy it in the way
which suggests itself on the special occasion as
being the best one ; but if this can not readily
be done in a permanent way, it should not be left

to make future trouble,but the bell box should at

once be changed.
We will now consider the case of the auto-

matic .switch : This appliance has been the seat
of more trouble and complaint, than all the rest

of the bell box mechanism put together. The
force pulling the switch one way, so as to connect
the line through the bell is of course the weight
of the telephone

; and the force tending to pull
the switch the other way so as to connect the
line with the telephone is usually a spring. These
must certainly oppose each other ; and must be
so proportioned that the spring while strong

enough to pull the switch firmly and strongly

over to the telephone contact when the telephone

receiver is taken from the hook or yoke, must by

no means be too strong to be overcome by the

weight of the telcplione when in place.

The faults which are likely to afflict this part

of the mechanism are various ; but they may all

be summed up under the two heads of infirm

or mechanically imperfect contacts ; and oxidized

and dirty contacts. The principal and most im-

portant contact in the switch is that which con-

nects the line with the switch bar. Why ?

Because this connection comes in play, whether

tl ebell or the telephone branch be in circuit, and
forms a part of both. Consequently it must be

closely looked after, and any sign of decrepitude

must be promptly handled. If made by a spring

contact, the spring must be so placed that it will

maintain a good electrical connection, without

imposing much mechanical strain. But it is not

necessary to give details of inspection here, as

when attention is called to this point, any fault

is clearly manifested and the proper mode of

treatment will readily suggest itself. If the main
line connection be made through the fulcrum

standard of the switch, and the circuit passes

through pivots or trunnions a light curled wire

should be attached by its ends to the metal on
both sides of the trunnions so as to shunt them.

The switch sometimes does not make firm contact

with the spring leading to the bell branch ; when
this occurs the counter-spring must be slackened

a little. Or again it does not always make a

good contact with the telephone contact spring
;

in this case the counter-force spring must be
tightened up. This counter-spring is one of the

most important features of the switch and must
be kept up to the highest point of good order.

The contact surfaces should be kept very clean,

and ought to be periodically and systematically

looked to and cleaned if necessary.

It appears to me to be an excellent plan to so

arrange the circuits of the bell box that the tele-

phones when not in use— that is, when the

switch is placed so as to connect the line with

the bell—are not totally disconnected but shunted
out of circuit

;
and that in like manner when the

telephones are being used the bell and generator
are shunted by the portion of the telephone cir-

cuit which goes through the switch contact. By
this arrangement the chances of trouble arising

from faulty contacts are minimized. One way
of doing this, is to have the connecting wires and
bell circuits arranged as in the diagram Fig. 9,

but there are several ways in which it can be
done.

The several distinct appliances which are com-
prised in the bell box have now been severally

considered, and it may be that some of my read-
ers have come to the opinion not only that " the
way was long, the wind was cold," but also that
the "minstrel was infirm and old." For the
minstrel, I may say, that his readers must re-

member the difficulty of describing the dry and
soul-harrowing details of a telephone box in an
entertaining and attractive manner ; and believe
that he has been doing his best.

In addition to what has been said, it is a good
general observation, that telephone inspectors,

and others who have much to do with magneto
bells and such " critters " should never take it

forgranted that the electrical connections of any
two bells are alike. There may be trifling

changes, but in looking after faults in electrical

apparatus no change can be properly regarded as
trifling. When a new bell is to be considered
with a view of finding a trouble or of locating
the character of a fault, common sense dictates
that a knowledge of the ground is the first thing
to be acquired. And so if I were new to the
business and wanted to know how the wires of
the bell box were run, so that I could determine
the nature and location of faults, I should argue
the case to myself something as follows : The
two binding screws at which the two line wires,
or the line and ground wire are to be attached
are clearly the two terminals of the bell box cir-

cuits. By means of the appliances contained in

this box I can receive a call from a distant point
on the bell which forms a part of it

; and I can
by turning the handle, generate currents of elec-
tricity which passing over the line will ring a dis-

tant bell in the same way. If I connect the two
screw posts on the top of the box by a wire, the

effect is the same as if I had connected them
with the two ends of a short line, and by doing

this I can test my bell box as much as I please.

When I turn the crank the bell attached to the

same box also rings ; and moreover all this hap-

pens when the projecting hook switch is in ils

lowest position. If there is a button on the side

of the bell I find by further trial that when I turn

the crank I must also press this button or the

bell will not ring. Looking further I find that

if no such button is there, there is in place

thereof, something which does the same work,

but which is operated autom.atically by the simple

act of turning the crank. And finally, I find

other screw posts marked for the wires or flexible

cords leading to the transmitter receiver and

battery. I observe in cases of bell boxes that are

already in use, that when the line is not in use,

the telephone hangs upon the yoke end of the

switch bar which projects from the box ; and that

furthermore when conversation is going on, the

telephone is taken from its support, and the

switch bar, relieved from its weight, flies upward.

Now I can think over these observations and

make my deductions from them which will lead

me in all probability to a proper understanding

of the apparatus. I say, to myself "as the bell

rings and as I can by turning the crank ring it

when the telephone is in place and the hook
down, I have good reason to believe that the bell

Tiiagnet and generator are, as long as the switch

is in its lowest position, actually in the main line

circuit ; also that the said circuit passes through

the said switch, and through something with

which that switch makes contact when in its

lower position ; also that as I know the generator

coils ought not on account of its resistance and

for other reasons to be in circuit the generator is

shunted out of circuit, wdien at rest, by means of

a loop of wire which is controlled either by a push

button, or by an automatic circuit breaker."

Tracing now the circuit with these deductions

before me, I find them all to be true. I may now
assume, inasmuch as in tracing the bell connec-

Fig.^

tions, I failed to find that the bell circuit ran also

through the telephone, and that as when the

switch is in its upper position the telephones are

evidently in the main-line because we can use

them for speaking with a distant correspondent,
there is a separate wire for the said telephones,

and that furthermore it also, leads through the

switch for transfer purposes. Tracing the

wires carefully, we find this is true. From one
of the main line screw posts the circuit may be
traced as before to the switch, then from one of

the upper or back contacts of the switch through
the receiving and transmitting telephones, and
then to a wire leading to the remaining main line

post. Finally we see that in practice the primary
or battery circuit is led up into the box. There
can only be one possible reason for that; namely;
to arrange that it also shall be under the control

of the switch, being automatically opened when
the switch connects with the bell branch, and
automatically closed when the switch connects
the main line with the telephone branch. The
examination proves the truth of this hypothesis
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also. Having proved all this to our satisfaction,

both by considering what ought to be, and then

what is, we have little left to learn of the "innards"

of the l3ell box ; and ought by a little reflection

and care, to be able to figure out the character

and location of any fault.

Here I throw in two moral remarks ; First,

Never pull a bell or any other electrical

appliance to pieces, until you are perfectly sure

of what you are looking for, a.id reasonably sure

of where you will find it.

Second. Keep a bright lookout on hinge

connections.

The bell box when set up is usually mounted
on the upper part of the baseboard, while the

battery box is generally affixed to the lower part

of the board, leaving a place for the Blake trans-

mitter between them. There is really no special

reason for this arrangement except that it has

been found convenient to keep the battery close

to the mechanism. If it is placed in a separate

box on the floor, it is apt to be kicked over. It

is also convenient because the battery and other

wires can all be arranged before the apparatus is

taken from the central station. As to the gen-

eral shape of the baseboard and apparatus, I may
say that there is no special reason for that either.

Somebody made it up in that shape first, and
everybody else, like so many sheep following a

bell-wether, forthwith followed closely in the

same style. It is getting ratlier monotonous
though.

When "continued in our next," I shall have

something to say about " telephones," by which I

mean both receivers and transmitters.

{To be continued?)

The Elements of Electric Lighting^.

By Pmup Atkinson', Th. D.

Number. XXIX.

TpE Brush Arc Light Lamp. —Among the

nun)erous excellent arc light lamps which Jiave

0=0
Fig. 66.

been constructed, the Brush may be selected as

an example of simplicity and adaptation to the

purpose for which it was designed.

Fig. 66 is an ideal illustration of the construc-

tion, from which it will be seen that the adjust-

ment of the carbons depends solely on the

attraction of a solenoid, without the intervention

of clock-work or gearing. X and Fare the ter-

minals of the electric circuit, K and K' the

carbons ; the lower carbon holder, connected
with Y, has a fixed position, while the upper
holder, connected with X, T% free to move ver-

tically. This movement is produced by the sole-

noids HH' , each of which is wound with coarse

copper wire and placed in the main circuit by
connections at A' and Y. At the right of X are

shown three branches, one extending to a resist-

ance coil R, and the other two, after being coiled

round the bobbins HH' , reunite as shown, and
connect with the upper holder at N, the con-
nection with y, being through the carbons KK'

.

A shunt of fine copper wire, not shown in the
cut, is cjnnected directly with the terminals X
and Y, so that the current through it does not
pass through the carbons. This shunt is coiled

round the bobbins HH' outside of the coarse
wire, but in reverse order, so that the currents
through it and through the coarse wire, from X
to K, pass through the coils in opposite di-

rections, and tend to neutralize each other. This
shunt, having a high resistance, carries about one
per cent, of the entire current, but its coils being

much more numerous than the low resistance
coils, their magnetic effect is proportionately in-

creased.

The carbons being in contact at the start, and
the main current passing through them and
through the low resistance coil, the cores of the

Fig. 6S.

solenoids are attracted, lifting the clutch C,

which grips the edge of the loose washer fF, which
being tilted at an angle, as shown, grips the up-

per holder and lifts the carbon K, forming the

arc. The separation of the carbons increases the

resistance in the main circuit, and diverts more
current to the shunt, which by its opposition to

the main current reduces the magnetic attraction,

and checks the ascent of the upper carbon when
the arc has attained its normal length. A reduc-

tion of resistance from any cause, sends more
current through the main circuit, increasing the

distance between the carbons and consequently
the resistance. Thus by the action of these op-

posing currents, the normal length of the arc is

maintained; and this normal length may be adjus-

ted as required by varying the relative resistances

of the two circuits when the lamp is constructed;

so that it can be maintained at -^^ of an inch, y?,

of an inch, or any other length required by the

candle power of the lamp. If a lamp becomes
accidentally extinguished, the relative change of

resistance in the two circuits operates to bring

the carbons together, and the light is instantly re-

newed. Sudden fluctuations in this series of

adjustments, which would produce a flickering.

glycerine, by which smoothness and steadiness is

imparted to the movements.
Fig. 66 shows also a short-circuiting appaVatus

by which, in case of a lamp from any cause be-

coming permanently extinguished, it is short-

circuited, so that the flow of current to other

lamps on the same circuit is not interrupted.

This apparatus consists of a resistance coil, R,
and an electro-magnet, 7', wound with coarse

wire, placed in a direct open circuit between the

terminals X and Y, as shown, through the

hinged lever B and armature A. In addition

to this open circuit, there is also a closed circuit

of fine wire, wound on the bobbin T, in the

same direction as the coarse wire, and forming
part of the fine wire shunt of the solenoids HH.'
The ordinary current through this shunt, by
which the lamp is regulated, is not sufficient to

attract the armature A, but if the lamp should
happen to be permanently e.Ktinguished the re-

sulting increase of current attracts A, and closes

the coarse wire circuit through the contacts

MM' . so that the main current flows past the ex-

tinguished lamp to the other lamps on the same
circuit. By adapting the resistance of R and the

windings of the bobbin T to the strength of the

current, the requisite adjustment can be obtained.

The carbons, 12 inches long, last about eight

hours, about three-fourths of the positive carbon
and one third of the negative being consumed.
The lamps are usually constructed with either

one or two pairs of carbons, but can be made
with three or more pairs if necessary, and, by the

simple device shown in Fig. 67, each pair is light-

ed in succession automatically when the pair

previously lighted has burnt out. The frame K,
which is connected with the solenoids, is adapted
to two pairs of carbons; the clutch on the right

is on a little higher level than the one on the

left, it consequently grips the washer W° and
lifts the carbon-holder R- before the left clutch

can grip W and lift R' ; the current, which at

first passes equally through both pairs of carbons

unsteady light, are obviated by connecting the

armature of the solenoid and the upper carbon

holder with pistons moving in tubes filled with

, Fig. 67.

is now, in consequence of the separation of the

right pair, diverted through the left pair alone
;

the frame continues to rise, the left pair are sep-

arated and the arc established.

The separation of the right pair is too great to

admit of the formation of the arc, but when the

left pair is so far consumed that the light is ex-

tinguished and they can no longer be brought
together for relighting, the right pair is brought
into contact and the arc re-established automatic-

ally, less than a second being required to renew
the light. Fig. 68 represents a single lamp and
Fig. 69 a double lamp; the controlling and regu-

lating apparatus being enclosed in the circular

case above the carbons.

In the consumption of arc light carbons, cones

of half to five-eighths of an inch in length are

maintained on both carbons, that of the lower

carbon being pointed, while that of the upper
carbon is truncated, the crater occupying about
one third of the diameter. As these cones are

incandescent, light is radiated from a space, in-

cluding the arc, of an inch or more in length,

while the actual distance to which the carbons

are separated is only J^ to y'i of an inch; the in-

candescence of the upper + carbon is more
intense and yields much more light than that of

the lower — carbon.

In Number xxviii of this series published last

week, the references in Fig. 65 market n n^ n^

should have been h h, h,.

Fourteen petitions have been presented to the

municipality of Madrid to use the public thorough-

fares for laying cables for the supply of electric

light and power.
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Transmission of Power by Rope.

The subject of rope transmission of ]ower is

one tliat is claiming allenlion among electric

I'glit men, cspeci;illy those inlcrcs'ed in large

stations. The Chicago Arc Light & I'ovvcr com-
p.iry is now running one of these systems, and
your corresi)on(Jent is informed that they are well

pleased with its operation.

The transmission of power 1 y

wire or hemp rope is in the use

of an endless rope running at

great speed ovtr.a grooved
wheel, in place of a leather belt

running over a flat faced pulley.

This above method of transmit-

ting power over long distances is

by no means a new one, though
in practice, it may be said that

in is comparatively new, as its

adoption has been of such slow
progress as lo occupy but little

room in the everyday practice

of millwrights and engineers.

The principle, however, is

rapidly gaining favor, and the

future for the transmission of

power by rope may be pronounced very broad. Its

application ranges anywhere from twenty feet up
to over three miles, and in point of first cost can
not be approached by any other method, as will

be seen later. The method dates back to the

year 1850, and is in extensive use all over Europe,
but it has in this country but recently come into

general use. The variety of methods for apply-

ing the use of ropes in transmitting power, are

too many to enable us to describe all; a few of
the principal points however, will suffice to en-

able the user to observe the necessary points in

its successful manipulation.
In places that are sheltered from the weather,

hemp or cotton rope will answer for all purposes,

but in transmitting power from one building to

another it will be necessary to use wire rope

Fuj.?.Flg.%

^ ^
with a hemp core, for each of these purposes a

different kind of pulley or wheel will be required,

in the case of the wire rope it is necessary to line

the yoke or tread of the wheel with some soft sub-
stance to prevent abrasion and slipping, which
would very soon result in the entire wearing out
of the rope. For this purpose several substances
have been used, chief among them being wood,
leather and rubber ; in order that these or any
other material for that purpose can be easily se-

cured to the wheel, it is necessary that the tread
of the wheel shall be cast in the shape of an in-

verted wedge, as shown in Fig. i ; the pieces of

wood are then cut to fit this cavity and are let

into it through a square opening, generally made
at a point on its edge for that purpose, each
piece is driven in after its neighbor until the

entire groove is filled up. The chief objection to

wood however, is that it is susceptible to mois-
ture and liable to fly out. Leather filling has
been found to answer a good purpose, but it has
the serious objection of requiring, on a large
wheel, several thousand pieces, which have to be
stamped out with a punch made for that purpose,
and requiring many hours to place them on edge

FkjA

in the groove of the wheel. Probably the cheap-
est form of filling will be found in strips of hard
rubber, which can be made in lengths and
formed to fit the cavity tightly, and driven into
place by a wooden hammer, the rubber is imper-
vious to moisture and forms an excellent surface
for the rope ; Fig. i represents a cross section of
a sheeve fitted with a soft filling and with a rope
in position.

.'\s will be seen by this sketch, consii^erable

room exists between the sides of ihe rope and
the sides of the flange of the wheel, this, with

wire rope has been found the best jiractice, as a

closely fitting groove has been found to greatly

reduce the longevity of the rope by'the conse-

FigS^

quent friction of the sides in contact, and which
does not appear to be of such importance in the

use of hemp rope, in the use of which it is best

to turn the grooves of the wheel a trifle smaller

than the diameter of the new rope.

Many mistakes are sometimes made in this

mitter, and the system is frequently blamed for

wh:it is nothing more than carelessness on the

part of the designer or millwright,

as will be seen in Fig. 2, which
shows a pulley with a plain V in

-\ its periphery, which is frequently

done without any regard to the size

of the rope that is to run over it
;

it is needless to say that such prac-

tices can not help matters any. The
rope should fit in the groove in a

manner represented in Fig. 3,

wheie one third the circumference
of the rope is brought in contact

with the face of the grove. II is

\ the practice of some to square the

%Fig.%

grooves, bringing two sides and a

bottom to bear against the sides of

the rope, but as this has a tenden-

cy to ultimately change the form of

the rope, it cannot be recommended;
the round grove will be found to give the most
satisfaction and the_ least trouble, and is much
easier on the splice.

In transmitting by rope, one important feature

must be observed, and that is an arrangement
for taking up the slack, which will be found to be
considerable with hemp or cotton ; in cases

where no great distance is to be traversed, and
there is plenty of head room, probably no provi-

sion may be found necessary, in which case the

slack side can be run on top as shown in Fig.^'4,

asjit is necessary in this method to use as large

pulleys as possible, the larger the better, the dis-

tance between the top and bottom of the pulleys

will be found to be sufficient after the slack has
been taken out of the rope. It

will however be found good prac-

tice whether there be a tension

w heel or not on the system, to take
the slack out of new rope before

splicing, as there is so much give

to a long length that unless the

tension wheel has considerable
travel the rope will require taking
up before running long, which
with a long splice is not always
convenient. The easiest method
of taking out the slack is to run
the rope one or more times ac-

cording to its length, between two
points, and hang a weight in the

center, and allow it to remain
there as long as possible, and oc-

casionally applying a little weight
with the hands. Another way of

accomplishing the same result is to bend the
rope around the wheels it is to run on and twine
the ends together and apply the weight, this how-
ever can not always be done, as the wheels may
be in motion ; either way however will answer
the purpose and the remaining slack can then be
cared for by tension wheel.
Where there is a run of seventy-five or a hun-

dred feet it will be found necessary to use a ten-
sion wheel of some kind : for such a purpose
and for a single line the most simple form in the
practice we have known, is shown in F'ig 5, and
where the head room will not permit of the pull
side being down, the tension wheels can be
placed on the bottom.
The sketch represents two small wheels whose

diameters should not be less than half the diame-

ter of the driver, the wheels should be swung in

an iron frame, and hung to swing round each

other, the frame can be operated by a short lever

placed in the most convenient position, and a

light tension kept on the end of the lever by
means of a cast iron weight; of course the rope

should be put on as tight as possible before the

wheels are allowed to bear upon it, as it is ad-

vantageous that the rope should have as little

turn around ihese wheels as possible. The ten-

sion wheels can be hung in a light wooden frame

suspended from the ceiling, or if the pulleys be

close to a wall, they can be bolted through the

brickwork to advantage.

The various forms of tension wheels that may
be employed are many, and it will not be out of

place to enumerate a few of the most important,

which although differing in structure are an em-
bodiment of the same principle; as we have ex-

plained, tension wheels are not always necessary

though it will be seen that in nearly every case

they are essential, there are however, some cases

as will be seen later on, where they can be dis-

pensed with.

All that is necessary in the use of the tension

wheel, is to merely take up and
pay out the amount of elonga-

tion in the rope, consiq'ient

upon expansion and contraction

by different degrees of moisture

and the variation by the load,

therefore any excess of pressure

above this amount will bring an

unnecessary strain upon the

rope, and decrease its length of

life. In cases where the power
is to be transmitted vertically it

will be found that very little

will be required above th;

weight of the tension wheel and

frame, and more especially

where the power to be transmit-

ted is light and steady. Fig. 6

is a favorite form of tension

wheel and frame used in case

of vertical arrangement, and is shown bolted to

a brick wall; in this instance it was requi'ed to

transmit ten horse power, from the basement of

a building up to the third fl or, and this tension

wheel was placed on the wall of the first fljor,

the ends of the shafts being extended to reach

the wall of the building, the ropes passing up
through the benches of the workmen, on each

floor, holes were cut through the floors and
benches and two inch ferrules were fitted in,

through which the rope passed, at the benches

the feru'.es were extended up about a foot, to

Fkj.ii>x<^^

prevent the workmen from throwing tools, etc.

against the rope.

The wheels on the driving and driven shafts

were two feet in diameter, and made 190 turns

per minute ; the rope used was one inch in di-

ameter, and was laid over with a long splice 6 .

feet in length— 3 strands—about two feet of

stretch was taken out of the rope before splicing,

which brought the top of the tension wheel close

up to the top of the frame ; at the expiration of

a week the elongation of the rope brought the

position of the tension wheel about central in the

frame, as shown in the sketch, where it now runs,

smoothly and noiselessly. After the rope was

spliced and ready to run, it was slightly greased

with tallow, or better, painted with boiled oil and

Fig.lO

mineral paint, to allay the absorption of rcois-

ture.

The method of construction of the tension

frame in question was as follows: The wheel

was fitted to a yoke of 2 x %" bar iron and

S^ " eye bolts tapped in each side, of which

there were four ; these eye bolts were bored for.

% rod iron, which passed through them to act as

guides, two lengths of % " rod iron was then
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taken, about six foot long, and securely riveted

at their ends into two lengths of the same iron

that formed the yoke, the ends of these were re-

duced to receive a nut and washer, by which

they were secured to the outside of the wall ; W
represents a weight of about fifteen pounds which

was attached to the bottom of the yoke by a

small rod, which passed through a hole in the

lower wall piece and below the center of the

yoke, the eye bolts in the yoke were drilled to al-

low the frame to move up and down the rods

freely. The cost of the job, including the wheel

was about $12.00, which would of course be no

greater if the distance to be transmitted was four

times what it was in this instance.

In cases where it is not convenient to extend

the ends of the shafting to the wal's, the frame

can be suspended from the ceiling, in an out of

the way place or down by the side of a post,

with the same results as in this case; in arranging

the tension wheel, care should be taken that the

rope leads off directly from the center of the

wheel, as at high speed it will jump cff very easily

if allowed to swing from side to side. Fig. 7, is

an elevation of the arrangement, reduced between
centers, in which A is the tension wheel and B
is the idler, C is the driven and D is the driving

wheel ; idkr B must be bolted to the wa'l the

same as the frame of the tension wheel, except

that it is stationary, while the centers of D must
pass between those of A and B, in order to allow

the rope to pass from one to the other. As
will be seen, this arrangement will permit of an
extension vertically to an almost indefinite length,

the only necessary change being in a slight in-

crease in the diameter of the pulleys, and a cor-

responding increase in the weight W to counter-

act the weight of the rope and bring it to bear
against the face of the lower wheel, which how-
ever is very slight.

Another method of arriving at the same results

as above described, is shown in Fig. 8, in which
D is the driver, C the driven, B the idler and A
the tension wheel. In this arrangement it will

be noticed that the idler is bored out to run on
the driven shaft, the inside hubs of J;he wheels B
and C are turned off to a face, the wheel C is

keyed or set-screwed to the shaft, and the idler

B is kept up to it by a collar, the shaft forming a

journal ; the tension wheel A, will perform the

same office as in Fig. 7, with the exception that

it will be found necessary to permit of a greater

distance between it and the idler, as the distance

between the centers will be greater in this in-

stance than in the one previously described ; as

will be noticed, the center of the tension wheel
is directly under that of the idler, this is not ab-

solutely necessary, as the opposite sides will have
to correspond with the opposite sides of wheels
B and C. The question of lubricating wheel B
will be found to be a matter of little importance,
as the shaft is traveling in the same direction as

the wheel itself, and the number of revolutions is

therefore only what the difference between the

diameter of the two wheels may be, in fact, as the

only point for using smaller wheels for idlers and
tensi m is the cost in price, there is no ol jection

to the wheels being the same diameter all round,
in which case the two wheels B and C can be
both keyed to the shaft, and r.o lubrication re-

quired except for the tension wheel.

Fig. 9 is the same method employed horizon-
tally from one shaft to another, either in the same
building or from one building to another, across
an alley or otherwise ; in this case tension wheel
A can be suspended from the ceiling or joists,

and the tension kept upon it by means of a larger
weight over a small pulley ; the size of the weight
in this instance will have to be much greater
than in the cases explained above, as the weight
Itself is all the tension there is on the rope ; in

in cases of this kind it is the practice of some to

make the tension wheels stationary in the guides,
and to take up the slack by means of a screw,
this however can not be recommended as the dif-

ference in tension must then be taken out of the
rope, which consequently suffers, and it is no
cheaper, as the cost of the screw and attach-
ments will be found to more than balance the
cost of the weight and wheel, over which it runs.
In this case it is also optional as to whether the
size of the idler is as great as that of the driven
wheel.

We would prefer to make the idler loose on

the shaft, as it will be seen that tightening it on
the shaft, practically places the arrangement on
the same basis as that of two belts running over
the same pulley, it is generally accepted that one
belt will do more work than the other, no matter
how favorable the conditions, or how true the

pulleys. Experiments made by us in this direc-

tion has led us to conclude that running or

driving the same shaft by two belts is bad busi-

ness, and ought never to be encouraged, this

knowledge therefore forces one to conclude that

wheel B should be loose on the shaft.

There are many instances where it is necessary

to transmit power long distances, for instance, a

factory is situated a mile or jo from a head of

water or running stream, or to transmit steam
power from one building to another, across a

railroad or river, or other people's property, the

use of shafting in either of these cases, although

practicable, would incur enormous expense, so

much so in fact, as to make many cases an un-

profitable investment, if not impossible. In all

of these cases rope transmission comes to the

rescue, both in pcint of economy and in applica-

tion. In either of these cases however, where

WM

lAlAJ

Fig. ir

the distance is not over 250 or

300 feet, it will be necessary to

erect what is called intermedi-

ate stations, and in the use of

wire rope these stations may be
placed as far as 400 feet apart,

VI hi re there is sufficient head
room to permit of the sag of

rope.

As it is only possible as pre-

viously explained, to run wire

rope in cases where it is ex-

posed to the action of the weather, we will

confine our remarks to it and the use of the

wheel illustrated in Fig. i.

Wire rope is as pliable as hemp rope of the

same strength, and will therefore run over the

same sized wheels as the latter, though it is of

special advantage to either to use wheels with as

large a diameter as possible, though there is a

limit to this, as the wear increases with the ve-

locity, and it may even be found better to in-

crease the load rather than increase the velocity.

Wire rope is made either wi h a wire or hemp
center, the latter is more pliable than the former,

and will permit of the use of smaller pulleys, and
will wear better where
there is short bends to

be made. Where a

certain amount of

power is to be trans-

mitted, say, 800 feet,

and there is plenty of

room to permit of the

sag of the rope, it will

be necessary to erect

at least one intermedi-

ate station, which can
be erected either of

wood or masonry, ac-

cording to circumstan-

ces : where however
there is not sufficient

room to allow of the

sag of the rope, it will be necessary to take

the weight of the rope upon idler wheels, the di-

ameter of which should not be less than a third

of the diameter of the driver, more especially at

a high rate of speed ; where the distances between

centers however is short, much smaller idlers

may be used with good results, though a limit

will be found in a quarter the diameter of the

driver.

Fig. 10 shows an arrangement above referred

to, in which case A and C is the driver and driv-

en wheels, and B the intermediate station, which

consists of two wheels mounted upon one shaft

and keyed thereto as represented in Fig. 11. In

this case it will be found good practice to make
the idlers as large as the working pulleys, as they

both have to perform the same amount of work

as the others; where there is a limited amount

of head room station B can be raised much high-

er than either of the other points, which may be

found good practice. Where wire rope is used,

it will be found necessary to use a lubricant of

some kind, in which case probably the best and

cheapest is a mixture of tar and linseed oil, the

consistency of. which should vary with the

seasons, in other words, more tar and less oil in

summer and the reverse in winter, as tar alone
will be found to be too thick in cold weather.

Galvanized wire rope can not be recommended
for the transmission of power, as the friction

would soon remove the coating and the process
of oxidation would go on faster than ever; steel

wire rope can be recommended however for this

purpose, not so much however for its tensile

strength, as it is not much above iron, but for

its wearing qualities, the duration of which is

much beyond that of iron wire rope.

Fig. 12 represents the method of connecting
an engine to the main shafting with rope in the

place of leather, using one continuous length of

hemp rope wound round a number of times, and
finally making a turn around two idlers and a

tension wheel. The driving wheel C may be
any where from 8 to 16 feet or even mere, and
making 5 or 6 thousand feet per minute, or even
more ; there is but one splice in this rope and
an even tension is kept on all the coils, the num-
ber of which will vary with the diameter of the

wheel. The largest affair in the way of the use
of hemp rope for main driving transmission, that

has come under our notice, was a pair of twenty-
fours by forty-eights, on one shaft (Corliss),

which were turning out in the neighborhood of
six hundred horse power between them ; in' this

case however as many ropes were used as there

were grooves in the wheels, which necessitated

just that number of splices, and tension was kept
on them by one large idler with the same number
of grooves as the main pulley. This arrangement
however can not be recommended as it is almost
impossible to get an even tension on all of the

ropes, and there is also a splice for each rope.

As will be noticed in Fig;. 12, but one turn

passes around the tension wheel, which controls

the tension of the entire number of coils, no
matter how many there may be, A being the ten-

sion wheel, will necessitate an arrangement as de-
scribed in Fig. 9 and on about the same scale.

The advantages of connecting up large engines

in this manner can not be too highly recommend-
ed ; in the first place the expense of leather is

enormous, $500.00 is no unusual sum for an en-

gine of three or four hundred horse power, and
the pulleys do not have to be very far between
centers at that either ; in the second place the

noise at high pressure is terrific, and is the worst

feature about our otherwise best plants ; thirdly,

their weight is quite a factor; fourth, they require

attention that a rope does not ; fifth, it requires

a man in the business to put one on right, and
sometimes they don't always do it right; sixth,

any deviation out of line of the shafting affects

the belt, while it has no effect on a rope; seventh

the rope requires less room, and will pass through

a round hole little larger than its own diameter.

The above points, to say nothing of the first

cost, which would be about one thirtieth part of

leather, are enough to banish the leather belt for

main driving, into everlasting oblivion, especially

in the minds of those that have had experience
with large leather belts. The fact alone, that by
raising the tension wheel the'engine can be turn-

ed around by hand for repair or adjustment, is

enough to indorse it in the minds of those who
have had to do a little pulling on a fly wheel,

with the entire shop hitched on. E.

A Motor's Performances.

The Baxter motor, running in the printing

office of Kittredge & Friott at 74 Market street

Chicago, mentioned last week, is on a loop lead

ing from the testing room of the Chicago Arc
Light & Power company; consequently there is

frequently a great range in the current supplied

it, and the automatic regulator is kept busy
dancing across the top of the motor in a manner
that would scarcely be known in a regular power
circuit. The motor is speeded to 2,700 revolu-

tions but, as reported, it has run as high 354,500
revolutions. For testing of the capability of motor
and regulator the circuit probably gives as great

a range as could be desired, but the motor was
placed in position to do actual work and that its

performance is so satisfactory under the trying

conditions speaks very well for the apparatus.

The electric light is increasing in popularity in

Japan.
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National Electric Light Association.

The semi-annual convention of the National

Electric Light association will be held as hereto-

fore announced, at the Monongahela house, Pitts-

burgh, Pa., February 21st, 22nd, and 23rd, the

first session cgmmencing at 11 o'clock, Tuesday
morning the 21st.

The programme has already been published,

and it is not necessary at this time to call atten-

tion again to the importance of attending.

Arrangements for reduced railroad fare have
been made, and members attending the conven-
tion will be able to secure a rate equal to one and
one-third fares for the round trip. Full fare

must be paid from the starting point to Pitts-

burgh. The railroad agent from whom the

ticket is purchased will, upon application, issue

a certificate to the purchaser. This certificate

must be presented to the secretary of the associa-

tion, W. H, Harding, in Pittsburgh, and he will

issue a certificate which will entitle the bearer to

a rate of one-third the regular fare from Pitts-

burgh to his home.
George S. Bowen, of Elgin, III, the western

member of the committee on transportation, has
already posted notices to a number of the west-

ern members of the association notifying them
of the convention, calling to their attention the

facts in regard to reduced railroad fare con-
tained in the preceding paragraph, and asking
for advice in regard to intention of attending. A
number of replies have been received, and the
indications are that the delegation from the west
will be a large one. Unfortunately, I\Ir. Bowen
has been called east and will not return until

after the convention and therefore he has asked
the Western Electrician to assume the re-

sponsibility of caring for the comfort of the dele-

gation from Chicago. All the notifications

received from members intending to go have
been sent to this office, and all that are received
at his home before departure of the train will be
forwarded to this office. Those who have not
received notices from Mr, Bowen, or those whose
arrangements will not permit deciding the ques-
tion whether it is possible for them to attend the
convention until a late date, will therefore please
inform the Western Electrician.
A special car on the Pittsburgh, Fort Wayne &

Chicago railroad will be set apart for the use of
the delegates from Chicago, Monday, February
20th. The question whether the car will be at-

tached to the 3:15 p.m., or 5:00 p.m. train, has
been left open. The train will leave the Union
depot, at Madison and Canal streets.

Delegates leaving Chicago are requested to

lunch at the Chicago Electric club rooms, 122-
124 Clark Street, Monday noon, February 20th,
when all arrangements can be perfected.
The headquarters of the Western Electri-

cian during the convention will be room 10, at

the Monongahela house, and will be at the dis-

posal of members of the convention.

A coRKEsi-iiNDENr taUcs up the subject of

rope transmission of power in this issue and

clearly sets forth the principles. Inasmuch as

the matter is claiming attention from electric

light men, especially those engaged in equipping

large central stations, the article with its illustra-

tions will be studied with interest and profit.J

The widespread and thoughtful consideration

and discussion of the bill proposed by the legal

committee of the National Electric Light associa-

tion to revise the patent laws have shown the in-

expediency of urging upon congress the passage

of a bill creating a commission to make a general

revision, and therefore Mr. Steuart, chairman of

that committee, states that a change of plan has

been made and the committee now propose to

introduce a bill providing for specific changes.

A convention of lawyers, principally those con-

nected with electric light companies, as well as

those interested in other branches of manufac-

ture, will be held some time in the month of

February, either at Pittsburgh or at Washington,

for the purpose of fully discussing this subject.

Dr. Whitefield, before the Chicago Electric

club Monday evening, succeeded in settling a

question that has been in dispute among dentists

as to the electric action of amalgam and gold fill-

ings in the same tooth, or even in the same mouth.

One doctor of dental surgery has written that

" we have found that if the two metals touch in

the electric battery there is no longer a current, it

is dead, no shock is produced, and it is just the

same when the metals are in a tooth in the

presence of an acid, as it is out of the mouth, in

the laboratory;" all of which was cited in proof of

the theory that if amalgam and gold fillings in the

same tooth, for instance, were joined, no electric

action would be set up. The current would,

however, still be generated and the joining of

two fillings would simply amount to a short cir-

cuit. That current was generated by amalgam
and gold fillings, even when they were insulated

from each other when placed in water was
conclusively shown by bringing a galvanometer

into circuit. The point is one that may be com-
batted,but the evidence produced by the galvan-

ometer can not be controverted.

The combination of the electric light and
flowers is very popular among fashionables at the

present time and deservedly so, for wondrously
beautiful effects can be thus produced. A very

easy way of bringing about such a combination

has been indicated by the electrician, who supplies

the electric light in portable form in accumulators.

Just now florists in response to demands for

something new are vieing with each other in pro-

ducing the finest effects. One florist illuminates

a center-piece of flowers with small electric lights;

another fashions a floral representation of a

house and illuminates it inside and outside ; a
third fills a fire place with ferns and palms and
cut flowers and brings out their beauty by electric

lights interspersed. Each attempts to outdo the

other in grace of design and meanwhile the

storage battery, hidden away amid the flowers or

in some out of the way place, is the agent that

brings out the effects. The portability, cleanli-

ness and effectiveness of the storage battery ad-

mirably fits it for a thousand uses almost unknown
heretofore and it seems that there is a wide field

for its application possibly never dreamed of by
its designers.

Copper still rules high, and those engaged in

the electrical business are awaiting the develop-

ments of the future, buying only to meet imme-
diate requirements. The aspect of the market
abroad is set forth in the appended extract

from a letter by F. R. Welles, superintendent of

the Bell Telephone manufacturing company at

Antwerp, who is not only a sound business man
but who from his proximity to the headquarters
of the French syndicate, which is engaged in car-

rying the copper market with the probable assist-

ance of large copper producers in America, is

qualified to write with authority:
" The syndicate evidently have the power

to force the price momentarily higher than
it now is, but it is doubtful if they try it, for it

would cost them dear and restrict still further

the consumption. Apparently they mean to hold

the price at about 80 pounds per ton [equal to,

say, 17 cents per pound in this country] as long

a time as they can do it with success. The
chances are that they will succeed in keeping the

price at about that figure for some months lo

come, but the price must fall heavily in, say, six

months."

In the recent inaugural address of Mr. Groves,

president of the London society of telegraph en-

gineers and electricians, he presented an estimate

showing approximately the industrial importance

of applied electricity, as represented by the num-
ber of persons to whom it furnishes employment
in Great Britain ; from which it appears that there

are employed in connection with British land

telegraphs 23,868 persons ; with submarine

cable companies, mainly British, 6,000; in tele-

phone business, 2,500; in electric lighting, 5,000

and in cable making and allied business, 5,000;

a total of 42,368 persons. The percentage of

each branch of business is 56.3 for land tele-

graphs ; 14.2 for submarine
; 5.9 for telephone

;

II. 8 for electric lighting, and 11. 8 for cable

making.
The total number throughout the world is esti-

mated at iSo,ooo for land telegraphs, 30,000 for

telephones, and 100,000 for electric lighting.

Taking three as the average family of each per-

son engaged in electric work, it is estimated

that electricity, in its various applications, fur-

nishes subsistence to about 5,000,000 persons.

This estimate includes only those engaged en-

clusively in electric work, besides which there

are a large number of railroad employes, engi-

neers and others, partly engaged in such work,

and it is estimated that this number, added to

those fully employed, would make the number in

Great Britain alone, wholly and partly engaged
in electric work, about 100,000, which would
make the number deriving support from such

work 300,000.

It is also stated incidentally, that since the es-

tablishment of the government in Great Britain,

telegraphy has expanded enormously.

The telephone trouble at Rochester, N. V.,

now seems very close to settlement. In No. 3
of the current volume of the Western Elec-
trician was published a memorandum of agree-

ment prepared by the People's Telephone asso-

ciation of that city for the acceptance of the

telephone company. Col. D. B. Parker as rep-

resentative of the American Bell Telephone com-
pany objected to some points and accordingly

the executive committee of the People's Tele-

phone association met again on the 3rd inst, and
passed the following resolutions modifying the

agreement as originally published:

Resolved, "That the memorandum of the said

agreement be and it is so modified that the said

company be required to pay the taxable costs

and reasonable counsel fees in the suits in which
said company was a party, either as plaintiff or de-

fendant, and one or more of those who were tele-

phone subscribers November 20, 1886, were par-

ties defendant, including the action in the name
of 'The People' and the injunction action; and
that the costs and counsel fees to be paid shall

be only such as were reasonable in such suits;

Resolved, "That said clause [clause 8] relat-

ing to second stations and one half price therefor

be stricken out, although Colonel Parker himself

expressly agreed to it;

Resolved, "That the memorandum does not,

and was not intended to, bind or require the com-
pany to put under ground more than three miles

of the line in the principal streets as stated, and
not 'every wire in the city';

Resolved, "That the said memorandum be and
the same is modified in the respects as stated and
set forth in these resolutions, and that in all

other respects it be and remain, and that the

same, together with these resolutions, constitute

the complete memorandum of agreement, and
that as so amended or modified it be presented

to Colonel Parker for execution by or for said

company;
Resolved, "That it has been the distinct under-

standing with Colonel Parker from the beginning
that no subscriber, whether he again takes the

telephone or not, shall be sued by the telephone
company for rent for any unexpired terra of his

lease after November 20, 1886."
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Chicago Electric Club.

The regular meeting; of Uie Chicago Electric

club was held last Monday evening, Vice-Presi-

dent Brown in the chair. Treasurer Terry pre-

sented a financial report covering the six months
closing December 31,-1887. The report was
satisfactory in every respect, and was ordered

. filed.

The membership committee reported that

since the last meeting, eleven new members had
been elected and six applications for member-
ship had been filed.

Mr. Kreidler moved that the western delegates

to the National Electric Light convention be in-

vited to lunch with the club Monday noon, Feb-

ruary 20th. Mr. Kempt reinforced the motion

by moving that a committee of ten be appoint-

ed to entertain the delegates, the committee

also to be the guests of the club. Both motions

were carried, and the chairman appointed as such

committee Messrs. Gushing, Shain, Kreidler,

Terry, Haskins, Johnson, Stewart, Bailey, Home
and Buckley.

Dr. Geo. W. Whitefield was then introduced,

and in an informal way described some of the

applications of electricity in the dental office.

The apparatus used in his demonstrations con-

sisted of three cells of storage battery, a C. & G.

motor and a rapid engine of the doctor's inven-

tion,^ all in circuit, and connected in the same
circuit a resistance box for regulating the speed
of the engine, numerous electrodes of various

forms, and other minor appliances used in dental

surgery.

After explaining that the galvanic current,

with which he was more familiar than the faradic

current, was increasing in use in dental offices,

the doctor went on to show the use of the

laryngoscope, which essentially consists of a

small electric light, for which the current was
supplied from the battery, and which is used in

connection with a reflector. He showed that by
the use of the laryngoscope and reflector the

cavity in a tooth could be thoroughly illuminated.

At this point he stopped to explain the anatomy of

the tooth, saying that the tooth was composed of

enamel on the outside, which is about one-

sixteenth of an inch thick, then the denture or

bulk of the tooth ; within that the pulp chamber
which conforms nearly to the shape of the out-

side of the tooth, and within that the pulp which
is composed of connective tissue, blood vessels

and nerve filaments. He explained that the pulp
of the tooth is frequently erroneously called the

nerve. When the pulp is destroyed by the en-

croachment of decay, so that it is exposed or

dies, it will, of course, become decomposed and
generate a gas which irritates the tissues, result-

ing, when we catch cold, in irritation and a

swollen face, the cause of which is often said to

be an ulcerated tooth, although this is a misno-
mer, the proper term being an abscess. By the

use of the laryngoscope the death of the

tooth pulp is easily discovered by the change of

color in the tooth structure. When this dis-

. coloration has progressed so far as to become
unsightly, the doctor said that he could use the

galvanic current for bleaching the tooth by elec-

trolysis.

Then in way of demonstration he took a pinch
of table salt, placed it in a saucer of water and
introduced into the solution the positive and
negative electrodes of the battery. At once the

presence of chlorine gas was evident by the bubbles
that rose to the surface of the water and the dis-

tinctive odor of the gas. The chemical action,

he explained, was that by introducing a solution

of chloride of sodium into the cavity of the tooth
and applying the positive and negative electrodes
of the battery chlorine gas was evolved, which
united with the hydrogen of the water and set

free the oxygen which is the bleaching agent.

The speaker then took up the subject of treat-

ing abscesses by the use of the galvanic current,

explaining that the negative electrode was intro-

duced into the ' abscess and the positive elec-

trode frequently applied with a sponge pressed
against the side of the face, and the action of

current was to destroy the diseased tissue of the

abscess. This same method of operation was
followed, said he, in the treatment of abscesses
in other parts of the body and he related an in-

stance of a lady who had pierced the lobe of one
of her ears in order that she might wear ear

ornaments. It became poisoned and a large ab-
scess was formed in the lobe of the ear. For
fourteen weeks she was under treatment by a
physician and was then informed the trouble in

her ear was a cancerous growth. She then ap-
plied to the speaker and he followed the method
outlined in the treatment of abscesses in teeth

and it proved so successful that the abscess soon
disappeared. The same treatment he followed in

the treatment of cold sores on the lips and cank-
ers in the mouth.

In the treatment of abscesses the doctor some-
times used both the positive and negative elec-

trodes, in contact with the part affected, the elec-

trodes being platinum pointed; sometimes a

platinum pointed positive electrode and a sponge
tipped negative electrode; sometimes he used the

positive electrode in connection with the abscess

and the negative electrode at some other part of

the head or even the body; and sometimes he used
the negative electrode in connection with the

abscess and the positive electrode in another
part of the head or body. The blood current,

said he, is always directed towards the positive

needle. Essentially the same method of opera-
tion of the treatment of abscesses is followed in

the treatment of tumors or in the removal of dis-

figuring hairs, as on a lady's face. In the latter

case the negative electrode is made to follow a

hair into the follicle and the positive electrode is

held in the hand, for instance; the current is

turned on and the hair follicle is destroyed. That
hair will never grow again but for a time the

growth of adjacent latent hair follicles will be
excited; but by continued treatment the removal
of all the hairs is possible.

The doctor called attention to the danger of

blood poisoning, saying that it had been reduced
to a minimum by the use of electrolysis.

One of the first uses of the faradic current was
to extract teeth. One electrode was held in the

hand and the other attached to the forceps; but,

he explained, that it might be that the pain re-

sulting from the use of the current was so intense

that the patient did not feel the pain resulting

from the use of the forceps, as we can only re-

ceive one sensation at the same instant of time,

and this undoubtedly explains the fact t'rat

patients, when teeth were extracted by the use of

the faradic current disclaimed any perception of

pain from the extraction of the tooth itself. An-
other use for the faradic current is in treatment of

facial neuralgia. By stimulating the vessels of the

part and bringing a fresh blood supply to the tem-

porarily impoverished nerve tissue the pain is

thus relieved. Neuralgia is often nature's call

for nourishment.

The speaker also described and illustrated the

use of an instrument for removing the moisture

from the cavity of the root of a tooth that was

about to be filled. He said that cotton was usu-

ally used to absorb the moisture in the tooth but

it was not always efi'ectual. The instrument

described consists essentially of a very fine coil

of wire. Through this coil is thrust a nerve broach

and into the cavity of the root of the tooth. The
current is then turned on and the coil being

heated, in turn heats the nerve broach, which

thoroughly and immediately evaporates the

moisture from the root.

The electric current, he said, was also used to

operate the electric mallet which consists of

magnets and an armature, which is the ham-

mer.
The doctor then showed his rapid engine

which consists essentially of a rapidly revolving

flexible shaft connected to a motor which is in

turn operated by a current from the storage bat-

tery. This revolving shaft properly inclosed within

an arm which in the case shown at the meeting

was attached to the side of a window frame and

extended sufficiently far out into the room to

give great freedom of operation on the part of

the speaker. With the resistance box, operated

by the foot, in circuit, the speed of the shaft

could be varied from 200 to 7,000 revolutions per

minute. The shaft was provided with an electri-

cal stop which, when applied, instantly caused

the motion of the shaft to cease, although the

motion of the motor was not stopped. As a

piece of finely wrought, delicate yet strong

mechanism the apparatus excited the admiration

of the spectators.

In connection with an explanation of this appa-

ratus, the speaker described a bur that he had
devised for working upon the teeth, and read
from the Dental Review the following excerpt in

regard to pain in dentistry. "Are we not as a
profession to be censured for a large proportion

of the pain inflicted on those who place them-
selves at our mercy; those who endure the ex-

cruciating tortures of having a sensitive cavity

prepared with improperly formed and often dull

burs, that are pressed so hard against the sensi-

tive tissues that they grind or scrape where they
should make clean, positive cuts? In this age
of improvements and progress should we not
turn our attention more to the mechanical con-
struction of our instruments, and see that they

are formed so as to produce the least pain in

performing a given amount of work? How
many stop to think when they put a bur in a
hand piece, whether it is made so as to cut, not
to grind out a cavity—whether it will do the work
with a minimum amount of pain, or by grinding
and friction inflict an amount of pain that is al-

most unbearable ? Burs should be cut for the

kind of work they are to do ; for instance, in

cutting enamel the axes of the blades should be
parallel to the axes of the enamel rods while in

the dentine. The blades cut best, as a knife would
in cutting across the end of a stick inclined at an
angle ; the blades should be ground so as to free

themselves from the chip. Also take into ac-

count the speed of your engine ; the greater the

speed used the fewer blades should the bur have.

The higher the rate of speed at which you can
run the engine and have the burs cut and free

themselves, the less pain to the patient, as the pain

is more or less intense in proportion to the amount
of friction, and the length of time taken to per-

form a given amount of work. The pain caused

by the bur is largely due to the heat produced,
which is reduced to a minimum by a rapidly re-

volving bur, if the blades of the bur are properly

shaped. A homely illustration of this fact can be

given by holding a thin plate of steel on a grind

stone, which is slowly revolved. If the stone is

dry the metal will be heated according to the

amount of friction given it. Now take a plate

and hold it against a rapidly revolving emery
wheel. The heat produced by the motion in

separating the minute chip, is carried off in the

chip before it has time to be imparted to the

mass. This is the case in using a rapidly revolv-

ing bur in dentine ; the chip is separated by a

quick, light touch, before it has time to commu-
nicate the heat produced to the bulk of the tooth.

This I will state as a fact, not as theory, as it is

the result of my observations covering a period

of years since I adopted the electric motor for

my dental engine. At first it was a mystery to

me why my patients complained so little about

the pain produced by the electric engine."

The speaker read from the same journal the

following, in regard to the rapid engine and dif-

ferent burs, in the report of the proceedings of

the Ghicago Dental society clinic: " The rapid en-

gine with properly cut burs appears to be an ob-

tundent. The case in the clinic was a sensitive

cavity in the buccal surface of a first molar. A
bur was selected about half the size of the cavity

to be operated on. With one positive, firm, bui

light sweep of the bur, the cavity was cleaned of

the decay and in an instant of time, as .the en-

gine was running at about 5,500 revolutions per

minute. The patient experienced no more pain

than he did in probing for the cavity with his

toothpick. For hard enamel a differently cut

bur is used, one with blades parallel to the en-

amel rods, and with a speed of from 200 to 1,000

revolutions per minute. In using polishing disks,

the speed at which they work best, and produce

the least fricti.on is from 3,500 to 7,000 revolu-

tions per minute, according to quality of the

disk. When it is necessary to cut out an amal-

gam filling, the rapid bur will cut with astonish-

ing ease. A large filling was removed as if it

was but softened dentine."

At the close of the description and illustrations

of the methods of operating the engine, the speak-

er demonstrated beyond question the fact that fill-

ings of dissimilar metals in the same mouth were

disadvantageous, for the reason that by chemical

action an electrical current was generated, and as

o.xygen and acids are attracted to the negative ele-

ment of a battery, that it acted upon the tissues

surrounding the gold filling in the tooth, and
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caused decay uf thai loulli. A piece of ivory

was shown, upon a notch of which gold and
amalgam had been placed. There was no elec-

tiical connection between the two fdlings. The
fillings were then connected in circuit with a gal-

vanometer, then the niece of ivorv was placed

the needle deflected as far as its construction

would permit.

A hearty vote of thanks, on motion of Mr.
Hasliins, was tendered the doctor for his in-

structive and highly interesting entertai.imcnt.

have prompted the makers to entirely remodel
their patterns and make improvements suggested
by close inspection of the operation of their

older engines. l'"ig. i represents the largest size

center crank engine, and is representative of the

I2".\i4", i4"xi6", and iO"x24" engines. The

in water, and the needle of the galvanometer ;t
once deflected, showing the generation of the
current between the amalgam and the gold. The
next step was to place salt in the water, and the
needle deflected still more. The third step wrs

Fig. 2.

Valley Auto.Tiatic Cut-off Engines.

The illustrations in connection show the Val-
ley Automatic Cut-off engine, built by the Valley
Iron works, Williamsport, Pa. These engines

engraving shows the engine with an out-board
bearing and fly-wheel. The automatic governor
wheel is turned crowning on the face, permitting
the use of two belts, meeting cases where it is

desired to belt from the engine to more than one

to place the piece of ivory in the mouth, when
the needle deflected still more, and as a
crowning experiment the speaker inserted the
piece of ivory, with its two different fillings, in
the body of a cucumber pickle, in which°case

Fig. I.

have been in the market only three years, during
which time this company have placed and have
in operation over three hundred of them. The
favor with which these engines have been re-
ceived, and the continuance of their success,

Jme-shaft. It will be seen that the engine is neat
in design, and so proportioned as to obtain great
strength and durability. Fig. 2 represents the
largest size of self-contained engines, and is rep-
resentative of the 16" X 24", 14" X 16", 12" X 14",
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and io"x 12" sizes. This style is especially de-

signed for electric light plants—admitting of belt-

ing to two or more dynamos as the case may re-

or diminishing force of the spring due to its

elongation or contraction ; it will also be con-
ceded that this construction of the governor ad-

FiG. 3.

quire. A number of these engines are employed
in this branch of service, and, owing to the close

regulation and economy with which they do their

work, are giving excellent satisfaction. Fig. 3

represents the governor, the operation of which
is as follows : the governor being of the class

which draws the eccentric across the shaft,

shortening the throw, and altering the travel of

the valve, varies the point of cut-off to meet
changes of load and steam pressure. By the

mechanism employed it performs this duty and
maintains a constant lead on the engine, a fea-

ture essential to a good operation.

It will be seen from the engraving that the

outward movements of the levers are controlled

by the centrifugal force of the weights on them,
and this movement is—by the link shown—con-

veyed to the eccentric, which slides in a sleeve

next to the hub. The centripetal force is ob-

tained by the springs shown. Close examination
of this system will reveal the following : That
such an adjustment of the two forces can be ob-

tained as will admit of close regulation, such
length and size of springs and such initial ten-

mits of better regulation than where gravity or
other constant force is employed. This governor
can be reversed by turning the sleeve half round

engine. The clanip-wrist, as shown with eccen-
tric rod attached, is pinched on the square slide

with a i^'' bolt ; should an accident occur by the
valve becoming rusty through want of use, and
stick, or strike the end of the chest, this wrist

will slip, preventing serious damage. This con-
struction of valve gear is sufficient recommenda-
tion of the slight load on, or the balancing quali-

ties of, the valve. On the largest size engines
i/l" valve stem is used and the slide is only ij4"
square.

Figs. 5 and 6 represent ihe valve. The shape
of ihis valve is, as shown in Fig, 6, square, and
set with the edge towards the center of cylinder.

Over the valve is placed a cover, Fig. 5 ; be-
tween this cover and the seat are two strips of
copper y/j,-^" in thickness ; these can be re-

moved when required by the wear of the valve.
By this plan it is claimed that the objections
heretofore existing against the piston valve are
removed, making it a piston valve without faults.

When it is understood that steam is admitted in

and around the valve, and the exhaust taken out
at the end, it will be seen that the engine can be
run with the exhaust chest cover removed, and a
thorough inspection of the valve made under
steam pressure with the engine running at full

speed. The almost perfect balance of the valve
prevents undue wear against the seat, and the
large bearing surface underneath is sufficient to

prevent wear due to weight. To the valve
and governor of this engine, in connection with
its fine workmanship, is due its success.

Figs. 7 and S show two indicator diagrams
taken from these engines, with data as follows,

viz.: Card 7 was taken from a 14" x 16" engine
running at 240 revolutions per minute, heavily
loaded. This engine is driving a woodworking
establishment, and is constantly doing the work
shown. The card is excellent. Card 8 is taken
from a 5" x 7" engine at the works while on the

Fig. 4.

sion given that the increasing or diminishing
force of the weight due to the distance frcm the
center of rotation is uniform with the increasing

on the shaft, and pivoting levers to run the other

way.
Fig. 4 represents the valve slide used on this

testing block, and is a striking illustration of the

quick operation of the governor. It will be
noticed that there is a drop and sudden rise in

the steam line ; this was caused by the cut-off

taking place, 'a sudden application of the brake
affected the governor and caused the engine to

take steam twice in the same stroke.

One of the best testimonials of the success of

these engines is the fact that the company have
in operation 22 engines in their own city.

Electricity.'

By George H. Bliss.

Whence does it

How does it come
the utilities of its

Part I,

What is it ? Where is it ?

come ? Whither does it go ?

and go ? What are some of

coming and going ?

These and many other questions naturally

suggest themselves in taking up this theme for

consideration.

It is a broad subject, and in the brief time I

intend to occupy it will be possible to consider
only a few of the characteristics of this subtle

force which we call by the name of electricity.

In a conversation not long since, Mr. Edison
remarked that " owing to the increasing magni-
tude of the electric field, the only hope for one

1 Read before the Hyde Park Lyceum, Feb. 6, i8.'^8.
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who desires to attain eminence therein is to con-
fine himself to a specialty in electric investiga-

tion or apjilication." Air. Edison has probably
covered a wider range, both in the number and
variety of his inventions pertaining to the electric

arts, than any man, living or dead. After years

of application, to which he has brought tlie high-

est genius and tlie most intense industry, he
finds, as do all others who delve in the realm of

knowledge, that the horizon of his understanding
constantly broadens, till it becomes too vast for

general research, and effort must be confined to

a special line of thought, to reach practical re-

sults.

There are a few units which have been adopted
for use in electrical measurements. Crudely
stated, the ampere represents the volume of elec-

tricity ; the volt expresses the pressure, and the

ohm stands for the resistance encountered.

An amateur once asked Mr. Edison what the

terms, ohm, volt and ampere really meant ? In a

somewhat humorous vein he replied ; "They are

scientific terms invented for the purpose of con-
cealing what we don't know."

There was a good deal of frank truth in this

reply, for what we "don't know," about electri-

city far exceeds the exact knowledge attained,

and indeed we are now only upon the borders of

a vast realm of possibilities pertaining to it. It

might be easy for me to mystify many of you
by an array of electrical terminology, but such
is not my purpose. It is my choice to say
to you frankly at the start " that I don't know,"
and to indulge in the desire that what is said

times startled by the ease with which young men
grasp subjects under which it was our lot to

stagger with much difficulty. We are apt to

forget that they come into the arena having the

full benefit of all the accumulated facts which

readily enable them to mount to an altitude of

comprehension to which we climbed, if at all,

with the utmost difficulty. It is customary to

speak of electricity as a fluid and many of the

terms necessarily used in explaining its phenom-
ena are based upon this theory.

We are also often told that electricity pervades

all matter, that some substances have the capacity

for storing a large amount of electricity while

others will hold much less in comparison. When
a body contains an excess of its normal charge

it is said to be in a plus condition and when
there is a deficiency it is in a minus condition.

When there is a plus condition the tendency is

to discharge to surrounding bodies and when
there is a minus condition the tendency is to

draw from surrounding objects. Again, it is

sometimes said there are two kinds of electricity,

the one positive and the other negative. Bodies
charged with the same kind of electricity repel

each other. Bodies charged with opposite kinds

of electricity attract each other, but as soon as

contact is permitted, if the charges are propor-

tionate, they immediately neutralize each other.

The eart'i is generally considered as a great reser-

voir of electricity and we know that as a mass it

has a fixed polarity attracting the compass north

and south. We know that a piece of iron placed
north and south on the surface of the earth, if

Thomson-Houston in the Pennsylvania
Depot.

The Pennsylvania Railroad company never

goes into anything by halves nor takes up a mat-

ter without careful consideration. This well

managed corporation has for a long time been
considering the matter of electric lights and how
best to utilize them.

After looking at the matter from all sides thc-y

came to the conclusion that it was the best econ-

omy and the most satisfactory in every way for

the road to own its own plants. Having decided

in favor of the electric light and having concluded
that the best policy was for the railroad corpora-

tion to own its own plants in all its principal sta-

tions between Chicago and the seaboard, the

next question was the adoption of a system and
the Pennsylvania depot in Chicago was selected

as the initial point to put the company's policy

as regards electric lights into operation. With
so much at stake and so many plants depending
perhaps upon the selection made for the Chicago
depot, the competition for this initial installation

was of course very keen. The Thomson-Hous-
ton company however carried off the contract

and the plant is now installed and in full opera-

tion. A brief mention of this fact was made in

last week's Western Electrician.
The Thomson-Houston installation at the

Pennsylvania depot is a model one in every way.

The engine and dynamo room is located be-

tween two abutments of the viaduct over which
Adams street passes, or in other words, the room
is directly beneath the surface of Adams street,

Fig. 7. Valley Autom.vtic Cut-off Engines. Fig.

may serve the simple purpose of interesting and
stimulating you to find out for yourselves.

Almost in the opening sentence of this paper
I referred to electricity as a "force." It is

closely allied to heat and light, being easily con-
vertable to or from either by motion. An illus-

tration of the interchangeability of forces, is

shown in the ordinary means employed for pro-
ducing the electric light by dynamic electricity.

The latent store of energy is first found in the
coal which is called into activity by combustion,
in the form of heat. The heat applied under
the boiler converts the water into steam ; the
steam sets the engine in motion which in turn
rotates the armature of the dynamos. This op-
eration converts the force applied into electricity.

The electricity is conducted over suitable wires
to the lamps where it changes into light.

In explaining this transformation of energy at

the railway exposition which was held in this city

a few years since to the Rev. H. M. Scudder,
who was always intensely interested in mechani-
cal and scientific results, after having had the
various steps traced, he finally inquired :

" How
is it that in the dynamo machine motion is con-
verted into electricity ?" I could only answer
that by constructing the machine with certain
proportions and applying motion to the armature
electricity is produced.

" Oh," said he, " then the system is built upon
a discovered fact." I desire to call the attention
especially of the young, to the importance of an
established fact. Whenever a fact presents it-

self clearly to your comprehension cling to it

with pertinacity. Don't allow yourself to be
reasoned or shaken away from it by sophistry or
false logic. He who is so fortunate as to give
to his generation a new and indisputable fact

accomplishes far more than many of us can
reasonably expect to add to the world's know-
ledge. As years creep upon us we are some-

allowed to remain, will become polarized, indi-

cating electric currents and action. We know
that rocks are often filled with metals in such a

way as to be almost positive proof that the deposits
were made by electric action.

In the winter the aurora borealis often bril-

liantly illuminates the northern sky. In the sum-
mer the lightning's flash repeatedly reminds us
of the presence and energy of electricity. So
nature seems at times to flash upon our senses
of touch, sound and sight, the consciousness that
electricity is all pervasive and ever ready to

manifest itself by the most brilliant display of

illumination and power.
Let us look more carefully into the known

causes which bring electricity into action.

If I rub this glass tube with the silk handker-
chief held in my hand electric force will be ex-
cited on the surface of the glass. This is shown
to you by the fact that when I hold the tube over
the bits of paper on the desk they are attracted
to it. Now, what is the explanation of the pres-
ence of this electric force upon the tube? It is

simply that the mechanical energy in the form of
motion which was applied to the tube has been
converted into electricity. A small portion of
the energy has been turned into heat and the
balance has been converted into its electric

equivalent. Of one thing we may rest assured,
that as you can not destroy a particle of matter
but only change it from one form to another, so
no portion of the mechanical force expended up-
on the glass is lost, but it exists as heat, electricity

or stored force ready to exert itself when con-
ditions are favorable.

(To it' contimied^

Among recently incorporated companies is the
Chicago Automatic Induction company; capital
stock, $1,000,000; incorporators, George S.

Robertson, James C. Martin and M. H. Tilden.

nevertheless the space has been utilized to the

best advantage and a clean, neat and compact
dynamo room is the result.

There are four dynamos, two arc and two incan-

descent, the former being twenty-five and thirty-

five light capacity each respectively and the lat--

ter 350 lights each. At present, however, 68 arc

lights and 860 incandescent lamps are burning.

The dynamos are at one end of the room and
the engines are at the other. About midway
between dynamos and engines is the shaft, it is

provided with friction clutches so arranged that

any one or all the dynamos can be run from it.

The power consists of two automatic cut-off en-

gines each I2"xi2" and at present they are run-

ning at 265 revolutions and give the shaft a

speed of 417 revolutions. Steam is supplied

from a battery of internally fired boilers, located

in the basement of the building on the opposite

side of the passage way leading to the dynamo
room.
There are five arc circuits and nine incandes-

cent circuits, which, by the way, are of okonite

wire throughout, a wire of first class insulation

being necessitated by the character of the build-

ing into the construction of which iron enters

largely. The switch-board is very complete,

while the equipment of current indicators and

voltmeter, the arrangement of fusible strips and

switches and wall controllers for equalizing the

current in the arc circuits leaves nothing to be

desired.

The arc lights are mainly distributed through-

out the train shed and outside the building, while

the incandescent lights are used in the waiting

rooms and the various offices in the station. The
entire system is in operation from about half

past four o'clock m the afternoon until half past

eleven o'clock at night. Then a part of the arc

circuit is cut off and the remainder run until

three o'clock in the morning when more arc
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lights are cut off, while the main part of the in-

candescent lights are used until about midnight.

The electroliers are handsome and the light per-

fectly satisfactorj'. As a whole the plant is a splen-

.did one and has been constructed with that care

for detail that is a marked characteristic of the

Thomson-Houston company. The Pennsylvania

company is highly pleased with the installation.

CORRESPONDENCE.
New York Notes.

New York, Feb. 4.—The notable event in

electrical circles this week was the formal open-
ing Tuesday evening of the permanent home of

the New York Electric club. The four story

building at 17 East Twenty-second street was
purchased by the club some months ago, and it

has been fitted up by friends with such electrical

and other furniture and novelties, that there is

not another among the many club houses in New
York that will compare with it in general attrac-

tiveness. The house-warming was opened by a

short address by the president of the club, Henry
C. Davis, who introduced the orater of the even-

ing Prof. H. A. Rowland, of Johns Hopkins uni-

versity. Prof. Rowland spoke of the " Electrical

and magnetic discoveries of Faraday," and his

address was followed by happy remarks by
Mayor Hewitt, Dr. Geo. H. Benjamin, Dr. Otto
A. Moses, O. E. Madden and others. About
four hundred members of the club and guests
were present, and letters of regret were read from
President Cleveland, Governor Hill, General
Sherman, Admiral Porter, Prof. C. A. Young,
and many other distinguished gentlemen. One
of the most pleasant incidents of the evening was
the presentation to President Davis of an elegant

Geneva non-magnetic watch. Of course the
building is brilliantly lighted both inside and
outside, no gas being used, however, audit is

fitted up with the common electrical ap-
pliances, such as bells, annunciators, etc., but
there are some novelties which attract the atten-

tion of each visitor. One -of the most pleasant
surprises is at the threshold, for the door is

opened automatically as one puts his foot on the
topmost step of the stoop. The boot-blacking
apparatus is fully appreciated ; a porter daubs
blacking on a man's shoes and then puts on the
polish by means of a brush that is rapidly re-

volved by an electric motor. Steaks are cooked
on an electric broiler, and feet are warmed on an
electric heater. Self-winding clocks, that will

run for a year without attention, are operated by
storage batteries. The safe is protected by an
electric combination lock. The Metropolitan
and American companies have placed their tele-

phone instruments in the building, so that com-
munication may be had direct with all subscrib-
ers in New York, Philadelphia, Boston, Albany,
New Haven, and other points. The club house
and its many attractive features must be seen to
be fully appreciated, and a cordial invitation to
call is extended to ail persons interested in elec-
trical matters.

The confidence of Northern capitalists in the
" new south " and the application of the electric

motor to the operation of street railways, is

shown by the building and equipment of the new
Union street railway at Richmond, Va., by a
New York syndicate. This road was completed
and put into successful operation last Monday,
and as the cars are driven only by electric mo-
tors, some details of the system maybe of general
interest. The Sprague overhead contact system
is used. There are about thirteen miles of track,
with forty cars, running at a maximum speed of
fifteen miles an hour, the axles of each car being
moved by two motors, having a total capacity of
fifteen horse power. The power is supplied
from a central station, by three Armington &
Sims engines, each developing, when running at
full speed, 125 horse power, and driving two
Edison dynamos especially wound for this service.
The feed wires tap into the line wire at four dif-

ferent points, thus maintaining the pressure ap-
proximately equal all along the line. All the
conditions and difficulties of street railway ser-
vice have been successfully met in the case of
this new road at Richmond, there being an unu-
sual number of grades and curves, the grades
reaching a maximum of twelve per cent, and

most of the time when trial trips were made the
rails were covered with sleet and snow. It is by
far the largest electric railroad equipment in the
world, and is larger than all the electric rail-

roads of Europe put together.

The report of the board of trustees of the

American institute, which was read and adopted
Tuesday of this week, stated that scientifically

the recent electrical exhibition was the most
valuable ever held under the direction of the

nstitute.

Complaints have been made by the Western
Union Telegraph company, as well as by many
victims, about the swindling operations of a

telegraph school on P^ast Fourteenth street,

called the Western Telegraph company, which
advertises to teach young men and women teleg-

raphy for a large money consideration in ad-

vance, and then get them permanent situations

at from $75 to $100 per month. These com-
plaints have reached good Mayor Hewitt's ears

and excited his sympathy, and he, in a letter to

President French, of the police department, pro-

poses action as follows: "I can not find any means
of reaching them through the law. It seems to

me therefore that it will be necessary to station

a police officer in front of the premises, and warn
all young men and young women who are seen
going in and out of the institution, of the charac-

ter of the place, as was done in the case of mock
auctions. This may lead to a suit for damages,
but, as I am determined to break up this institu-

tion, I will be personally responsible for the

consequences. I trust that you will take imme-
diate action in the matter, as I have now a list of

ten young men and young women who have been
swindled out of their money in this place."

Partrick & Carter, of Philadelphia, have issued

a new illustrated catalogue. Particular atten-

tion is called to two new electrical devices, which
are fully illustrated and described, namely, a

patented combination. bell and push button, the

complete instrument being smaller than an or-

dinary box bell ; and a new hotel annunciator,

with guest time call, room call and fire alarm
combined.

P. T. Barnum has his offices in New York and
at winter quarters of his show at Bridgeport
connected by a .telephone line with long distance

instruments. It was said that while the recent

poultry show was in progress, the roosters raised

such a racket that it was almost impossible for

the New York clerks to hear at their end of the

line, and that the screech of the biggest Shanghai
in the show was plainly distinguishable.

Pilots have never taken kindly to the illumina-

tion of water by electric lights. The lights on
the tower at Hell Gate were discarded some time

ago, and this week Alderman Holland presented

to the board of aldermen a petition from the

American brotherhood of steamboat pilots, set-

ing forth that they are suffering from the electric

lights on the river fronts because the glare and
reflection of these lights bewilder them in the

wheelhouse, and thus endanger the lives of thou-

sands under their charge. They asked that the

lights be masked upon the side next to the water.

Chas. A. Schieren &: Co., report sales of leather

link belting this week to the following electric

light companies, for ' use with dynamas : Fort

AVayne Jenney Electric company, Edison Elec-

tric Illuminating company, Brockton, Mass.,

Plainfield Electric Light company, Edison Elec-

tric Illuminating company, Birmingham, Ala. A.

From Kansas City.

Kansas City, Mo., Feb. 4.—Among the elec-

trically equipped and burglar proof residences of

this city the palatial home of J. C. Dold at 1220

Troost avenue, stands at the head. All the

doors and windows are connected with an elec-

tric alarm, while floor matting is placed at each

door, at the head of the stairs and in front of the

safe and side-board. In the circuit is an alarm

bell located in Mr. Dold's sleeping apartments.

Electric automatic gas burners are attached to

each chandelier so that by the pressure of a but-

ton in Mr. Dold's room, the house can be lighted

from cellar to garret simultaneously. If an in-

truder should overcome the burglar alarm on the

doors or windows he would be sure to encounter

the floor matting and thereby give warning of

his presence. A C. and C. electric motor also

adorns the house, making itself useful as well as

ornamental. Last but not least is the large full-

blooded mastiff that roams the house nightly at

his pleasure. It is evident from the foregoing

that Mr. Dold and family are well protected from
the criminal class that have infested the city

lately.

The Interstate Electric company have just fin-

ished placing a large Hess annunciator with

return call and fire alarm connection in the Eon-
aventure hotel on Independence avenue. The
annunciator gives splendid satisfaction and much
credit is due O. W. Detsch, the company's elec-

trician.

The same company have also just finished

putting 66 cells of the New York Electric Accu-
mulator company's storage batteries in Whittick

& Penfield's paper house 517 Delaware avenue.

The current is generated by a Hawkeye machine.
The firm intends to light stores and offices in

the vicinity and will increase their plant as the

demand grows.

Articles of incorporation of the Home Tele-
graph company have been filed in the office of

Recorder Hinde. The capitalstock is $100,000,
divided in 1,000 shares of par value of $100 each.

The stockholders are all residents of Kansas City
and their names follow : Thos. E. Gaines,

Chas. E. Kearney, P. H. Madden, F. P. Perrin,

John Speas. The purpose of the corporation is

to construct and acquire by lease or otherwise,

and to operate telephones and telegraph lines

;

also to operate and lease a system of communi-
cation by messengers and to convey messages
and signals.

Rumor had it that the Missouri & Kansas
Telephone company would remove their general
offices now located here to Topeka, but the
treasurer informed your correspondent that they
would remain in Kansas City.

A new American District Telegraph company
was formed here on the 4th inst., capital fully

paid up. The following is a list of the officers

and directors : President, C. B. Adams, vice-

president, Rollin Bingham, treasurer, Ameri-
can National Bank ; secretary and general
manager. Coles Flournoy ; directors : C. B.

Adams, Rollin Bingham, Coles Flournoy, C.
H. Cone, J.P.Gilmer ; attorney, Wm. Allbritian.

The E. P Supply company's automatic district

system and appliances will be used.

The Fort Wayne Jenney Electric Light com-
pany have placed in Swift & Co.'s packing house
in Armourdale, Kansas, two incandescent and
one arc machine. They are now running 525
incandescent and 16 arc lights. The plant will

soon be increased Kerite and okonite wire are
used throughout.

The Interstate Electric company of this city,

have placed 66 cells of the New York Accumu-
lator Co.'s storage batteries in the new office

building of the Wabash railroad. A Thomson-
Houston dynamo is used in generating current.
The company contemplate putting in a new dy-
namo in the near future.

The city of Chetopee, in the southeastern part
of Kansas, has probably one of the finest equip-
ped electric light plants in the west. The con-
struction work was under the supervision of C.
A. E. Rueble. They have two 450 light Edison
dynamos, of the latest pattern, one Buckeye engine
of 100 horse power, also a Buckeye boiler of the
same capacity. They are novf running upwards
of 600 incandescent lights, which are located in

churches, stores and hotels. At a recent meeting
of the council of that city, a contract was made
for five arc lights, which will be running within a
week from date; the lamps to be used are the
Simplex, which are run from the Edison circuit.

This is no doubt the only plant in the west run-
ing arc lights from an incandescent circuit. The
plant is owned by R. B. White, J. J. Flannery,
and Thomas O'Hare, all leading merchants of
the city. They are contemplating placing about
eight arc lights for the stock yards and railroads.

H. G. Smiley, manager of the Electrical Protec-
tive Supply company, is here on business for
his company.

C. H. Cone has just returned from a short trip

through Kansas, in the interest of the Electrical
Supply company.
Among the recent arrivals in our city, is D. H.

Dorsett, of Chicago, proprietor and contractor
for the Dorsett conduit system of underground
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wires. Mr. Dorsett's intention is to aslc the city

lor a franclii.'ie giving liini the e.Kchisivc rij;ht to

lay coniluils for tclegrapli, telephone and electric

liglit wires in Kansas Caty, for a term of years.

Oswego, Kansas, is soon to have an electiic

light plant. The station is nearly completed.

The system has not as yet been decided on.

Among the large isolated electric light plants

of tliis city, the United States Electric Lighting

company's plant in the Nelson & Welles build-

ing, corner of Missouri avenue and Main street

.stands at the head, being one of the most com-
plete and largest plants in the city. The building

is one of many beautiful ones and is si.x stories

high. The first story of the outside wall is

built of Bedford oolitic limestone and War-
rensburg sandstone ornamented with large

jiolished columns of Jonesboro red granite, the

remaining five stories are composed of Fox
Island gray granite, also ornamented with

smaller columns of Jonesboro red granite which
lends a peculiar contrast, adding greatly to the

beautiful and massive appearance of the structure.

Three pediments rise above the cornice to the

dizzy height of 115 feet from the curbing. The
building contains 1S2 elegantly fitted offices,

eight store rooms and basement. The upper
floors are occupied e.xclusively as offices, in-

cluding the city offices, eleven in number. The in-

terior decorations are very elaborate ; the walls

and ceilings are of hard finish, with wainscoat-

ings composed of varnished Lincrusta Walton
trimmings in panels. The rooms are provided

with massive brass chandeliers, which furnish

incandescent electric lights. The hall floors are

of colored tile. Each floor is provided with

spacious wash rooms and closets. The building

is provided, as generally expressed, " with all

modern improvements." In the basement front-

ing on Missouri avenue, is located the electric

light plant, consisting of a 150 horse power
Ide engine, which furnishes power to four

United States electric light dynamos, three in.

candescent, with capacity of 300 lights each,

and one arc ; 1,000 incandescent and twenty arc

lights are used in the illumination of the build-

ing. From the following it will be seen that the

engine room is the acme of perfection : It is 90
by 20 feet in dimensions, and is finished in Cali-

fornia red wood, with colored tile flooring.

The switch-board is made of California red wood,
paneled and carved. United States fittings are

used throughout. The lights on the floors and
in corridors are so arranged that they can be con-

trolled from the switch-board. Two duplex
compound pumps furnish water for the elevators.

The dynamos are so arranged that they can be
cut in or out at pleasure without stopping the

engine. Six boilers, of 100 horse power each,

furnish power for the electric light engine and
for heating the building. The plant is perfect

in every detail, and gives entire satisfaction.

Much credit is due W'm. Sex, the genial electri-

cian, for the perfect satisfaction the plant has

given. It has been running eight months, and

in that time has burned out but ninety-two in-

candescent lamps. 1).

A Detroit Note.
Dktroit, Feb. 4. — The product of copper

from the Lake Superior mines for the month of

January was as follows : Calum.t & Hecla, 802

tons. Tamarack, 625 ;
Atlantic, 22S14 ; Osceola,

210; Franklin, 177; Huron, iio, C.

THE ELECTRIC LIGHT.
The palatial stables of LeRoy Payne at Che-

banse, III., are lighted throughout by the electric

light.

The electric light plants in Monmouth and
Champaign, III., were started on the first.

THE ELECTRIC MOTOR.
An electric tram-car has been shipped from

Wolverhampton, England, to Sydney, New South

Wales.

THE TELEPHONE.
It is said that the German government is dis-

posed to relax the strictness of its recent inter-

diction of telephonic communication across the

French and Swiss frontiers, and to sanction a

project for a line between Brussels and Cologne,

and that the work will soon be commenced.

THE TELEGRAPH.
The Postal Telegraph company, of Chicago,

has taken the street floor in the Phoenix Building,

and will hiive their local general offices there.

This is one of the finest offices in the Board of

Trade district.

Frank J. Primrose, of Philadelphia, has sued
the Western Union for $50,000 damages. He
claims to have lost that sum through a blunder
in sending a telegraph message, by which his

western agent bought wool on a falling market.

Miscellaneous Note.
The Western Electric Benevolent association

gave a most enjoyable masquerade ball at Klare's

hall in Chicago February 3rd.

Electrical Patents.
Issmd Jan. 31, 18S8.

377,021. Electric Temperature Regulator. Lucien F.
Easton, La Crosse, Wis.

377,046. Armature for Dynamo Electric Machines. Ed-
ward J. O'Beirne, Elgin, III.

377i073- Protecting Device for Electrical Apparatus.
Angus S. Hibbard, New Yorlc, N. Y.

377. 0S3. Electrical Auxiliary Signalling System. Geo. F.
Milliken, Boston, Mass., and Henry B. Lytle, Provi-
dence, R. L

377,107. Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

The invention relates to supporting and changing
storage batteries on street cars, etc We give the first

of the nine claims: '"The combination of a car liaving

compartments under the seats, a removable bottom for

said compartments, and secondary batlcrics supported

upon said removable bottom."

377,110. 'i'elegraph Instrument. William S. Logue,

lialtimorc, Md.
377,118. Insulating Electric Conductors. Rupert Schcf-

bauer, Dresden, Saxony. Germany.
'i'he invention consists in passing the conductors be-

tween rollers along with a sheet of paper moistened

with a solution of ammoniacal oxide of copper, and
afterward treating the saiti sheet by heat and pressure.

377,210. Electrolyte Compound. George li. Pennock,

lirooklyn, N. Y.
The first of the four claims is given ;

" In an elec-

trical battery, mineral wool, in combination with acids

or fluids (f atiy kind'capable of decomposing it."

377,215. Traveling Current Collector for Electric Railway
Motor-Cars. William M. Schlesinger, Philadelphia,

Pa.

Of the twenty-seven claims we give the first and the

last: "I. In an electric railway, the combination,

with a car, of a bar or support and a current-collector

frame mounted upon said support and having a longi-

tudinal and a lateral rocking motion, a lateral sliding

motion, and a vertical movement independently of said

support, substantially as and for the purpose set

forth.

"27. A traveling current collector for electric rail-

way cars, composed of a central plate, provided with

separate side plates, and integral side lugs, said side

plates being secured to plate and inclosing conductors,

and insulated brushes, secured to lugs and in circuit

with said conductors, substantially as set forth."

377.217. Alternating Current Motive and Regulating De-
vice. Elihu Thomson, Lynn, Mass.
The third claim is as follows: " A motive or reg.

ulating device for alternating current circuits consisting,

essentially, of one or more alternating current coils, a

closed circuit conductor adapted to carry induced cur-

rents of high self-induction, and an iron core connect-

ed to said conductor and movable with the same into

different positions in the magnetic field, as and for the

purpose described.

377.218. Electric Belt. George W. Totman and Perry C.

Totman, Cassadaga, N. Y.

377, 22g. Electric Locomotive. Edward M. Bentley, New-
York, N. Y.
The invention is stated to consist in gearing the

motor to a single axle, while at the same time it is

supported on a framing outside the axle, so that its

whole weight rests on the axle, and thereby increasing

the tractive power of the vehicle

377,230. Electric Motor. Edward M. Bentley, New York,.

N. Y.

Zll'-lil- Plug Switch for Telephone and Telegraph Cir-

cuits George H. Cole, Atlanta, Ga.

377,255- Regulation of Electric Motors. Daniel Iligham,

I'hiladelphia, Pa.

The invention relates to constant current motors, and
its object is to regulate the speed of such motors. We
give the last claim: " The combination of thearmatuie
of an electric motor with a field magnet having shunt

coils and series coils opposed to each other, a short

circuit around the series coils, a movable contact to

open and close said short circuit, and a speed-governor
driven by the armature to operate the said contact."

377,256. Electric Annunciator. John W. Hoffman, Pull-

man, 111,

377.319- Electric Motor. Charles T. Mason, sr., Sumter,

S. C.

377,340. Galvanic Battery. David Urquhart, Westminster,
and Benjamin Nicholson, South Norwood Park,

County of Surrey, Eng.

The first claim is: "An electric batter}' having a

negative eleiuent composed of or carrying peroxide of

silver, in combination with a positive element and
electrolyte, substantially as described."

377.344- Railway Telegraph. Charles W. Williams, Cave
City, Ky.

M. T. Greene, Pi-esidtmt.
'

Geo. A. McKixlock, Treasurer. Wm. n. McKixLOCK, Secretary

Ceni^ral Eled^ric Bo.

WESTERN AGENTS COMPANY.
TRADE MARK.

Electric LiBlit, Telephone lITTTJfC A WT^ /^ A TJT T'O tor Aerial, Submarine and
aadTelegrapU W i,XV£il9 IXatJ VAOjjXiJd Underground uses. -

38 & 40 La Salle Street, Claicago.

PROVIDENCE, R. I.,

EXCLUSIVE ilASUFACTUKERS OF THE

4JJL//J&/

Telegraph, Ttlep'ione and Electric Light.

Highest Insulation and Lowest Inductive Capacity

of any Cable in the Market.

\ New York Office, 18 Cortlandt Street,

P. C. ACKEJRMAN, Agent.

Reliance Q-l and grease Company,
(J. M. BACHERT, Manager.)

6 Brathenal Building, CLEVELAND, O., U. S. A.

it
SOLE MANUFACTURERS OF

Universar' ^\^nm (Dachine Qil*

REDUCES, INSTANTLY, ALL FRICTIONAL HEAT,

Keeps Journals Cool. Absolutely no Clogging. The best Oil

ever placed on the Market to meet the requirements of

ELECTRIC LIGHT AND POWER PLANTS.
"Talvc-Oleiiie," for Valves and Cylinders.

"EcUiise" LnbricaUiif/ Compound. 'Chelsea" Scale Solvent.

SEND FOR DESCRIPTIVE CIRCULAR.

Liberal terms to resident agents. Samples free on application.
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CHAS. M. WILKINS.FRANKLIN S. CARTER.

Partrick & Carter,

Electrical Supplies

E. WARD WILKINS.
ESTABLISHED

1867.

for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
SOLE PROPRIETORS OF TDK

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Batteries, Electric Bells, Pusb Buttons, "Wire, etc. Electric Bell Hantrera' Suppllea, Electro-Platere' Supplies, E ectro-Medlcal Machines, Experliaental Apparatus, Electi leal XovcUles, etc., etc. Send for Catalogued

and get prices before purchasing.

Tl>rtt!BEi-i

IBmHuHa!^ Friction Clutch Pulleys

11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR &. DODSE, 125 No. 5th St, Phila.

FOR DYNAMO DRIVING.

Investigate before Buying.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

/^^UTOMATic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Skkd for Catalogue.

C. F. Annhtt, President. S. F. Fhnton, VIce-Pres. and Treaa. Chas. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

-DEALERS IN—

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lighting, Fire and

Burglar Alarms, Eleotro-Med cai Apoaratus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

CHAS. A. CHEEVER, Pres. WILLARD I.. CANDEE, Treas.

The Okonite Company,

pNp
Thau -. ^,AK^^.

^ M flWUFACTUREHS OF .

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"We particularly desire that a trial should be given our wire by all parties contemplating TJnderground,

Aerial or Submarine service as we are convinced that It Is the safest wire for the purposes known, and we
can. without hesitation, refer to parties who are now using It. "We are also manufacturers of the celebrated

OKONITE TAPE, the oest Insulated Compound for making joints In the market. Estimates and

quotations furnished upon application.

Chicago Branch 38 & 40 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIU CO.. Minneapolis, Minn.

Nebraska Branch, MiOUND ELECTRIC CO., Omaha, Neb.

GEO. H. BLISS,
EIxECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions,

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET CHICAGO, ILL.

THE "CLARIC" ^Z^IRE,
Insulation Guzranteed Wherever Used, Aerie I, Underground or Submarine.

In a letter from the Inspector of the Boston Fire Underwriters* Union, under date of Marcti
29, 1886, he says ; "A Tlioroughly Reliable and Desirable Wire in Every Kespect."

The rubber used In Insulating our -wires and cables Is specially chemically prepared, and is guaranteed
to he waterproof, and will not deteriorate, oxidise or crack, and will remain lle.vlble in extreme cold weather
and not affected by heat. The Insulation Is protected from mechanical Injury by one or more braids and i he
whole slicked with Clark's Patent Compound, which is water, oil, acid and, to a very great extent, fire proof.

Our msulation will prove durable when all others fail. We are prepared to furnish Single Wires of all

gaugea and diameter of insulation for Telegraph, Telephone and Electric Lights from stock. Cables made
to order,

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hampshire Street, Boston, Mass.

HENKY A. CLAKK, General Manager. HERBERT H. EUSTIS, Electrician

The Electric Packing Co.,
CLEVELAND, OHIO, U. S, A.

MANrFAOTTIREHS OP THE

Patent High. Speed Facklxxg,
MADE ESPECIALLY FOa ELECTRIC LIGHT ENGIIMiS.

Delivered free on 60 Days Trial. Satisfaclion Guaranteed or no Pay.

THE Billings & spenger go.,

IIASITFACTURERS OF

Drop Foriinis in Coper, Iron or Steel,

Pu-e Copper Commutator Bars for Electrc n/lot-:rs or Gen"ralors,
Steel Commutator Rings and Nuts, Steel Wrenches and Eye Bolts.

Correspondence solicited and estimates furnlslu'd on receipt of models.

DROP FORGINQS TROM PURII GOPPHR. -

THt BILLINGS &SPEWC£R,CO HARTFORD.GOMN,

The Eddy Electric Manufacturing Co.

Automatic ^leetrie /T\otor5:MANUFACTURERS OF (MATHER PATENTS.)

In all sizes from % H. P. upwards. The efficiency of these Motors is over 92 per cent. They require no rheostat, are perfect

in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPINO, COPPER REFINING, ETC

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.
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J. B. YOUNG,
PRESIDENT AND TREAS.

B. K. JAMISON,
VICE-PRESIDENT.

8@lair Carb#ii
OFFICE,

N O. 6 9

Sdiniidt & Friday -

Building. p
PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

"The Campbell Line Wire"
FOR ELECTRIC LIGHTING.

A Substitute for Underwriter Wire. A Durable, Well-Insulated
and a Fire and Water-proof Wire.

Jliinufactiii-eil and Sold only by the

CAMPBELL ELECTRICAL SUPPLY CO.,
NewYorkAgenls,Knapp& Hague, 52 Fulton St. 95 M'lk Stree', Boston, MasS.

Telegraph, Telephone and Electric tight Supplies.

ANNUfiCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

WALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC.-i ETC.

F{ailu/ay J(^l<^(5rapl7 5^PP'y Qompapy,

No. 2ft and 213 Randolph Street, CHICAGO.

COEBESPONDBKOB SOLICITED.

The National Electric Light Association.
Tlic .'inniKil meeting of the National Electric Light As-ociation "will be held at the

Monongaliela Ilonsa, Pittsburgh, Pa., Feb. 21, 23, 23, at 11 o'clock.

Address nil communications in relation to this convention to

S. A. DUNCAN, Clialnnan Kxecutive Committee,
Care of AM.EOiir.NV County LifinT Company, PITTSBURGH, PA.

Gutta Percha Insulation.
GUTTA PERCHA

IS THE
STANDARD

INSULATION.

Does not dtfei lO

raie^ and for
wideraaler or

uiideigioiiiiil

zs the i/w^l

IteCiable aiid

Durable.

T.iil or rndprprmind. Anynuaibor
ofCouduc-tlug Wlret).

Marks" CrnnpovTid and Balata
p. "-^ -^ inxidaled W^retf, t'ord-
•S";^ ^ "^^>^ (i(I^ J'^'d Cables, for

'*C**.
y.'Lr,

'%^f

Balatn Cord,
forlocHiiilcaceDt

Light.

Acid Tessels, Pipes,Vats Elc

4V\ ,,

v.' fjtar

Alaim,
An>-'i>nator,

' / Flcrlric Light

/. and (-(If Light

/ 2ng ]\ iit'i and

^ Ca/' <b StlA, Cot-

ton and Ftbre Cov-

ered Mar^iet Wires,

FleHble Cables and

Cordage. G. P. Sheet or

Chatter ton's Compound

for Cable Splices, and Pure

G P Goods of every variety.

ftlirkH Compounil Wire, for BtttCery Coppers.

Our Balata Insulated Flexible Cords
ARE SUPERIOR TO ALL OTHERS.

SEND FOR SAMPLES.

SCHENECTADY, IS^. Y.,
MANUPACTniiERS OF

Insulated Wires, Flexible Cords jndCables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, 19 Dey Street, New York.

PRICE $3.25.

A. B. LYMAN
Electrical Supplies,

C'evtiand,

Chlo.

h 11 Olliit

Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

Ji^e paF<kep-rjLi5^eIl f\^m\n^ and
f[\\^.

Qo.

ClnnfirfTn /^^^PTfe'^^kX Adapted to all systems

/^^^^» CITY OFFICE,

Lp li^BlyiiPiiBSi.

Gafhoq^ ST. LOUIS,

MO,

Bug § Dust Proof

BELLS.

Hazazer & Slanlei,

Manufacturers,

32 &, 34 Frankfort St.,

NEW YORK.
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HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BARE JLlSriD IlSrSXJLiLXEID -y^iRE. :

Underwriters' Copper Electric Light Line Wire, handsomeiy finishied, highest conductivity. Copper IMagnet Wire, Fiexibie Siik and Worsted
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Woric. Insuiated Iron Pressure Wire.

PATENT "K^ K
" LINE WIRE

FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES,

factories: waterbury, co im n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL,
185 DEARBORN ST., CHICAGO, ILL. NEW YORK AGENT.

AGENTS FOR FOREST CITY AND OTHER CARBONS.

United States GlectriG Fire Alarm (Jo.

EVART, MICHIGAN.

PROPRIETORS OF THE

Cliase Police and Fire Alan TelesraBli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

J.J. DICIiKY, President. ISRAEL LOVETT,
H. J. WELLS, SRc'y and GenM Man. Sup't and Electrician,

FLEMOS DRAKE, Vice President

L. U. KORTY, Treasurer.

IDLAND ILICTEIC CO''ej

OMAHA. NEBRASKA.
DEALERS IN

Wos tfe© Telegraph, Telepfeoae aadl ^ieat^la

Hotel and House AnnuDcIarors, Burglar Alarms, Fire Alarms. Electric Gas Lighting, SpeaMng Tnbea,
Elevator AnnuDciators, Barierlps, Push Buttons, Electrlr Pens, TelegraphLearner's Instrumenrs, Medical

Battsrles. Linemen's Tools. Bell Hangers' Supplies. Kaliway VelocipedCB, Cars, Etc.

Western Agents THE OKONITE CO., and the Eelurn Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. We own (he Franchises of the Western States and TerrUorles for the

IMPROVED McCULLOH

^^jaE^IC^N + DlgTI^ICT -^ TELESI^^PP -^ ^Y3¥Eja,3le^

and are prepared to give franchises and construct plants on reasonable terms.

[[^"Estimates furnished and contracts made for any and all kinds of Electrical Work In any part of tho
West. Correspondence sollclced. Illustrated Catalogue and Price List on Application.

P. L. Rose.

Rose &. Reixi,

Electric [yorks,

322 N. Second St.. St. Louis, Mo.

SEBASTIAN MAT & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed especially for electri-

cians and others requiring a lathe
for accurate work. Catalogue of
Lathes, Drill Presses, Tools, etc.

mailed on application.

030. Trial.
184 W. Second St.. Cincinnati. 0.

The Globe Electric Company,
Manti/actUTerSt Itnporters and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES-

46 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits.

These sets require no technical knowledge to connect; they are
all contained in black, highly finished hard rubber cases, mounted in
nickel plate and ready for use. The bell domes are all Z\ Inches, the
coils are wound with silk covered wire and the contacts are of
platinized silver.

Three Way Annunciator and Bell Set $16 00
Invalid's Portable Call Bell Set _ 7 00
Burglar Alarm Set 7 50
Fire Aliirm Outfit - $7 00 to 8 00
Portable Electric Testing Set ..- 10 00
Family Electro Medical Set 13 00
Telegraph Set for Short Lines and Learaers 6 50
High and Low Temperature Alarm--- 13 00
Single Stroke or Trembling Bell Set --- 6 00
Switchboards, Switches, Annunciators, Bells, Wires, Push But-

tons. Alarm Contacts, etc.

WATERHOUSE SYSTEIVl

ARCano INCANDESCENT
ELECTRIC LIGHTING.

The only perfect Automatic Instantaneous

Current Regulation.

A 2,000 c. p. Arc Light produced with less than two-thirds of a Horse Power, or

twelve 16 c. p. incandescent lamps to one Horse Power.

We are producing 310 2,000 c. p. Arc Lights, Commercial lighting, on 3,400 lbs.

of coal per night, from dusk to 1 o'clock, or 2 lbs. of coal per light per hour.

We guarantee that the above lights will successfully compete with any Arc Lights
in the world, for Size, \\ hiteness and Steadiness.

Advantages, 25 per cent, less in steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND MFG. CO.
HARTFORD, CONN.

—AND

154 LA SALLE STREET, CHICAGO, ILL.

SHA\A/<S.GEAR¥
MFGR'S ScDEALERS J i :

3&55NaSEVZNTH ST,

-, PHILADELPHIA'

SEND FOR CATALOGUE.

The Card Electric Motors.
;THE CARD ELECTRIC MOTORS,
tor runnmg sewing machines, dental lathes, etc . by
arc or by incandescent light currents, also for photo-
graphic retouching and other light power uses by
pnmary battery. These motors have the Card Re-
movable Commutator, in which all the sections can
be taken out and replaced without disturbing a wire.
An ejEcellent apparatus for schools and colleges- II-
ustrated catalogue sent free on demand.

GEO. F. CARD MANF&. GO,,
MMtim w«tm Ei«trid«,. Cincinnati, Ohio.

The Standard Ol)cn-Circuit Batteries of the World.

GONDA and DISQUE,

CONDA (FORMEIIT.Y PRTSMl CELL, COMPLETE.

The Only Genuine Leclanche Batteries

Are those which bear this

LABEL, and the Trade-Mark, GONDA.

DO NOT BE IMPOSED UPON BY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO.,

149 West Eighteenth Street, New York.

GENUINE DISQUK CELL, COMPLETE.

The Porous Cell also bears Tjabel-
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Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc

ELECTRICAL AND MECHANICAL ENGINEER, a^A^riS^FlgvuRER
Oflfico and Works; 76 MARKET ST., CHICAGO.

X*iE BKCIi AUTOBIA.XIC EINGIINE.
For Rloctrlo Llnlit Service ami nil oMior purjutHCH rcqiilrlnj,' Tower; Economical In Stctim ConBumptlon;

DODB not liaco; Speeil Constant under ViiryhiK Louda and PriiHBuro or Stcnm; Simple Id CoDBlructlon
Requtrca do niuro Bpnuo tlian double dl8c cnRlnoa.

Contracts taken for complete stcftra plants. IncIudtnE boilers and all connections, masonry and ret
tlon. All work Kuarantecd. Send for Catalogue and full partlculara. Addresfl .

';. -

THE TAYLOR MANITFACTFRING CO., Chambersburff, Pa., U. S. A.

Chicago Electric Club.

There will be a meeting of tUe Chicairo
Klectric Club Monday evening, Feb.
20th, at S o'clock, at the rooms of the Club'
132-124 Clark Street.

The RJGB Automatic Engine.

THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y.

G-ILES JL1^TXI-I^JLGNEXIC SHIELID TOR -WTAXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886,

Anti-Magnetic Shield & Watch Case Co.
Qentleinen ; — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day
it is (without correcting time) about one
minute slow. Considering the fact that
I am every day near dynamo electric
machines in our- regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-
tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-
ure, can be derived from a good time-
keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic disturbances.
Send for descriptive circular.

" * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan yon have adopted of plac-

ing the watch movement inside a closed

box of this magnetfc material, is based
on true scientific principles, and is the

only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept. , Cornell University.

GILES

The application of Anti-Ma^etic
Shields to pocket time-pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-

tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading

magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass*

State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactured lor both

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICITED.
Address :

)

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitution and Blonument Sta. Factory B, Buren and Monument Sts.

NEW YORK

:

liooMS 347, U48 & 34i) Pottku BuiBnrNG.

BOSTOX

:

lIouMS 57 & 58 Hancock El-dq., 178 Devonshire (

jY)e U/oodb(jry

AUTOMATIC

Cut-Off High Speed

&I|GII^&.

-MANUFACTURED BY-

^ooDBUr^Y €nginb ^

(©OMPANY. 'uit

ALSO BUILDERS OF

piai9 5lide Ualue
AND

Doilile Valve Meta Speed

AUTOMATIC

AND

TUBULAR BOILERS.

AddreBB the ManufacturerB at

652 m/// street, ROCHESTER, H. t.
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C&C. "Electric Motor y

4r'

1-2 H. P. Motor for Incandescent Circuit.

Efficient Electric Motors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REGULATION.

Interchangeable, Parts. Designed for Popular Commercial Use.

€. & €. lLl€fMIC MOTOE CO.,
90 South 5tli Avenue, New York City.

—o;f—
C33L.E3-\rE33L..A.]NriD, OHIO.

MANUFACTURERS OF

-AN D-

Incandeseenee

Lighting

Apparatus.

CARBONS FOR ARC LAMPS. Etc., Etc.

Chicago agent,

ALEXANDER KEMPT,
130 Washington St.

Omaha agent,

E. G. TUPPER,
1 509 Famham St

Standard Electrical Works.
MANUFACTURERS OF

HOTEL AND HOUSE

MNUNCI&TORS. Telegraph and Telephone Ipparatus,
BURGLAR

ALARMS.
SOLE MANUFACTURERS OF THE

HESS SYSTEM OF GUEST GALL, FIREALARM « ANNUNGIATOR GOMBINED.

CALL BELLS, "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock: Full Line of Iron, Steel and Hard-Drawn Copper Wire. Delivered at Lowest Prices.

®" ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. =ffl CINCINNATI, OHIO, U. S. A,

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE &, SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Valve and Corliss Valve

ENGINES.
SELF CONTAINED AND SINGLE CRANK

ENGINES
iially Aiaptei for Electric UMn-

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

^ H. S. WALKER, manager.

TELEPHONE 4024.
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THE ELECTRICAL SUPPLY CO.
171 Randolph St., Chicago. 17 Dey St., New York.

Branch Office, 125 W. 6th St., Kansas City. Factories: Ansonia, Conn.

Tlie Diamonil Carbon Battery,
-FOR-

Open Circuit Ufortj Steels all Ol^hers

-IN-

Simplicity, Neatness and Efficiency.

"P. & B." Weather Proof Line Wire,
FOR-

ElectricLight

The Insulation Resistance is Good,'';tt" affected by Moisture, Heat, Cold, Acids or Alkalies.

THE ELECTRICAL PROTECTIVE SUPPLY CO. V

Factories: ANSONIA, CONN.
IWanufacturers and Importers of and Dealers in

Telegraph, District Telegraph, Telephone, Fire Alarm, Burglar Alarm, General Electrical

Supplies, and Railway and Steamship Supplies.

Sole Agents United States for APPLEGATE'S ELECTRIC FLOOR MATTING.

THE ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER, Manager. 171 Randolpli Street, CHICAGO.

EXPERIMENTAL WORK UNDERTAKEN, IMODELS MADE, Etc., Etc.
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The Van Depoele Electric Manufacturing Go.
OF CHICAGO, ILL., U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE

Electric Railway
Apparatus,

Electric Arc Light Dynamos and

Lamps,

CONSTANT SPEED STATIONARY

ELECTRIC MOTORS, ETC.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.

Thousands in use. Guaranteed

equal to any in every respect.

Van Depoele Electric Lights

^.VAN DEPOELE

Qlectric j{ailuiags

ARE IN OPERATIOK AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

^-r Estimates and Catalogrues sent on
Application.

Are in use everywhere and are daily growing in Popularity. Write for Illustratea

Electric Light Catalogue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15,17, 19&21 NORTH CLINTON STREET.

NEW YORK OFFICE: Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL., U.S.A.

^LECTRIC t- JylGHTING.
(WOOD'S PATENTS), Owned and Manuracturod by the

American Ekctrtc Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

Tor simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Thie AlHtERICiLlSr TrZl^R.^MX> HAS HO HQUJLL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits 01

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

''lr\

•>

18 Cortlandt Street, NEW YORK.
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Fort |||ayne"Jenneg' Electric [ight Co.
SOLE OWNERS AND MANUFACTURERS OF THE
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JEI]I]Eg ARC LIGHT

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS
and DURABILITY. The same has been said and admitted to be true of the

Jenney Lamp. Recommended for the award of the

ONLY GOLD MEDAL
At the Great Southern Exposition at Louisville, 1883, for Best Arc System.
Awarded First Medals for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICigTY, DURABILITY and
STRENGTH OF LIGHT. '

-ALSO-

COMPLETE INCANDESCENT SYSTEM.
DYNAMO: PERFECTLY AUTOMATIC, SHUNT WOUND, REQUIRING NO RESISTANCE for variable load.
LAMP: NEW FILAMENT, NEW^ PRINCIPLE of Construction, REMARKABLE ^LENGTH OF LIFE with FULL

CANDLE POWER, will not deposit carbon on inner surface of bulb.

The filament is as pliable as a piece of thread and is not made brittle by the action of the current.

Complete System of Fixtures and Attachments, also full line of Electroliers,Cbnibination Fixtures and Shades.
We are in the market for Large Incandescent Contracts.

CXRIC KLOXORS —^
"We have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full information furnished on

application.
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Standard Underground Cable Company,
Oeneral Offioss, Ho. 708 PENiT. A7S., FITTSBUSaH, fa.

Branch Offioec:

Hm 7ork, Telephone Bnlldlng, Cortlandt Street,

a. L. Wiley Uanager.
Chicago, 139 ,East Uadlson Street, F. E. Degen-

hardt, Uanager.

aiANUFACTUKEKS OF

The|l|aring)|nti'|niiuctionitii Bunched Gables
For Telegraph, Telephone, Electric Light and Power; TJndergrouiid, Submarine

and Aerial.

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line Wire, Underwriters', Magnet. Annunciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables.

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high

insulation. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

Electric Light and Power.

Telegraph and Telephonp,

Railway and ail other

Branches of Signaling.

Aerial Use,

All Sizes Subterranean Use,

Lead Encased l»,res.'''":tZTlT,

CLARK B. HOTCHKISS, Gen'l Mgr.,

Concealed Wiring in all Locations.

IBDeyStJEM YORK.

AMERICAN

[eather [ink gelt Co.
A NEW BELT

rsrecially adapted for use with Dynamos. I'l

Wrile for particulars aud prices to

CHAS.A.SCHIEREN&CO.
47 Ferry Street, - NEW YORK.
„ J PHILADELPHIA, 416 Arch Street.
Branches

.j BOSTON, 86 Federal Street.

dl^LLEHDEI^

'

NSULATING and
WATERPROOFING COMpAJiy,

4.5 @r@a^^ray, S^e'w V@^&. 1$^ ILaSalle St., O&icagOt
-MAMTJFAaTURKKS OF

[INSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, in Plaster,

Damp Places, Etc., Etc.©
Trinidad Wires for Line Work in place of Underwriters.

:]E3Xj3E!Oa?:E«.XO XiXGrDEaCT -W-IIEt^BS of a,ll sisses a. SI'JBd-A.XjTae'.

NEW YORK SAFETY STEAM POWER CO.,
Builders of High Grade Self-contained.

Aitoitic Cttt-Off Eiines,
3PK0IAL1.T ADAPTED FOK EUNNIITG

ELECTRIC LIGHTS
And other duty requiring close

'

regulation of speed.

"Western Office and Waberooms:

^ 64 & 66 S. Canal St., Chicago, III.

WM. A. HAMHETT, Manafler.

ANSONIA BRASS & COFFER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire -Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

C B B A

LATION.
A.—Copper Wire. B. B.—Two Braids, saturated with Fire-Proof Insulation. C.—Braided Cotton,

«;aturated with a Blach^ Wrathgr-Proof Composition.
Approved by New York Board of Fire Underwriters. Samples furnished upon application. Pure Elec-

tric Copper Wire, bare and covered, of every description,

FACTORIES:
ANSOMA, CONN.

WARFRnnMQ. J '9 and 21 Cliff St., New York.
WAKtKUUMb.

-j 64 Washington St.. Chicago. Ills.

Oakiel W, Massion, Presldeni-.,
Addison H. Nobdyke, Vice-President,

Gbablbs D. Jbnhxt, Electrlctan Beahtaed Boeison, Secretary.
Auos K. HoLLowELL, TreasoreT*

Jenney Electric Company.
INDIANAPOLIS, INDIANA.

Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improued Dynamo, [amp ^4

Electric |||otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable* economical,
steady, brilliant and penetrating. In these easentlals It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Turnished for the Jenney Arc or Incan-

_ DESCENT Systems, or for both combined.

T The Jenney •Incandescent Dynamos ^re self-regulating,

i and permit the turning on and off of one or all of the Lamps
J: at will.

iThis Company gives special attention to ^*'-n.^iihi 2i.'-i:&^

Skops^ Factories^ etc.^ ioith Individual Plani'i.^ SEKD FD8 mma iiigsTiiiiHc ifm DESteiiiiic m sisnu. .^
'^1 OFFIOK AND WOBKS!

Cor. KenftK* s ive. and Morris St

J INDIAIVAPOLIS. IND.
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The Thomson-Houston Electric Go.
EASTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON.
WESTERN OFFICE:

PULLMAN BUILDING, CHICAGO, ILL.

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

SERIES LAMPS
FUR

UrC'Circuits.

Tnese Lamps have repeatedlv
shown their superiority under
test.

First Medal : Best Arc-Light, Louisville, 1883,

First Prize : Boat Pystem of Arc Llglitlng,

Cinclnuftti Inciuslrlftl Exposllioo, 1883.

-OF-

Electric Urc-ljighting

This Company was given tine only Gold IVIedal awarded at tine International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the customer.

SELFI GOVERNING ELECTRIC MOTORS
of all sizes for the transmission of Power. Plans and estimates for all Itinds of Arc

and Incandescent Lighting and Power Plants.
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EDISON'S NEW LAMP
IIS"

People's Theatre, Minneapolis.
12 16-CANDLE POWER LAMPS GUARANTEED PER COMMERCIAL HORSE POWER.

Minneapolis, Nov, 17, 1887.

Edison United Manufacturing Co.,

65 Fifth Avenue, N. Y.
^

GENTLEMEN:
The Electric Light put in my Theatre by your company is far beyond my expectations. Its system of light-

ing is perfect and is all that your representative claims for it.

Your light was chosen after a thorough inquiry into the merits of the different systems and I am more than satisfied

with my choice. I have, beyond a doubt, one of the finest lighted houses in this country. The apparatus for controlling

the light is the most complete I have ever seen. I am getting all of twelve i6-candle power lamps per horse power, if not

more, and the life of the lamps averages away beyond a thousand hours.

I take great pleasure in recommending your system and you may refer to me at any time.

Yours Truly,

LAMBERT HAYS,
Proprietor People's Theatre.

PMt MalM llj LEOMRD & IZ4RD. (JEMRAL MM EDISON UNITED MF&. CO., 185 DEARBORN ST., CHICAGO.

U. S. OLD LAMP
I3Sr G-RJLKID OPERiL HOUSE, ]M[I]SriNrEiLPOI.IS.

WHAT THE MANAGER. WHO DON'T GUESS AT IT, SAYS FOR IT.

He says, after having Carefui indications of Engines and Practical Eleclrical Measurements made, that ;

348 Edison 16 Candle Lamps require 54 Indicated Horse Power.

610 U. S. 16 Candle Lamps require 53 Indicated Horse Power.
Me also says that, after having purchased and used a U. S. jdant for Opera Mouse, they purchased for the

Syndicate Bloclc an JEdison plant because it ivas offered at a much less price (nearly one-half) than that of ilie U, S.,

and because of the Astonishinff Guarantee made by the F-dison Co. After testing and ascertaining the facts,

THE EDISON PLANT WAS REJECTED AND PUT OUT
and U. S. PLANT PUT IN ITS PLACIS, the satisfactory tvor/cing of ivhicJi may be understood from a perusal of

J,F. ConMin's autograph letter heretofore imblished in several issues of this Journal. Mr. ConkUn desires to say

that any statements of JEdison rejirescntatives to the effect that the reason of such rejection of Edison plant ivas

j
because some one or more of the Syndicate Co. were stochholdors in the TJ. S. Co. is without any foundation in fact,

I

as not one of them has^ and never had a dollar's interest in the U. S. Co. beyond the purchase of a Fourteen Mundred
lAght Incandescent Plantfor their Syndicate Block and Opera Mouse.

XT. S. 610 LAMPS REQUIRING 33 M. P.=ll^^\per M. P.

EDISON 348 LAMPS REQUIRING 34 M. P.^B^S"^^ per M. P.

COMMENTS ARE UNNECESSARY.

THE UNITED STATES ELECTRIC LIGHTING CO.
C. C. WARREN, M.».=i.. 216 LA SALLE STREET, CHICAGO.
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Cle^eland., Oliio.
MANUFACTURERS OF

Electric l^lglcit Cartooi^LS
AND—-^—^^-^^^

BATTSK7 MATEKIAL.

The Standard Carbon Co.,
SUCCESSOKS TO THE

Boiilton, Cle^relsinci^ sinci Crystal CarborL Coiripanies.
O Ij EI -V 3H Xj ^a. 3Sr 33 , OHIO.

LiLlTiL IITSXJlLiLXORS-
ABSOLUTELY

Fiff©j Water affldi Aeldi Fffa@f«
MADE FROM MODEL IN ANY SHAPE.

Have stood severest tests, can furnish highest testimonials from largest manufacturers of
Electrical machinery in the world. Samples and estimates sent on application. Cheaper
than any reliable insulation.

D. M. STEWARD M'F'G CO., Chattanooga, Tenn.
January 1st, 188S, we removed our entire plant from Cincinnati to Chattanooga, where we have greatly

ncreased facilities In all departments.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armlngrton & Sims' Engflnes, Steel Boilers, Jarvis' Furnace,
Standard Rocking and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, - ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

Sawyer -Man Electric Co.
LICEXSEES or THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

IDTUiL LIFE BLD&,

32 NASSAU ST..

NEW YORK

Plans and EetimateB Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNUT ST

BOSTON OFFICE:

No, 33 FEDERAL ST,

Estimates Furnished for the

Thomson-Houston System
of Arc Lighting.

The DITfAMO of this Company Is AUTOMATIC in Its regulation, and will maintain a UNIFORM
LIGHT, with ALL or ANT PORTION of the lights in Circuit. Cor LAMP will NOT BLACKEN and

will MAINTAIN its CANDLE POWER during Its Guaranteed Life.

Euisoisf's oi=>iiTio]sr.

Geneva Non-Magnetic Watch Company :

Gentlemen

:

—During the past six months 1 have submitted the watches containing

Paillard's Patent Non-Magnetic Com.pensation Balance and Hair Spring to test in different

fields of magnetism. I find them, exempt from, magnetic influence, however strong, and prac-

tically no retardation of the balance, nor change in rate occurs, even when in actual contact

with Dynamos or powerful Electro-Magnets.

I have been carrying one of your watches, and going around Dynamos and otJier Electrical

Appliances, where I have never been able to carry a watch without ruining it, and it has

proved an excellent time-keeper. I consider Paillard's Balance a m,ost wonderful and val-

uable invention, not only for workers around Dynamos, but wherever accuracy of time is

required. Very truly,

Orange, N. J., Dec. 7th, 1887. T. A. EDISON.

For Full Information about the Watches referred to in the above Testimonial, address :

(XjX^VEXO? £3 13.

)

ITT & IT© Broa.<a^Kra.y, ISTe^ssr York:-
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THE GREATEST OBJECT TO BE OBTAINED IN PRODUCING STEAM POWER
IS TO USE FUEL WHICH WILL GIVE

THIS THE JARVIS BOILER SETTING AIMS TO DO.

WIT HAS HO EQUAL. OVER 3.600. IN USE. COMPRISING OVER 300,000 H. P. BURNS SCREENINGS, SLACK, WET SAWDUST, WET HOPS AND

ALL KINDS OF REFUSE FUEL WITH LARGE ECONOMY.

The following list represents the electric light stations and steam plants which have been equipped by the Jarvis Engineering Company
(either in whole or in part), in the different cities and towns, up to the present time.

^fjomson-Houston 60. System, - - 65 Stations,

QcJlson blectnc Qiatit System, - - - 46

Brusb-^wan Blectnlc Qi(3b+ 60. System, - 14

Westcn Qlectnc Qigbt System,

enney bleclric Qial^t Oo. ^ysterr,

)tations

7

6

The following concerns have used the Jarvis Patent Boiler Setting in their mills. Those giving the second or more orders are marked with a *
;
and

we wish to call especial attention to this fact, for if customers were not fully satisfied we should never get duplicate orders. This result tells more than

volumes of certificates.

- - '-41

.
-*42

- - *29

- - *1

4

- _
-

''7

12 Sl:t;ons.

- *10

-
-* 7

0f Pbospbate Worlds, .--..- '"Q

0f ^ron and ^teel Worlds, - - - - - - *5

ef Flour and (^ram PRills, ----- *e

0f @bernicals, --8
bobacco,

;0f gotton PRills, -----
0f Woollen FRllls - - - -

0f Paper FRills, - - - - -

Wf Doot and ^boe rHanufactopies,

9f FRacbmery, -----
.0f Water Worlds, - - - - -

iWf Qnaine and iKaobine Works,

;Wf ^oap Works, - - ' -

WE ARt PREPARED TO FURNISH COMPLETE OUTFITS OF MOTIVE POWER F. R

ELECTRIC LIGHT AND POWER STATIONS.
'

Including ENGINES, BOILERS, IRON STACKS, BOILER FURNACES, STEAM PUMPS, HEATERS, INJECTORS, Etc.

0f ^alt Worlp, -------- *5

@f Dneweries, -------
0f rrtiscelloneous,- ------

*8

*32

SEND FOR NEW 1888 CIRCULARS. COi;RESPONDENCE SOLICITED.

5i Oliver Street, BOSTON, MASS.
A. F. UPTON, Treasurer and General Manager.

8i Lake Street, CHICAGO, ILL.

H. A- GLASIER, Manager,

109 Liberty Street, NEW YORK CITY.

J. N. PRATT. Manager.
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SPRABUE ELECTRIC RAILWAY & MOTOR CO.

Office, 16 <& 18 Broad. St., ISTe^uu- Yorl^:.

THE SPRAGUE SYSTEM OF ELECTRIC DISTRIBUTING POWER.
No application of Power yet made is so neat, noiseless, reliable, convenient, safe and economical for all Industrial purposes, as is the Spkague Electkic Motok. It is

now used in a great variety of industries in tliis coun'.iy; at'points wlierc the primal energy is near at hand; and in others wlicrc it is miles distant. The above cut shows some

of the applications made.

1. Grain Mill. 3. Hoisting Crane. 3. Motor run by Turbine. 4. Elevator. 5. Loom. G. Calico Printing Machine.^ 7. Mining Pump. 8. Sprague'Motor, 9. Central Station,

10. Mine Tramway, 11, Printing Press. 13. Mine Hoist. 13. Street Car. 14. Wood Lathe. 15. Metal Planer. 16. Mining Drill.

SEND FOR CIRCULARS.D CORRESPONDENCE SOLICITED.
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'TJThe ^rush »

^LECTRIC 00.,

,^^-
'^^s' Cleveland, Qhio.

flrc; apd I9(;a9d^see9(;^

Fl^(;triQ !Li<5'7'^'9<5 Apparatus

CHICAGO OFFICE: ^

130 Washington Street,

4gf- Chicago, Illinois.
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THE MAIHER ELECTRIC COMPANY
MANCHESTER, CONN.

H. G. CHENEY, Pres. ROBERT CHENEY, Vice-Pres. P. H. WOODWARD, Sec. and Treas. N. T. PULSIFER, Gen'l Mang'r.
R. H. MATHER, WIVl. A. ANTHONY, Consulting Electricians.
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INSTRUMENTS

PRECISION.

We make
instruments for

Electrical Meas-
uremenls.adjust-
ed to any degree
of precision re-

quired for any
purpose. Resist-

ance boxes are

made witli any
required series of

resistances, witli

and without pro-

portional coils

for bridge. All
resistances are

adjusted to legal

ohms by stand-

ards tested at the
Cavendish Lab-
oratory and cer-

tified by the Brit-

ish Association

Committee.

RESISTANCE

BOXES

required for
physical re-
search, all the
coils will be
made from one
piece of wire, to

insure a uniform
temperature co-
efHcient. Gal-
vanometers are
made of high and
low resistance,

aperiodic and
astatic, or not, as

required. Tang-
ent Galvanomet-
ers of any capac-
ity will be made
to order. Am-
meters, Voltmet-
ers and Resist-

ance Coils will

b e calibrated,

and constants
furnished.
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The Mather System for Incandescent Lighting.
The Dynamos of this system are equal to any in efficiency. The

lamps are adapted to a higher potential than those of any other system,

have no superior in life or efficiency, and

DO NOT BLACKEN IN USE.
Our Dynamo is very simple in construction, runs without spark at the

commutators and can be operated by any one accustomed to the care of

engines or machinery. The system has no equal for mills, machine shops,

or other places requiring isolated plants. We shall be pleased to furnish

estimates for complete installations, with or without motive power, and
will send one of our experts to examine the premises, if necessary.

IMOXORS.
We furnish motors from one-half horse power upwards, for constant

potential circuits, perfectly self-regulating without special regulating
mechanism. Motors are also furnished for constant current circuits.

We Furnish Lamps of Id Candle Power each, for Potentials from 50 to 110 Volts, for use with any Machine.

1. 3Sb lilli Striit.

5l7e Suel^er ^le(;tri(;al /T)apufa(;turi9^ ^o.,

35 Broadway, New York City.
Selling Agents of the MATUEK ELECTRIC COMPANY for the States of New York, New Jersey and Pennsylvania,
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The Single-Acting and

Self-Lubricating Principles

Mark the second great advance in Steam Engineering, and

represent the Highest type of

COMMERCIAL ECONOMY.

THE fESTIN&HOUSE MACHINE CO.,

Pittsburgh, Pa.

CONTROLLED BY

Westlngiiouse, Church, Kerr & Co.
1 7 Cortlandt Street New York.

97 Fifth Avenue Pittsburgh.
1 56 and 1 58 Lal<e Street Chicago.

Fairbanks & Co.
302 and 304 Washington Ave St. Louis.
1312 Union Avenue— - Kansas City.
1330 Seventeenth Street Denver, Col.

Utah and iVIontana IVIaGhinery Co.
259 South Main Street Salt Lake.
East Granite Street Butte, Mont.

Parl(e & Lacy.
2 1 and 23 Fremont St San Francisco,
33 and 35 N. Front St.— Portland, Or.

The D. A. Tonipl(ins Co.
36 S. College St-Charlotte, N. C.

4-6 S. Pryor St Atlanta,
Georgia.

ELECTRIC LIGHT CARBONS.

Faraday Carbon Company
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WESTERN ELECTRIC COMPANY

Chicago,

New York.

J

London,

Antwerp.

CHICACD FACTORY.

Electric Lighting Apparatus
OVR SYSTEM OF ELECTRIC LIGUTINU IS COMPLETE /A EVERY DETAIL, AM> IS UXEXCELLED IN THE EFFI-

CIENCY AND WORKMANSHIP OF THE APPARATUS, IN THE BRILLIANCY, STEADINESS AND COLOR OF THE
LIGHT PRODUCED, AND IN AUTOMATIC REGULATION. WE FURSJSH DYSAMOS J O GIVE ANY REQUIRED

CURREST. THE HIGH GRADE OF WORKMANSHIP AND THE EFFICIENCY OF OUR DYNA3IOS

RENDER THEM SPECIALLY ADVANTAGEOUS FOR CHAI.GING STORAGE BATTERIES, FUR-
NISHING CURRENT FOR ELECTRIC MOTORS, ETC. W-E FURNISH ARC LAMPS ADAPTED

TO ANY ARC CURRENT. THE SUPERIOR CONSTRUCTION AND SIMPLICITY OF
OUR LAMP RENDER ITS USE ADVANTAGEOUS WITH ANY SYSTEM.

WE HAVE STILL A LARGE QUANTITY OF

KERITE WIRE,
Size No. 13, B. and S. Gauge, 6-32 inch Insulation, which has been in use, but is practically

as good as new. We will send a sannple of this Wire and quote a very low price to anyone
who inquires. The price is so low that it is cheaper to use this wire than new wire of even No. 16

gauge, so this offer is of advantage to anyone who wants Kerite Wire of sizes Nos. 13, 14, 15 and 16.

J. GEO. KAELBER, Selling Agent, 3 & 4 Duff Block, Denver, Colorado.
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The Slattery Induction System.

For many years past a number of the bright-

est electricians of the world have been engaged

in a close study of the laws governing the actions

of alternating currents, and especially have

directed their efforts towards solving the prob-

lems underlying the operations of induction coils

or converters, used as one of the prime factors

in a system of electrical distribution.

M. M. M. Slattery, one of the earliest practi-

cal workers in this latter direction on this side

of the Atlantic, who
has lately joined is-

sues with the Fort

Wayne Jenney Elec-

tric Light company,
has devoted much
time during the past

three years in work-

ing out and putting

in practice a system

of electric lighting in

which inductoriums

are used, and which,

from all accounts,

appears to leave lit-

tle to be desired in

the perfection of de-

tail and in the suc-

cess in general which
has attended his

practical efforts in

this extensive field.

Mr, Slattery 's first

experiments were in

the line of Gaulard
& Gibbs' work, with

a view to increasing

the efficiency of the

converter used in

this system and re-

ducing it to a com-
mercial basis. At
an early stage, how-
ever, when working
ing in this direction,

he became con-
vinced that, owing
to fundamental el-

ectrical difficulties

which existed in this

system, and which
appeared to him im-
possible to eradicate

—reference is had
especially to the de-

velopment of coun-
ter e. m. f. with the

coils placed in series

in the line— he
turned his attention

to the utilization, in-

stead of the suppres-
sion of certain laws
which govern the action of inductoriums. His
next step was, instead of placing the inductori-

ums in series in the main line, as in the case of

Gaulard & Gibbs' system, to dispose of them in

multiple arc, and from that period up to the

present time he has been, as stated, engaged in

perfecting the multiple arc inductorium system.
In working out this system, Mr. Slattery has
been ably assisted by Robb MacKie, who is

assistant electrician of the Fort Wayne Jenney
Electric Light company. The various factors

comprising the system are shown in the accom-
panying drawings.

The principal features of the alternating sys-

tems of electric lighting are so well understood
that it might be considered superfluous to give

any detailed description thereof at this time. In
a few words, however, it may be stated that the

first plant put in practical operation by Mr.
Slattery, in Woburn, Mass., had a primary main
line pressure of 1,000 volts at the poles of the

primary coil and 50 volts at the poles of the

secondary coil of the converter. These con-

verters were placed in multiple arc in the circuit,

and are to-day working as perfectly as upon the

Fig. I—Alternating Current Dvn.vmi'.

first day they were set up—more than two years

ago.

Dynamos.—In deciding upon the particular

type of dynamos most suitable for the work to

be done, two were chosen, built, and put into

practical operation. These types were the

Siemens' disk armature and the Lontin, and

after careful and exhaustive test, the' Lontin

type was selected, and with many improvements,

electrical and mechanical, is accomplishing

remarkable results wherever it has been put to

work.
It will be seen from the engraving, Fig. i, that

so far as symmetrical mechanical construction is

concerned, in which is combined rigidity and
simplicity throughout, the builders are war-
ranted in the confidence they justly feel in the

successful performance of the work that has to

be accomplished by it.

When it is said that upon the armature of the

machine capable of supplying 1,800 16 candle pow-
er 50 volt lamps there are but 35 pounds of cop-
per wire, it will be understood by those familiar

with the business that the ideal construction is

closely approached, and that the greatest care

has been exercised
in electrically dis-

posing of every part

of the dynamo, with

a view of obtaining

maximum efficiency

from the minimum
of mass. After care-

ful experiment, it

was further decided
that it was more
simple, more easy,

and safer to operate

a separately excited

dynamo than a self-

exciting dynamo.
Both kinds were
built, and the results

which iTave followed

the adoption of the

separate excitation

would seem to indi-

cate a judicious se-

lection.

Fig. 2 illustrates

the type of exciter

employed with this

system, and, as

will again be seen,

simplicity of parts

characterizes the

mechanical skill

which has been em-
ployed in its con-

struction.

Converters. —

•

An exterior view of

the converter is

shown in Fig. 8.

The interior con-

struction is briefly

described: The cop-

per wire is wound
upon a core consist-

ing of insulated iron
' plates, rectangular

in form, divided

centrally, and placed
back to back, previ-

ously having had a
sufficient portion of
the center cut out,

in which space the

coil referred to is wound. The magnetic circuit

is then closed around the sides of this coil by
the other half of the rectangular plate referred

to. The coefficient of induction in this con-

verter is equal to a volt per five inches of wire,

the ratio of conversion twenty to one, and there

are nearly two pounds of iron per secondary
ampere capacity. The working pressure of the

system is 1,000 volts at the poles of the primary

coil and 50 volts at the poles of the secondary
coil.

A special insulating compound is used in

these converters, and this is of such a character,
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that the chances of cross circuiting of the convo-

lutions of the primary coils are very remote in-

deed. In each converter, conveniently placed,

are primary and secondary fuses, which are easy

of access, and exceedingly safe in event of a

that Mr. Slattery uses for this purpose, the coup-

ling of dynamos in multiple arc is reduced to a

basis of such simplicity that an ordinary central

station assistant will have no difficulty in coup-

ling and running the dynamos together.

Fig. 2—Exciter.

necessity arising for the renewal of a fuse upon
the line circuit; a simple device in connection
with the primary fuse enables the attendant to

cut the converter entirely out of circuit during
the introduction of a new fuse, thereby enabling

him, without any danger whatever, to make and
leave everything secur* about the connections of

the apparatus.

Instruments.—The central station instru-

ments, viz., pressure indicator and ammeter, are

especially constructed for measurements of al-

ternating currents and potentials, and are both
simple in construction and extremely delicate in

operation. A description of one instrument will

answer for both. Two flat metallic spools di-

vided at one side, have wound thereon the
requisite number of convolutions of wire. These
spools are mounted upon a rectangular frame
common to both, one being placed in eccentric

relation to the other, in order to modify the par-

allel plane of the convolutions of the respective

coils, for the purpose of reducing self-induction.

In order to obtain a due and proportional meas-
urement of current or potential in relation to the

spools, a circumferentially disposed inverted

horse-shoe shaped piece of iron is attached to a

central shaft, which is mounted upon jeweled
centers, and carries a pointer, which is deflected

according to the varying potentials and strength

of current.

The instruments are placed in a case having a
glass front, and are disposed in a conspicuous
position in the central station, so that the attend-

ants may see at any moment what is taking place

in the external circuit.

Meter.—Not the least of the important fac-

tors in this system is a meter for measuring the

energy supplied to each customer, the extreme
delicacy and accuracy of the working of which,

can not be too highly estimated.

Multiple Arc Coupling Device.—A very
simple central station device is used for safely

and easily coupling alternating current dynamos
in multiple arc. To accomplish this object there

have hitherto been used electro-magnetic devices,

synchronizers, etc., but as these devices require

very rapid action and necessitate exceedingly
great care in operation, they can not always be
depended upon to perform successfully the work
required of them. In the case of the apparatus

Recorder.—Another useful central station ap-
paratus, devised by Mr. Slattery is chiefly to be
used by central station superintendents. This

ant, fnd the electrical disturbance which may
have taken place during his absence. This will,

no doubt, commend itself to central station

superintendents as a means of compelling, if

possible, more careful performance of duty, a

laxity of which has frequently resulted in many
irregularities unpleasant to relate.

Arc Lamps.—This system would not be com-
plete without an arc lamp and motor. Mr. Slat-

tery makes a special converter for operating arc

lamps in multiple arc, which, although it has not

yet been placed on the market, has been for some
time working successfully at the factory, and
preparations are now being made to manufacture
these lamps and introduce them for public use.

An excellent feature about this apparatus is that

arc lamps of various illuminating capacities can

all be used in one general system, these capaci-

ties varying between 300 and 2,000 candle

power. The converter constructed to work in

connection with this lamp is only a trifle larger

than an ordinary exterior arc lamp cut out, and in

consequence of such desirable compactness,

may be disposed of with as much ease.

Motor.—The motor referred to is still in an

experimental stage, but in an advanced one, and
considering the activity and ingenuity displayed

by Mr. Slattery, and his able assistant, Mr.

MacKie in working out of this system, it may
be fairly anticipated that before long the success

_

which has characterized their efforts in other

directions, will be fully realized in this.

Wiring Fixtures. — Fig. 4 is an adjustable

clamp branch connector, used to connect

branches with the main line and enables the line-

man to dispense with the use of solder, render-

ing the work more expeditious, and making a

far more effectual joint. In conjunction with

this branch connector, is used a branch switch

safety fuse. Fig. 5, which is placed at the

junc;;ion of a primary branch and the main line.

Here again the safety of those whose duty it is

to replace burnt-out fuses is considered, as they

can by means of the switch, shown in the interior

of the fuse box, disconnect the fuse terminal from

the line and then safely adjust the fuse. One of

these boxes is placed on each side of a parallel

Fig. 6—Clamp for Branch to Converter.

Figf. 5— Branch Fuse Box (cover

removed.)

7
Fig. 4—Branch Clamp. Fig. 7—Fuse Bo.x for Branch to Converter,

(cover removed).

The Slattery Induction System—Primary Circuit Details.

device is placed by the superintendent in proper
relation in the circuit for the work it has to do^
at night, for instance as he leaves the station.

In the morning when he returns he consults the
apparatus, and sees exactly the extent of the
irregularity due to the carelessness of the attend-

circuit. Figs. 6 and 7 are smaller sizes of

Figs. 4 and 5, and are employed to connect
the primary coil of converter with the external

primary circuit. This method of introducing so

many fusible devices throughout the system
might be considered by some as superfluous but
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if there is an error in question at all it will be

considered as being on the side of safety.

Figs. 9 to IS represent the fusible wiring

details, the special object in the construction of

which has been greater facility in wiring and

safety when wired, and evidences thorough

familiarity with both plain cleat and molding

wiring, and every requirement which may arise

in this branch of work.

Fig. 15 represents the lamp, shade-holder

and key-socket. The lamps have a working life

of some eight hundred hours, and twelve 16

candle power 50 volt lamps may be operated

with the expenditure of one horse power of en-

ergy—results that are decidedly creditable.

A striking illustration of the good results that

must follow the intelligent and energetic man

the large orders. On the second floor is the

converter room, 30 by 40 feet, where, at

long tables and benches, thirty girls and ten

men wind the coils for the inductori-

ums, insulate the iron and build up the cores.

This department is to be extended so as to oc-

cupy half of the second floor of the old main
building, when its capacity will be more than
doubled. The rest of the second floor is devoted
to the manufacture of instruments for incandes-
cent plants, such as electric meters, current indi-

cators, potential indicators, switches, regulators,

safety cut-outs, sockets, etc. This floor has its

own store room, containing the products of the

department. Over one hundred men and girls

are here employed.
The third floor contains the carbon room,

where the filaments are made for the incandes-

ployes, and the company has placed an order

with its architects for a new three-story building,

200 by 50 feet, to be erected early this year.

When it is reac'y for occupancy, Mr. Hilton's

force will be largely increased. The electricians

of the Fort Wayne Jenney company are M. M. M.
Slattery, the inventor of the now famous alter-

nating system, and Robb Mackie. In all de-
partments of the business, Manager R. T. Mc-
Donald has exercised a wise selection of very

capable assistants.

Sprague Electric Railway at Richmond.

Ayers D. Lundy, the engineer connected with
the western ofifice of the Sprague Electric Motor
company, has sent the following information

from Richmond, Va., where he is assisting in the

Fig. II—Single Light Fuse for Cleat

Wiring.

Fig. 13
—

"Wall Socket.

Fig. 12—Wall Switch.

The Slattery Inductio.n System.—Secondary CiRCirrr Details.

Fig. 14—Double Pole Fuse for Molding
Wiring.

agement of the manufacture, upon approved
scientific principles, of electric light apparatus,

is found in the rapid growth of the works of the

Fort Wayne Jenney Electric Light company
at Fort Wayne, Ind.

It is a fact that each year this company have
been forced either to enlarge their works or to

move to new quarters inore ample to accommo-
date their business. The annual addition, made
early in the year, and now in use, is worthy of a

brief description. The structure is of brick,

three stories in height, and has a ground plan of

112 by 41 feet. The lower floor is entirely oc-

cupied by the store room, which contains all the

new goods, prepared for shipment, and all goods
received for the works. The arrangement
is such as to economize space as far as possible..

The second and third stories are entirely given
up to the incandescent department, which now
for the first time has the accommodations and
conveniences which enable it to keep abreast of

cent lamps; the pump room, fitted with 100

mercury air pumps and six mechanical air pumps,

a large room for the glass blowers, the photom-

eter room, laboratory, stock room, closets,

wash room, etc. The employes on this floor

number 100, and many more must soon be added.

Every room is abundantly supplied with power,

magnificently lighted by day and by night, and

about the whole building there is an air of clean-

liness and order that indicate the intelligence

and discipline that pervade the works. The new
building is on the lines of the Pittsburgh, Fort

Wayne & Chicago and Grand Rapids & Indiana

railways, and has a switch and shipping platform

of its own.

It was expected that the relief the construc-

tion of the new building would afford the arc

department, which at once expanded over

the whole of the older buildings, would be

lasting, but Superintendent Charles S. Hilton

has already asked for more room for his 100 em-

installation of the Sprague railway system in that

city: "The road has been opened to passengers
since the 2nd of February and has been operat-

ed with marked success, notwithstanding the

fact that a grade supposed to be 8 per cent was
found to be wrongly graded, and it is fully 10

per cent. The past week has been memorable
for mud and sleet in Richmond, the wheels of

the cars running through liquid mud four to six

inches in depth. We have found no trouble from
water or mud. The switches control the cars

perfectly, giving any desired speed up to the

maximum and any power applied to the wheels
similarly. The drivers or 'motorneers' have no
difficulty in managing the cars. The un-
der-contact works admirably and the curve
work is light and graceful. Those who doubt the

feasibility of electric propulsion for an entire city

railway system will find here in operation what
would convince the greatest sceptic and satisfy

the most sanguine believer in electric traction."
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Edison Companies' Convention.

Olio of tlie most interesting conventions of the

representatives of llie Edison companies was
lield a weclc ago last Wednesday and Tluirsday,

at tlic Grand Pacific hotel, Chicago. The attend-

ance was hirge, and the discussions, as they
touclied upon many questions of the most vital

importance, were of more than usual interest.

Air. Beggs, president of the association, stated

that his company used no wires of lower grades
than rubber insulation for interior work in New
York City. The question of insurance came up
for discussion and reference was made to the

difference in rates allowed by companies where
buildings were lighted by electric currents of

low potentials, 'i'he question was referred to a

committee appointed to confer with the National
Board of Fire Underwriters. It was reported
that the total amount of money invested in Edi-
son central stations in the United States aggre-

gated $11,500,000.

Mr. Edison was present and made a character-

istic address, in which he discussed high and low
potential lighting from an economical standpoint.

He gave a concise statement of the working of

the two systems. His remarks were listened to

with the closest attention.

E. H. Johnson gave a clear statement of

the several suits now in litigation.

The matter of lighting by meter or bv contract

was brought up. The general opinion seemed
to be that for lighting, the meter was the prefer-

able system and for power the contract system
was to be preferred.

Several interesting ampere load diagrams were
exhibited.

In most cases the different stations has shown
an increase of 100 per cent, in their business dur-
ing the last year. The convention adjourned
Thursday evening to meet in August next in

Boston or at another eastern city to be decided
upon later.

A number of the delegates remained until Fri-

day to visit the many points of interest in the
city. They were entertained by local represen-
tatives at the convention in the most cordial
manner. They expressed surprise at the large
number of isolated electric lighting plants which
they considered remarkable. Nearly every store
and budding of prominence in the city had its

own plant and a profusion of lights. The last

eastern delegate left the city Friday evening.
Their stay here was profitable from a business
standpoint and social pleasure of the visit will

make the convention one long to be remembered.

To have the day and the hour concealed from
the dead man would rob his last days of the

melodramatic interest they possess for his fellows

Execution by Electricity.

A correspondent in the New York World-
regarding the plan proposed to the New York
legislature for executing criminals under sentence
of death by electricity says : For a score of rea-
sons the proposed system should be adopted.
Electricity is the swiftest and most certain of all

possible means by which death may be inflicted.

Ninety-five feet a second is the estimated speed of
nerve sensibility. Electricity travels 180,000 miles
in a like space of time. The brain is paralyzed
before it can feel the shock, the victim of the
current passes from life to death without knowing
the blow. Obviously, there is a twofold gain in
this method. First, it entirely prevents a mishap.
The current passes when the fatal joining of the
wires occurs, and death is given. The distant
dynamo gives no sound the condemned man may
hear. He is led to a chair and seated. One
metallic conductor is placed against the nape of
the neck, salt water being applied to the hair to
enable it to transmit the current. The other
conductor is placed on top of the head, the hair
being wet, or on either temple or both. The
connection is then made and the man is dead on
the instant.

To send the current from head to foot, as pro-
posed, is obviously a bad method. A powerful
convulsion would inevitably result ; the muscles
would still be in action after death. Passed
through the brain, the full effect on the life cen-
ters would be felt and no convulsion would follow.
To have this occur at the state prison is an emi-
nently good feature. There it fitly belongs, and
the rigid discipline of such institutions would
prevent the influx of visitors common to city
prisons. Besides, the moral effect upon the other
convicts would be good.

Fic. 15— The Slatter'S Induction System—Single
Light Fuse and Lamp Fixture comtlete,

in crime and make the fate more terrible. There
would be no halo about the head of a felon who

has offended. No boasts of "dying game," no
incidents of his last day and last hours ; nothing

but his being swallowed up living by the grim
walls of the penitentiary and cast forth again

some day, dead.

As to the execution being secret, viewed [only

by the coroner's jury, there is nothing to be said

in disfavor. The legal taking of life is at best

revolting, and the more privacy the better.

Besides, this robbing the murderer of his list

swagger and of his sensational last appearance,
will divest crime of one of its chief glories.

Commodore Gerry's report is full of good
points and is commendable for good taste and
good judgment. Civilization demands the life

of murderers as a measure of prevention. Most
states which have abolished it have had to return

to it. It is a public necessity that murderers
should die, but humanity demands that the
method shall not be barbarous, the spectacle pub-
lic, nor the criminal apotheosized in his takingoff.

Electricity, applied in a state prison, meets these

requirements exactly.

Sprague Motors for Mining.

Recently mention was made in our New York
correspondence of a large installation of Sprague
motors for mining purposes, the principal points

being a circuit of eighteen miles length, from
which power was to be distributed at fourteen
different points. Reference to the drawing in

connection will bring out very interesting fea-

tures. As will be seen the north branch of the

Feather river, in Butte county, Cal, resembles a

horse-shoe in outline. It flows through a r'ch

gold producing territory around the Big Bend
mountain. To drain the river bed and lay bare
the gold bearing gravel the Big Bend Tunnel
and Mining company drilled a tunnel, having an
area of 12 feet by 16 feet, through 12,000 feet of

solid rock and by damming the river diverted

the flow of water from its natural course through
the mountain to Dark Caiion which, as will be
seen, secures an outlet in the west branch. But
it was found that while the tunnel served its pur-

pose admirably, mining operations could not be
successfully carried on on account of the perco-

lation of water through the grave! into the holes

sunk in it. Power was wanted to operate pumps,
for hoisting and like purposes and accordingly
recourse was had to the electric motor as the

most available power. The Sprague Electric

journeys to the state prison merely to be hurled
on some unspecified day and unknown hour by
a swift and silent agent out from the world he

Railway and Motor company have the installation

in charge. The circuit, as stated, will be eigh-

teen miles long. The dynamos will be driven
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by water power which is furnished by the tunnel,

a ditch about a mile long carrying the water from
.the tail of the tunnel to a place where a fall of

300 feet is obtained. This fall, together with the

amount of water at command, will yield an al-

most unlimited power.

Ne/J Physical Laboratory—University of
Michigan.

The facilities for instruction in physics at the
University of Michigan have long been inferior to

those of other departments. I'his deficiency was
brought to the attention of the last state legisla-

ture, and appropriations were made, both for a
large addition to the apparatus and for a new
building for a pliysical laboratory, now in pro-

cess of construction. The plans of the building
and the purposes of the department are of inter-

est to electricians, because of the large provision
made for instruction in electricity on a commer-
cial scale.

The basement and first floor plans will indicate
clearly the general arrangement of rooms devoted
to physics. The second story will accommodate
the new department of h)'giene. The greatest
dimensions of the building are 72 feet by 115
feet. The main entrance is on the north side,

and a descent of five steps leads to the basement
floor, which is only two feet below grade. The
basement rooms are eleven feet high, and are
nearly all devoted to electricity.

Steam will be brought from the new boiler house
in the vicinity, both for heating purposes and
for power. It is proposed to place in the engine
room a fifteen horse power engine of the best
type for the 'exclusive use of the department.
Piers in abundance are provided for instruments,
and the west end of the building will be kept
nearly free from iron. On the first floor, provi-
sion has been made for a large extent of slate

tables supported on stone corbels set in the walls.

The floors are of unusual stability, having 3"x
12" and 3" X 14" floor joists, placed with cen-
ters one foot apart and strongly bridged. A
matched diagonal pine floor will be covered with
one of narrow maple. All partitions in the base-
ment, and all but one on the first floor are of
brick, without plaster. The lecture room will

seat comfortably one hundred and twenty-five
persons, and will be arranged for darkening by
means of the most recent and approved plans.
It is proposed to place a storage battery in the
battery room, both for experimental purposes
and for lighting the building.
Dynamos and electric motors of difi'erent types

will be provided. Some of the best instruments
of English and German makes for measuring re-
sistance, current, and potential, have already
been procured.

While other branches of physics will not be
neglected, special attention will be paid to elec-
tricity and magnetism in connection with the de-

partment of mechanical engineering. The new
building for this department is nearly completed
and is already in use. Here additional power
can be obtained, either from a new thirty-five
horse power Corliss engine, or a twenty-five horse
power automatic engine built by the department
for experimental purposes.
The physical laboratory will be ready for use

by October ist, and it is then proposed to offer
to students in mechanical engineering special
courses in electrical work, which may lead to the
degree of electrical engineer. Since the electri-
cal engineer is in a large part a mechanical en-
gineer, students in the university will have am-
ple opportunity to secure just such instruction,
laboratory practice, and shop work as are needed
to fit them for a professional career in applied
electricity. Such students will find open to them
all the advantages which the university ofl'ers in
language, mathematics, chemistry, and physics

;

and they should be stimulated in the pursuit of
their professional studies by the knowledge that
the university has had under its tuition in past
years, two men whose names are now so dis-
tinguished in applied electricity—Charles F.
Brush and Professor Amos E. Dolbear, the one
as an undergraduate, and the other as a post-
graduate student.

This plan of providing technical courses in our
leading universities, instead of establishing
schools devoted to each specialty, is to be com-
mended on the score of economy, and particular-
ly because of the extensive and varied advanta-
ges which such institutions afford.

Electricity.'

By Geokge H. Bliss.

Part II.

I have before me a Holtz machine. By
turning the crank I am able to produce elec-

tricity which becomes manifest to you by the dis-

charge between the electrodes of the machine.
The force or motion applied to the crank of the
machine is converted into that other form of force
known as electricity. Again, by taking a piece
of two different metals, say a few inches in length,
and bending each into a semi-circular form,
uniting the four ends and applying heat at the
points of union electric energy will be developed.
The force applied in the form of heat will be par-
tially converted into thermo-electricity. I desire
to say in passing that a great deal of attention
and money is now being expended in the effort

to produce electricity direct from coal by means
of heat. If this can be economically accom-
plished it will abolish the use of the steam boiler

and engine in the production of electric light and
power. It is estimated that not over one-tenth
of the stored energy in coal is saved in the man-
ufacture of steam power. Ninety per cent of
the power applied to the dynamo from the en-
gine may possibly be converted into electricity.

Now, if the electricity could be made direct from
the coal by some process which would economize
a higher percentage of the stored energy in the

coal it is evident that a great advance would be
made. It is quite among the possibilities that in

the near future thermo-electricity may supersede
to a large extent the steam engine and such
advance be made in the generation and applica-

tion of power as will make present methods seem
as antiquated as the old fashioned stage coach
does in comparison with the railway train of to-

day. It will certainly be very pleasant when the

same fire which furnishes heat for our homes
shall generate the electricity needed to illuminate

them.

I have here an ordinary magneto bell used
for the telephone calls. In it there is an iron

armature wound with insulated copper wire
which revolves between the ends of several

permanent steel magnets. When power is ap-
plied to the crank, it is converted into elec-

tricity, which rings the bell. The magnets
attract the armature and tend to hold it motion-
less. It is the force exerted in overcoming this

attraction in revolving the magnets which causes
the generation of electricity. The amount of

electricity which can be generated is limited by
the power of the steel magnets. The same
method on a larger scale is employed in the
dynamo for the generation of electricity for

1 Kead before llie Hyde Tai-k Lyceum. Feb. 6. 1888.

electric lights and other purposes, except that
the steel magnets are displaced by an electro-
magnet so arranged and connected that it be-
comes the exciting cause. This exciting electro-
magnet is called the field magnet. The insu-
lated wire wound upon the soft iron cores of the
field magnet is proportioned to the work required
Irom the machine. When a dynamo machine is

used for the first time, the field magnets are
slightly charged from an exterior source, usually
a small battery. This is never necessary after-
wards, for when the iron cores have once been
hiyhly charged, they will never wholly part witii

their magnetism, but will retain enough to start
the machine into action. As magnetism is ex-

cited in the field magnets, and the armature be-
gins to revolve, electricity will be generated. A
small portion of this passes through the field

magnets, making them stronger, which gener-
ates more electricity, and so the dynamo builds

up the electric current till the safe maximum
capacity of the machine is reached. There is no
limit to the amount of electricity which can be
generated by the dynamo machine within the
strength of the materials to bear the strain and
conduct away the electricity in safety. By
varying the proportions and quantity of iron in

the field magnets and the armature, the sizes of

the wire with which they are wound and the

speed and power with which the armature re-

volves, the electricity generated may be con-
trolled, from the mildest current, which would
not injure a babe, to those terrible manifestations

of energy which rival the lightning in velocity

and power, not for an instant only, but which
obey the bidding of man in the performance of

continuous work. Practically, at the present

time, individual dynamos are confined within the

limits of one hundred horse power, although
they can be made of much larger capacity. It is

the common practice to have the current of elec-

tricity from several dynamos upon the same sys-

tem of conductors in connection with electric

light and power service. There is a goodly
number of such stations where one thousand
horse power of electrical energy is daily distri-

buted for use in lights and power.
When we come to generating electricity by

means of galvanic batteries we find substantialy
the same thing to be true, viz., power is conver-
ed into electricity.

The energy stored in the metals is set free by
a species of combustion caused by the acids,

and it is converted into electricity. Again elec-

tricity, which is a force, when present in one
body, may act inductively upon another and ex-

cite electricity therein, but in doing so a portion
of the originating force is absorbed.
There is inseparably associated with each atom

of matter a fixed amount of force. The atom
could not be in the condition in which we found
It without the force.

(TV ie continued?)
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National Electric Light Association.

There has been no material change in the pro-

gramme of traveling arrangements, outlined last

week, for members of the (delegation from Chi-

cago, who will attend the National Electric Light

convention, at the Monongahela house, in Pitts-

burgh, Pa., Tuesday, Wednesday, and Thursday
of next week. It will be well, however, to

recapitulate the arrangements.

The delegation from Chicago will lunch at the

Chicago Electric club rooms, 122-124 Clark

street, Monday noon, February 20th.

Those who have not already notified George
S. Bowen, of Elgin, III, or the Western Elec-
trician, of their intention of going to the con-
vention, will please send their notifications at

once to the Western Electrician office, in

order that berths in the sleeper may be reserved

for them. The prospect is that the delegation

will be large enough to fill one sleeper.

The train will leave the Union depot, at Madi-
son and Canal streets, on the Pittsburgh, Fort
Wayne cSr Chicago railroad, Monday afternoon,

February 20th,—whether at 3:15 or 5:30 o'clock,

is a question still left open.

A proposition has been received from an
electric light company by the Chicago municipal

authorities to light the streets at bare cost as es-

timated by the controller, and pay into the city

treasury 214 per cent of its gross earnings. The
matter has been taken under advisement, and if

the proper guarantees are furnished, and the city

can be assured of the company's responsibility,

the proposition may be accepted.

The plain, simple, non technical lecture cf Mr
Bliss before the Hyde Park lyceum, a portion of

which was published last week and another por-

tion of which is given in this issue, will be read

with interest by those whose vocations are in

special applications of electricity. The lecture

was designed for the entertainment and instruc-

tion of those to whom the various applications

of electricity are mysteries and for its scope and
clearness, combined with instructiveness is to be
commended.

Reference will be found on another page to

the recent discovery of records of magnetic
declination dating back 174 years. Most of our
readers are familiar with the fact that the merid-

ian of no declination, in which the magnetic
needle points due north and south is subject to

constant change of position to the east or west,

slowly moving for several years in one direction

and then in the opposite ; and that at all points

to the east or west of this line the needle declines

towards the line, the declination increasing with

the distance from zero to 24°. This declination

was first made the subject of practical observation

l>y Columbus in \4'j2, and it has been ascertained

that about 320 years arc required for this move-
ment to accomplish a complete cycle, from the

time the meridian leaves any given position till its

return to it again. Hence observations dating

back to remote periods are highly important, if re-

liable, in obtaining accurate results and correcting

discrepancies.

At this time, when the alternating current

system of electric lighting is receiving great at-

tention, the description and illustration of the

new candidate for favor, so brilliantly shown on
other pages, will command close perusal and in-

spection.

Mr. Slattery, the originator of the system, is

well known to electric light men. He has de-

voted years to the development of the system,

and, as will be seen from the illustration, has

produced a system remarkable for mechanical

execution and close care for details.

Stress is laid upon the point that, instead of

attempting to combat certain laws which govern
'

the action of inductoriums, attention has been

turned toward utilizing them.

The dynamo is after the Lontin type, and is

separately excited.

The question where the midsummer convention

of the National Electric Light association will be

held is being agitated. Chicago, New York,

Cleveland and St. Louis are bidding for the

honor. It seems to us that the east, inasmi ch

as last August's convention was held in Boston,

should forego its claim to next summer's conven-

tion in favor of the west; this leaves three west-

ern cities, Chicago, Cleveland and St. Louis in

the race. There is no doubt that St. Louis mem-
bers of the association would give the convention

a royal welcome, for they are royal entertainers,

but candor compels the statement that St. Louis

in summer is — well, there is a number of north-

ern cities much cooler. The choice then should

be between Chicago and Cleveland. Both are

easy of access; both are cool; both are in the

west. But in respect to hospitality it must be

conceded that Chicago outstrips Cleveland, be-

cause better entertainers than Chicago members
of the association cannot be found. However,
Chicago has had the convention once and Cleve-

land has never had it. Therefore, if Cleveland

lays stress upon this point Chicago will have to

yield with the best grace possible and claim its

right to a. future convention. But, at any rate,

the choice of the convention should be a west-

ern city.

The postal telegraph is before congress, and
the pro and con with reference to its adoption

has been ably argued before the senate commit-
tee by the opposing factions, those opposed to

it urging the annual deficit which it entails in

Great Britain, and arguing that the greater area

in proportion to population in the L'nited States

would entail proportionately greater expense,

and that it is unjust to tax the many for the con-

venience of the few who use the telegraph. It

is noticeable that this line of argument, which
originates with the leading telegraph companies,
seems to be indorsed to some extent, at least,

by the southern press. It is well known that

the principal financial deficit in the mail service

has always been in the south, on account of the

comparative illiteracy of the masses there, while
in the north the service has been well sustained,

and it is reasonable to suppose that the same
would be true to a certain e.xtent of a postal

telegraph service. This southern deficit was for

years the great obstacle to the introduction of

cheap postage in this country long after its prac-

ticability had been fully demonstrated in Great
Britain. While larger area in proportion to popu-
lation in this country as compared with Great
Britain, is a sound basis of argument, it can not
be denied that the average standard of intelli-

gence and education among the masses is much
higher in our northern states than in Great
Britain, and that cheap telegraphy, like cheap
postage, would lead to a greatly extended use of

the telegraph in such a community. So that in

taking the British deficit as the basis of our cal-

culations, great allowance must be made for this

difference between the two countries.

The c(|uipment of the University of Michigan,

at Ann Arbor, Midi., for the purpose of provid-

ing students ample facilities for acquiring theo-

retical and practical knowledge of electrical en-

gineering, receives brief mention on another

page.

I'here never was a greater call for young men
educated in the principles underlying the appli-

cations of electricity, than at present. While
the shop has graduated some of the leading

electricians of the world, and while its education

is not to be decried, it can not be said to be the best

school for a young man. Bluntly staled, the

shop owner cares but little for the general educa-
tion of an employe, preferring for him an education

in a special line, that will enable him to turn out

more work in a given time than another em-
ploye. The tendency of the times also is toward
large aggregations of capital for conducting a

general business, or a confinement of attention

to some special line of business. In any case,

the employe's education must be circumscribed,

and any general education must be gained from
other sources than shop practice.

'I'here is need for such institutions as the Uni-
versity of Micliigan, Cornell, Massachusetts In-

stitute of Technology, and other large institu-

tions of the kind. At such places of learning the

student becomes familiar with the primary prin-

ciples and sees their application in practice.

After such a course, he is well fitted to follow the

special branch to which his taste and opportuni-

ties incHne him.

It is particularly gratifying that at Ann Arbor
such extended facilities have been provided for

pursuing a course in electrical engineering, and,

we may add, that as an able a man as Professor

H. S. Carhart, whose name will be recognized as

an occasional contributor to the columns of the

Western Electrician, is in charge.

AVe are much pleased to notice that in accord-

ance with an engagement entered into by the

Spanish government at the international congress

of electricians, held at Paris in 1881, two telegraph

wires are about to be laid in Spain for the express

purpose of making observations on earth currents

and on atmospheric electricity. One of the lines

will run due north and south, and the other due
east and west, each line being eight kilometers

in length. They will cross each other at the

astronomical observatory of San F'ernando.

This is a subject in which all electricians are

deeply interested. The relations between the

electricity of the earth and that of the atmosphere
are imperfectly understood, and the object of

these observations is to furnish accurate scientific

data on this important subject. Observations

of this nature over the ordinary telegraph lines

are subject to constant interruption by the de-

mands of business, and hence strict scientific

accuracy is an impossibility, though approximate
results have been obtained, sufficient to demon-
strate the correctness of recent theories.

It is requisite that lines for this purpose should

not only be free from all interruption, so that ob-

servations can be made regularly at stated periods,

but that they should be exactly on north and

south, and east and west lines.

The object is to demonstrate the existence of

electric earth currents, to measure them accurately

to show the causes which produce them, to show
their variations at different hours of the day and

night, and at different seasons of the year, and

the causes which influence these variations ; and

to show the inductive relations which exist be-

tween these currents and the electricity of the

atmosphere, especially as shown in the disturb-

ances observed on telegraph lines during the pre-

valence of auroras, known as " electric storms."

The imperfect observations made on telegraph

lines indicate that these earth currents on east

and west lines are due to differences of electric

potential caused by the alternate heating and

cooling of vast are^s of the earth's surface dur-

ing Its diurnal revolution. At the same time the

permanent difference of temperature between

the equatorial and polar regions, and the alter-

nate movement of zones of temperature to the

north and south during the earth's annual journev

round the sun are believed to give rise to north

and south currents, both in the earth and atmos-

phere, which by mutual induction produce the

aurora.
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The Elements of Electric Lighting.

Bv Philip Atkinson, PIi.D.

Number xxx.

The Incandescent Lamp.—While the arc

lamp is well adapted for lighting large areas re-

quiring a powerful, diffused light, similar to sun-

light, and hence is suitable for outdoor illumina-

tion, and for work-shops, stores, public build-

ings and factories, especially those where
colored fabrics are produced; its use in ordin-

ary dwellings or for a desk light in offices

is impractical, a softer, steadier, and more
economical light, being required. Various at-

tempts to modify the arc light by combining it

with the incandescent were miide in the earlier

stages of electric lighting, among which was the

sun lamp already described; besides this Reynier's

lamp, invented in 1S77, was the most successful.

Its construction is briefly as follows:

—

Reynier's Lamp.—A carbon rod impinges on
the circumference of a circular block of carbon
which has a rotary motion on its axis. The rod,

12 inches long and ^V of an inch in diameter, is

attached by a horizontal support above to a brass

holder which has a free vertical motion in a brass

tube placed on a level with the carbon block,

and by its weight keeps the rod as it is

consumed in contact with the block. The
rod is guided in its descent between a small

copper roller on one side and a short pointed-

carbon on the other, the current entering the

rod through this point at about ^ of an inch

above its contact with the carbon block, so that

this short portion becomes incandescent and pro-

duces the light. A brake connected with the

carbon-holder and block by a horizontal support
regulates the descent of the carbon rod, and the

rotation of the block, produced by the pressure

of the rod as it descends and is consumed, re-

moves the ash and slag. A rod lasts about two
hours, and furnishes a light of 114 to 150 candle
power. But the ratio of light produced to elec-

tric energy consumed does not exceed
l4i

of

that produced by the arc light, and the carbon
rod is liable to break and extinguish the lamp.

Various improvements in this lamp have been
attempted, such as the substitution of a copper
block for the carbon block, also of shorter and
thicker rods, less liable to fracture, and of several

rods lighted automatically in succession, also of

springs or clockwork for gravity in maintaining
the contact of the carbons; but none of these
semi-incandescent lamps have come into general,

practical use, though their efficiency in propor-
tion to electric energy consumed was greatly in-

creased above that of the^Reynier lamp, so that an
efficiency three times as great in proportion to

consumption of energy as that of the strictly in-

candescent lamp, is said to have been attained;
and it is possible that such efficiency may ulti-

mately be attained as to bring this system into

general use.

The first strictly incandescent lamp was in-

vented in 1 841 by Frederick de Molyens of Chel-
tenham, England, and was constructed on the sim-
ple principle of the incandescence produced by
the high resistance of a platinum wire to the

passage of the electric current. In 1849 Petrie

employed iridium for the same purpose, also

alloys of iridium and platinum, and iridium and
carbon. In 1845 J. W. Starr, of Cincinnati, first

proposed the use of carbon, and associated with
King, his English agent, produced, through the
financial aid ot the philanthropist Peabody, an
incandescent lamp having 26 lights, which
attracted the attention and excited the admira-
tion of Faraday. The advantages of carbon over
platinum consist in its greater electrical resist-

ance, which is 250 times that of platinum, its

absolute infusibility even at very high tempera-
tures, its lower thermal capacity by which the
same amount of heat produces a much higher
temperature, and its greater illuminating power
at the same temperature as platinum.

In all these early experiments the battery was
the source of electric supply and the compara-
tively small current required for the incandescent
light as compared with that required for the arc
light was an argument in favor of the former,
twelve Bunsen elements being sufficient to pro-
duce twelve incandescent lights in one circuit as

demonstrated by DeChangy, of Paris, in 1857,
while twenty-four to forty elements were required

to produce a single arc light. Still no substan-
tial progress was made with either system till

the invention of the dynamo resulted in the prac-
tical development of both systems, that of the in-

candescent following that of the arc.

Among the first to make incandescent lighting

a practical success were Sawyer & Man, of New
York, and Edison. For a long time Edison ex-

perimented with platinum, using fine platinum
wire coiled into a spiral, so as to concentrate the

heat and produce incandescence; the same cur-

rent producing only a red heat when the wire,

whether of platinum or other metal, is stretched
out. A metal rod placed inside the coil, was so

arranged that when the temperature approached
the point where the coil was liable to fusion, the

expansion of the rod closed a short circuit, which
reduced the current and consequently the tem-
perature; the contraction of the rod produced by
the cooling, opened this circuit, and increased
incandescence followed.

Failing to obtain satisfactory results from plat-

inum, Edison turned his attention to carbon, the

superiority of which as an incandescent illumin-

ant had already been demonstrated; but its rapid

consumption, as shown by the Reynier and simi-

lar lamps, being unfavorable to its use as com-
pared with the durability of platinum and
iridium, the problem was, to secure the superior

illumination of the carbon and reduce or prevent
its consumption. As this consumption was due
chiefly to oxidation, it was questionable whether
the superior illumination were not due to the

same cause, and whether, if the carbon were en-

closed in a glass globe from which oxygen was
eliminated, the same illumination could be ob-

tained. Another difficulty of equal magnitude
was to obtain a sufficiently perfect vacuum and
maintain it in a hermetically sealed globe inclos-

ing the carbon, and at the same time maintain a

electric connection with the generator through
the glass by a metal conductor, subject to expan-
sion and contraction different from that of the

glass, by the charge of temperature due to the

passage of the electric current. Sawyer & Man
attempted to solve the problem by filling the

globe with nitrogen, thus preventing combustion
by eliminating the o.xygen and at the same time
maintaining a pressure equal to that of the ex-

ternal atmosphere, so that the leakage by the ex-

pansion and contraction of the metallic conductor
would be insignificant.

The results obtained by this method, which at

one time attracted a great deal of attention, were
not sufficiently satisfactory to become practical,

and Edison and others gave their preference to

the vacuum method, and sought to overcome the

difficulties connected with it. The invention of

the mercurial air pump with its subsequent im-

provements made it possible to obtain a suffi-

ciently perfect vacuum, and the difficulty of intro-

ducing the current into the interior of the globe,

was overcome by imbedding a fine platinum wire

in the glass, connecting the inclosed carbon with

the external circuit; the expansion and contrac-

tion of the platinum not differing sufficiently

from that of the glass, in so fine a wire as to im-

pair the vacuum.
Incandescent Light Carbons.—The next

point of greatest importance was to obtain car-

bons of the proper consistence, tenacity, and
durability, and this, as in the case of arc light

carbons, required a long series of delicate and
costly experiments with a variety of materials,

treated by a variety of different processes. The
carbons made by Edison under his first patent in

1879, were obtained from brown paper or card-

board, cut into narrow strips in the form of a horse

shoe, which was about 25^ inches long and i)4

inches in diameter. These were reduced to

carbon in an iron mold placed in a muffle, and
maintained at a high temperature. They were

very fragile and short lived, and consequently

were soon abandoned. In 1S80 he patented the

process which, with some modifications, he still

adheres to. In this process he uses filaments of

bamboo, which are taken from the interior,

fibrous portion of the plant. The cane, after

being cut into sections of the required length,

and the hard outer surface removed, is split and

shaved down into flat strips, which are then

pressed between dies, and fine filaments of the

required length and diameter obtained. These

are placed in molds made of nickel, in grooves of

the required horse shoe form, and closed so as to

exclude the air. The molds are then placed in

muffles, and the filaments carbonized at a very
high temperature. They are then attached

to their platinum wire supports, by electro-

copper-plating, and introduced into the little

lamp globes. The lamp is then attached

to a Sprengel air pump, and during the

process of exhaustion the filament is alternately

heated and cooled by an electric current ; the

temperature being gradually raised by increase

of current after each cooling, till a high degree
of incandescence is attained. This removes all

the occluded gases which remain after the car-

bonizing, an,d renders the carbon homogeneous,
elastic, and refractory at a high degree of tem-
perature. As this is a far more severe test

than any to which the carbon will be subjected in

use, all imperfect and defective carbons are de-

stroyed in the process, and only the best survive.

Electricity and Sewage.
Electricity, which has served so many pur-

poses in science and in the arts, now promises
to rescue civilization from one of the most
pressing difficulties which beset it. The metro-
politan board are about to expend a sum of

nearly or quite a million sterling in purifying

the London sewage, so that the Thames shall

be delivered from its present state of pollution.

The process to be employed is of a chemical
nature, and enormous works for the purpose
of carrying out the project are in course of

construction at Barking, to be followed by others

of a similar nature at Crossness. At this juncture

a plan of an entirely novel character is being
perfected, which has the appearance of dealing

successfully not only with the whole sewage
problem, but also to a large extent with the ques-

tion of water supply of towns. The plan has
been devised by William Webster, F. C. S., son
of the well-known contractor who has had so

large a share in executing the drainage works of

the metropolis. For certain reasons connected
with the patent office, it would not be fair to the

inventor to enter at present into all the details of

his process, but certain results can be stated

which will establish the importance of the under-

taking. A current of electricity, produced either

from cells or from a dynamo, is sent into the

sewage, the transmission being effected through
metallic electrodes. Instead of casting chemical

ingredients into the sewage, the inventor adopts

the plan of creating his chemicals in the sewage
itself by the action of the electric current on the

electrode and on the sewage. The effect is

curious and is well seen when the liquid is ex-

posed to view in a glass vessel. An inky fluid,

obtained from the Deptford pumping station of

the metropolitan board, has all its particles set in

a circulatory motion by the electric current, a

kind of procession taking place from the top

downwards and from the bottom upwards. The
sum total of the movements consists in landing

'

the suspended particles at the top of the liquid,

thus exactly reversing the usual chemical pro-

cess, which sends everything down in the form of

a precipitate. The upward action is due to the

presence of certain gases, at first extricated by
the electric current and afterwards mingling

with the organic matter so as to give buoyancy
to the latter. By agitating the liquid the gases

can be sent off into the air, and the solid par-

ticles will then descend to form a precipitate,

showing no tendency to permeate the fluid as

before. But, as will be shown presently, there is

no need to effect this precipitation. So prompt
is the effect of the electric current that in the

space of twenty minutes a volume of opaque
sewage becomes perfectly transparent, except at

the top, where the organic matter collects in a

semi-solid form. A sample which we saw thus

treated presented at the close a somewhat milky

aspect, apparently due in a large measure to the

presence of chalk, the Deptford sewage being

impregnated with the water supply of the Kent
company, derived from deep wells in the chalk

formation. Some portion of the cloud might
also be occasioned by suspending clay. But the

tint was slight, and the contrast exhibited before

and after treatment was of a most striking char-

acter. It should be added that no offensive odor

was perceptible.
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Jt is claiiiicil for this process that it effects the

removal of all the solids in suspension in the

sewage, and also the greater part of the matters

in solution. In actual practice on a working
scale, the separated portion floating at the top of

the sewage can be run off by one channel and
the clear water beneath by another. W. Webster
has carried his experiments beyond the mere
bounds of the laboratory, but is an.xious for a

more extended test, so as to establish the charac-

ter of his process beyond a doubt. Of course,

the element of finance conies in. J'or this pur-

pose certain data are already available, and these

are so far of an encouraging nature. From the

results already obtained, it is calculated that the

cost of the electric current for treating the entire

volume of the London sewage, north and south,

would be about ^25,000 per annum. This sum
represents the working expenses, and compares
with the cost of the chemicals employed by the

metropolitan board in their treatment of the

sewage. The annual outlay for chemicals when
the plant comes into full operation is expected to

be ^i8,ooo for lime and iron, and ^/^i 2,000 for

permanganic acid, thus making a total of ^30,000
per annum. According, so far as estimates go,

there is a balance in favor of the electric method.
But in the latter instance there is the advantage
of a purer effluent, as also of a quicker process.

It may be asked, what is to become of all the
expensive works now in course of construction

at the Barking outfall if the chemical method is

at the last moment to be superseded by another
of an entirely different character? Is the con-

tract sum of four hundred and si.x thousand
pounds to be absolutely thrown away? Happil)',

the contingency is not quite so bad as this. Mr.
Webster's plan, after all, is partly chemical in its

action, only it happens that the chemical process

is set up by the electric current. Tanks will be
required for the reception of the sewage, and
much of the Barking plant will be of service in

connection with the new process. The most ur-

gent question is that which has reference to

Crossness. The tenders for the works at that

spot have not yet been invited, but the plans are

understood to be complete. If the electric

method is discovered to be preferable to the

chemical, the Crossness works ought to be con-
structed in strict conformity with the require-

ments of the former. A peculiar feature to be
contemplated is the very small addition which
the electric method makes to the solid residuum.
No chemicals are introduced into the sewage,
except small quantities thrown off from the elec-

trodes. This may be reckoned at a grain per
gallon, amounting, in the immense volume of

the London sewage, to ten tons per day. But
the chemical method requires, rather more than
three and a half grains of lime and one grain of

proto-sulphate of iron, besides the permanganic
acid. The lime thus represents thirty-seven tons

per day, and as the solids in the precipitated

matter are always accompanied by an enormous
•quantity of water, every ton added to the former
is multiplied in the quantity which has to be
dealt with in the form of "sludge." There will,

therefore, be much less to remove in the semi-
solid form by the electric method than by ordi-

nary chemical treatment, although the former
extricates all the solids in suspension. To remove
the sludge produced by the chemical plan hither-

to approved, the metropolitan board contem-
plates building five steamships, costing ^16,000
each—one bemg already afloat—unless in the
meantime the farmers show a disposition to re-

ceive the sludge for the purpose of fructifying

their crops. The sludge produced by the elec-

tric process will have the advantage of possess-
ing some of the ammonia previously held in

solution, and will be so much the more valuable.

Mr. Webster's electric plan for the treatment
of sewage has already been exhibited in an ex-

perimental form to Sir Joseph Bazalgette and
W. J. Dibdin, the latter being the chemist to the
metropolitan board. Other scientific authorities

have also seen the experiments, and enough has
been demonstrated to gain for the new process a

respectful consideration, if not something more.
In all probability the metropolitan board will

proceed at once to inquire into the merits of this

remarkable process. All may be said to depend
on its financial aspect. It may be considered a
proved point that electricity can be made to

effect a perfect purification of sewage. If Mr.
Webster fails anywhere, it will be in the question

of cost, 'i'he working expenses may have been

correctly calculated, but interest and redemption
of capital must also be taken into account.

Steam engines will cost a large sum, and dyna-
mos are expensive, although doubtless capable

of being cheapened. With respect to the ques-

tion of the water supply, Mr. Webster has ap-

plied his plan with great success to the purifica-

tion of water intended for drinking purposes.

The filtration of the metro|iolitan supply costs

the LoiKlun water companies at the present time
nearly sixteen thousand pounds per annum. It

will be a singular transformation if the filtei"

beds should be superseded by an array of elec-

trodes.

—

London Standard.

New Insulated Wires.

Recognizing the need of a reliable insulated

wire for high or low tension currents in other
than underground work, the Standard Under-
ground Cable company, of Pittsburgh, Pa., are
now making an excellent weather-proof line wire,

the fibrous covering of which is treated with
their well-known insulating material, "ozite"
and water-proof paint. This wire is a substitute

for underwriter^' wire, either as a line wire or
for use in buildings. Fig. i is an illustration of
the wire, actual size, number i, B. & S. gauge.
As showing the quality and use of this Stand-

ard weather-proof wire, the following from the
Pittsburgh Dispatch of January 29th is to the
point: "At the East End Electric Light com-
pany's plant the wires extend from the station

Fig. I

—

Standard Wea-
TiiEK-PROoK Wire.

Fig. ; 'W. A.C'WiRE.

on Broad street to Edgewood station on the
Pennsylvania railroad, a distance of four miles,

making, with the return wires, an eight mile
circuit. The wire used, which is requisite to

such a test, is known as Standard weather-
proof wire of number 4 B. & S. gauge, and was
manufactured by the Standard Underground
Cable company, of this city. The current flowed
without any interruptions whatever, and no leak
could be discovered in the line at any point."
The line referred to had been exposed to

rain, frost, snow and thaws for nearly a month
prior to the test.

Another style of insulated wire now made by
the same company is its "W. A. C." fire and water-
proof wire, for use in damp places, in cellars, or
in plaster walls, or as line wire. This wire is

shown by Fig. 2, actual size, number o., B. &
S. gauge. It is heavily insulated by successive
layers of fibrous material thoroughly saturated
with a special water-proofing compound, and is

provided with an outer coating of fire-proof
material, making altogether one of the best in-

sulated wires in the market.

Such is Fame.
5 In the telephone field there probably is no
name more widely known in connection with
switch board appliances than that of Charles E.
Scribner, of the Western Electric company of

Chicago. His inventions are well nigh without

number, and his name in connection with patents

granted' is very frequently seen. One of Mr.

Scribner's earliest, as well as most important in-

ventions, was styled the jack-knife switch—

a

switch very familiar in telephone exchanges of

the earlier days, and every telephone man knew
by reputation, at least, Scribner, the inventor of

the jack-knife switch. This is .'\merican history.

Mere comes French history, as set forth in a

work entitled Dictiounaire Tlieorique ct Prati/jiie

d' Electiicitc et de Afa^i;Nii!s//ie, now being issued

in Paris. Describing the jack-knife .switch, the

article runs :
" This name was given it because,

at the start, the contact spring was arranged like

a knife blade, and because the invention was due
to a French Canadian named JacI;."

Great Scott ! is such fame ?

Sunstroke by Electricity.

In tht Journal dcs Delhits, "bii. Henri de Par-

ville gives an account of some extraordinary

medical observations on electric sunstroke, col-

lected at the famous French foundry, Creuzot.

Ordinary sunstroke we all know. But there is

another kind of sunstroke indefinitely more
strange, yet scarcely known, and that is the elec-

tric sunstroke. Now, what is electric sun-

stroke? Dr. Defontaine, in his character of head
physician at Creuzot, has been called upon to

examine its effects. It is already known that

electricity is employed in the form of an intense

focus [foyer] to smelt certain minerals, and espe-

cially to melt and solder metals. Thus a metal
placed in the electric arc is fused as if by magic.

Steel melts like butter in a few seconds. Now
Creuzot, where the progress of science is followed

step by step, has for some time possessed its elec-

tric furnace. Steel is soldered directly by the

high temperature produced by electricity. The
electric arc in which the metal is placed is of

marvellous radiance. Its luminosity focus upon
a few square inches exceeds 10,000 Carcel lamps
and surpasses 100,000 candles.

It happens that spectators standing at a dis-

tance of, say,ten yards feel no heat ; but presently

they become conscious of acute pain. " Very
odd," said a bystander, " I feel no heat, but I

have a sense of being burnt which recalls the

sunstroke I had last summer." Therefore he
stood off, but not before he had in fact experi-

enced something like a second sunstroke. It al-

most always happens that, after an hour or two,

persons witnessing the experiments feel a burn-
ing sensation, with more or less pain, in neck,

face, and forehead, and their skin at the same
time assumes a coppery red tint. It is customary
to protect spectators' eyes with blackened sun
glasses

;
yet their retina is affected to such an

extent that blindness supervenes in broad day-
light for several minutes, and for nearly an hour
all objects are seen in deep saffron color. Other
symptoms are headache and sleeplessness. After-

ward the skin of the face gradually peels off in

broad flakes, when the complexion is left of a fine

brick color. This we take to be the description

of severe cases.

In ordinary sunstroke it is reasonable to at-

tribute the sun's share to heat, if for no other

reason than that the solar heat is felt. But here

there is no sense of heightened temperature.

Nay, a thermometer placed within five yards of

the arc which is melting steel like butter, is hardly

aft'ected at all. All the heat seems to remain
concentrated : and while at five yards' distance

the thermometer hardly moves, bystanders suffer

stroke even at fourteen yards. To what else can

we appeal, therefore, but to light pure and sim-

ple ? The fact is interesting in many wa^-s, but

it illustrates once more the active part played by
light in a variety of biological phenomena. It

may now be asked : is the skin affected by the

red and yellow rays of light, or is it not rather

to the chemical rays, the violet and purple ra)'S,

we should look ? M. de Parville inclines to the

latter hypothesis. M. Defontaine is silent ; but

M. de Parville thinks that by trving the alternate

effects on the skin of the red and yellow rays and
the violet ra)'s, respectively isolated, the problem
may be capable of easy solution.

'Phe St. James Gazette after publishing the

foregoing gave place to the appended communi-
cation on the subject from H. P. Malet : You
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have an important notice of this action in your

issue of yesterday, by wliich it is shown that

great heat can be produced by focussing an elec-

tric light " of marvellous radiance ;" that people

standing near "feel no heat," but have a sense

of "being burnt," and suffer pain similar to that

of a sunstroke. You attribute this action to

"light pure and simple." It has already been

said on this subject ;
" There are many facts in

natural philosophy which show that heat is pro-

duced by the sun's rays only when they act on a

calorilic medium." Hence a man on a glacier

three miles above sea level gets his face burned

by sunlight, while the ice at his feet does not

melt. The same authority shows "that the solar

focus of the largest lens, thrown into the air, will

occasion no sensible heat," although it causes

combustion when certain bodies are exposed to

its action. " Sunlight," just published by IVIessrs.

Treubner, points out the confusion of science as

to heat and light, and suggests a consideration

as to light pure and simple being the cause of

action in all gases and material sensitive to and
absorptive of light. Jf the supposed chemical

rays of.the sun can be isolated, and if they show
different effects on the same subject, then the

point may be reconsidered, at present we may
conclude that the varied heat of earth-matter

under one general sunshine is the result of the

same action as the record of the electric light.

CORRESPONDENCE.

Newly Discovered Records of Magnetic
Declination.

Charles A. Schott, assistant in charge of the

computing division of the Coast and Geodetic
survey, has addressed a letter to the superintend-

ent of that bureau which states that the discov-

ery of records of the magnetic declination, A.

D. 1714, off the coast of Mexico, by Assistant G.'

Davidson, and transmitted by him to this office,

Dec. 7, 1S87, proved to be a matter of much im-

portance by greatly increasing our knowledge of

the secular variation of the declination. By
means of these observations we are able to im
prove materially the expressions for San Bias and
Magdalena Bay, to add the new station Cape
San Lucas, and to make their influence felt as

far north as San Uiego and Santa Barbara. It is

the range which is greatly improved; besides, the

epoch of maximum declination is shifted in the

right direction. Apart from the fact that a region

of west declination is here for the first time ob-

servationally indicated on the Pacific coast, the

power of the newly recovered declinations is due
to the circumstance, that, as far as known, they
cover a time when the needle was in or near a

phase the opposite of the present one. For want
of early observations, these previously collected

for San Diego and Santa Barbara, Cal., were ex-

tremely difficult to handle; and, while it was not
an easy matter to establish new expressions for

these stations, their correctness, or rather appli-

cability over the whole period of time the obser-
vations cover, is quite re-assuring. He points out
the desirability of new observations—either using
funds yet available before July next, or providing
funds to be used after that date—at San Diego,
Santa Barbara, and iNlonterey, and states that
these stations have received no attention for seven
years. These observations are demanded to give
greater precision to the computed variations on
our charts.— Science.

Leather Link Belting-.

Leather link belting was first introduced into
this country some two years ago by Chas. A.
Schieren & Co., of New York. In England these
belts are used almost exclusively on dynamos.
English link belts are made with one continu-
ous bolt for each width of belt, and can be run
on flat faced pulleys only, whereas belts made
by the foregoing firm have two bolts for each
width of belt, which are ingeniously joined in the
center as shown in the illustration.
These belts can be run on any pulley,
whether flat, round or cone, and are bound to
give perfect belt contact. Their chief advantages
are that they impose less strain upon the dynamo
bearings, and consequently do away with heating,
and reduce the use of oil. They are generally
run under little or no tension, and the vibration
due to different atmospheric conditions ceases
therefore to be of consequence.

New^ York Notes.

New York, Feb. ir.—Forty years ago, on the
5th of February, W. W. Marks, well known as
superintendent of the Bishop Gutta Percha com-
pany, began in Brooklyn his work of manipula-
ting and preparing gutta percha for the market
for various purposes, and through all these forty

3'ears, he has, without interruption or cessation,
given his time and attention to this important
article of commerce. Prior to 1S48 he was en-
gaged in the manufacture of India rubber fabrics.

The gutta percha business requiring larger capi-
tal and facilities for manufacturing, the Bishop
Gutta Percha works were organized, Mr. Marks
being retained as superintendent. Then gutta
percha was used principally for pipes, bottles for

chemical fluids, and shoe soles. But attention
being called to its electrical properties following
the discoveries of Faraday, the Bishop works
took hold of the insulated wire and cable busi-
ness, and in this field Mr. Marks' inventive skill

accomplished the largest results. Pie designed
machinery for making cables and covering wires
for every electrical purpose, and he personally
superintended the laying of sub-marine cables.

During the war of the rebellion he made and
laid cables for the government, one beingtwenty-
five miles in length, across Chesapeake bay.

I.EATHEK Link Belti.ng.

For thirteen years following the death of Mr.
Bishop, and prior to the incorporation of the

present company, Mr. Marks had sole control of

the business. One of his inventions, and a most
valuable one, is the " Marks' compound," an in-

sulation which resists the action of acid and
which is used almost exclusively for battery wires.

Mr. Marks claims the honor of having been con-

tinuously employed in the insulated wire business

for a longer period of time than any other person

in America or Europe.
The Western Union Telegraph company are

again at Albany asking for the return of taxes

wrongfully exacted from them seven or eight

years ago. The state owes the company some
$200,000, and there seems to be no question

about the justice of the claim, but for some
reason or other, possibly because the Western

Union Telegraph company is too virtuous to pay

for legislation, the bill has not yet been collected.

General H. S. Huidekoper, vice-president and

general manager of the Metropolitan Telephone

and Telegraph company, resigned this week and

W. H. Eckert was elected general manager in his

place. Mr. Eckert has been general superinten-

dent of the company and his promotion gives

universal satisfaction.

The Electric Accumulator and Lighting com-
pany has been organized, with headquarters at

Bridgeport, and has secured the franchise from

the Electric Accumulator company, of New York,
for the state of Connecticut. Fred. M. Mason
has been chosen president of the new company.
M. F. Gushing, superintendent of repairs of

the New York and New Jersey Telephone com-
pany, was married to Miss Mamie F. Kinney on
Wednesday afternoon, at St. Agnes church,

Brooklyn.
More mystery from the " Wizard of Menlo

Park." A daily paper states that Professor

James Ricalton will start traveling for Edison
this week, searching for a nev/ substance which,
if it can be found, will revolutionize the applica-

tions of electricity to modern uses. Mr. Edison
is said to have .samples of the substance, but he
does not know where it is to be found, and Pro-
fessor Ricalton goes to find out. A.

From Topeka, Kan.

TopEKA, Kan., Feb. 11.—Thursday evening
last the city council settled the vexed question
as to which electric light company should have
the contract for furnishing the city plant, by
awarding it to the Jenney Electric company of

Indianapolis, Ind. The various bids were as

follows

:

Brush Co., with high speed engines $24,925
Brush Co., with low speed engines 25,140

Guaranteed limit of cost of lighting per annum:
For all night, every night 10,080
By moonlight schedule 9,640

Indianapolis Jenney Co ,
high speed, two

12X12 Ball engines 26,496
Low speed engines 27,430
Guaranteed limit of annual cost:

All night lighting $S for light per night 1 1,520
Moonlight schedule |6 for light per night 8,640

Thomson-Houston Co.

With high speed engines 26,950
With low speed engines 27,775
Guaranteed limit of cost of running :

All night 1 7,000
Moonlight schedule 4,800

Western Electric Co., high speed engines 23,210
Annual cost exclusive of coal:

All night 4,300
Moonlight schedule 3,800

Schuyler Co., with high speed engines.. 24,663
With low speed engines 25,091
Cost of running:

All night. 7,700
Moonlight schedule S,Soo

The published proposal of the successful bid-

der reads substantially as follows in regard to the

electrical portion of the plant:
" We will furnish four arc dynamo electric ma-

chines of sufficient power to sustain 30 arc elec-

tric lamps of 2,000 standard candle power each,

with ample reserve capacity. These dynamos to

be of the Jenney system and to embody all of

Mr. Jenney 's latest improvements, including his

improved brush adjuster, copper commutator
with mica insulation, universal boxes, foundation
frames, improved belt tighteners and automatic
current regulators for each dynamo. The latter

renders the dynamo perfectly automatic, main-
taining constant current. We will also furnish

four ammeters or current indicators, four light-

ning arresters to protect the system from electri-

cal discharges, and one magnetic bell for testing

the circuit. We will furnish a complete plug
switch board for four circuits, so arranged that

each dynamo can be connected with any circuit,

and so that any two machines can be connected
in series with any two or more circuits.

" We will furnish one extra armature as re-

quired in your specifications.

"We will furnish one hundred and twenty all

night lamps of 2,000 standard candle power
each, of the double carbon pattern. These
lamps to be automatic and self-regulating to,

have automatic cutout, switches, hood sand
globes, and to be of the Jenney system with all

the latest improvements. These lamps will pro-

duce a clear steady light, free from sparking and
fluctuations.

"We will furnish the necessary poles for

seventeen miles of circuit, said poles for carry-

ing the line to be thirty feet and forty foot poles

for suspending 120 lights.

" The lamps are to be suspended from galvan-

ized steel suspension cable strand, stretched taut

from pole to pole. •
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" We will furnish such number as you wish, of

our improved mnst arms for holding the lamp
not less than thirty-five feet from the ground,

the arm extending twenty-three feet from the

standard, and adjustable at an angle of forty-

five degrees, if desired, thus allowing greater

elevation of the lamp. Price $30 each, in place.
" We will furnish twenty-two miles of number

5 11. and S. .gauge electric light line wire.

"The bid for the poles and wire is estimated

on seventeen miles of poles and twenty-two miles

of wire, and sliould there be any addition or re-

duction from either, it will be charged for or

deducted at the rate of ,f45o per mile for the wire

and poles, or $iSo per mile for the wire alone.

"We will furnish thirty days' supply of one
half by twelve inch carbons, suitable for our sys-

tem.

"We will furnish any additional dynamos and
lamps that you may require from time to time, at

a discount of 30 per cent, from the price list

which is hereto attached, or at the lowest prevail-

ing prices when such purchases are made.
" It is understood that anything omitted in this

proposition that may be necessary to make the

installation complete and operative, will be fur-

nished as though the same had been herein fully

described. When the plant is complete and
ready to operate, we will run the same fora period

of ten da3'S, the city furnishing the fuel. We will

also furnish an expert for thirty days from the

starting up of the plant, to instruct the employes
how to run the same most economically and
efficiently. We further guarantee a good and
sufficient title to use the apparatus herein men-
tioned, and will furnish a bond of indemnity in

in support of this guarantee.
" We further agree, if this proposition is accept-

ed by your honorable body, to prosecute the

work vigorously until completed. When the

plant is accepted you are to pay us, under the

proposition for the power plant with high speed
engines, and electrical outfit as herein described,

the sum of $26,196. If our proposition with

CorHss engine is accepted, you are to pay us for

the power plant and electrical outfit as herein de-

scribed, ttie sum of $27,430. Payments to be
made upon such terms and conditions as may
hereafter be agreed upon.

" We guaranteeand will furnish a bond satis-

factory to you, that the entire cost of supplies,

ordinary repairs, and operating said plant of 120

lights shall not exceed the sum of $6 per light

per month, for a period of two years from date of

lighting, based on the present price of fuel, labor

and supplies, and conditional that the control

and management of the plant shall be under our
control or subject to our approval. The lighting

under this guarantee to be done upon what is

known as the moonlight schedule, and including

also such nights as when the moon is obscured
by clouds or fogs ; and to light only until i

o'clock, a.m. Or, in case of all night lighting for

every night in the year, that the entire cost as

above set forth shall not exceed the sum of $8
per light per month for the said period and upon
the said conditions." , C.

From St. Louis IWo.

St. Louis, Mo., Feb. 4.— George F. Durant,
the manager of the American Bell Telephone
company of St. Louis, was called before the com-
mittee on public improvements of the house of

delegates recently for the purpose of giv-

ing the committee some information as to the

cost of operating a telephone system and the
profits. The committee is considering a bill

introduced by Delegate Mohan, which fixes the

rent of telephones at $50. The present rates are

$60, $80 and $100. The manager said in the

beginning of his testimony that it would be im-

possible for the company to supply telephones at

the price proposed without losing money. Last
year at the present rates the company here on all

its lines, made $227,520.60, and paid out $175,-
606.63, leaving a profit of $5 1,824.03. The com-
pany controlled 3,600 miles of wire and had 2,-

100 telephones, whose average rent was $97, and
average cost for operat ng expenses was $80.
Last year the average cost of each telephone was
$72.06. The plant in St. Louis had cost $300,-
000, and the royalties upon each instrument were
$20 a year, with a rebate of 3'o per cent. The
average cost of a mile of wire was $14, and about

$5000 a year was paid to the city in taxes. I'he

company had 107 employes, whose pay ranged
from $1.75 a day to $140 a month. The tele-

phone girls were paid ,$40 a month when expert.

Beginners were paid $15 a month, and advanced
$10 a month at the end of a year if they showed
cleverness, if unusually bright, their pay was
raised more rapidly. The manager read from a

list the prices paid for telephone using by the

large cities of the United States. In none of

them as large as St. Louis was the price given as

less than $100, and in several it was higher.

The committee will meet again February 8, and
Manager Durant will be called again to describe

more in detail the expenses and profits of his

business here. C.

From Kansas City, Mo.
Kansas City, Mo., Feb. 11.—This city is

proud of its telephone service, and well it may,
as in the Missouri & Kansas Telephone company
it has undoubtedly the largest and finest man-
aged telephone company in the west. January
25th the annual meeting of the company was
held, and a slight change made in the manage-
ment. The following is the list of officers and
directors elected:

J. R. Mulvane, president; C D. Crandall, sec-

retary and treasurer; directors, J. S. Check, W.
B. Clarke, C. D. Crandall, J. E. Hudson, J.
Lone, J. R. Mulvane, George L. Phillips, J. I.,.

Smith, T. B. Sweet. The city exchange, located

in the Wales building, corner of Sixth and Dela-
ware streets, occupies the entire upper floor, and
at the present time has 2,350 subscribers. The
company employ 125 operators—38 day and 11

night operators being employed in the Kansas City
exchange. On January i, 1887, the company
had 5,186 subscribers, and on January i, 1S88,

6,109—an increase of 923 subscribers during the
year. They have built 162 miles of extra territo-

rial lines, and paid 6 per cent, dividend for 18S7.

The average number of cal!s answered per day
in the city exchange is 30,000—the busiest hour
being from 9 to 10 a. m., during which time
about 3,500 calls are answered; between 10 and
II a. m., about 3,100; between 2 and 3, about the
same number; from 7 p. m. to 12 p. m., about
1,000; and from that time to 7 a. m., about 200.

W. W. Smith, the superintendent, has in his of-

fice one of the Standard Electric company's
clocks, arranged and connected autcmatically
with one of the many switch boards. The clock
registers every call the operator makes, so that

at any time it can be ascertained how many calls

have been made on that board during any speci-

fied time. Mr. Smith will soon have clocks con-
nected with each board, which will show the ex-

act number of ,calls made each hour, or each 24
hours. The arrangement and connection of the
above clock was done by Mr. Barrett, the com-
pany's electrician. A system is used whereby
every call, and the number asked for, is regis-

tered, showing how many times each subscriber
uses his telephone; also whom he asked for, and
whether connection was made with the one
asked for. A dash after a call denotes " line

in use," so it will be seen on the register, 944
asked for 1,365 meaning 1,365 talking; later

944 asked for 1,365, no dash, showing that sub-
scriber had the connection asked for. This
enables the superintendent to talk intelligently

with the fault-finding persons that all telephone
companies have among their subscribers. For
instance, Mr. Johnson calls, and says, " My tele-

phone doesn't work." " What day did you fail

to get connection?" "Yesterday." [Manager
turns to register.] "Your telephone was used

7 (or ic) times," as the case maybe, " yesterda)',"

or " Yes, we find we received no calls from you;
will attend to same at once." " What, used 7
times? I didn't use it!" That shows the man-
ager that every one in the neighborhood is using
that telephone. The company have now under
their control 37 exchanges, and 67 toll stations.

Fort Scott, Kansas, is to have a new electric

light company. The company will be known as

the Fort Scott Electric Light and Power compa-
ny; capital stock, $100,000. The following gen-
tlemen composing the company are well known
in western business circles as competent finan-

ciers and successful managers: C. F. Drake, W.
H. Stout, A. W. Walburn, R. J. Harris, C. S.

Rushing. They have already selected and

secured the grounds for the location of tlic

plant, at a central point in the city. The '
1

T-H system, both arc and incandescent, will be
|

installed. The plant will be one of the largest

and most complete in all its details of any .so far

erected in the west, and will add very largely to

the manufacturing possibilities of tlie city.

William Bourn, representing the Ilawkeye '

Electric Light company of Oskaloosa, is in the -I

city, in the interests of his company. I).

THE ELECTRIC LIGHT.
James F. McLaughlin, an electrician of Phila-

delphia, thus describes a new invention for sig-

nalling during time of war. " The scouts or signal

officers carry in their knapsacks six small incan-

descent lights of the different primary colors.

These are connected by a very fine wire with a

small battery in the knapsack. Attached to the

small globes that inclose the lights is a very small

oval electric motor, operated by an independent
battery. When one scout wishes to communicate
with another he sends one globe high into the air

and then turns on the electric current that illumi-

nates it. By the use of the different colored

globes and by combinations a conversation of

any length can be carried on at night at long

distances. The invention will be patented in

Europe, and an effort will be made to introduce

it into the different European armies, as well as

into the alleged army in this country."

Sedalia, Mo. already has one electric light

plant and the city council has been asked to pass

an ordinance granting to certain Sedalia gentle-

men the use of the streets and alleys for the erec-

tion of posts, wires, etc., with a view of establish-

ing a second electric light plant.

The Santa Fe railroad at Topeka, Kan., are

experimenting with the electric light for lighting

their trains.

The Springfield, Kan., Light, Heat and Water
Works company has been incorporated; capital

stock $30,000; incorporators: Ed. A. Watson, M.
L. Turner, Theodore Pierce, E. M. Campbell and

Joseph Wisbs, all of that city.

The Oswego, Kan., Electric Light company
has been incorporated ; capital stock $60,000;

incorporators: F. L. Greene, C. D. Woodford, C.

W. White, Hugh McNeills, C. B. Woodford, all

of Oswego.

The Normal Park, Cook county. III, Tax-
payers' association asked the Town of Lake
Board of Trustees that a system of electric lights

be established on Halsted street, from Sixty-third

to Sixty-ninth streets, and on Sixty-ninth, from

Halsted street to Wentworth avenue.

Professor Barrett, city electrician of Chicago
has made a proposition to the county board that

the cit}^ and county unite in running the electric

light plants in the court house and city hall. A
special committee, will investigate the benefits of

such a union.

Carlinville, 111., started a Brush plant of 65 arc

lights on the loth inst.

The efficiency of the Waterhouse dynamo at

the LeRoy Payne stables near Chebanse, 111., is

so great that Mr. Payne thinks of extending the

wires some two miles to Chebanse town, and
lighting the principal portion of the town.

The London Electrical Revieiu of Jan. 27th

thus comments on electric lighting in this coun-

try: "Six months ago it was reckoned that

there were 100,000 arc lamps burning nightly in

America, and that the earnings averaged about

40 cents each per evening for, say, 330 nights in

the year. This would yield $13,160,000 per

annum. Allowing 75 per cent, expenses, this

would be $3,290,000 on a capital of about $35,-

000,000, or not quite 10 per cent, per annum.
Probably by the present time the number of arcs

has been increased by several thousands. The
business in carbons for these alone must be

simply enormous in the states. At the same date

there were over 750,000 incandescent lamps in

use. Would that such progress could fall to the

lot of English manufacturers!
"

At Boston, Mass., on the 8th inst., the taking

of testimony for the complainant was begun in

a suit for infringement brought by the Brush
Electric company against the Western Electric

Light & Power company of Toledo, O. The_
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point involved is the use of double carbon lamps,

and the complainant alleges that the

double carbon lamps used by the defendant

constitute an infringement upon a patent

number 219,218, granted Charles F. Brush, Sept.

2, 1879. L. L. Leggett appeared for the com-
plainant and George P. Barton for the defendant.

The Italian army has introduced the electric

light into Abyssmia, Fort Victor Emanuel being
lighted by it.

The Western Electric company's plant at Fort

Collins, Col., of 45 lights, was started Feb. loth

Society has to have its reigning " fad " as reg-

ularly as the seasons come around, runs a New
York letter. It was sadly in need of a fresh one
this year until Mrs. D. O. Mills last week brought
forth the novel idea of stringing little bulbs of

electric lights on a silken cord and hanging them
from the draperies and in odd nooks and corners

about her rooms. Mrs. Vanderbilt followed, and
at her cotillon Tuesday night she had 200 of these

little lights scattered through her rooms, and on.

the dining table three of them were grouped in

pyramid shape here and there, each one shedding
a different colored ray of light.

One thousand incandescent lights of the

Thomson-Houston system are being installed

at Fort Scott, Kan.

Colorado Springs, Col., and Pueblo, same
state, have just increased their Thomson-Hous-
ton plant by fifty arc lights in each instance.

Santa Anna, Cal., and Pasadena, Cal., have
each purchased Thomson-Houston plants of

fifty arc lights within the last week.

Among the subjects for which the Societe In-

dustrielle of Amiens has offered a prize, is "the

best electric light installations in an industrial

works." The light must have been in operation for

at least a year, and it must be proved to be cheaper
than gas made on the premises. Further, the

installation must be equivalent to a gas system
of not fewer than three hundred jets.

A new carpet factory, at Dundee, Scotland, has

just been fitted up with five hundred electric

lamps. The dynamo is worked by the engine
which drives the looms.

The Abilene, Kan., Electric Light & Water
Works company propose to inaugurate improve-
ments in the near future, by the construction of

branch works at Sand Springs, three miles

west of the city, the water of which will be
pumped in and through all the mains in Abilene.

The capacity of the springs will supply a popu-
lation of twenty thousand. There are now nine

and one-half miles of mains, and one more mile
will be built.

At Junction City, Kan., there is a plant of two
Western Electric arc light dynamos, that have
been m operation about eighteen months, and a

Westinghouse incandescent dynamo, which has
been in operation only a short time but ffie de-

mand for lights will soon test the capacity of the
plant.

The real estate men of Chicago had a banquet
at the Grand Pacific hotel one evening recently

and were much delighted at three floral pieces

representing houses and lots and lighted by small
six volt electric lights. Johnson, Holland & Co.
made the installation.

It is reported that the water works company of

Lawrence, Kan., has purchased the Bowersock's
electric light plant and will remove the dynamo
to the engine house and run it by steam. Here-
tofore the dynamo has been run by water power
which sometimes failed when the water was low.

In Buffalo, early on the morning of the Febru-
ary 5th, during a snow and rain storm a telephone
wire broke and in falling to the street crossed
an electric light wire. A horse driven by Rob-
ert Taylor stepped on the wire, became entangled
in it and received a shock that knocked him
down. At the same instant the young driver re-

ceived a shock through the wet reins. Not
realizing the cause, but supposing the horse had
stupidly stumbled the driver hit the horse with
his wet whip and received another shock which
rendered him unconscious. Isaac Morton, a
colored railway porter saw the accident and
rushed to the assistance of the horse but when
he attempted to lift him he too received a shock
which proved fatal, his hands were found to
be badly burned and his face was bloated.

The same day an accident occurred in Mem-
phis, Tenn. In the edge of the evening a half
dozen lads began experimenting with one of the
electric light wires which had been connected to
a discarded light, but which had been wound
around the pole within easy reach of the ground.
The boys discovered that they could be shocked
and were enjoying the sensation when one of
their number touched the wire with a piece of
hoop iron and received a shock which killed
him.

THE ELECTRIC MOTOR.
We British are fond of having a number of

servants in attendance when we dine, runs a Paris
letter in London Truth. Flunkeys with us are sup-
posed to have ears that hear not, and eyes that
see not, what their employers say and do. It

would be impossible to suppose anything of the
sort in Paris. Masters and mistresses dread the
criticisims of the servants' hall, and their highest
idea of dining-room comfort is to be served by
machinery. The dinner-lift came into fashion in

the reign of Louis XV. Electricity is now being
used to enable persons of wealth at diners intimes

to do without the waiter or the maitre a'hdtel. A
miniature railway is laid down on the dinner-table
and continued on the same level into the kitchen
through an aperture in the wall and an interme-
diate pantry. Dishes come in and, after making
the round of the table, go out on a sort of small
truck moved by electricity. The truck at any
moment can be made«to stop. It does its work
admirably as a dumb-waiter, and any amount of
art can be lavished on it to give it a decorative
beauty.

A car fitted according to the system devised
by Mr. Lineff, was tested at the depot of the
West Metropolitan Tramway company at Chis-
wick, says the London Electrical Review of the

27th ult. Mr. Lineff's invention consists in the
method of conveying the current to the tram
car. The current was generated by means of a
stationary engine and dynamo placed in an
engine house at the depot, in the yard of which
an experimental line nearly a quarter of a mile
in length has been laid down. An Immisch
series wound dynamo was used, and the current
was conveyed along the line by a copper insu-

lated wire conductor, carried in a channel run-
ning centrally to and parallel with the rails. At
intervals on the conductor small saddle-shaped
rubbers were mounted, and from the underside of

the tram car a wire was suspended between two
vertical arms which entered in and ran in a

groove formed in the upper part of the channel.
The wire was of sufficient length to touch several

of the saddles at the same time, and by this

means the current was transmitted from the con-
ductor to an Immisch series wound motor placed
under the floor of the car. Motion was trans-

mitted to the wheels of. the car through gearing,'

and the car was started and stopped by switch-

ing the current on or off by a very simple appar-
atus operated by a small handle in front of a
dial. On this dial were marked the necessary
indications for guiding the driver as to the point

at which the handle should be placed to effect

any given purpose. The car was completely
under the driver's control, and when running at

a fair speed, could be stopped within its own
length by means of an electrical brake. There
is an arrangement whereby the brake is made
self-acting. A hinged guard board is placed at

each end of the tram car just clear of the road.

Directly the board comes in contact with any
object on the line the car is stopped and re-

versed. A number of runs were made with the

Lineff car, both loaded with passengers and
empty. It has been estimated, we learn, that the

adoption of this system by the West Metropoli-

tan Tramway company would effect a saving of

about 50 per cent, upon the present cost for

horse traction, and it is stated that arrangements
are being made for trying it on the line from
Hammersmith to Kew.

THE TELEPHONE.
In the London Electrical Review of Jan. 27th

appears an illustrated description of a Sivinton

patent direct intercommunication telephonic

system. A system original with the Western
Electric company of Chicago and precisely simi-

lar in all its details was described and illustrated

in the Western Electrici.^n, Vol. I, No. i,

July 2, 1887. The system had been in use some
time in their own factory and in a number of
other installations.

At the meeting of the College of Physicians in

Philadelphia, recently, Dr. John Girdner of New
York exhibited, by invitation of the college, for
the first time, his telephonic probe, and explained
its mode of application. The instrument is used
to locate a bullet or other metal substance that
has become lodged in the body. It is operated
by the electricity in the patient. It consists of
three parts—one, a sort of phone, which is placed
over the physician's ears, a steel probe, and a
steel bulb. The bulb is placed in the patient's

mouth and the probe is inserted in the wound.
If the probe strikes a piece of bone it makes no
response, but if it strikes the metal which caused
the wound it gives distinct clicking sounds.

General C. L. Williams, of the Brown Mag-
neto Telephone company, exhibited the instru-

ment made by his company in Rochester, N. Y.,

recently. It was stated that the right to use
the instrument in Monroe county could be pur-
chased for $10,000 and 40 per cent, of the stock
of the local company. Instruments would be furn-
ished at |iS each, with a royalty of $3 after the
first year. It is claimed that a company with a
capital of f 100,000 and having an exchange of

900 members, could furnish the telephones at §25
or $30 each and make a handsome profit from
the investment.

THE TELEGRAPH.
Mr. Scrymsek, president of the Mexican Tele-

graph company, reports steady improvement in

telegraph business in Mexico, and great accuracy
in the service over the lines of his company

;

stating that only ten errors per month occurred
during September and October last, in the trans-

mission of 170,000 to 180,000 words per month.

The London Exchange Telegraph company is

now using E. P. S. accumulators to work the
stock exchange "tapes" from their office in Corn-
hill. There are employed 210 accumulators, ar-

ranged in three series of seventy each, in place of

2,000 primary batteries, which were previously

installed for the same purpose.

Miscellaneous Notes.

At the meeting of the Town of Lake, III,

Board of Trustees, on the 7th inst., the Equitable
Transportation company submitted an ordinance
asking permission to construct and maintain an
elevated railroad from Thirty-ninth street to

Eighty-seventh street, on State street, besides

being allowed to run in other streets. The mat-

ter was referring to the committee of the whole.

Edgar C. Dodge, a young electrician in the
employ of Armour & Co., Chicago, has invented
an appliance for waking lazy folks early in the

morning. By a few simple changes in the mech-
anism of an ordinary nutmeg clock he arranges
it so that when it is placed between two brass

keys on the top of a wooden box containing a
single cell battery, it starts instead of the ordi-

nary clock alarm, an alarm which the most in-

veterate laggard could not fail to heed. Attached
to the box and the battery is a buzzer and a gong
bell. When the'appointed hour has been reach-

ed the mechanism closes the electric circuit be-

tween the brass pegs on the top of the battery

box, and keeps up the racket until the sleeper

arises and lifts the clock off the box. In no
other way can he stop the noise. The changes
in the clock do not impair its usefulness in any
way, and, indeed, are so slight that no one would
notice them. Mr. Dodge has tried his clock with

great success on some of his early rising acquaint-

ances.

J. H. Winville has invented an electrical type-

writer, now controlled by the International Print-

ing Telegraph company, of Philadelphia. The
machine is a combination of a type-writer and an
ordinary telegraphic instrument, by means of

which the operator, pressing the keys on the

board of a type-writer at one end of a telegraph

wire, may make a type-writer copy at the other

end of the wire. The transmitting machine also

makes a copy of the message. The same machine
can be made a transmitter. At a recent exhibi-

tion both transmitting and receiving instruments
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were in the company's office in Wiiladflphia, but
the message was said to go out to Pottsville and
thence back to Pliiladelphiaby a loop in the tele-

graph wire. Several pages of matter were
printed,

John M. Ives, connected with the patent medi-

cine concern of H. H. Warner & Co., of Rochester,

N. Y., but for three years a resident of Australia

is now in America for the purpose of interesting'

American merchants and manufacturers in the

centennial exhibition to be held at Melbourne
ne.Kt August and continuing si.x months. The
exposition buildings will cover twenty-four acres

of ground, and 500,000 square feet of this space

is to be set apart for the display of American
products. All goods shipped from this country
for exhibition will be admitted free of duty, but

as high protection is the policy of the colony no
goods can be sold there after being entered free.

The colonies are preparing to make a great dis-

play. Americans in Chicago or vicinity desiring

space for the exhibition of their goods can apply
to E. C. Stebbins, 90 Franklin street.

Personal Paragraphs.

The wedding of William Taylor and Miss
Charlotte W. Dee took place Thursday, February
9th, at St. Luke's church, South Evanston, 111.

Mr. Taylor is well known as the assistant

manager of the Electrical Supply company, of

Chicago, and has many friends who will unite in

wishnig him much happiness.

Chas. A. Matcham, manager of the Pennsylva-

nia Telephone company at Allentown, Pa., and
formerly connected with the Chicago Telephone
company, has just returned from a two months'
vacation in the old country.

At a recent meeting of the directors of the

Jarvis Engineering company in Boston, Mass, a

motion was unanimously passed insisting upon a

six months' vacation on the part of the genial

treasurer and general manager, A. F. Upton.
While it is. to be regretted that such action was
necessitated by the state of Mr. Upton's health,

the unanimity of insistence that he should take a

rest, is very complimentary to that gentleman's

abilities. Mr. Upton has been a hard worker, and
notwithstanding that he was a great sufferer from
rheumatism, kept at his desk until the directors

of the company realized the possibility of losing

a most capable and valuable officer unless force

was applied and he was driven to seek a rest.

Mr. Upton and family are now recreating at

Aiken, S. C.

Business Mention.

Samms & Appleton have established an elec-

trical repair shop at 116 Dearborn street, room
D, Chicago.

The Electrical Supply company, of Chicago,
have issued a neat, handsome and exhaustive

catalogue relating particularly to electric light

construction material. It covers the wide range
of everything necessary to erect a line complete,

including not only the material proper, but the

best appliances for erecting the line, and in ad-

dition, devotes no small space to fixtures for

electric light plants.

The Chicago Electrical Development company,
225 Dearborn street, Chicago, is now fully

organized, with the following officers: Geo. E.
Marshall, president; J. M. Lyon, secretary; F. S.

Terry, treasurer. The capital stock is $100,000.
This company deals in electrical patents and
securities and promotes electrical inventions of

all kinds. It has every department complete for

obtaining patents, and placing patented articles

on the market. Inventors will undoubtedly find

it to their advantage to correspond with them.

The Jarvis Engineering company of 8r Lake
street, Chicago, have recently set two boilers for

J. C. Gould, Sangamon and Jackson streets,

Chicago, that are giving much satisfaction, mak-
ing absolutely no smoke.

S. A. Barton, general manager of the Thom-
son-Houston Electric company, who has lately

returned from a trip east, states that the new
addition to the company's factory at Lynn, Mass-
achusetts, is now completed and they are moving
in. The Thomson-Houston factory now covers

nearly three and one-half acres of floor space

and the inctnde.scent department will shortly be

able to turn out 3,500 incandescent lamps per

day. The business of the Thomson-Houston
company is simply enormous, both east and west,

and the foreign business is large and constantly

growing.

The I^artz Electric Battery company of 1723
Chestnut street, Philadelphia, have placed on the

market a two-cell battery for use in connection

with a C. & C. motor, designed to run sewing ma-
chines. The expense for maintenance is said to

be normal. Motor, battery and speed regulator

in a case complete will be sold for $25.

The Reliance OU & Grease company of Cleve-

land, Ohio, have just placed upon the market a

machine oil especially adapted to dynamos and
also a brand of oil called valv-oleine for valves

and cylinders. Samples of their different brands,

neatly packed in case, will be mailed fre'e upon
application.

The Link Belt Machinery company of Chicago
alive to the demands of Electric Lighting are

now prepared to furnish rope transmission using

manilla, cotton or raw hide rope as occasion

demands. They have recently secured several

large contracts for rope transmissions.

The Heffron fire-proof European hotel in Chi-

cago will be lighted by a plant of 300 16 candle

power lights of the Excelsior Electric Light com-
pany's system. A Russell engine of no horse

power will run the plant. In case the open
board of trade building is lighted /electrically, it

will be done by increasing the plant mentioned
to 2,000 lights.

H. A. Glasier, manager of the western depart-

ment of the Jarvis Engineering company, reports

business as largely increasing. Among the con-

tracts recently made are one for an electrical

railroad; two large water works stations; four

electric light stations; one woolen mill; two
paper mills; one office building; one hotel; one
agricultural works; one vinegar works and one
flouring mill, aggregating thirty-one furnaces.

The National Rocking Grates and Sheffield

Grates sold by the Jarvis Engineering company
of 81 Lake street, Chicago, are having a large

sale in the West and giving the best of satisfac-

tion ; among recent sales are two sets 6'x6' National

rocking grates, second order; two sets 4'x4' rock-

ing grates; four sets Sheffield grates 6'x9'; one
set ^yi'xii'; besides several smaller sets.

The Electrical Supply company of Chicago
find their sales of P & B wire increasing rapidly.

This wire has deservedly become popular and
seems to give general satisfaction. The insula-

tion resistance is good and is not affected by
moisture, cold, heat, acids or alkalier. Another
specialty of the Electrical Supply company is a
new box bell which besides being good, substan-

tial and of moderate price, is ornamental as

well. This bell has just been put upon the

market and a large sale is undoubtedly assured

for it.

Electrical Patents.
Issued Feb. 7, 188S.

377.374- Telegraphy. Thomas A. Edison, Menlo Park,

N.J.
This invention relates to an improvement in acoustic

telegraphs and consists of a combination with a line

wire and battery, of a circuit preserving and re-

versing key, a vibrating circuit-breaker and a short-

circuiting key at the transmitting station, a polarized

relay, and a reed or vibrating receiver and sounder at

the other station, whereby one set of signals can be
operated upon the line by the vibrations of the current

and the key to short-circuit the same, and the other
set of signals can be operated by the reversal of the

current.

377>383- Electro-Magnetic Grain.Weighing Scale. Wm.
A. Holley and Ulrik Malin, Holland, Mich.
The first of the eight claims is given: " The com-

bination of a scale, a double hopper carried thereby,
having a d fleeter and discharge valves, the detents,

means connecting the same, and an electric circuit

constructed and arranged to be controlled by the ^cale

beam, whereby the discharge valves are permitted to

open by the weight of the grain."

377.397- Electric Railway. Washington I. Ludlow, Cleve-
land, Ohio.

This invention relates to the construction of a T-
rail, substantially in two equal vertical sections with
an electrical conduit laid in a space between the two
sections.

377.413- Electrical Apparatus for Effecting Mechanical
Movements. Roswell T. Smith, Nashua, N. H.

377,441. Transfer Switch and Circuit for Telephone Ex-
changes. Charles E. Scribner, Chicago, 111,

The second of the two claims follows: "The com-

bination, in a telephone exchange, of two or more
switchboards to which different groups of telephone

lines arc connected, with transfer or trunk lines con-

necting said l)oards together, the terminals of said

trunk or transfer lines on the different boards being

spring j.ick switches two of such terminals being pro-

vided for each transfer wire on each intermediate board
and a ground circuit connection for each transfer wire,

whereby a line connected at one board will be closed at

the other board either to line or to the ground connec-

tion of the transfer wire to which the line is connected."

377.475- Telephone Transmitter. John F. Bahr, Jersey

City, N.J.
377.487. Process of Electrolyzing Copper. Edward S.

Hayden, Waterbury, Conn.
The third claim sets forth the object of the inven-

tion: *'The process of separating from copper and
like metals foreign matter which may be incorporated

with them, consisting in arranging in an electrolytic

bath, an anode plate and a cathode plate, interposing

between the latter one or more of the plates to be
treated, leaving the same electrically unconnected,
save through the solution; in gently circulating the

solution from the upper to the lower pirtion of ihe

bath, and in subjecting the plates to the action of a
current of electricity."

377.488. System of Electrical Distribution. John W.
Howell, New LSrunswick, N. J.

The invention relates to the Edison system of elec-

trical distribution and its object is to dispense with the

number of electromotive force indicators, to simplify

the apparatus at the central station and at the same time
to provide exact means for indication of the electro-

motive force at the end of each feeder.

377.505- Electric Gas-Lighting Burner. LeRoyS. White,
Waterbury, Conn,

377.518. Magnetic Separator. Thos.' A. Edison Llewel-

lyn Park. N. J.
.

'

.*a^^

The object of this invention is to cause the separation

of magnetic from non-magnetic particles by permitting
them to fall together past the poles of a magnet which
alters the trajectory of the magnetic particles so that

they fall separately from the non-magnetic particles. A
closed air chamber is used in combination so that the

falling particles will not be affected by air currents.

377,538. Electric Circuit Closer. William F. Stocker,

Eureka, Kan.

377.539- Electcic Bell. William F. Stocker, Eureka,
Kan,

377.553- Electric Gas Lighter. Julius Finck, San Fran-

cisco, Cal.

377,591. ' Automatic Grain Weighing Apparatus. Edwin
R. Whitney, .st. Johnsbury," Vt.

The first claim is given: "In an automatic grain

weighing machine, the combination, with a suitable

framing, of a hopper suspended therein and having
two compartments adapted to be filled alternately

through separate mouths and having a common dis-

charge opening, a graduated scale-beam fixed to said

h< pper and having an adjustable weight thereon, a
swinging door adapted to contr' 1 the discharge of each
compartment of the hopper through the common open-
ing, and a pendulous weight in connection with the

door and hanging in the central line of gravitation,

the whole being combined and arranged so that one
compartment will be filled with a regulated quantity of

grain while the other is being emptied."

377,612. Telephone Transmitter. Hammond V. Hayes,
Cambridge, Mass.

377,615- Electric Arc Lamp. Edward E. Higgins and
John James, St. Johnsbury, Vt.

The invention has reference to the mechanism used

in electric arc lighting to feed the upper carbon.

377,622. Electric Motor Car. Walter H. Knight, New
York, N. Y.
The inve tion relates to the use of non-resonant

material around the motor and gearing of a motor car

to reduce the noise.

377,626. Electro-Mechanical Signal Apparatus. William

W. Le Grande, Louisville, Ky.
This invention relates to improvements in apparatus

for operating railway and similar signals.

377,634. Railway Signal. Thomas S. Nicholson, Mount
Washington. Ohio.

377,642. Secondary Battery. John S. Sellon, Hatton
Gardens, County of Middlesex, England.
The third claim follows: "In a secondary battery,

a series of perforated positive plates and a series of

perforated negative plates interleaved therewith, a

series of plugs of insulating material extending

through and projecting from both surfaces of one series

of plates, active material filling the oti er perforations

of said plates, plates of insulating material upon op-

posite sides of the series of batteiy- plates, and bands

of insulating material uniting the whole."

377.683. Armature for Dynamo Electric Machines. Rich-

ard H. Mather, Windsor, Conn.
The second and third claims are given: "i. A

cylindrical armature-drum traversed longitudinally by
conductors which pass circumferentially from side to

side of said drum at one end of the same and diamet-

rically across the other end of the same, substantially

as and for the purpose specified.

"2. A hollow cylindrical non-magnetic and insulat-

ing armature-drum open at one end or closed by a re-

movable cover and containing a stationary core m unt-

ed upon the same shaft, substantially in the manner

and for the purpose specified."

377.684. Electro-Mechanical Movement. Richard H.
Mather, Windsor, (.."onn.

'I he invention consists of an electricmotorand relay

connected in a peculiar manner and producing motion

in one direction or another according to the strength

of the electric current by which the movement is

actuated.
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M-23 South Jefferson Street,

CHICAGO.
IWrNNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5th St., Phila,

MANILLA ROPE

TRANSMISSION
A SPECIALTY.

Investig'ate before Buying.

Reliance Oil&G-rease Co.
(J. M. BACHERT, Manage'.)

6 Brathenal Building. ('m>'''^=<^ send

CLEVELAND, O., -^

U. S. A.

FOR DESCRIPTIVE
CIRCULAR.

Liberal Terms to Resident Agents.

SAMPLES FRES O.M APPLICATION.

S'DLK MANUFACTURERS OF

'UNIVERSAL" DYNAMO MACHINE OIL.
Reduces, instnntly, all Fractional Heat, keeps Journals Cnol. Absolutely tio ClogsiiiK. The best
1 everplacGd on, the^Market Lomeet the renuirenieiitsof Electric Lightard Power Plants. "Valve-

Eclipse" Lubriciitlng Compouiul. "Chelsea" Scale Solveiir.

Oil

Oleine," fur Valves and Cylimlurs.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF .

/\^UTOMATic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send por ''"Taloguk.

C. F. Ankbtt, President. S. F. Fenton, Ylce-Pres. .ind Trcas. CuAS. S. Smith, Sccrelavy.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

DEALERS IK

! ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lighting", Fire and

Burglar Alarms, Electro-Medical Apoaratus, Tele-
graph Instruments, Wire and Batteries.

iESTIMATES for electric lighting given on APPLICATION.

CHAS. A. CHEBVEK, Pres. WIH.AKD I,. CANDEE, Treas.

The Okonite Company,

^m
^le^papl^

Tkad-- mark.

^ ^ M anufacturers of

QeetraJG Ifi^l^t, ^elept^one anel

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"We particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarlneservlce as we are convinced that it Is the safest wire for the purposes known, and we
can. without hesitation, refer to parties who are now using it. We are also manufacturers of the celebrated
OKONITE TAPE, the Jest Insulated Compound for making Joints In the market. Estimates and
fiuotations furnished upon application.

Chicago Branch. 38 & 40 LA SALLE STREET Chicago, III.

Minnesota Branch, IHINNEAPOLIS ELECTRIu CO., IMinneapolls, Minn.
Nebraska Branch, MIDLAND ELECTRIC CO., Omaha, Neb.

THE GRIT^SHA-yy
^raided or ^aped jnsulated ||jire8

Are the Best Low-Priced Wires in the Market.
Acid, Cas, Lims, Water and Fire-Proof.

NEW YORK INSULATED WIRE CO.
11 Central St., Boston, Mass. 452 Broadway, New York.

IS. DOWSH, u. E. GALLAHF.K. Sec.
(ien. Supt. ,1. W. CODFKET, lien. Mgr.

GARLOCK'S RING PACKINGS
SECTIONAL RING

AND J

ELASTIC RING.

fhe Best Packing

Made
Fop High Speed Engines

Send for particuliivs to

THE GARLOCK PACKING CO., - PALMYRA, N. Y.

THE "CLARK" Vy'IRE^
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspector of tlic Tlfson Fire Underwriters' Union, under date of March
29, 1886, he says : "A Tlioroughly Reliable and Desirable Wire in Every Respect."

The rubber used In Insulating our wires and cables is specially chemically prepared, and is guaranteed
to be waterproof, and icill not deteriorate, oxidize or crack, and will remain flexible in extreme cold weather
and not affected by heat. The Insulation Is protected from mechanical injury by one or more braids and ihe
whole slicked with Clarks Pateni Compound, which is water, oil, ackl and. to a very great extent, fire proof.
Our insiila-tioii will prove durable when all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of Insulation for Telegraph, Telephone and Electric Lights from stoek. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
01 and 63 Hampshire Street, Boston, Mass.

HENIiT A. CLARK, General Manager. HERBERT H. EHSTIS, Electrician.

The Electric Packing Co.,
CLEVELAND, OHIO, U. S, A.

MANrFACTUREES OF TUK

Patent High. Speed Facklxxg,
MADE ESPECIALLY FOH ELECTRIC LIGHT ENGINES.

Delivered free on 60 Days' Trial. Satisfaction Guaranteed or no Pay.

THE BILLINGS & SPENCER CO.,

MANrFACTTJEERS OF

Drop Foriinp in Copner, Iroi or Steel.

Pure Copper Commutator Bars for Electric Motors or Genpralors,
Steel Commutator Rings and Nuts, Steel Wrenches antj Eye Bolts.

Correspondence solicited and estimates furnished on receipt of models.

IDROP FdRGinGS VV.OH PURi: COPPER.

the: BILLINGS &3Pi:NCt:R.C0 MARTFORD.GONN,

iThe Eddy Electric Manufacturing Co.

/Automatic ^leetrie /T\ol:or5MANUFACTURERS OF (MATHER PATENTS.)

In all sizes froin yi H. P. upwards. The efficiency of these Motors is over 92 per cent. They require no rheostat, are perfect

in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.
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J. B. YOUNG,
PRtSIOCNT AND TRCAS,

K. JAMISON,
VICE-PRESIDENT.

. 4\\\MilllflV'

WELL SELECTED

AND GOOD

OFFICE,

NO. 69

Schmidt & Friday

Building.

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

"The Campbell Line Wire"
FOR ELECTRIC LICHTINC.

A Substitute for Underwriter Wire. A Durable, Well-Insulated
and a Fire and Water-proof Wire.

MiiuiifiictiirLHl iinu Sold ODly by the

CAMPBELL ELECTRICAL SUPPLY CO.,
New York «genls, Knapp & Hague, B2 Fulton St. 95 Milk Street, Boston, Ma'

S

(American j^lecl^pical Wop^s,
PROVIDENCE, R. I

EXCLUSIVE SIANUFACTUREKS OF THE

il^,

Telegraph, Teleplione and Electric Light.

Highest Insulation and Lowest Inductive Capacity

of any Cable in ttie Market.

\ New York Office, 18 Coitl.andt Street.

P. C. ACKEKMAN, Agent

stj:bscjr.i:be3

Western Electrician.

The National Electric Light Association.
Thu iiniiiiul meeting of tbc Nationiil Electric Light Association will be held iit llie i

Mononguhela lIou.se, Pittsburgh, Pa., Feb. 21, 23, 23, at 11 o'clock.
(

Address all communications in relation to Ibis convention to

S. A. DUNCAN, Cliairiiiiiu I'^xeciitive Committee,
Care of AiJ.EGnii.NY County Light Cojii'any, PITTSBURGH, PA.

Gutta Percha Insulation.'

Our Calata Insulated Flexible Cords;
ARE SUPERIOR TO ALL OTHERS.

SEND FOR SAMPLES.

soH:E:NECT^r>Y, isr. y.
MANUFACTUKERS OF

Insulated Wires, Flexible Cords and Gables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B, LYMAN
Electrical Supplies,

Clevtiand,

bhio.

Toe n Oft
Both Advertiser and Publisher by mention

ing the WESTERN ELECTRICIAN when

writing to advertisers.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET CHICAGO, ILL.

jr v^Bug f Dust Proofi

klJ BELLS.
'

.HBzazer & Stanley,

EU^CTRICAU
Manufacturers.

32 &, 34 Frankfort St.,

NEW YORK.
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HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BARE AND INSXJLiLXEID ^yyiRE.
,,

Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk and Worsted
! Gords for Incandescent Lighting, Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT '\ K; LINE WIRE
FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

factories: wat
J. L. BARCLAY, Selling Agent,

ERBURY, CO N N.

THOS. L. SCOVILL,
185 DEARBORN ST., CHICAGO, ILL.

AGENTS FOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

United States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PE0PEIZT0E8 OF THE

Cliase Police ani Fire Alan TelegraBli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

fejent cities and

villages in the United States.

SEND FOR CATALOGUE.

J. J. DICKEr, President. ISRAEL LOVETT, FLEMON DK.\KE. Vlee PreBldent
H. J. WELLS, Sec'j and Gen'l Man. Sap't and Electrlcfan. L. H. KORTT, Treasnrer.

IPLAMD ELECTRIC C©.,
OMAHA, NEBRASKA.

DEALERS IN

For tfe© l^elegrapfe, "^el^pfeoa© aa<l ^lecfeic £f£g&t.

Hotel and House Atmunciaiors, Burglar Alarms, Five Alarms. Electric Gas Llglillng, Speaking Tubes,
Elevator AnnuncIatorB, Batteries. Push Buitons, Electric Pens, TelegraphLearner's InstrumenlB, Medical

Batteries. Liuemen's Tools, Bell Hangers' Supplies. Ealiway Velocipedes, Cars, Etc.

Western Agents THE OKONITE CO., and the Return Call System of Hotel Annnnclatore. Fire
Alarms for Cities and Towns. We own the Franchises of the Western States and Territories for the

IMPROVED McCULLOH

^^PE^IC^N4Dipr(IC5F-J- ¥EnE6R7IPp -J- gY3¥EJiI,3l£<-

and are prepared to give franchises and construct plants on reasonable terms.

(^"Estimates furnished and contracts made for any and all kinds of Electrical Work in any part of tbtj

West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

P. L. Rose. G. Rein.

Rose 3c. Reixi,

Electric Ijorks,

322 N. Second St., St. Louis, Mo.

SEBASTIAN MAT & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed especially for electri-

cians and others requiring a lathe
for accurate work. Catalogue of
Lathes, Drill Presses, Tools, etc.

mailed on application.

Xja.-tlies oxi. *X*x-ia.l.

184 W. Second St.. Cincinnati. 0.

The Globe Electric Company,
ManuJ'acturers, lynporters and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES.

46 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits.

These sets require DO techulcal knowledge to connect; they are
all contained In black, highly fluished hard rubber cases, mounted In
nickel plate and ready for use. The bell domes are all Z\ inches, the
coils are wound with silk covered wire and the contacts are of
platinized sliver.

Three Way Annunciator and Bell Set.. §16 00
Invalid's Portable Call Bell Set . 7 00
Burglar Alarm Set 7 50
Fire Al^rm Outfit §7 00 to S 00
Portable Electric Testing Set 10 00
Family Electro Medical Set _. 12 00
Telegraph Set for Short Lines and Leumers 6 50
High and Low Temperature Alarm 12 00
Single Stroke or Trembling Bell Set 6 00
Switchboards. Switches, Annunciators, Bells, AVires, Push But-

tons, Alarm Contacts, etc.

WATERHOUSE SYSTEM

ARC AND INCANDESCENT
ELECTRIC LIGHTING.

The "only perfect Automatic Instantaneous

Current Regulation.

A 2,000 c. p. Arc Light produced with less than two-thirds of a Horse Power, or

twelve 16 c. p. incandescent lamps to one Horse Power.

We are producing 210 2,000 c. p. Arc Lights, Commercial lighting, on 3,400 lbs.

of coal per night, from dusk to 1 o'clock, or 3 lbs. of coal per light per hour.

We guarantee that the above lights will successfully compete with any Arc Lights
in the world, for Size, 1/ hite^iens and steadiness.

Advantages, 35 per cent, less in steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND MFG. CO.
HARTFORD, CONN.

—AND

—

154 LA SALLE STREET, CHICAGO, ILL.

SH/W\/<S.GEARY^
MFGR'S «tDEALERS 'i

53&55N0.SEVENTH ST.

A /-> PHILADELPHIA ^ c<

SEND FOR CATALOGUE.

he Card Electiic Motors.
iTHE CARD ELECTRIC MOTORS,
X running sewing machines, dental lathes, etc, by
ic or by incandescent light currents, also for pholo-
aphic retouching and other light power u.'^es by
inury battery. These motors have the Card Re-
ovable Commutator, in which all the sections can
: taken out and replaced without disturbing a wire,
n excellent apparatus for schools and colleges. II-
strated catalogue sent free on demand.

&E0. F. CARD MMF&, GO.,
«ii»n wctcin Ekctridai.. Cincinnati, Otiio.

'iiii.l|i;,!iilMi
|

»laiLfe

V;ONDA ;FOr,>rERT.T PRTSM) CELL, CO.MPLETB.

The Standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Leclanctie' Batteries

Are those which bear this

LABEL and the Trade-Mark, GONDA.

DO NOT BE IMPOSED UPON BY IMITATIONS.

If dealers have not the Genuiue Battery,
send direct to us for Price- List.

THE LECLANCHE BATTERY CO.,

149 West Eighteenth Street, New Yorlc.

GE^UI^E DISQUE CELL, COMPLETE.

The Porous Cell also bears Label.
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Electric Light Repairing, Gtinural Machine Job-Work. Pattern Making, Etc., Etc

ELECTRICAL AND MECHANICAL ENGINEER, a^A^JS^IgvuRER.
Office and Works: 76 MARKET ST., CHICAGO.

TME IJKCIi: AUTOMXTIcr^rVGJCINi:^
For Elt'ctrlii h\nh\ SimvU-c and all otlicr purjioscs rcfiuirtiiK Power; Ecoiiumlcal In Stomn Confliimpllon

I>oc9 not Kiicu; Spocd Conslant uiidpr ViiryInK Londu and I'i'i-hsuic of Sleiini; Slni|)lc In Cunslructlon
Uuqiilrus no more spnce thnu donblv dl»c engines.

Conlrncts taken forcomplctc steam plnnls. Including boilers find all connections, masonry and rec^

[Ion. All work guaranteed. Send for Catalogue and full particulars. Address
THE TAYLOR MANUrACTURIXG CO,, Chanibcrsburg, Pa., U. S. A.

Chicago Clectric Club.

'I'liiro will 1)0 a mreliiigof llic Cllicajfo
Klectric Club Momlny evcjiiiiL', Feb.
2nth. at S o'clock, nt the rooms of the Club'
133-124 Clark Street,

The Bice Automatic Engine.

ai-a-S'l s a ••

1 pq » -g g s a
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o ••
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THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y.

G-ILES JLISTXI-T^iLG-lMEXIC SHIELD FOR ^UiTJLXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Oentlemen, : — Your Anti-Magnetic

Shield for watches cannot he over-esti-

mated. It is now very near eight months =::'- '_—

that I liave worn my watch, and to-day
it is (without correcting time) about one
minute slow. Considering tlie fact that
I am every day near d^'uamo electric

machines in our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-

tricity, not onlj' electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-
keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Snre protection from all Electrical and Magnetic dfsturbnnces
Send for descriptive circular.

'
' * * * I have no hesitation in saying

that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a

dynamo machine.
The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientitic principles, and is the

only plan I know that could succeed.
WM. A. ANTHONY,

Prof. Phs. Dept., Cornell University.

GILES BROS. & CO., 103 State Street, CHICAGO.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-

tive and hne adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on accotmt of

their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

The Baxter Electric Motor.
This Motor is now ready to be placed npon the Market.

Manufactured for both

/^re apd I9ea9d(^s(;e9t (^irc^uits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICITED.
Address :

)

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitution and Monuxaent Sts. Factory B, Buren and Monument Sts.

NE"W' YORK :

liooMS 347, 34S & 349 PoTTER Building.

BOSTON

:

EooMs 57 & 58 Hancock Bldq., 178 DETOKSniEE St.

Vqz U/oodbijry

AUTOMATIC

Cut-Off High Speed

ei|Gii]e.

-MAStTFACTUKED BY-

D:500DBUI=^Y GnGIKB

Company.

ALSO BUILDEKS OF

piaip 5lide l/alue

AUD

Doile YalTB Meta Speei

AUTOMATIC

Qut-Off E^9(^i9^8

AND

TUBULAR BOILERS.

— ^ — •^^^_ ' AdflresB the Manufacturers at

^ r^ .,_J^\ 652 mi Sireei, ROCHESTER, N. r.
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Heisler Qlectric [ight |{o.

809-817 S. 7th Street, ST. LOUIS, MO.
MANUFACTUEERS OP

The Heisler Patent Incandescent
Electric Light System.

The only and original Alternating Current Long
Distance Single Wire Incandescent.

We have built 24 Cen-
tral Station Incandescent
Plants within one year,
all of which are on a pay-
ing basis.

This System combines
successfully the illumina-
tion of the streets with a
general supply of light for

stores and houses.

Any desired distance can
he reached at small cost

;

No. 8 American Gauge
Copper Wire being used
for the outside line, No. 11

for indoors, for any num-
ber of lights of any size

from 30 to 200 c. p. lo-

cated anywhere on the line.

A perfect automatic regu-
lation adjusts for every

variation ui ihc luad from the full capacity to one single light. We do not need
transformers, distributors, safety calchcs, resistance boxes or any other electrical

contrivance for distribution or safely.

Special attention is called to the superior advantage of this system for economical
management. To its flexibility, no mathematical calculation being required for wiring
or alterations of circuits. To its production of nearly double the candle power to the
H. P., as compared with any other system.

We can furnish substantial proof that our system is a successful competitor against
all present methods of illumination.

P'orest City Electric 'yyorl^s.
Manufacturers of CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GANG SWITCHES, FROM 5 TO 40 AMPERES.

Quick Make and Break Uncon-
trolled by the Handle.

CorrcBpondence

Solicited with

Electric Light

Compnnlee.

W. B. CLEVELAND. Proprietor, 26 S. WATER STREET, CLEVELAND, 0_

Si^nd for Our Valuable Book for Engineers and Belt Users. Free.^
' Agents in all Cities. Send for Trial Belt.

Out Belts are the strongest, most even and perfect Electric Belts made.

SO?. XjOXJXS, 3VEO.

Eleclncal iccumkiors or Storage Batlerles

Central Station Lighting,

isolated Lighting, Railroad Car Lighting, Street Car Propulsion, Long Distance Lighting.

AMONG THE ADVANTAGES OF THIS SYSTEM ARE!

Absolute Certainty of Light,

Increased Life of Lamps,

Great Economy in Running Expenses,

aiuij,
, Absolute Steadiness of Current,

Utilization of Surplus Power,

Adaptability to Existing Plants,

-A.1VX>-

COMPLETE DISPLACEMENT OF CAS.

FOR FUIili PARTICCI.AKS, ADDRESS,

The Electrical Accumulator Company,
44 BROADWAY.i NEW iYORK.
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Annunciators,
PATENT GRAVITY DROP.

ANNUNCIATOR SUPPLIES.

Mansfield Electric Co,
383 FEDERAL STREET, BOSTON, MASS.

ECE?yi^l?l/^)N|'§ pOQf^EJ JOOI^,
Made of the Best Tool Steel, Nickel Plated and of the Finest Workmanship.

|«l |l| l |l[l| l| l|ll l| l |l| l|l|r;i)'[W|'l'
|

W|li!|IH|l|<j-)lf'l'['l'Hf 'I'
:

'

' 1

Coiiiprlaes accurate Wire Gaupe, either Blriiifnghain or Ediaon Standarda, French Millimeter and EngllHh
Inch cumparative Scales, Screw Driver, Wire Cleaner or Pencil Sharpener, and Standard Wrenches. IN A
NEAT CASE FOR THE VEST POCKET. PRICE $3.

CENTRAL ELECTRIC COMPANY,
38 and 4-0 LaSalle Street. _ _ _ CHICAGO.

The pmkeb-Rbssell MfflNE ii Mfg, Co.

J]lectric Light (jarbons

City Office: 711 Pine Street, St. Louis, Mo.

FRANKLIN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS.

Partrick & Carter,

Electrical Supplies

ESTABLISHED
1867.

for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
SOLB FROPEIETOKS OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Batteries, Electric Bells. Push Buttons, "Wire, etc. Electric Bell Hangers' Supplies, Electro-Platers' Supplies, Electro-MediciU Machines, Experimental Apparatus, Electrical Novelties, etc., etc. Send for Catalogm;i

and get prices before purchasing.

THE ELECTRICAL PROTECTIVE SUPPLY CO.,

Factories: ANSONIA, CONN.
Manufacturers and Importers of and Dealers in

Telegraph, District Telegraph, Telephone, Fire Alarm, Burglar Alarm, General Electrical
Supplies, and Railway and Steamship Supplies.

Sole Agents United States for APPLEGATE'S ELECTRIC FLOOR MATTING.

The Chicago Electrical Development Co.,
PROMOTERS OF ELECTRICAL IMVENTIONS.

Patents bought outright, or inventions handled on royalty. We have superior advantages for placing patented articles on the marlcet.
Correspondence with inventors solicited.

THE ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER, Manager. 171 Randolpli Street, CHICAGO.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.

Rooms 68 and 69 Temple Court, 225 Dearborn Street, Chicago.

PATENT AND TRADE-MARK CASES.
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G.£G."Electric Motor I

"4! %
1-2 H. P. Motor for Incandescent Circuit.

Efficient Electric Motors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REGULATION.

Interchangeable Parts. Designed for Popular Commercial Use.

€e ^ €• lUCTTEIC MOTOE €0.,
90 South 5th Avenue, New York City.

—o;f—
C:JXjE3"\7-E53L.-A.3NriD, OHIO.

MANUFACTURERS OF

Incandescence

Lighting

Apparatus.

CARBONS FOR ARC LAMPS. Etc., Etc.

Chicas^o agent,

ALEXANDER KEMPT,
130 Washington St.

Omaha agent,

E. G. TUPPER.
1 509 Farnham St

The Railway Telegraph Supply Go.

211 and 213 RANDOLPH STREET,
cniCJja.oo,
-MANUFACTURERS OF-

WiT

Magneto Bells, Annunciators,

Burglar Alarms,

Electric Bells, Batteries.
We make a special MAGNETO BELI. for the use of Electric Light Companies for testing- pur-

poses, capable of \rorking' through 20,000 ohms. When desired, we put a Detector in

connection -with the above, which w^ill indicate through two Megohms.
Size of Test Magneto, 4 x 4 , x 3 inches deep.

WE MANUFACTURE THE

BestDisqufiLeClanche

Batteries

in the market. Write for prices

on all kinds of

BATTERIES AND SUPPLIES, ^

Zincs, Sal Ammouiac, Bine
Vitrio!, etc., etc.

Gen'l Western Agents for the Sale of

J. H. BUNNELL &CO.'S

Telegraph Apparatus

A Full Stock always on hand.

We are lieadqiiartei'S on all Telegraph

Goods, Instruments, Insulators, Brackets

and Line Materials.
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Weather-Proof Line Wire,

FOR ELECTRIC LIGHT PURPOSES.

The Insulation Resistance is good, and is not affected by moisture, heat,

cold, acids or alkalies. But little more expense than Underwriters.

lectrica.! Sixpply Co
171 RANDOLPH ST., CHICAGO. 1 7 DEY ST., NEW YOR K.

Factories, ANSONIA, CONN. Branch Office, 125 W. 6th St., KANSAS CITY, MO.
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The Van Depoele Electric Manufacturing Go.
OF CHICAGO, ILL., U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE

Electric Railway
Apparatus,

Electric Arc Light Dynamos and

Lamps,

CONSTANT SPEED STATIONARY

ELECTRIC MOTORS, ETC.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.

Thousands m use. Guaranteed

equal to any in every respect.

Van Depoele Electric Lights

VAN DEPOELE

Qlectnc Hailiuayj

ABB IN OPERATION AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Estimates and Cataloirues sent on
Application.

Are in use everywhere and are daily growing in Popularity. Write for lUustratea

Electric Light Catalogue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15, 17, 19&21 NORTH CLINTON STREET,

HEW rOflK OFFICE: /looms 220,221 & 222, No. 45 BROAOWAr. CHICAGO, ILL., U.S.A.

^LECTRIC t- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by thie

^mertcan Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For eimplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie iL]MERICiLIT DYITJLlli^IO HAS IsTO EQXJJLL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits oj

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

rfrv\ ^NUFACTPBIH© •>

18 Cortlandt Street, NEW YORK.
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

Fort Wayne Jenney Electric Light Companyf

FORT WAYNE, INDIANA.

Tb-e 333.ost carefull3r 'vcrorlsed out and coxxxplete ^Itematlxig Systeiaa. of Slectric

Ziigh.ti3a.s in Szistence.

Armature

Guaranteed.

Converter

Guaranteed.

1 2
1 6

Candle Power

Lamps

TO THE

Horse Power

Guaranteed.

SLATTERY ALTERNATING ^DYNAMO.

Tlxe Slattery i^lternaling Systexn in operation in most of th.e

JL,:Ei.AJI^XlsrC3r OITIESJS 03F' T^HES OOTTP^ffTrinr, namely

:

NEW YORK, BOSTON, LOUISVILLE, PHILADELPHIA, UTICA, NEW ORLEANS.

FULL INFORMATION FURNISHED BY

Fort Wayne Jenney Electric Light Company,
Main Office and Works, FORT WAYNE, IND.

CHICAGO OFFICE, 115-117 Monroe Street, I PHILADELPHIA OFFICE, 26 N. Seventh St.

W. J. BUCKLEY, Manager. G. A. WILBUR. Manager.
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Standard Underground Cable Company,
Sennal OSeea, Ho. 708 FEHH. ±TB., FIIISBUSSE, F&.

Btuoli OOces:

1

Hev York. Telephone Building, Corthadt Street,

a. L. ¥1167 Uft&ager.

Cbloago, 139 But Uidlaoa Street, F. £. Degea-

bardt, Managef,

MAinrPAaTITREKS OF

The|l|aring||nti'|nduction«|!i Bunched Cables
For Telegraph, Telephone, Electric Light and Pover; Underground, Submarine

and Aeilsl ^

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line Wire, Underwriters', Magnet, Annu.iciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables.

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high

Insulation. Its merits proved by a record of over
quarter of a century. Adapted to all electrjoai purposes.

Electric Light and Power.

Telegraph and Telephone.

Railway and all other

Branches of Signaling.

Aerial Use,

All Sizes Subterranean Use,

Lead Encased Wires,
submarine use

Concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen'l Mgr., - 16 Dey St.. NEW YORK.

AMERICAN

[eather [ink Belt Co.
A NEW BELT

Especially adapted for use with Dynamos. L

Write for particulars and prices to

CHAS.A.SCHIEREN&CO.
47 Ferry Street, - NEW YORK
ij..„,„„ J PHILABELPHfA, 416 Arch Street.
BRAKCHHs-j BOSTON, 86 Federal Street.

;
American Pat. Joint.

^be C^LLEHDEli

'

NSULATING and
WATERPROOFING dofflpAwy,

MAHTJTAOTTJKEKS OF

XSXiXiCX>Xl.XC XiXOXX'X' 'WXXl.XIS of C4ll Biases a. SE>£:CX.A.1^.X<X .

NEW TORE SAFETY STEAM POWER CO.,

jINSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, in Plaster,

Damp Places, Etc., Etc.

Tbinidai* Wiees for Line Work In place of Underwriters.

'wm
Builders of HIgli Grade Self-Contained

ic M-flffm
SPBOIALLT ADAPTED FOK RUNNING

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

Webtken Office and Wabeboosis:

64 & 66 S. Canal St., Chicago, ill.

WM. A. HAMMETT. Manager.

ANSONIA BRASS & COFFER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.•>-. C- B £ A

CUT SHOWING STVLS OF INSyLATION.
A.—Copper Wire. S. B.—Two Braids, saturated with Fife-Proof Insulation. C.—Braided Cotton,

«:aturated with a Blacky Weather-Proof Composition.
Approved by New York Board of Fire Underwriters. Samfjle.'! furnished upon application. Pure Elec-

tric Copper Wire, bare and covered, of every description.

WARFRnnM<:- i '9 a"") 21 Cliff St., New York.
WAKfcKUUlviS).

I 64 Waslilnslon St. Cliicago, Ills.

FACTORIES:
ANSOMA, CONN.

Oixnjj W. Makmon, President.
4DDI80H H. NOBDTKH, Vice-President,

Cbabeis O. JimntT, Bleotnolsn. BBAnrABD BoBisoN, Secretacy.
AuoB K. HoLLowBLii, TreasoreT.

Jenney Electric Company.
Sole Owners of all the PatentH and Inventions of Charles D. Jenney (known as the Jenney Syetem) and Sole Owners aci Manufactoreraof his

Improved Dynamo, [amp ^4

Electric fflotor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these easentlals It chal-
lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Indiwduals.

Prices Furnished for the Jenney Arc or Incan-
descent SVSTEMS, OR FOR BOTH COMBINED.

__^ The Jenney - -Incandescent Dynamos are self-regulating,

^-^^ and permit the turning on and off of one or all of the Lamps
at win.

|i||,||, j,|i|ll|.
This Company gttes special attention to ^iVKiKil}!^ Jtf^t;*,

I I II
Shops^ Factories^ etc.^ with Individual Flanks.

m^ SEHD FDB FlUPillET iLLQSTIItllllG IHD DESGBiaiHIl THE STSUH.-^
OFFIOE AND WOBKS;

Cor. Kentucky Ave. i 1 I Mirrls St

INDIANAPOLIS. IND.
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The Thomson-Houston Electric Go
EASTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON.
WESTERN OFFICE:

PULLMAN BUILDING, CHICAGO, ILL.

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM
'«<»

SERIES LAMPS
FOB

]|rC'Circuits.

These Lamps have repeatedly
shown their superiority under
test.

First Medal : Best Arc-Light, Louisville, J883,

First Prize : Best System of Arc-Lighting,

Cincinnati Industrial Exposition, 1883.

-OF-

Electric ||rc-[ighting

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the customer.

SELR GOVERNING ELECTRICSIMOTORS

.

of all sizes for the transmission of Power. Plans and estimates for all ' klndsf-of Arc,
and Incandescent Lighting and Power Plants.
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EDISON'S NEW LAMP
'IIV

People's Theatre, Minneapolis.
12_16-CANDLE POWER LAMPS GUARANTEED PER COMMERCIAL HORSE POWER.

Minneapolis, Nov. 17, 1887.

Edison United Manufacturing Co.,

65 Fifth Avenue, N. Y.
GENTLEMEN

:

The Electric Light put in my Theatre by your company is far beyond my expectations. Its system of light-

ing is perfect and is all that your representative claims for it.

Your light was chosen after a thorough inquiry into the merits of the different systems and I am more than satisfied

with my choice. I have, beyond a doubt, one of the finest lighted houses in this country. The apparatus for controlling

the light is the most complete I have ever seen. I am getting all of twelve i6-candle power lamps per horse power, if not

more, and the life of the lamps averages away beyond a thousand hours,

I take great pleasure in recommending your system and you may refer to me at any time.

Yours Truly,

LAMBERT HAYS,
Proprietor People's Theatre.

Flam MalM liy LEONARD & IZARD. &ENERAL A&ENTS EDISON UNITED IF&, CO., 185 DEARBORN ST., CHICAGO.

U. S. OLD LAMP
IK aRiLISTD OFHRiL HOUSE, IMCIITKEiLPOLIS.

WHAT THE MANAGER, WHO DON'T GUESS AT IT, SAYS FOR IT.

He says, after having Careful indicatrons of Engines and Practical Electrical Measurements made, tliat

348 Edison 16 Candle Lamps require 54 Indicated Horse Power.

610 U. S. 16 Candle Lamps require 53 Indicated Horse Power.

!<'"- -'^Be also says that, after having purchased and used a U. S. plant for Opera Souse, they purchased for the

Syndicate Slock, an Mdison plant because it was offered at a much less prtce (nearly one-half) than that of the U. 8.,

land because of the Astonishing Guarantee made by the Edison Co, After testing and ascertaining the facts,

THE EDISON PLANT WAS REJECTED AND PUT OUT
and U. S. PLANET PUT IN ITS PLACIS, the satisfactory worlzing of which may be understood from, a perusal of

J. F, ConMin's autograph letter heretofore published in several issues of this Journal. Mr. Conklin desires to say
that any statem,ents of Edison representatives to the effect that the reason of such rejection of Edison plant was
because some one or more of the Syndicate Co. were stockholders in the U. S. Co. is without any foundation in fact,

i as not one of them, has, and never had a dollar's interest in the U. S. Co. beyond the purchase of a Fourteen Hundred
\ldght Incandescent Plantfor their Syndicate Block and Opera Souse.

U. S.. 610 LAMPS nEQUiniNG 53 S. P.^ll^Aper S. P.

EDISON 348 LAMPS BEQTJIBING 54 S. P.=6^i^per S. P.

COMMENTS ARE UNNECESSARY.

THE UNITED STATES ELECTRIC LIGHTING CO.
c. C.WARREN, M«MA»K. 216 La Salle Street, Chicago.
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CjiLltBOl^

Cleveland., Oliio-
MANUFACTURERS OF

Electric J^lglcit CsirldOiiSi
AND-

BATTEB.7 Mii,TEB.ZAZ..

The Standard Carbon Co.,
SUCCESSORS TO THE

BoiAlton, Clevelanci^ a.zici Crystal GsLYloon. CozTLpaxiies.
CU E: TT" E3 Xs -A. ISr 3D , OHIO,

I^iLVJL IWSXJI.iLXORS.
ABSOLHTELT

Iiff©j Water amdl Ac^idi Pf0of«
MADE FROM MODEL IN ANY SHAPE.

Have stood severest tests, can furnish highest testimonials from largest manufacturers of

Electrical machinery in the world. Samples and estimates sent on application. Cheaper
than any reliable insulation.

D. M, STEWARD M'F'G CO., Cliattanoog^a, Teuu.
January Ist, 188S, "we removed our entire plant from Cincinnati to Chattanooga, wliere we have greatly

increaaed facilities In all departments,

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armington & Sims' Ensrines, Steel Boilers, Jai-vis' Furnace,
Standard Rocking and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

Sawyer -Man Electric Co.
LICENSEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

lUTniL LIFE BLDK.

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No. 308 WALNUT ST

BOSTON OFFICE:

No. 33 FEDERAL ST.

Estimates FumlBhed for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company is AUTOMATIC In Its regulation, and will maintain a UNIFOKM
LIGHT, with ALL or ANY POETION of the lights In Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWEK during Us Guaranteed Life.

-CONTAINING-

Compensation Balance ^Hair-spring,
"w^mon .^^lEix:

Uninflnenced

BY

Magnetism.
PAILLARDS PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAIR SPRING.

Adjusted

TO

Temperature.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Elihu
Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested

them.

These watches are made in all sizes. Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and
cost no more than other makes of same quality without the Non-Maanetic feature.

They are especially adapted to the uses of

lLl€tmi€MirS ABB WQMMMMB JkEOUHB B¥IfAMOi,
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

I^or Sa.le bv a.11 P'irst-cla.ss J'e'wrelers.
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THE GREATEST OBJECT TO BE OBTAINED IN PRODUCING STEAM POWER
IS TO USE FUEL WHICH WILL GIVE

)\ie Gp^ah^^h CImoLinh ^F ^heam §vt llj^ £®a^t epo^<^ik)k Exp^Q^e.

THIS THE JARVIS BOILER SETTING AIMS TO DO.

n HAS NO EQUAL. OVER 3.600 IN USE. COMPRISING OVER 300,000 H. P. BURNS SCREENINGS, SLACK, WET SAWDUST, WET HOPS AND

ALL KINDS OF REFUSE FUEL WITH LARGE ECONOMY.

The following list represents the electric light stations and steam plants which have been equipped by the Jarvis Engineering^Company

(either in whole or in part), in the different cities and towns, up to the present time.

^Ijomson-Mouston Oo. System,

Kdlson Qlectnc Qlaljt System,

Druslj-^wan tiieotr'io Ciabt Oo. Oyster

65 Stations.

46

14

Westcn Qlectnc Qiarjt System,

^nnerlcan System, . - -

Jenney blectrlc Qigbt 00. System,

8 ^tations.

7

e

The following concerns have used the Jarvis Patent Boiler Setting in their mills. Those giving the second or more orders are marked with a* ; and

we wish to call especial attention to this fact, for if customers were not fully satisfied we should never get duplicate orders. This result tells more than

volumes of certificates.

yf gotton PHllls, - - -

ef Woollen PR.IIs - - -

et Paper PHills, - - -

yf Doot and ^foe rKanufoctones,

0f FRacbinery,

*41

.

*42

*29

.*14

* 7

0f Water Worlds, - - - - - - 1 2 ^tatlons.

0f Bnplne and PRacblne Worlds, - - - - *10

Bf ^oap Works, -------- 7

0f Pbospbate Worlds,
*6

0f ^ron and ^teel Worlds, - - - - - - *5

0f Rour and (3:raln FRills, *6

0f 6bemlcals,

0f ^obacco,

0f ^alt Worlds,

0f Dreweries, -------- 8

0f

*8

*4

*5

fciscelloneous,- *82

WE ARE PREPARED TO FURNISH COMPLETE OUTFITS OF MOTIVE POWER FOR

ELECTRIC LIGHT AND POWER STATIONS,
Including ENGINES, BOILERS, IRON STACKS, BOILER FURNACES, STEAM PUMPS, HEATERS, INJECTORS, Etc.

SEND FOR NEW 1888 CIBCULARS. CORRESPONDENCE SOLICITED.

61 Oliver Street, BOSTON, MASS.
A. P. UPTON, Treasurer and General Manager.

81 Lake Street, CHICAGO, ILL.

H. A. GLASIER, Manager.

109 Liberty Street, NEW YORK CITY.

J. N. PRATT, Manager.
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Callender Insulating and Waterproofing Co.,

Trinidad Line Wire.
The attention of Electric Light, Telephone and District Messenger Companies is especially called to our new '

-TRINIDAD LINE WIRE.-
The universal condemnation of the so-called Underwriter's Wire, and the demand for something better, has induced us to offer our new TRINIDAD LINE WIRE as a substitute

for its use, and at a very little higher price. This wire is served with two coatings of our Bitumenized Tape and braided over all. A serving of Trinidad Compound is put on between

each tape and braid. The outside finish is neat, clean and strong. It will not liquify or become sticky with heat, nor brittle with cold. The covering is tough and tenacious, will stand

rough usage and a rubbing contact without abrasion. We claim that our Trinidad Line Wire is the cheapest, well insulated, and most serviceable wire offered for all Pole work, especially

for high tension currents. This wire has received the highest indorsements, and is recommended as the best line wire by the Thomson-Houston Company, of Boston.

XJnderground Incandescent Cables.

ILLUMINATING COMPANIES proposing an extension of their Incandescent Plants are invited to correspond with the undersigned before commencing construction. With ou
recent improvements and reductions in price the cost of placing large Incandescent Cables underground in a solid and substantial manner is brought within actual business limits.

THE CALLENDER COMPANY have, during the last two years, laid many miles of large Cables underground, all of which are in actual work. Almost every inch of the

Underground Incandescent Work, both in this Country and in Europe, has been laid on the Callender plan. The difference in cost between an overhead and underground system for

Incandescent work is now no greater than is warranted by the better service insured by an underground system, The Callender Company's Underground Incandescent Cables and System
have been in actual operation for some two years in twelve cities, and are indorsed by all the parent light companies.

Manufacturers also of insulated wire for Electric Lighting for house purposes, and in all places where good insulation is required. Plans and Detailed Estimates on Application.

THE CALLENDER INSULATING AND WATERPROOFING CO.

HEAD OFFICES : 45 Broadway, flew York. 101 Leadenhall St, London. FACTOHIES: East Newark, N. J. Erith, England.

BRANCH OFFICES: 154 La Salle St., Chicago. 12 Broad Street, Boston. 195 Gravier Street, New Orleans.

Southwestern Electric Supply Co., Kansas City. Qua! de Willebroeck, 21 , Brussels, Belgium.

W. A. C. FIRE AND WATEKPROOF WIRE,
Full Size, No. 0, B. & S. G.

STANDARD "WEATHERPROOF WIRE,
Fall Size, No. 1, B. & S. G.

Weather Proof Line Wire,
Insulated Wires and Cables for Telephone, Telegraph,

Electric Lis^htGEO. WESTINGHOUSB, Jr., President.

C. H. JACKSON, Vice-Pres. and Gen. Maugr'

JNO. H. DALZELL, Tieasurer.

J. W. MARSH, Secretary.

-AND-

STANDARD UNDERGROUND CADLE CO.
MANUFACTURERS OF THE WARING CABLES.

Main Offices : 708 Penn Avenue, Pittsburgh, Pa.

New York : 18 Cortlandt Street, G. L. WILET, Manager.

Chicago : 139 E. Madison Street, F. E. DEGENHARBT, Manager.

DESCRIPTIVE CIRCULARS AND INFORMATION MAILED TO ANY ADDRESS ON DEMAND.
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TRADC MARK
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INSULATED WIRES AND CABLES
FOR TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT USES.

m^* Those who have the OKONITE wires and cables in use are unaninious in their declarations that it is the BEST INSULATED
medium in the market, and as for durability and toughnets of compound it is unsurpassed for

AERIAL,

SUBMARINE
AND OKO NITE TAPE.^

tNSTRUCTIONS.

II
Tororc cping remove the cloth, -which is

^

' only placed upon ft to separate the layers, and
prevent the Compound frooi sticking together.

1 Wr>p the joint Ihorouchlj. takinir pains Ij It

\\ hnve tho Cipc orprlnn, Ihpn apply a. little hvat //
V'i from n lighted mulch, nhm It will be fauod K f* ^ impoaaible to trtnove tho Lipo without S J

k S^ tcttring it, thus miking S 3

A Tlwrongh Watcrproor .fl*

*<,,. JOINT. ^N*'"

00^ ^

AERIAL,

SUBMARINE
AND

UNDERGROUND USE.

It is not affected by exposure to weatlici

and does not deteriorate when submittcil

to extreme changes in temperature, and

is not affected by commercial acids nr

alkalies.

Ko. 91 CONDUCTOR.

No. 15, B. W. G., A lusTiUtioii,

UNDERGROUND USE.

After several years' use OKONITE
TAPE stands without a competitor. It

has proved all we claimed for it, being

thoroughly water-proof, and a perfect in-

sulating medium.

ri .
I Irt-Ut \Jl/ii«nn Solid, Stranded or Flexible, with plain or braided insulation,

LluUiriU Lls«ni fliru\> Flexible lamp cord, for incandescent lighting,silk or cotton braided

NEW CIRCULARS NOW READY. HIGHEST TESTIMONIALS.
== ^BRANCHES:

CHICAGO, IINNEAPOLIS, OMAHA, PHILADELPHIA, BOSTON. KANSAS CITY.

ilf

'3Jil-Mfi

38&40LaSalleSt. Minn. Electric Co. Midland Electric Co. Novelty Electric Co.

OKONITE CABU, WEST COAST TELEPHONE CO.,

No. 91 CONDUCTOR.

Bo. JS, B. W. a., ^ lisalitlia.

SOUTH AMERICA. OKONITE CABLE.

Standard Electrical Works,
MANUFACTURERS OF

HOTEL AND HOUSE

ANNUNCIATORS. Telegraph and Telephone Ipparatus,
BURGLAR

ALARMS.
SOLE MANUFACTURERS OF THE

THE SYSTEM OF GUEST GALL, FIREALARM ^ ANNUNGIATORS COMBINED.

CALL BELLS, "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock: Full Line of Iron. Steel and Hard-Drawn Copper Wire. Delivered at Lowest Prices.

0^^ ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. ..£11 CINCINNATI, OHIO, TJ. S. A,

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single YalYS and Corliss Valve

ENGINES.
SELF CONTAINED AND SINGLE CRANK

ENGINES
Specially Aiaptel for Electric LiElitiDt

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, manager.

TELEPHONE 4024.



February 25, ij WESTERN ELECTRICIAN.

DIVIDED POWER
SHAFTING

Costs to Purchase
Costs to Maintain
Costs to Lubricate
rests to Drive

VEESUS THE

Westinghouse

ENGINE.

Independent Engines convert tlicir whole power
into merchantable prorluct.

Take the Engine to the Worl<, not the v orl( to the Engine.

THE WESTIN&HOUSE MACHINE CO,

Pittsburgh, Pa.

CONTROLLED BY

Westinghouse, Church, Kerr & Co.
1 7 Cortlandt Street.- New York.

97 Fifth Avenue Pittsburgh.
1 56 and I 58 Lake Street .- Chicago.

Fairbanks & Co.
302 and 304- Washington Ave St. Louis.
1312 Union Avenue Kansas City.
1 330 Seventeenth Street Denver, Col.

Utah and IVIontana IVIachinerv Co.
259 South Main Street —Salt Lake.
East Granite Street Butte, Mont.

Parke & Lacy.
21 and 23 Fremont St San Francisco.
33 and 35 N. Front St— -Portland, Or.

The D. A. Tompkins Co.
36 S. College St-Charlotte, N. C.

4-6 S. Pryor St Atlanta,
Georgia.

ELECTRIC LIGHT CARBONS.

Faraday Carbon Company
»-A..
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WESTERN ELECTRIC COMPANY

Chicago.

New York.

I

London.

Antwerp.

CHICAGO FACTORY.

Electric Lighting Apparatus
OUB SYSTEM OF ELECTRIC LIGHTING IS COMPLETE IJS EVERY DETAIL, AND IS UNEXCELLED IN THE EFFIr

I

CIENCT AND WORKMANSHIP OF THE APPARATUS, IN THE BRILLIANCY, STEADINESS AND COLOR OF THE
LIGHT PRODUCED, AND INAUTOMATIC REGULATION. WE FURNISH DYNAMOS 1 O GIVE ANY REQUIRED

CURRENT. THE HIGH GRADE OF WORKMANSHIP AND THE EFFICIENCY OF OUR DYNAMOS

RENDER THEM SPECIALLY ADVANTAGEOUS FOR CHARGING STORAGE BATTERIES, FUR-
NISHING CURRENT FOR ELECTRIC MOTORS, ETC. WE FURNISH ARC LAMPS ADAPTED

TO ANY ARC CURRENT. THE SUPERIOR CONSTRUCTION AND SIMPLICITY OF
OUR LAMP RENDER ITS USE ADVANTAGEOUS WITH ANY SYSTEM.

WE HAVE STILL A LARGE QUANTITY OF '

KERITE WIRE,
Size No. 13, B. and S. Gauge, 6-32 inch Insulation, which has been in use, but is practically i

as good as new. We will send a sample of this Wire and quote a very low price to anyone
who inquires. The price is so low that it is cheaper to use this wire than new wire of even No. 16

gauge, so this offer is of advantage to anyone who wants Kerite Wire of sizes Nos. 13, 14, 15 and 16.

1

J. GEO. KAELBER, Selling Agent, 3 & 4 Duff Block, Denver, Colorado.
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THE CONVENTION
OF THE NATIONAL ELECTRIC LIGHT ASSO-

CIATION AT PITTSBURGH.

The National Electric Light association convened in

semi-annual session at the iMonongahela House, Pitts-

burgh, Pa., Tuesday, February 21st.

We append a list of the officers elected for the ensuing
term, a list of members and guests present, and follow

with a stenographic report of the proceedings.

OFFICERS OF THE ASSOCIATION FOR iSSS.

President—S. A. Duncan, Allegheny County Light Com-
pany, Pittsburgh, Pa.

First Vice-President—E. R. Weeks, Kansas City Electric

Light Company, Kansas City, Mo.
Second Vice-President—A. J. UeCamp, Brush Electric

Light Cotrpany, Philadelphia, Pa,

Executive CommitLee—Dr. Otto A. Moses, electrician,

chairman
; J. Frank Morrison, Brush Electric Light

company. Baltimore, Md.; E. T. Lynch, jr.. United
States lIlLuninating company. New York ; Frank Kid-
Ion, B ixter Motor company, Boston ; T. C.

Smith. Keystone Electric Light company. Pittsburgh,

Pa.: E. F. Peck, Citizens' Illuminating company.
Brooklyn.

Members and Guests Present.

Allen, Arthur H -__ _ .Pittsburgh-
Ackerman, P. C New York-
Alexander, P. H, Boston-
Adams, Geo. W Boston-
Acheson, E. G - Pittsburgh-

Burnham, L. W Boston-
Butterworth, F San Francisco.
Bailey, Theo. P Chicago.
Baird, M. E ___ Hartford, Conn.
Barney, C H ...New York.
Bigelow, T. L New Haven, Conn.
Belote, Jas. L Norfolk. Va.
Badger, S. S __. Chicago.
Barclay, J. L Chicago.
Baxter, G. H Pittsburgh.
Beetle, G. L Chicago.
Blackwell, E. S Montpelier, Vt.
Brooks, David,. _ Philadelphia.
Butterworth, A. W New York.
Byam, N. H Pittsburgh.
Boulton, W. H _ Cleveland.
Baker, C. O., jr Newark, N. J.
Buckley, W. J Chicago.

I

Uyllesby, H. M .__ .Pittsburgh.
Conkling, A _ New York.
Caldwell, W. W Nashua, N. H.
Caulkins, \V. R Fremont, O.
Cartwright, F". G New York.
Colvin, F. R ._ Baltimore.
Clark, Walter P ...Boston.
Cleveland, W. B. Cleveland, O.
Curtis, C. B Chicago.
Co.K, S, E Cleveland.
Curtiss, L. R - .Mei.dota, 111.

Cram, H. B Boston.
Crouse, J. B ____ Cleveland.
Candee, W. L _. __.New York.
Cullen.W. F ...New York.
Callender, W. M. New York.
Curtiss, C. C ___ Cleveland.
Duncan, H. E. .._ Boston.
Devitt, M.A. Cleveland, O.
Dalzell, J. A Hartford.
Davis, Isaac H. ...New Y'ork.
Dee, Jos. R. Haughton, Mich.
Degenhardt, F. E Chicago.
DeLand, Fred _ Chicago.
Dustin, C. E Hartford, Conn.
DeLong, Jos. C ._ Utica, N. Y.

• Dillon, L. M _ N. Attleboro, Mass.
; DeCamp, A. J ... Philadelphia.
' Davenport, G. W. Boston.
Duncan, S. A... - Pittsburgh.
Edson, J. B. __.!-_. New York.
Edgerton, N. H Philadelphia.
Eustis, H. H _. Boston.
^'ox» S. J _ ...New Haven, Conn.
Forbes, George London, Eng.
Frick, W. E .Trenton. N. J.
Fnsbie, W. M New Haven, Conn.
Greene, W. J. Cedar Rapids, la.'

Gates, J. H Pittsburgh.
GUes. W. A New York.

Giles. C. K . Chicago.
Guilliam, Geo — Philadelphia.

Godfrey, J. N Boston.
Garratt, A. V. Boston.
Glasier, H. A. ._ ., Chicago.

Gormlev, C Pittsburgh.

Hamili; S. M 1 Cleveland.
Harding. FL McL New York.
Hayes, W. C Cleveland.
Hill, J. M. ...Cleveland.
liorne. F. W. Chicago.
Harding, W. H Baltimore.

King, F. M Baltimore, Md.
Knapp, M. A ..Chicago.
Kimball, W. R Montreal, P. Q.
Kinsman, F. E New York.
Kerr, W. C Pittsburgh.

Kreidler, W. A. — Chicago.
Lewis, E. N Chicago.
LaRue, Geo. W New York.
Leonard, PL Ward, Chicago.
Longwell H. E Chicago.
Law, M. D Philadelphia.

Liebig, G. A Baltimore.

Lawrence, W. H ... .Cleveland.

Lufkin. H. F New \ ork.

Leggett. \V. W. .. ...Detroit.

Lynch, E. T., ir. — — New York.
Larbig. Theo .New York.
McKinlock. Wm H Lhicago.
McQuaide, J. P New York.
McGonnigle, R. J Pittsburgh.

McTighe, T. J New York.
Magee. F. A, ..New York.
Metzger. H _ Pittsburgh.

Moore, W. H .Plainfield, N. J.
Moore, Alfred T Philadelphia.

Morrison, J. Frank Baltimore.

Mason, F. A Bridgeport.

Manson, Geo. T New York.
Martin, T. C New York.
Moses, Dr. Otto A New York.
Mason, A. F Boston.
Mackie, Robt Ft. Wayne, Ind.

Miller, Geo Cleveland, O.
Marsh. J W Pittsburgh.

McElroy, Pittsburgh.

McDonald, W. B Ft. Wayne, Ind.

MacDonald, R. T ..Ft. Wayne, Ind.

McCarty, Norman Baltimore.

Norcross, Perry Janesville, Wis.
Nichols, E. L Ithaca. N. Y.
Newton, A, D Hartford, Conn.
Officer, T Council Bluffs.

Orford, J. M. ... Bridgeport.

Pantaliony, G... — Pittsburgh.

Pratt, J.N Boston.
Peck. Edw. F __ Brooklyn.
Perot, E S. New York.
Parker, G. W. ., St. Louis.

Powers, E. L Chicago.
Price, Chas. W. New York.
Porter, Geo. F Pittsburgh.

Pentz, James A Philadelphia.

Phelps, Geo. M., jr New York.
Pope, H. W Elizabeth, N. J.
J'atterson, A. H...' New York.
Russell, D. R St. Louis.

Redman, Geo. A Rochester, N. Y.

Rorison, Brainard Indianapolis.

Ridlon. F Boston.

Ryan, R. W New York.
Ross, R. F._ Boston.

Royce, Fred W Washington.
Reckenzaun. Anthony Philadelphia.

Rice, E. W Lynn, Mass.
Rohrer, A. L Lynn.
Sewell, Minot Omaha, Neb.
Shay, J. H Chicago.

Smith, C. D Chicago.

Smith, T. Carpenter Pittsburgh.

Smith, K. S. ._ Pittsburgh.

Smith, Jesse M Detroit.

Sperry, Elmer A. Chicago.

Stone, Frank G... New York.
Stump. C. E... New York.

Shay, J. H.. Chicago.
Stanley, H. D __ Bridgeport.

Steuart, Arthur Baltimore.

Steward, G. C. Chattanooga, Tenn.
Slattery. M. M. M Ft. Wayne, Ind.

Schieren, Charles A New York.

Swift, W. F _ New York.
Schultz, J. A. J .- St. Louis.

Taylor, S. H San Francisco.

Terry, F. S Chicago,
Wetzler, Joseph New York.
Weeks, E. R._ Kansas City.

Wainright, C. D Boston.
Warner, C. D.— New Haven.
Wills, Jos Nashville, Tenn.
Wright, CD Petersburg, 111.

Whitacre, H. H Wellsville, Ohio.
Wightman, E. G Hartford.
Wiley, G. L New York.
Wilbur, G. A Ft. Wayne, Ind.
Wyckoff, Frank Williamsport.

Wright, A. P Springfield, Mass.

TUESDAY'S PROCEEDINGS.
The convention was called to order at 12 o'clock noon,

by the president of the association, J. Frank Morrison,
of Baltimore, who addressed the convention as follows:

president j. frank Morrison's address.

Genilemen of the Convention:—When the National Elec-
tric association in its wisdom decreed that its next meet-
ing should be held in this city, it was certainly an evidence
of faith in the stability of the business in which we are en-
gaged. The cheapest of coal, natural gas, every element
that nature could furnish for i luminating purposes, are

here spread out freely without money and without price.

To face these existing conditions the electric light, which
is comparatively expensive, must have behind it the backing
of nerve and courage and an unbounded faith in the
good taste of the people of Pittsburgh, who, in spite of its

greater cost have adopted in preference to its mighty com-
petitors, that light which not onl)' illuminates but adorns
their dwellings, their mercantile houses, and iheir public

buildings.

Seven years ago the first electric lighting company was
started in Pittsburgh with 14 arc lights. It struggled
along against prejudice and against time-hon»ired usages
for six years, at which time 300 lights were burning where
there had been but one. Here a new era opened, and with-

in the short space of eighteen months the electric lighting

business increased to 350 arc, and 20,000 incandescent

lights which now blaze in a constellation of glory, reflecting

credit upon their progenitors. During the past six months
we find that great progress has been made in cheapening
the methods by which electric lighting is produced; this is

noticeably the case in the arc lighting business.

The extension of arc lighting since our last meeting has
been something marvelous, while even that has been out-

stripped by incandescent lighting, both by direct and alter-

nating systems.

There are to-day in this country at least three thousand
isolated arc or incandescent plants and over 1,000 central

stations. At our last annual meeting there were in opera-

tion in the United States approximately, 125,000 arc lights.

Since that time there have been installed and contracted for

probably 50.000, bringing the present actual total within

the neighborhood of 175,000 arc lights.

The number of incandescent ligh:s at our last meeting
was slightly over a million and a quarter. The installations

and contiacts made since that time are reported to foot up
nearly half a million, bringing the present total to about

1,750,000, giving, it will be noticed, in the whole business

a proportion of about 10 incandescent to one arc light.

These are statistics which exhibit extraordinary growth and
yet are conservatively estimated.

I beg again to urge upon the members of this associa-

tion, the necessity of intelligent and well directed efforts

toward the more perfect construction of lines and installa-

tion of apparatus. Wlnle some fatal accidents have marred
the record of the past six months, 1 am glad to say that

they have been fewer in number and less chargeable to

the danger of the system itself than have been similar casu-

alties in any other calling that involves the use of power-
driven machinery. The attendance at this meeting is suffi-

cient evidence of the success of this association. The sec-

retary's report shows a membership of 16S. By reference

to the report of the treasurer, we find that a fairly good
financial showing is made. With a debt of oniy $g3.oo
and with $971,00 in the treasury to cover all expenses of

the present fiscal year, we need have no fears on that score.

Considerable progress has been made by Arthur Steuart,

chairman of the legal committee, toward bettering our con-

dition in the patent office. This is a matter to which your
attention will be especially directed during the present con-

vention and I ask for it your calm and careful considera-

tion. You will be called upon to decide whether or not

further steps shall be taken in the direction already pur-

sued. I am seriously of the opinion that for the better pro-

tection of those engaged in the electric lighting whose first

investments depend largely upon the validity of their pat-

ents we should, if it is possible to do so, prosecute to a

successful conclusion a work so well begun by the legal

committee.
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Permit mc to congralulatc tiic association upon the ex-

cellent work done by Mr. Puncan, cliairman of the execu-

tive conimillee, wiio has been so ably assisted by his col-

leagues, and who has shown his signal executive capacity

by the excellent manner in which he has prepared for prompt
transaction the business of the association, and for the com-
forts of its members.

I desire to call your attention to one or two points wliich

reflect a great deal of credit upon the citizens of our own
country, and perhaps, to put it mildly, negligence on the

part of those abroad. Statistics show that in this country

we have 178,000 arc lamps in service and also a large num-
ber of incandescent lights. Now the question naturally

arises, wliy should we have made such headway on this

side of the Atlantic and why should the business have been

practically at a stand-still on the other side? The answer

may be given in two words— vicious legislation. If one

absolutely inimical to progress had planned an act of parlia-

ment which would have absolutely quenched electric lights

in Great Britain and Europe he could not have better suc-

ceeded than those who framed that infamous act known as

the " parliamentary Htihting act," which has paralyzed that

industry,has smothered invention in that direction and which
finds its only vent in the spleen which casts slurs upon
those of us on this side of the Atlantic who have been dili-

gently engaged in procuring this light which has been so

popular among all classes of our people. A few years ago
it was only the rich who could enjoy this luxury. To-day it

is brought to the door of the poor man's house and within

a year or two more it will be the popular light which will

not only take the place of the illumination by gas but will'

take the place of the coal oil lamp and will be v^-ithin the

reach of every one who is capable of reading, and who is

desirous of using the electric light for that or any other

purpose.

I now have the pleasure of introduciaig to you Major W.
C. Moreland who will offer you the privileges of the city

of Pittsburgh. Some of you took advantage of the privi-

leges of the city of Pittsburgh last night, I think. Gentle-
men of the convention— Major Moreland.

Major Moreland's Address.

Mr. President and Gentlemen of the Convention : I can
not present myself in the shape of a bouquet nor can I hope
to receive your flattering encomiums by my personal appear-
once. I regret that your convention is lield on election

day, when all the bars are closed excepting those to the
hospitality of the people of Pittsburgh. I have been re-

quested by the mayor of the city of Pittsburgh to give you
a welcome to this city. To me it is a personal pleasure
thus to speak—first, because I have a warm personal inter-

est in all the men connected with the development of elec-

tricity in all of itS-parts, and because in this convention
there sits a man who, forty years ago was my master and
my boss—taught me how to carry a telegraph line— how to

make a connection; taught me something about a magnet,
a little bit about an instrument and asked me on one occa-
sion to go—not very far from where we are sitting—to see
whether the lines were not broken between two poles; told

me how I could test whether or not the connection existed

between those poles, by putting the two ends of the wire
to my tongue. I did it. gentlemen, and fell over the hill.

[Laughter.] I sat opposite him when the first telegraphic
communication between New York city and New Orleans
ever passed over this part of the continent, I heard him
say that he had carried the wires through the marshes of
Louisiana, along through the whole of the south to Louis-
ville, from Louisville to Cincinnati, from Cincinnati to

Pittsburgh and at Pittsburgh he stopped to see whether the
eastern, connection was correct or not—my friend, David
Brooks, the man who introduced electricity into the city of
Pittsburgh, and made the first connection ever known in

this country by wires connecting the extreme east and the
extreme south. [Applause] I have, in addition to that,

gentlemen, a personal pleasure in asking your attention to
the industries of the city of Pittsburgh. If you have leisuie

to examine them, they are worthy of your study and we are
glad that such a convention as this has assembled in our
city, representing as it does not only experimental, but
great brain power. You have solved the great problem
that was in the mind of Benjamin Franklin v^'ho claimed
that electricity was at last to be subordinated to the uses
of man. You have brought it to our homes, you have
brought it to our industries, and who can tell where with your
industry, your brain, you perseverance, it may at last land ?

It has now become not a commodity but a pleasure, at our
homes and fireside, and after a while it may be that we of
to-day may be laughed at as being in the very incipiency of
the power of electricity. Gentlemen, I have a personal
pleasure in meeting you, not only because an old electrician
myself—that is to say, a novice in electricity—but one who
sympathizes with the progress made during the last thirty
years of time, and secondly because you are right in the
place where of all other places we want electricity practic-
ally applied. I know nothing about your purposes—noth-
ing about the progress your society has made; but in the
name of the city of Pittsburgh, as the representative of its

mayor, I bid you a most hearty welcome and am glad to
say to you that after the election is over to-day, every place
will be open for the convention.

The President : I now declare this convention open
for the transaction of business. The first business in order
will be the reading of correspondence.

The Secretary read a letter from Geo. S. Bowen, ex-
pressing his regret at being unable to attend the conven-
tion

;
also a letter from F. C. Osborn, chairman of ihe

committee on progress of the Engineers Society of Western
Pennsylvania, inviting the members of the association to at-
tend a meeting of that society at S o'clock in the evening.
On motion of Mr. Duncan it was agreed that the invita-

tion be accepted and that the association attend the meeting
of the Engineers Society.

Mr. Duncan : I move further, sir, that an invitation
be extended to the Engineers Society of Western Pennsyl-
vania to attend the sessions of this convention at their con-

venience, and participate, if they so desire in the discussion

which may take place.

The motion was carried.

A letter was read from the Allegheny County Light

company inviting tlie members to visit the station of that

company. On motion the invitation was accepted. A sim-

ilar invitation from the Westinghouse Machine company
was read and accepted.

A telegram was read from H. C. Davis, president of the

Electric club of New York, tendering to the association the

use of the club house in the event of their holding the next

convention in the city of New York.

On motion of Mr. DeCamp the communication was re-

ferred to the committee to be appointed to name the place

for the next meeting of the association.

A letter was read signed by several Westinghouse sub-

companies enclosing a contribution by those companies of

$1,150 " to encourage the best interests of the association."

The communication was, on motion, accepted with the

thanks of the convention.

The secretary read his report which on motion was ac-

cepted.

The report of the treasurer was read and accepted.

The report of the chairman of the executive committee

was read by Mr. Duncan.
The Presedent : The first business growing out of the

report of the executive committee would be a motion by
some member that what they have done shall be approved,

and then we can take up' their recommendations.

On motion of PI. W. Pope the action of the executive

committee was approved.
The recommendation of the executive committee, that de-

linquent members shall be notified at once that they are

in arrears, and that they will be dropped from the rolls

after the expiration of 30 days if their dues are not paid,

was on motion adopted.

Mr. Duncan : 1 submitted in writing as provided by
the constitution, and left with the secretary, an amendment
to the constitution in regard to the question of dues. The
dues at the present time, are an initiation fee of %io and
yearly dues of $10. It is very evident to the members of

this association that for some time past the association has

omitted to have its reports printed but the association has

not had the funds to properly proceed with that work, and
to print them as they should be printed, in pamphlet form;

and it is only at this meeting that our funds are in such
shape that we could possibly proceed with the work. The
matter has given rise to considerable debate and discussion,

and in order that it may be brought properly before the as-

sociation at the right time I submit the following amend-
ment to article 8 of the constitution :

" That the yearly

dues of the association shall be $20." I ask that the

amendment lie over for consideration until to morrow
morning, to be made the special order of business at our
opening meeting to-morrow.
The President : Gentlemen, you have heard the

amendment to the constitution. If you will refer to ar-

ticle 9 of the constitution, you will find that all amend-
ments to the constitution must be presented in writing,and
referred to a committee to be appointed by the chair, be-

fore being acted upon by the association; a two thirds vote

of those present shall be necessary to their adoption; and
that a ballot on such amendment may be called for upon
the request of five members of the association. In pursu-

ance of this provision of the constitution, I will appoint as

the committee on this amendment, Mr. Duncan, Dr.
Moses and Mr. Weeks.
Mr. Duncan: I desire to make a motion which was

unanimously recommended by the executive committee

—

that Professor George Forbes, of London, England, be
elected an honorary member of this association.

The motion was carried.

Mr. Lynch : I should like to make a motion for the

appointment of a committee of five for the nomination of

officers for the ensuing year, said committee to also make a

recommendation to the association for the next place of

meeting, the committee to be appointed by the chair.

The motion was carried.

The report of the committee on the insulation of wires
and construction of plant, was read by the secretary.

A paper upon the same subject, by Prof. Thomson, was
read by Mr. Rice.

Insulation and Installation of Wires and Con-
struction of Plant.

BY I'ROF. ELIHU THOMSON.

I have been requested to present my views on the above
subject, and having recklessly allowed myself in spite of
the many other demands upon my time to accept the chair-

manship of your committee on the same subject, I have
felt it my duty to at least say enough to provoke a general
discussion and interchange of views between others who may
have given more special study to the matters in hand. My
endeavor therefore will not be to arbitrarily lay down any
rules, but rather to point out directions in which informa-
tion may be gained and improvementsmade
The subject is certainly of great scope and could not be

dealt with except in a very superficial way in the time at our
command and meanwhile I feel constrained to state that I
make no claim to the posssession of any of the qualifications
which would be requisite for thorough work on the subject.

In the installation of the electric light or power plant,
first of all we find that the conditions vary very widely. Its
size, location, the distance covered, or length of circuits,

and the climatic effects met with, need to be considered.
Then again the nature of the plant itself, whether arc

light, direct incandescent, alternating system with trans
formers or converters, etc, governs to a large extent the
conditions of the installation of the wires and of the plant
itself. We may, of course, find in a single .station or in-
stallation representations of these and o ther characters of
plant, such as medium potential circuits for power trans-
mission alone.

Three or four years ago we should have been required
only to take into account simple cases of high potential for

arc ''circuits and low potential direct currents for incan-

descent multiple arc circuits, Ijut the range now covered may
be considered to be from any potential above 50 volts up to

several thousands and any current strength from about one
ampere up to several thousand amperes.

In considering the proper insulation and installing of 1

wires for conveying these potentials and currents we are
required to still further extend our field of view, and divide

them into aerial, or overhead wires or conductors, and \\

underground systems, and take each of these in connection \\

with the conductors for Indoor distribution to the lamps, '

motors or other energy used. We have thus outlined the
the field which should be covered in dealing with a subject *

such as we have before us. Insulation and installation of '

wires and construction of plant would furnish as a subject

material to fill a many paged volume and not by any means
exhaust It. May such a work soon be forthcoming!

Concerning the relative merits of overhead conductors
and underground conductors, it Is pretty generally agreed
that except for expense and difficulties of insulation, and
connections from the mains, the underground system would
be preferable as avoiding unsightliness, and liability of in-

terference either by leakage, induction or contacts with the

overhead wires. Now to preserve insulation of the lines

conveying high potentials, which potentials cannot be
avoided if distance is 10 be covered without con-

ductors of such size as to have a prohibitive cost, is a vital

question. It may well be conceded that when the poten-
tials are very low, say 100 to 200 volts, the difficulties of

insulation are very slight as compared with those of the

use of two or three thousand volts.

It is a notable fact that so far as concerns the placing of

overhead wires, particularly the wires of telegraph, tele-

phone, and other such systems, and in some cases of elec-

tric light wires, extreme disregard of system or orderly

direction for such wires is the cause of much of the

unsightly appearance presented by them and much of the

liability to get out of order. The tendency also is to use

very light and easily broken wires for telephonic work,
such as may at any time come down upon the necessarily

stronger electric light wires, strength being synonymous
with efficiency in these latter.

It Is thought that there is need of some rules, or enact-

ments to render im.possible the.mazes of telegraph, tele-

phone, private wires, fire alarms, live wires, dead wires,

and electric light wires, which, for our purposes, may be

considered very live wires, such as may be seen in many of

our large cities.

Should the wires of all kinds be laid or bung in orderly

bundles having a definite direction and only changing that

direction by definite angles, such as right angles, in accord-
ance with a pre-arranged system, I think that much of the

objection now existing to the placing of overhead con-
ductors could be eliminated. Add to this a requirement
increasing the durability and tenacity demanded for tele-

phone and telegraph wires, and their supports and the

damages of leaks and grounds would, in a large measure,
be removed.
Many trials have been made, and considerable progress

has resulted therefrom, in the direction of securing an in-

sulating covering for electric wires to adapt them to the

use of high potentials without leakage, and prevent con-

tacts forming by abrasion with other wires. This appears
to be one of the most difficult problems in electric engi-

neering. The problem is not so much to find a first-class

insulating substance for wire covering, but to find com-
bined therewith, or to combine therewith the qualities of

indefinite durability where exposed to the weather, and
great toughness and power of resisting cutting or abrasion.

For overhead work, not only is an excellent insulator

capable of withstanding very high potentials without leak-

age or rupture required, but such property must be re-

tained along with the mechanical properties of hardness
and toughness, for indefinite periods. Besides the cost

must not be too great.

To what extent any quality of insulated wire, or insu-

lating material for outdoor use, fulfills this requirement, is

a matter which it is difficult indeed to determine fully, par-

ticularly as a test for durability must necessarily require a

long time for completion. Indeed, it would seem that our

best guide must be the experience gained in the use of dif-

ferent wires on a large scale under different climatic condi-

tions and without extremes of heat and cold more or less

great.

Aside from the insulation given to the wire by its cover-

ing considered purely as an insulator, stress must be laid

upon the requirement of resistance to mechanical friction

or abrasion, as tending to give immunity from grounds by
contact with other wjres or with tree branches, roofs,,

cornices, etc. Toughness and elasticity of the insulation

are hence seen to be qualities of high importance.
Whether such mechanical tests as will represent the con-

ditions of actual practice in the use of the wire in relation-

to abrasion and percussion, bending, etc., which may
break through the coating of insulation, can be devised

and applied to test wires is somewhat doubtful, though,

without doubt much information maybe obtained in the

pursuance of such an object.

The retention of the toughness and elasticity for a, rea-

sonable period, is, of course, demanded, and it is this re-

tention which, in otherwise excellent coverings, is often

absent, the effect of exposure being to render the materials

brittle and porous.

It has often been proposed to make tests for the insula-

tion resistance of the coverings of certain lengths of any
wire, taken as examples representing an average for such

wires, under potentials somewhat .exceeding that existing

in actual use or practice, and so to determine the insulat-

ing capabilities of different coverings, but it is my opinion

that while such tests are certainly useful and important,

and, in the case of underground wire and cables, indis-

pensable, yet, for overhead work, since most of the length

of the wire is exposed to air only, which is a practically

perfect insulator, and since the chance of leakage from

the lines arises mostly from imperfectly insulating sup-
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ports and from accidental contacts with other wires or sur-

faces, additional tests would in any ca'=e be required to de-

termine the suitability of an insulator for overhead lines.

In this connection it may be stated that during thunder

storms, overhead wires are subjected to violent inductional

effects giving^ rise oftentimes, to the momentary charging-

;
of the lines with potentials very far in excess of

the potentials of any demands, and capable of

breaking through the wire covering where it may be near

or touch a metal object or wet surface. This breaking

through may give rise to a weak spot which will be follow-

ed by the dynamo current itself, if of high potential,

i and if at the same time other conditions be favorable to a

diversion of current.

; When overhead wires or pole lines are required to pass

through and between branches of trees, a condition not

infrequent in many of our towns and cities, considerable

difficulty may be found in preserving the insulation of the
' line, the covering of which is apt to be rubbed off by the

tree branches swaying in the wind. Fastening insulators

: to the branches for support and attachment of the wires

is an uncertain remedy, on account of the swaying of the

tree taking place in different directions not transverse to

the line of wire so that the wire is strained or detached

from its support along with the insulator by the violence

of the action. Many and ingenious are the devices which
the over zealous lineman makes use of to suddenly or grad-

ually and mysteriously lop off the offending limb, when
• the case is exceptionally critical and permission for the am-

,j

putation of the offending member can not be obtained

from' the conservative citizen whose sidewalk supports the

obstacle to the lineman's ambition.

It is also customary to thicken the insulation of the wire

at such places as are threatened by abrasion by winding on
it a wide band of tough and adhesive tape such as can now
be found in the market. If neatly and thoroughly done
the insulation of the wire may thus often be preserved

under decidedly adverse conditions.

It must be admitted that the insulation of a high poten-

[
tial circuit can never be too good and that therefore any

i; measure which may tend to its improvement and preser-

I vation is a double advantage, for not only are the dangers
lof grounds and leaks lessened but the power of ihe current
', to do useful work is assisted. A considerable leakage

from a high potential circuit means indeed a loss of power
or efficiency of the system. For instance, the loss of one-
half an ampere of current at a potential at 1,500 volts

would represent about one horse power of current energy
lost, costing more than a horse power at the dynamo
pulley to supply such a leak. This latter consideration is

of especial importance in dealing with the lines feeding

transformers with alternating currents at high potentials.

With E.ooo volts in the primary circuit it is readily seen
[that a badly constructed or leaking line might easily cause
ithe loss of a considerable percentage of current, such as

would reduce the economy of the system more particularly

when running under light loads, at which time it is desir-

able to secure and to keep up the best possible efficiency.

When wires or cables are to be laid underground their

resistance to abrasion is of importance only when they re-

quire to be drawn into conduits or sections of conduits, but,

when once placed intact, they are not necessarily further

iubject to mechanical injury, as they are generally sur-

j

rounded by protective casings or tubes.

I

The total exclusion of moisture and the possession by the
[vvire coverings of a high insulation resistance are requisites

j

of great importance in such work. The difficulties with low
1 potentials are comparatively easy to provide against, but in
' the case of wires at high electric potentials or pressures,

iuch as arc lights or alternating current primary lines, such
difficulties are much exaggerated.

j

The least access of moisture, such as may occur by flaws

lin the insulation, may result in the production of a bad
'aground ; or a slight leak due to some original defect may so

improve itself by the passage of current as to become a bad
fault, or a complete connection to earth. It would seem
best, in all cases, not to place reliance upon the integrity
and perfection of but a single insulating coating or covering
'for the wire, but to give to it, say three coatings successively
applied, and which are in a measure independent coverings,
tall of them impervious to moisture and good insulators.

;
If composed of different materials, the peculiar liabilities

'to defect of one such coating may possibly be compen-
sated by other qualities in another coating,^ so that there
may be small chance of superimposed defects in all coat-
ings alike.

Let but the insulating capacity of each layer or coating
be amply good to withstand the potential used, and it is

difficult to conceive how trouble could arise from leaks due
to defective portions of the covering. First cost is, how-
ever, a barrier to the perfection of underground systems, to
^ave which cost, less effective and cheaper structures are
ipften given the place which should be occupied by the more
perfect and the more costly.

,
It is important that, incases in which overhead wires, or

wires above ground, are connected with underground lines,

efficient means for carrying inductive discharges to earth be
provided, such as is secured by the use of proper lightning
arresters

; for, faults may otherwise be produced in the best
underground system of conductors due to static inductive
[discharges existing during thunder storms, at the moments
oi lightning discharge. These discharges are, in overhead
lines, oftentimes quite vigorous, and capable of puncturing
f'noderate thicknesses of insulation. They are not to be
confounded with actual passage of lightning strokes to the
jlines, which of course have an infinitely greater capacity for
mischief.

The preservation of the insulation of inside wiring is not
{difficult where the potentials used are low, nor fs it difficult
|with due exercise of care and skill in the running of the
vvires and the selection of suitable courses for them to take,
to install simple series lines, such as those for arc lights,
which shall be practically exempt from leakage, unless
abraded and brought into contact with conducting objects
3r moist surfaces involving leakage to earth.
Unfortunately owing to lack of skill and judgment, and

haste in installing, much'ofjthe wiring-done is not as well
done as it should be for the best results.

Distribution of current to groups of. incandescent lights

upon arc light or other high potential lines should always
be undertaken witii great care, and it is thought that such
work should only be undertaken when exceptionally favor-

able conditions for avoiding accidental leakages exist, es-

pecially should the potential of the line at the dynamo
exceed 1,500 volts or an amount which would sustain thirty

arc lamps in series. One of the important elements of
safety in such installations is simplicity and ease of inspec-

tion of the wiring and no concealed wires should be used in

them.

Concerning the wires which are suitable for indoor work
and particularly for high potentials the endeavor has been
to combine moisture proof and fire resistance, or rather
incombustible materials in the covering. The difficulty

has been to find moisture resisting substances which would
not carry fire, and fire resisting or incombustible material
which would net carry or absorb moisture. The two pro-
perties seem in most cases incompatible. The tendency
now is to surround the wire with a first covering of moist-
ure proof material of the nature of rubber, bitumen, resins,

etc., and outside of this to place a second layer which will

not carrv fire.

For house to house and general incandescent lighting,

where the distances from the station are not too great, the

direct low potential system possesses most of the advan-
tages, the difficulties of leakage from the defective insula-

tion being, of course, at a m nimum, but where the dis-

tances are so great as to make the required outlay for cop-
per in the condutors practica'ly prohibit the extension of

the system, a transformer or converter system, if of good
design and economy, may be made to yield excellent re-

sults. In such cases the high potential primary wires need
not enter the building, or when they do may be suitably

protected, the house or inside lines being of such low po-
tentials as to be run with ordinary precautions as to leak-

age. However, the integrity of the system would be chang-
ed should a connection or leak form between the prima-y
and secondary wires of the transformer, thus connecting
the local or house line with the high potential outside

mains. Such a connection might easily exist unsuspected,
and would be a constant source of menace or possible

danger, not discoverable by the mere tests for grounds as

applied to the primary line at the station.

The expedient of securely grounding the secondary or

local line- was-devis-'d by me to overcome this difficulty. It

insures immunity from the risks arising out of possible

leaks from the primary lines to the house lines, because
such leaks are at once detected by the ordinary tests for

grounds.
The consideration of the subject of what appliances are

the best for the detection and location of leaks or faults in

the insulation of conductors when they exist and whether
the ordinary crude methods are adapted to all cases by such
detection, would prolong the present paper much beyond
its intended limits and it will have secured its object if it

opens up an opportunity or gives occasion for a free cons'd-

ation and in the interchange of experience and ideas upon
the general subject forming its title.

The President: The paper is now before you for dis-

cussion.

Dr. Moses: I have been informed that Professor Thom-
son being absent, the President requests that I, as the

second on the list, shall speak on this subject. I feel like

quoting a passage that I think will reverberate in all your
hearts: "The boy stood on the burning deck whence all but
he had fled." I do not see another member of that com-
mittee. [Laughter.] When that committee was appointed

the president did me the honor to ask me to serve as the

chairman, but for two very good reasons I declined.

The first was—which he recognized -when I declared it,

and no doubt the convention did—that there were others

more competent than myself to till that place. Another
reason was that I intended to return to Europe on some
business that I had left uncompleted, and I did not know
how long .my business w^ould detain me. In fact I was
right, because I have but just returned. Within the last

three days I received a communication from the chairman
of the committee asking me for my opinion of the report

which has just been read—asking my approval or disap-

proval. I gave neither the one nor the other, as the time

was too short for him to receive my reply, and I expected

to answer him at the convention in person. As he is not

here and has kindly submitted to the convention a paper

which embodies his own views on the subject, I believe

that I should speak for the committee since they appear
derelict in their duty. It must be borne in mind that a

committee of solid men was appointed before this one was
formed who did some preparatory work, but who declined

to proceed further in the investigation without some money
being put in their hinds for experiments. But the presi-

dent of our association, with his usual intuition, appointed

a committee composed of men that had laboratories at

their command. If my memory serves me. that committee
consisted of Professor Thomson—we all know how admir-

ably fitted up his laboratory is; of Professor Duncan, of

Johns Hopkins university—we know how much care and
time Prof. Rowland and himself have spent on that labora-

tory; Mr. Hamilton, of the Western Union, who has entire

charge of the electrical outfit of the Western Union com-
pany; Mr. Lockwood, of the Bell Telephone company,
known to you all by his writings and his active investiga-

tions in the direction of telephony; Dr. Waldo, who has

had several university laboratories under his command, and
Mr. Shallenberger, of the Westinghouse Electric Lighting

company. All of these gentlemen, as you know, are fully

equipped, and, gentlemen, he added me as a kind of "tail

to the kite," I suppose, out of compliment. However, I

gave my reason and he accepted it and put me as second

on the committee—perhaps because I had refused the

chairmanship. But I did not intend to take any of the

work out of the hands of those gentlemen, because I knew
that all the different branches of installation would be

properly represented by them. There was the telephone

insulation, telegraphic insulation, high current electrical

insulation—general scientific treatment of the subject, so
that the committee was formed for the purpose of getting
an exhaustive report. Now the reasons that have been
advanced by the chairman of the committee are very valid
in some respects, yet, as I only received a communication
but two days before the meeting of the convention asking
my opinion on the subject, I am led to believe, though I

have no absolute reason for saying so, that other members
of the committee may be in exactly the same position as
myself. They may not have received sufficient notice to
enable them to give the report the attention It deserves. I
do not feel as if that committee should be discharged.
They are all good men and true. I am speaking for the
others. I know myself to be true; whether I am good in

that direction might be found out. I would suggest that
the chair should be invited to reappoint them and to make
any one of them the spokesman— not so much for furnish-

ing a report, as is usually the case with chairmen of com-
mittees, but simply to be a head. There must be a begin-
ning. We cannot make round robins in committees, but
every member of that committee is able to do good work,
and I think that the convention would be very much bene-
fited by getting their .experience, and I hope that the next
report of this convention, which will no doubt be brought
out in excellent style by the secretary, supplemented by
the cash assistance that we received to-day, which will

enable us to publish a line report, will be furnished with a
report on insulation .that will be of benefit to this conven-
tion and that wMl be somewhat of an honor to American
electricians for its thoroughness and fullness, and I hope
that it may be a type for future reports that may be sub-
mitted to this convention.

Mil. DeCamp: I agree with Dr. Moses in thinking
that that committee should be continued. There is a great
deal in it for discussion and which should be brought out
in the course of some paper which could be presented
to the association before the close of this meeting, which
the members of this committee will have the benefit of, I

suppose, when the reports of the association are published.

There is a great deal in that report which will come under
the head of our underground discussions as well as the

report on our overhead lines. I will therefore move at the
close of this discussion, if there is to be any on this partic-

ular report, that the committee be continued as it is, to

report at the next meeting of the association.

The motion was seconded by Mr. Lynch, and carried.

Mr Leggett : I wish to make a suggestion which
occurred to me as this paper was read. That is, the effect

upon a lead-covered cable of a short kink in the cable or of

a dent in the lead— the compression of the insulation

whereby the insulation is rendered a better conductor and
so at that point there is a better opportunity for the cur-

rent to leak out. I suppose that has occurred again and
again to members of the committee. In the matter of in-

sulation it seems to me that it would be a good point to

consider. The case, of course, should be considered in

respect to other insulations beside the lead covering.

There is one other point that occurred to me in the reading
of the report that possibly might come under the consider-

ation of some other paper. I notice Professor Thomson
refers to the high potential of the alternating current—
whether that potential has been considered as high as it is

reckoned—as one thousand volts— whether or not by the

alternation of the current whereby at one instant there is

no current, at the next instant a current in one direction,

at the next instant no current; and then a current in the

opposite direction— whether or not the potential instead of

being one thousand volts is not five hundred volts. I refer

more particularly to the action of the insulation— whether
or not the conductivity of the insulation is not required to

carry a current of five hundred volts rather than one
thousand— whether it is not an average between no cur-

rent and full current, and whether that does not account
for the fact, which I understand to be so, that with the
Westinghouse alternating current, they have under ground
a number of their lead covered conductors with good
results— whether the result is not due.to the fact that there

is less required of the insulation.

Mr. Rice ; If I am allowed to answer Mr. Leggett on
that point I would say it is just about the other way. The
potential that the insulator has to stand on a thousand
volt alternating circuit is two thousand volts, just about
double what would be on a direct current. That is oc-

casioned by the wave going up for two thousand volts and
then going down to zero. When you say two thousand
volts it means an average of one thousand volts, and for a
certain period of time that has to go to two thousand volts,

making an average of one thousand. Perhaps the reason

we do not have any more current with the alternating cur-

rent than the direct, is that there is no active kick to

speak of on a disruption of the line, whereas with a

direct current there is quite a kick.

Dr. Moses: I am glad that Mr. Rice has spoken on
the question of the excess of potential above the general

average and also that Mr. Leggett has called attention to

the fact. It is a mere hypothesis that the potential rises to

two thousand volts, because in measuring those currents,

Professor Rice will bear me out that he has never seen in-

dications wdth an alternating current of a thousand volts

potential. It therefore simply becomes a hypothesis.

Because the current goes to zero and rises from zero it is

supposed that the average must be one thousand and that

the extremes should be zero and two thousand. But there

is no evidence in that fact whatever. It is a surmise and it

would be a very important thing for this committee to bear

that in mind, and the secretary in making notes of these

things would oblige us by sending to the chairman of the

committee these points so that they may be worked up.

They are very important to be known, I myself am
pleased to hear that suggestion of Mr. Leggett that the

condensation of a lead covered cable may act somewhat in

the light of points in static discharge.

Mr. Leggett: My point on that went a little further

—

the compression of the insulation itself. For instance car-

bon chips will form a very excellent resistance for the pas-
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sajje of the electric current, yet if you compress those cr\r-

bon chips llicy become a good conductor. The question is

whether the compression of the insulation by the kink in

the wire or by the bend in the wire does not serve at that

point to make the insulation a better conductor.

1)K. Mosi-:&: V'erhaps the compression at that point

will be extended as a pressure in the liquid, because these

insu'ating materials are expanded and extend uniformly

throujrhout the mass in the nei}rhborhood of the compres-

sed point, so that the pressure will be distributed very

evenly throughout. In the telephone, for instance, when
the carbon button is compressed, it is not impossible that

the compression extents throughout the whole mass, and

the multiplicity of points brought into varying contact pro-

duces the elTects stated; so that the compression may thus

extend through the whole mass.

Mr. DkCami': I cannot claim any practical or theoreti-

cal knowledge of this alternating current. 1 will simply

put myself in the position of an asker of questions. I

have generally "understood that one of the difficulties in

maintaining perfect insulation with direct currents is in

the obtaining of insulation to cover a given number of

volts and to provide against what I understand is the re-

actionary current arising from various causes. Dr. Moses
states, and therein agrees with Professor Rice, that the

alternating current runs from zero to two thousand volts.

The President: Mr. Rice stated that the current ran

from zero to two thousand volts, but Dr, Moses stated that

that was a hypothesis, and that there was no proof of it.

Mr. DkCamp: It is a case of " not proven; " but, do

we stand convicted until it is proven ?

The President: The first proof will be on the part

of Dr. Moses.
Dr. Moses : We stand as to that, as Faraday says we

always should stand in the face of an hypothesis— with a

suspended judgment.

Mr. DeCamp: We shall have to hold that judgment in

suspension until it has been demonstrated by every mana-
ger of electric lights that slight intermissions of currents

are pretty sure to be developed by any reactionary current

which is, intentionally or otherwise, created on that circuit.

I think that is correct. That of course is not only liable

but certain to be developed at particular locations, and it

is likely to create others. It just occurred to me that if this

alternating current is of that nature, that it is a constamly
reactionary current— continually so — and hence my con-

clusion would be that the difficulty of insulating against

that kind of current would be greater than that of insulating

against a constant current.

The President : Will you permit me to interrupt you
a moment. A paper has been prepared by Mr. Shallen-

berger, entitled "The Energy of Alternating Currents."

This paper will be read to-morrow ; and this discussion

will perhaps then be more appropriate than it is now.

Mr. EusTiS : With regard to underground wires I

wish to mention a little result that came to my notice some
time since which may be of some use to the convention

Professor Thomson states that after the cables are once

laid, they are then not liable to be disturbed, owing to the

mechanical covering outside. But I know of one particu-

lar case in which the insulating wires were laid in a conduit,

by a railroad track, in a box, about six inches square. Three
or four wires were laid in that loosely. Every time it

rained, the water from the side of the tracks washed more
or less through this conduit, and carried with it I presume,

some sand. At all events, after the wires had been laid

there about two years the insulation was found to be des-

troyed ; and on drawing the cables out it was found to be

due almost entirelyj as far as outside appearances went, to

the purely mechanical injury. The only explanation that I

can see for that was the fact that as the heavy trains went
over this conduit they compressed the ground, and the

cables being— suspended, as it were— owing to its then

stiffness, the two wires slipped by each other and gradually

chafed the face of the two wires, one upon the other, and
cut the insulation through. If any one has had a similar ex-

perience I think it would be a benefit to the association if

he would state it.

^Dr. Moses : I would like to ask if those wires were sus-

pended or laid on the board.

Mr. EusTis: They were simply laid loose.

Dr. Moses : Not only holding their own weight ?

Mr. Eustis : They were thrown into this box loosely
;

and they were undoubtedly full of kinks. My idea is that

as the box gave from the weight of the trains, the wires be-

ing loo"se in the box, because of their own stiffness, would
spring against one another, -the two wires bending differ-

ently.

Dr. Moses: I would like to mention in connection with
that some curious facts that came to my attention yester-

day, and which were told to me while several members of

the committee were being hospitably entertained by the
gentlemen here. We were visiting the Westinghouse works,
and saw a very large trip hammer; and when we were up in

the cozy office, we conld hear th it hammer rebounding and
shaking the foundations with a force that was quite terrific,

One of the gentlemen cited a fact, and a very interest ng
one it is, to show how, under repeated blows material may
be projected through a mass of other material. These
slight vibrations might very easily cause the abrasion of

the outer covering of two wires. If when the trip hammer
falls upon an anvil an iron scale gets between that and the
anvil, the iron scale can be forced through the body of the
anvil and come out at the lower side, as is sa d to be the
experience of many iron workers in Pittsburgh. It is a

very interesting fact. I knew, that if a ball be put upon a

solid barrel of resin it will, after a while, be found at the

bottom, its weight acting upon the viscous mass, causing it

gradually to descend through it. And the impression of

certain strong intellects may be felt over very large bodies
of men, by persistent action, as T know occurred in

one very particular case that I will not cite. A fact which
I had the pleasure of stating at the last meeting of the asso-

ciation is recalled. Among the cables of the Brooklyn
bridge there are some hard drawn wires that are always
carefully watched by the constructors of that bridge, be-

cause they are afr id llial with tlic gradual strtJtchinu of the

cable those hani drawn wires will be less effective than the

softer ones, and ultimalely so great a strain will come upon
them that they will be ruptured. So that the very small

action, long continued, may produce just the results that he

speaks of,

Mr. Ei;STls: In the cables I spoke of the abrasion took

place fori ngtlis of about six or twelve inches, at different

places throughout the whole length of the wire, and ex-

tended a distance of something like fifty feet. "There would
be places eight inches in length, whert; the outside covering
was completely chafed through, evidently from some change
of that kintl. What it was caused by we do not know. In
other places the insulation was perfectly intact

Mr. Hrooks: This slight jar or concussion can only be
seen after a time. This matter was brought to my notice

the other day by the Pennsylvania Railroad company They
had laid 'hree cables in awooden box, along thcii- railroad

track. The boxes are four inches square, and fastened or

closed; but it was found after a while that the cables began
to give way. They opened the boxes, and they found that

where they were laid on the bottom board of the box, the

cables had worked by reason of this jar about half way
ihroughthe board; and it had taken 1 he covering off, greatly

to their surpr se, so that the insulation was in errupted. I

have heard that ii London, where they run the pipes on
the overhead ways, even on those made of bricks, or of

solid masonry, this continued jar will in time begin to

affect them. So that it is well, when anything of that kind is

laid, to have it away from anything like concussion,

although the concussion may be but small in amount.
Mr. Sperry: Inasmuch as we have Mr. Sunny with us

and he has a large experience- in handling high potential

direct currents underground; and as this matter of insula-

tion is a very important matter, and anybody who can give

us light upon it should be heard, I would sugj^est that he
give us the benefit of his experience.

Mr. Sunny : My connection with the electric light busi-

ness has been only for a short period. We have had some
experience with underground cables ; and I have made
some memoranda indicating the results of our experience,
which I intend to present when the discussion of under-
ground cables comes up, as I understand it will in a day
or two. I would like to state however, in reply to Mr.
Leggett's question as to the elTect of a dent in a lead cable,

what the effects are upon insulation. We have to-day a

large number of burn-outs in our lead covered cables
;
and

I have been investigating a few of them. I find as a rule.

the cable has burned out at a point where the surface was
perfectly true, and where there were no indications of me-
chanical injury. On the other hand, in pulling out cables

which have been destroyed, we have found portions of

them where the mechanical injuries have been so great as to

completely clean the lead off the insulation, leaving the
lead bared. There was no indication, at the point where
the lead was bared olT, that any leak of the current occurred
at that point. The facts that I have embodied in this

short report are at the pleasure of the convention.
Mr. Leggett : I would like to enquire whether the

leak that is apt to occur at a point where the wire crosses
above, or in the vicinity of steam pipes, or pny other hot
pipes, is one which would be caused simply by a difference

in the expansion of the copper and lead, whereby one wire
would be caused to force itself against the other, or-com-
press the insulation between itself and the other.

The Prksident : If the gentleman will excuse me for

interrupting him, I will say thnt a paper on the under
ground system will be presented by Dr. Leggett, and
another, as I understand, by Mr. Smith ; and this discus
sion will more properly come up after the presentation of
those papers. I declare the discussion on this paper
ended : and the next paper to be read is one written by
Mr. Lange. As he is not here I would like Mr. Martin
to read the paper of Mr. Lange.

Mr. Martin read Dr. Lange's paper on " How can we
protect our watches from the influence of magnetism?"
Dr. Moses: That is an exceedingly interesting and

valuable paper, and one which I think -will be very much
appreciated by the representatives of several of the largest
watch companies in the world, who are now present. It

was at the last meeting of the association referred to as a
very important matter; and we are glad to know that Mr.
Lange has been able to give us a means of overcoming the
difficulty which is at once so thorough, so simple and so
ingenious. I had intended to call attention to a fact which
he has dilated upon. I have not read his report, but I

knew that he was quite competent to handle the subject.
1 he other day I had occasion to speak to a friend about an
.experiment that I had tried on the previous evening. I

was in my bed-room, and took my watch off to place it

upon the bureau, where there was a little compass belonging
to one of my children

; and I thought to myself that I would
see whether the watch, which was said to be protected by
a magnetic shield, would affect the magnet. Fortunately
for the experiment as I approached the watch to one of the
poles it was repelled, and thus absolutely proved that theie
was a permanent polarity somewhere in my watch. Had
it been simply amass of iron that acted upon the poles of the
compassmagnet it would have attracted it to either pole; but,
after repelling the first pole I found it was repelled, which
was proof to me of the magnetic polarity of some part

*

of
my watch. This watch of mine has giveii me a great deal
of concern. It was presented to me on my twenty-first
birthday, and I have carried it as a souvenir on account of
its having made me miss several important engagements;
and I will do anything in the world to demagnetize it. In
iSSi, while at the Paris exposition, I mentioned it to
Mr. Varley; and he very kindly took it to an Edison dynamo,
and turned it around in a w^ay to reverse the polarity, which
is equivalent to alternating the current, until he got away
some distance from it; but still he did not demagnetize the
watch. I could not understand the reason of this, but ex-
plained it to myself in this way: There was a certain
amount of magnetism in my watch, every part of it being
of steel, and that certain of these parts were lying parallel
to the Unesof force at a given time, and that they attracted

the inagnciism, and acted upon the hair spring balance

wheel. liut. tocontit uc the statement of my experiment;

I mentioned thcincident to one of my intelligent friends in

New York, and he said "show me that, because I believe

that my watch is taken in the same way. It stopped sud-

denly last night, and this morning went on again." I

thought it a very important matter if we could manage tr.

get our lime-pieces to going regularly; and it is quite evi-

dent, because of the reasons advanced in the paper which
has been read that this should beso. Sol said, " Let us

see what is the reason." Said he, "I opened the case,

some lime ago, to see what was the matter. I found that

the watch had stopped, and in order to see what was in the

watch to make it stop, I opened it with my pocket knife,

and perhaps my knife was magnetic." Said I.
"' Let us try

1

it." So we took a needle, and floated it on a cork on water
— that being a delicate com,jass needle with which to test

for magnetism. He applied his pen knife to it but it did

not work at all. So I said: " Who made your knife?" He
said: " Rodgers," Said T, 'T guess it is a pewter knife."
" No," said he, " It is a steel knife "

J looked at it. and
sure enough there was Rodgers' mark upon it. I thought
that I would show him how the needle would
whirl around if a magnet was made to approach
it, and so I took my knife, which I knew to have <

been made made magnetic by one of my children a short I

time before; and I brought that knife near the needle, but
'

it did not budge. Said he, " I guess yours is a pewter
knife." I said " Not at all; it is a Rodgers' knife too."* I

thought to myself how is this? I recollected that only the

day before I had been between the poles of an alternating

current machine. I had not tripped over it— as a certain

gentleman says he tripped over a machine, and was thrown

15 feet away; but I wasin the neighborhood of it; and
probably my knife had been demagnetized in that wav.

The observations made by Mr. Lange in his. paper more
and more impress upon me the absolutely essential charac-

ter of alternating currents for all distribution of electricity
j

where we have to depend for life, or the safety of property,
]

upon the compass needle. I think that that paper

points to the abandonment of the continuous current dis-

tribution of electrici.ty on board steamships. That is a
;

very broad saying, but I think it wilt be proven, or sup-
[

ported bv the facts that he has mentioned and that as soon I

as the attention of the owners of steamship lines is called to it
'

[hey will investigate the matter and verify the statement

bv experiments, and that the result will be a change of the

continuous current machines into machines producing al-

ternating currents. That is a most important thing, and

may be the means of saving many lives. I have had oppor-

tunity recently to see something of the carelessness of the

officers and sailors on ship board in tespect to handling the

electric light wires when they are being moved out of the

way. They do not seem to know what they are. or what
they are doing. Thev do not consider the action of the

currents upon the magnets that are entered there, or that

the captain in his Avalks down the decks is relying upon the

magnets for the direction of the ship. So that it is a most

important thing that we should get rid of the possibility of

the reverses of the polarity of compasses, or of the action

of currents upon them at given times— in times of danger

—and its effect upon the direction of the ship. So, I think

that the paper which has been read will prove one of the

most instructive to be found in our annual proceedings.

Mr. Smith: I wou'd like to ask Dr. Moses what would

be effect upon the ship of demagnetizing the compass.

What mischief would it do ?

Dr. Moses: The result would be that the ship would

float around indefinitely ; and they would find the needle

foUo-'iing the movement of the ship, and yoing around as

any needle would if you blew upon it. If, for instance,

you attempt to floa' a needle upon water, and come close

to it, you will find it darting off like bacteria, in all direc-

tions. It takes so little to disturb it when floating on

water that so slight a cause as the breath, or the jar* of the

earth by closing a door, will move it

Mr. Kerr: I might mention the fact that there are

about eight needles in a large ship's compass, and it would

be hard to demagnetize them all at once.

Mr. Law: I quite agreed with Mr. Lange in his e.x-

experiments and I may state that I have been considerably

troubled with my watch. It has a shield on it; and I will

guarantee that if placed side by side with any watch in the

room it will interfere with that watch's movement. I mean

any watch not properly protected. I have had considerable

experience since the time of the Electrical exhibition in

Philadelphia. While there I had demagnetized hundreds

of watches by the old process of spinning them between

the poles of the dynamo; but 1 had to be very careful in

doing that not to do it as a man did who came into the
'

station one night, and said, " I would like to demagnetize
|

my watch," and he held it out to the dynamo—and soon i

after he had to pick it up all around the room. I went

through that same experiment last w-eek with Professor
[

Houston; and the remarks which he made I wish to call to i

the attention of those who are investigating this subject. I
|

will not stale them in detail, but they refer to the old ex-
|

periment of turning a copper disk between the poles of an
i

electro-magnetic machine. That copper disk will produce

currents which are called I believe Uarlow's wheel. The

supposition was that although the balance wheel of the watch

was made of. purely non-magnetic material, still if placed

between the poles of the dynamo its influence would affect

the balance wheel the same as it did the Barlow's wheel. .

the first experiment was to place the watch in the safe at

the works for three weeks. It was a watch manufactured 1

by one of the largest watch making concerns in the coun-

try; and it was purely non-magnetic. The action was per-

fect. It. was timed every day by a reputable watchmaker.

This watch was placed on the poles of a 30 light Weston

machine and remained there for five minutes, without any

effect. My own watch was placed by the side of it, and

instantly stopped. Then the watch was placed between

the poles of a Armout Hochhausen dynamo— a thirty light

machine. The armature was taken out, and the watch

braced up by wooden blocks, so as to come right between
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the poles of the magnet, and directly in the strongest line

of the force. We put that dynamo in a Daft circuit; the

watch was placed in and allowed to remain there one hour.

It lost fifteen seconds during the time. Rat understand,

gentlemen, that the influence of the dynamo in this case

was far more powerful than it would ever be called upon to

sustain in ordinary use. I wish to call attention of those

experimenting in that direction with a view of ascerlaining

if they have discovered any action on the balance wheel,

even though it be non-magnetic, upon this old principle of

Barlow's.

Dr. Moses: I would like to call attention to the first

experiment ever tried and the one which led to the discov-

ery upon which Faraday has built that immortal superstruc-

ture. Faraday found that the needle of his compass, a

short needle, oscillated too quickly. Thereupon he had a

heavy brass slate put under it. The needle diminished its

oscillations about one-half in a given time, showing the in-

fluence of a solid mass of metal upon it— the result being,

as afterwards proven by Faraday, the introduction of a cur-

rent in a copper disk under which it would be acted upon

by the current circulating around the magnet; so that no

mass of metal oscillating in a magnet field will retain per-

manently the same number of oscillations per second that

it had before it come into that field.

Mr. Garratt; I confess that Dr. Mo^es has somewhat
> frightened me, and I think that perhaps any one who has

occasion to go down to the sea in ships and to do bus ness

in the great waters might well feel alarmed if he were to

assume that the great vessels, which are built of iron,

which cross the ocean with their freight of thousands of

lives and millions of dollars worth of property, stood in

a very great danger by reason of the electrical appliances

which they now have. I know nothing whatever from

personal experience about the effect of dynamos and cur-

rents, and more especially the induced effect of currents

upon navigation; but I am informed by a friend, an engi-

neer of experience, and in whom I have confidence, that in

some of the great ships, which are covered with a perfect

ramification of wires, it has never been found that any in-

fluence whatever was e.xerted upon the compasses by the

electric plant which lights the ship and does a part of the

mechrmical work upon it. In saying that, I do not wish in

any way to reflect upon ^vhat Dr. Moses says in regard to

(he value of using alternating currents where they can be

so used on board ship, or in other places where we must
rely upon the magnetic needle; but it does not seem to me
wise that it should go out of this convention that the present

apparatus in use upon steamships is one of very great

danger. On board the steamship Trenton the curves of

that ship and its magnet were worked out almost every

day for a time after the electrical appliances were put on

board, but no variation of the compass needle or of the

magnetism of the ship itself, or of any part of it, resulted,

so far as the engineers, who very carefully investigated the

matter, were able to discover from the dynamo plant which

the ship carried. I want to say again that I do not intend

that statement as a criticism or reflection upon what we all

must recognize to be the very valuable remarks made by
Dr. Moses; only I want to suggest that we are not in any
great danger, the next time we want to cross the Atlantic,

of fetching somewhere near Sandy Hook after we have
started for Liverpool, simply because we have a dynamo
on board the ship.

Mr. Sperry: I would like to ask the last speaker if it is

not a fact that those compasses are provided with heavy
masses of metal, thus forming a magnetic shield around
the compass.

Mr. Garratt: I would be most happy to inform the

gentleman, but he must remember that I put a saving

clause in my remarks, and that was that I knew nothing
whatever about the subject upon which I was speaking.

The PRESiDt-NT: In order to reply to ^Ir. Sperry's

question I will ask Mr. Colvin, who was an officer on board
the Trenton, lo state what the fact is.

Mr. Colvin: On most ships the compasses are sur-

rounded by a mass of metal which acts as a shield. In the

case of the Trenton (and I was aboard of her f-or some

I

period) I had occasion to work those deviations of currents,

: and they were worked out on this side as they were in the

Mediterranean. We would swing ship and take the bear-
' ing of the sun on every point, and every half point some-
^ times, with the dynamo going, and then with the dynamo
not going; with certain lights in and with certain lights

out; with lights going in the pilot house and lights not
. going in the pilot house. We had a torpedo apparatus
there, of which I had charge, and the currents of that did

not affect the compass at all. The ship's compass is com-
i posed of a number of needles of steel on the under side
I of the card board, and I never knew any variation in those
. curves that would amount to anything. The captain of the

ship does not walk about the ship not knowing what his

compass is doing. He knows more about that compass
than he does of his own mind. It is worked out every

,
morning, and every morning the captain takes a sight for

! the longitude and by that corrects any deviation of the
;' compass, and so he is pretty safe.

^: Dr. Moses : This is a very interesting subject for the

1^,. convention to dispute over; but I may say that I happened
fl
to be on board a French ship when there was a fire started

i which alarmed all the passengers and officers ; and, although

I

we were but a short distance from the harbor, we all felt

I very nervous for about an hour. One of the wires was

j

torn out on deck. Now I would like to ask our friend

)
Colvin, whether, if a wire carrying the entire current from

I
the dynamo that was competent to supply five hundred i6-
candle Edison lamps, was brought near to any one of the

I

compasses upon which the captain depended, what would
be the effect of that upon the compass—even though it

!
might be 'surrounded by a very large mass of copper?
Does he think that it would have no effect upon the devia-
tion of the vessel from her course ?

Mr. Coi.vin: In the case that he refers to th^ effect
would have been that the quartermaster forward, and the
quartermaster aft would notice that their compasses differed,
and knowing that there was a difference the aft quarter-

master would go forward and would steer by the forward
compass.

Dr. Moses : I would like also to insert a saving clause.
I said that the entire crew, captain, passengers and all,

were in the highest state of excitement from the fire that
was on board ship. We know some of the difficulties that
would arise under those circumstances. Is it likely that
there would be at such a time any comparison of the accu-
racy of the compasses ?

Mr. Cor.viN : On a properly constructed ship— I do not
know how it is in the merchant service, for there they
sometimes save a good deal of money by not employing
competent people— but in the naval service there are usually
three people looking at the compasses at once—the signal

quartermaster and two assistant quartermasters. As to

your objection I will state that in the vessels on which I

have been there has never been any spar deck wiring on
the upper deck ; it has been done with battens under the
spar deck, and by the regulations of the department the
compasses are put so far from any vertical line, and so far

from a horizontal line; and the compass upon which they
rely is usually some distance above the deck. All the other
compasses could be lost or broken, and there would still be
no danger on a properly equipped ship, or that that particular

compass would vary so materially as to produce any dis-

astrous effects. I am speaking now of the naval service

;

I know that sometimes in the merchant service things are,

perhaps, carelessly or ignorantly done. Your suggestion is

a very valuable one—about alternating currents, and one
which I would take pleasure in communicating to the
department; although, I am not now connected with the

service.

The president appointed as ihe committee to nominate
officers for the ensuing year, and to name the place for

holding the next meeting of the Association, the following:

Eugene T. Lynch, E. R. Weeks, Frank Ridlon, H. D.
Stanley, and A. V. Garratt.

Mr Duncan : In view of our acceptance of the invita-

tion to attend the meeting of the Engineers' society at

8 o'clock this evening, and as a further fact that our com-
mittees are to have a meeting this afternoon, I move that

the association now adjourn until lo o'clock to-morrow
morning ; as I think that we have done a pretty fair day's

work.
The association then adjourned to Wednesday, February

22d, at 10 A. M.

WEDNESDAY'S PROCEEDINGS.
The association met pursuant to adjournment at lo

o'clock A M. ^

The President: The first thing in order this morning
is the reading of the report of the legal committee, which
will be read by Arthur Steuart, of Baltimore.

^[R. Steuart: I have the honor to make the report of

the legal committee upon the question of improvements in

our patent laws. The legal committee was constituted

some years ago, and has been working along in an effort to

arrive at some intelligent results on the question of im-

provements in our patent system. We all know the inti-

mate relations that exist between the electric lighting inter-

ests and the patent system of this country ; how closely

they are related ; and how much the growth of the electri-

cal interests is dependent upon the perfection of the patent

system ; and we all know from personal experience the

serious effects and disadvantages that exist in the system
as it is now administered.

Who can measure the benefits that this land has derived

from the inventions which have been produced by its citi-

zens ?

Mr. Steuart then read the report of the committee and
continued : I have thus presented to you some views wi h

reference to the desirable changes and additions to the ex-

isting patent laws, which we desire to secure ; and I have
endeavored to show you the ground, upon which are based

these views.

I must also make a report of the work of the committee
which I have had in hand during the last six months, in at-

tempting to. bring about the results which are here out-

lined to some extent.

At the meeting in Boston, held last August, the associa-

tion passed a resolution authorizing the legal committee to

introduce into congress a bill providing for the creation of

a commission, to be appointed by the President of the

United States, whose duty it should be to revise the exist-

ing patent laws, and report a bill to congress at its next

session providing for such changes as they thought desir-

able. In pursuance of the preparation of that bill, and in

looking over the ground to see whether the course w^as a

desirable one, I was met on all hands and on every side by
the earnest opposition of the ablest and most careful law-

yers in the country, those most interested in the patent

system; and they came to me with this proposition: " You
are doing a good work; you are in a good line; but there

is an evil that we can not escape; there fs an opposing

force that we must consider, and that is a deep-rooted oppo-

sition to the patent system as an element in our national

policy that exists in some parts of this land. That opposi-

tion is represented upon the floor of congress by a great

many members ; and any bill which is introduced of this

kindl opening the door wide to revision, may have the

effect (and the danger is an imminent one) of giving oppor-

tunity to these enemies of the system to come in and do the

system harm." As the result of that advice (and I found

the sentiment which prompted it very general and prevail-

ing) the committee determined to change its course of

action, and not to introduce that bill, but to frame another.

The question of what that other bill should contain has

occupied the mind of the committee up to this time. It

has not been Tully determined, but it will be very shortly.

For the purpose of arriving at a solution of that question,

and determining what that bill should contain, and for the

purpose of interesting the members of the association in

the work of the committee, the committee entered into per-

sonal correspondence with every member of the association,

and also with every person whom they could find who was

directly engaged in the electrical business. I think that I

do not draw it too strongly when I'say that'they]have been
corresponding with not less than one thousand persons
throughout this country, and we have by that means been
able to gather a mass of valuable information. The com-
mittee published a pamphlet, 2,000 copies of which were
distributed among the members of the association, the

members of congress, and among others who were inter-

ested in the subject. They have more lately published an-

other pamphlet, i.ooo copies of which have been distributed

throughout the country, the purpose of which was to inter-

est those whom we could reach in this subject and get their

minds into a condition so that when we were ready to pre-

sent the bill we would be prepared to call upon them for

their aid. I go from here to-night to Washington for the

purpose of making arrangements in your behalf before the

committee of patents in the house; and I have a memoran-
dum here of several subjects which are now pending before

the house committee, which it is our effort to oppose. For
the purpose of looking after this question the committee
have been partially instrumental in organizing in the city of

Washington a bar association among the patent attorneys

in Washington. That association embraces the most im-
portant men in the profession in that city; and, being on
the spot, we look with great confidence to their aid in oppos-
ing anything detrimental lo the system, and in aiding us

very materially in our efforts before congress. When I

presented the subject to them. I found that they were inter-

ested in it, and anxious to join hand in hand with us in

attempting to benefit this system. The meeting which will

be held to-morrow will be attended by a number of gentle-

men whom I have notified, from different parts of the

country; from Chicago, Boston, New York and Provi-

dence ; all of whom will come to oppose the passage of

certain bills which are now pending before the house.. One
of them is a bill which provides that patents, not used in

manufacturing, but held to control the trade, shall be va-

cated by due proceedings and at the instance of anybody
who wants to use that invention. A second measure is an
"innocent purchaser bill"—which you are probably all

familiar with—which protects a man who can not be proved
to be a fraudulent user. The third bill gives to the circuit

courts of the United States the power, at the instance of a

would-be user of a patent, to take and examine the patent,

and determine what would be a reasonable royalty for that

infringer, or would be user, to psy for the use of the patent,

and to grant to him the privilege of using it without any
restraint on the part of the owner of the patent. A fourth

bill limits the right of the United States patent from 17 to

7 years. There are two other "innocent purchaser" bills,

and two others which strike at the question which is now
troubling telephone companies, and which may some day
trouble you in 3'our electric light business and that is the

interference of stale legislatures with the right of the pat-

entee to use his patent, or the right of the owner of a patent

to control the use of that patent. In Indiana the legis-

lature has passed, as you are all probably aware, a law
which limits the price which shall be paid by its citizens

for the use of the telephone. That law has resulted, in

many cases, in the refusal on the part of the company to

permit telephones to be used at all, except on their own
terms. This bill is now introduced (there are two of them)
for the purpose of making it impossible for state legisla-

tures to bind the owners of patents by such legislation.

All of these questions are vital questions, and they are

questions which lie at the very root of the patent system.

If any of these bills become laws the system will receive a

very serious blow ; and it is our duty in your interest to op-

pose their passage. At the same time that this meeting of

the committee takes place to-morrow there will be a meet-

ing for the purpose of opposing the passage of these bills

and there will be a number of gentlemen in Washington,
may of whom represent the electric light int erests,— the

Edison company having promised to send their counsel, the

Consolidated companies will send theirs, and the Westing-

house companies will send theirs ; and we will have gentle-

men from various parts of the country all of whom are

deeply interested in this question and in the effort to reform

our patent laws.

The President has just handed me a memorandum which
says that there are similar laws to this in effect in Indiana,

before the legislature of our own state, which is now in

session,— limiting the price for telephone service in Penn-
sylvania to the same rate as is fixed in Indiana, three dol-

lars per month.
As I was saving, we will hold a convention in Washington

to-morrow to discuss the question of exactly what is desira-

ble, and in what essential particulars we shall move. We
are all very well satisfied that our best chance of success

lies in attempting very little, in narrowing our efforts down
to one or two salient points, and concentrating our efforts

upon those. The probability is that we will concentrate

our efforts upon two points only : One, will be an increase

of the salary of the commissioner of patents, to such a sum
as will justify a man of sufficient capacity in holding the

position long enough to be able to establish some practice

in the patent office which would be satisfactory. The fig-

ures were given me the other day—I did not make the cal-

culation, but gentlemen of eminence in Washington who
have been familiar with the office for many years, have said

to me that they made the calculation, and that the result is

in finding that for 14 years the average time of the commis-

sioner of patents has been but 15 months. When you con-

sider that each one of those men has gone in there with

comparalivelv no famiharity with either the laws or the

practice of the office—with some few exceptions, for some
of them have of course, held office for a longer time and

some for a shorter lime—when you consider that each of

these who have gone in there have gone in with but little

familiarity with the subject you can understand how per-

fectly chaotic must be the condition of the rulings and
practice of the patent office. That will probably be one of

the points upon which we will concentrate our efforts. A
second will be to establish an intermediate court of patents,

which will hear appeals from the circuit courts, and also

from the patent office. This is the work which the com-
mittee now have before them.
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Dr. Mason : So far as 1 have been able to learn, the

efforts and ihc discussion in previous sessions of this asso-

ciation on this subject have been with the object of conhn-

ing; tlic work to be done excUisivcly to those who arc inter-

csied in electrical matters. Am I rij;ht, Mr. President, in

this supposition—that the work and plan of the convention,

mainly, if not entirely, has been confined to those who are

iitcrested in electrical matters?

Mr. Stkuart : Yes, that was the case until we organ-

ized the present Bar Association at Washington, which
represents diversified interests.

Dr. Mason : It strikes me that it would be well to re-

inforce ourselves by an effort to gain the sympathy and
co-operation of the different societies of engineers in this

couniry, who, if not equally interested with the elec-

trical association, and with electrical p^ent-iemen, at least

have a profound interest in this same question, and who
would probably be glad of an opportunity to work right

along in the same line with us. I wish to throw this out

as a suggestion ; and then to make a remark which will be

rather in the form of a question. It seemed to me that at

one point of the paper read to us it reflected upon the in-

telligence or the culture at least, of the examiners and
assistant examiners in the patent office. I would suggest

that a thorough acquaintance with the history of the men
who are now the examiners and assistant examiners in that

office would develop the fact that a large proportion, if

not the majoritv, of the examiners and assistant examiners

either have been admiUed to practice at the barj or have

been graduated in schools of law. I wish to throw this

out as a suggestion. I think it might be as well, in a paper

issued by us, not to reflect upon either the intelligence or

the culture of the board of examiners and assistant exam-
iners.

The President : I do not see how you can present a

paper in this association without reflecting upon them.

If there is nothing wrong, then there is nothing to right.

Dr. Mason : We might reflect upon the system, but

not upon these gentlemen.

The President : Perhaps that is so ; but I think that

you will have to reflect upon both of them before you get

through.

Mr. Leggett ; I dislike to arise in opposition to a

measure of this character, but, from the very outset of this

action on the part of this association, it has struck me as a

piece of very bad wisdom—a thing which we ought in a

very quiet way to abandon. Now, every one of these ques-

tions which were raised by Mr. Steuartin his article (a very

excellent article by the way) are questions which affect not

electric light companies, but the manufacturers of electrical

apparatus. There is scarcely a manufacturer in the country

that is not willing and anxious perhaps to change certain

features of the patent law; and yet I doubt very much, from
the experience which I personally have had with manufa -

turing interests, that they desired the system to be attacked

in a general way. We have a patent system which is by
far the best of any system on the face of the earth. There
is no question about that. Canada has followed it, and has

made a patent law almost identical with ours, England,
which has had a patent system for one hundred and fifty

years, and perhaps longer than that, has followed ours

within the last three or four years and has patterned almost
word for word the principal sections of our patent law. Ger-
many, advanced in all these matters of patent law, and in

material interests of this character, has followed, within the

last three or four years, with a new patent law based almost
word for word upon ours. Belgium is seeking the same pat-

tern to copy from, and so the result of the patent law
of this country has been the development of industries of

such magnitude that it has been copie'd in the laws of all

nations; for all nations are coming to adopt the same basis

in this matter; and it therefore seems to me very bad policy

at this period, when there is agitation against certain fea-

tures of the patent law to raise the issues which are now
suggested. Many of you will recollect the action which
was had a few years ago, on what was termed " bill 300 ";

and at that time, as some of you may recollect, a bar asso-

ciation was formed in the city of Washington with a view
of dealing with this matter. It may have gone into a con-
dition of "innocuous desuetude"; but I think it was never
formally disbanded. That association, it is safe to say,

-together with its ramifications throughout the industries of

this country, was able to collect and expended probably a
hundred thousand dollars at that time in an effort to amend
the patent laws. Every feature which is here raised was
raised at that time, I think, without exception. The bill

passed into the house and into the senate, but there was no
possibility of getting it through. Now, I know that there
are certain features which have crept into our patent sys-

tem, and which frequently have been the subject of inquiry,

and doubtless will continue to be amonir the difficulties of
the system, and one of them is how to remedy suits against
users. That is where the prejudice had arisen all over this

country. The drive-well suits, of which thousands were
brought throughout the country ; and another litigation

in which I was the attorney—the Birdsall-Clover huller

cases. We brought over a thousand suits in this coun-
try; and I had the pleasure of having the bees come about
my ears for years, in connection with these suits. It is

folly to pursue the larger manufacturing institutions to
stop infringements. The remedy seems to lie, in that re-

spect, in a measure which would reach the corporations. It

is a very simple thing for a manufacturer to go to patent
counsel, or to proper authority, and have a search made,
which will determine absolutely whether the thing which
he is about to make is going to infringe a patent. But, in-

sfead of doing that, the corporation takes up an invention,

goes ahead and makes it, and puts the article out all over
the country, and the users buy them innocently, while the
real inventor is defrauded out of his rights by the fact that
the whole market is taken possession of, and he can not
tackle these powerful corporations. The same matter has
been corrected in many countries. In France, for instance,

the infringer is punished by fine and imprisonment. First,

by fine and forfeiture ; and not only a forfeiture of the in-

fringing articles themselves, but^aforfeiture^of the machines

and tools employed in making them, for the brni-lU of the

patentee. A second offence is punished by fine and im-

prisonment. In Germany, in Belgium, in Russia and in

Sweden it is the same. In Spain the measures are still

more stringent. In Italy, in addition to fine and imprison-

ment, there is a clause to the effect that no action shall be

delayed for more than one week. Laws of this character,

making the infringement of a patent an offence punishable

by fine and imprisonment, stops it at its inception. The
manufacturer docs not go into the business. He keeps out

of it ; and consequently suits against users arc unknown.
The protection of properly in patents is recognized and en-

forced. Now, in order to strengthen the law of this

country in that respect, it is necessary to build up the wall

around inventors, and not tear it down. But this is a

matter which affects the manufacturing interests, and not

our association interests solely. It seems to me a matter in

which a hundred thousand dollars was expended not later

than 1877 and 187S, in a futile attempt to mend these

special features of the patent law, it seems to me that in such

a matter that it would be poor policy for this association,

where not one single interest is involved, to go ahead and
expend the little money that we have on hand to seek to

carry out measures of this character. I do not believe it is

good policy. I do not believe the move reflects the senti-

ments of the different interests in this association. I

think that this matter was proposed to us and carried

through without sufficient thought. We are launching

upon an investigation here which has no end. What have
we to do with the matter of promotions in the patent office?

What have we to do with the question of the compensation
of the commissioner ? Theseare things in which the patent

attorneys in associations where large manufacturing inter-

ests come together will reach a conclusion, and that con-

clusion will be satisfactory to all. I think, gentlemen, that

when this discussion is about to end I will offer a sugges-
tion, perhaps in the form of a motion, that this association

lay this matter upon the table, and expend no more money
in it. I would like to hear, other gentlemen express their

views upon the subject, if they have any.

Mr. Stuart : If I may be permitted to make a remark
in reply to the gentleman who has just spoken, I will do so.

His suggestion is that we are opening a wide field in an
apparent effort to tear down the walls of protection which
surround the patentee. I am sorry if I have expressed
myself so obscurely. I am sorry if I have not made my
meaning clear in my effort to suggest that the whole pur-

pose of this committee, the whole purpose of the effort

which has been made, has been to build up around the

patentee every safe-guard and every weapon of defense
against infringers that could possibly be devised. That
has been our purpose solely and entirely. Our effort is to

protect the patentee, to strengthen his patent right, and to

give to the owner of a patent a right that will be far. more
valuable than any right which he now possesses— and
pariicularly in relation to electrical matters. With refer-

ence to the gentleman's suggestion as to the advantages
which our system has over other systems, I wish to say that

I fully appreciate those advantages. We have the best

system in the world; and those countries that have fol-

lowed us,— Germany, England and Canada, particularly

Germany, which has followed us most closely, have carried

our system to the very point beyond us to which we want
now to carry it. The last thing done by the German gov-
ernment in perfecting their patent system has been to

establish a court especially for patent appeals, and to put
over their patent office a man who will hold his position

during a long term of years, sufficient to enable him to

understand the practice, and to dictate proper rules to the

examiners who are under him. That is what we seek.

That is all that we are now seeking. It is simply to carry
forward our system so as to complete it, and put it where
our imitators, have already gotten theirs. They have
carried it beyond ours in theory. With reference to the
effort which was made ten years ago to alter or amend the
patent system.— the gentleman has suggested that an effort

was made in which a hundred thousand dollars was spent,
and which was unsuccessful because, as he intimated, it

was impossible to make any changes. I would like to read
a clause from a letter which I have in my hand from James
J. Storrow, whom we all know, of the Bell Telephone com-
pany, on that subject. He writes :

"Ten years ago an attack was made upon the patent
system, as you know, by an organized company of in-

fringers. The best that my associates and I, representing
a large amount of patented property and interests, could
accomplish was to agree to some modifications which we
thought were wise, and would tend to remove some
features of the law which we had to admit however were
very obnoxious, and to agree in a modified form to some
others that we thought would have passed in a worse form
if we did not come to an agreement about them."
The facts with regard to that effort were, that it was

an effort by a band of infringers who were determined to
break down the patent system if they could, or to introduce
features into it which would enable them to use certain
patented pr perty which they wanted to use. free of charge,
and free of liabili y for infringement. A hundred thousand
dollars was spent, but it was spent to a large degree, in
defense of the patent system against the attack of the in-
fringers. At present we propose, although there are many
suggestions made, but those suggestions are made for the
purpose of gaining light upon what is the most desirable
thing to do, at present we propose, and have settled down
to the conclusion, as I have suggested, that we will do just
what Germany has done; we will put over our patent office,

if it can be <^one, a man who is thoroughly capable of man-
aging it; and we will establish an intermediate special court
of patent appeals, with jurisdiction to hear the technical
questions which now go into our courts, where there is, in
many cases at least, an entire absence of technical know-
ledge. We are attempting to build around the patent
system and around the patentee a wall which will be a
benefit to every member of this association. Indeed, I can
hardly conceive how any association that has existed in this
land could^be more interested^in this_subject, orcould more

properly be said to be the right source whence efforts of

this sort should spring than this association.

Dk. Moses: Referring to the remarks of Mr. Steuart,

I would like to mention an incident illustrating the cffi-

ciency of the superior court in Germany. A friend of

mine who represents a very important patent abroad for

electric motors, was recently laying that motor before

various manufacturers in Germany, for the purpose of

uniting with them in the exploiting of the invention. lie

mctoneof the largest manufacturers—who shall be name-
.

less, although his action should be blazoned abroad so that

we may know what some men can be capable of doing
when they have the power to do ill. This manufacturer
said to him :

" That is a very good invention, indeed ;

'

but if I want it I will use it"— in those very words. My
friend thinking that the gentleman was, so to speak, on his

own dung-hill, and had the idea that perhaps he might
do so, thought that he would investigate the question ; and
on doing so, he found that this appellate court would not

only protect him. but would take cognizance of such a re-

mark. It is a bad spirit, it is a freebooting spirit, and
ought to be repressed as much as possible A patent rep-

resents a concrete idea, an accumulation of mental wealth,

that a man is entitled to hold and to have just as it were
hard dollars. He spends hard dollars in exploiting it and

perfecting it, not to mention many sleepless nights. Now,
if such a law as Mr. Steuart proposes can be brought for-

ward, so that we could have such a court, there would be

a greater dignity attached to our patent system. As it is,

the American system, excellent in many respects, com-
mends admiration abroad for the very thorough manner in

which claims are investigated in the patent office. I have
heard many compliments paid to it by distinguished patent

lawyers.

It is well not to touch a crumbling structure for fear that

you may precipitate ruin upon you
;
yet, at the same time,

we put in all sorts of tie bolts, in order to keep it in posi-

tion temporarily. These tie bolts should be, in our system,

an avoidance, if possible, of those extraneous matters which
rather tend to weaken the confidence that the patentee has

in the security of his right. It would be a very wise thing

for us in some way, as a body, to call attention of the legis-

lative branch of the government to the fact that we are

willing to co-operate w^ith all other branches of inventors,

or societies that represent inventors, .in order to give a

greater stability to the patent laws, and greater protection

to inventors. That course I think is very admirably out-

lined by the committee who had it in charge ; and I hopei-

that we will give as much moral support as possible to !

these gentlemen in the very arduous, but not a thankless *

task, because they will have the reward of our praise,—in a 1

very arduous but most useful effort ; because it will tend to •

give greater security to the American inventions which are 1

now, particularly in our branch, the fundamental ones at

.

the bottom of the greatest industry that has ever been^

started,—and that is the electric light industry.

Mr. Phelps: I share with Mr. Steuart in his surprise

that the work of this committee, or any action of the asso-

ciation upon it should be construed as being in any manner <

an attack upon patent protection, or the patent system. I

suppose it is quite within the truth to say that the movement n

was conceived and started purely for the purpose of con- v

serving all the protection that inventors now have, andu

clearing up as much as possible the obscurities that exist i-

in relation to inventors' rights, by better methods applied -

to certain portions of the system as now practiced. I think

there can be no doubt about that. I was also a good deal

surprised that any one should fail to see the very immedi-

ate and direct interest that all the members of this associa- >

tion as well as manufacturers, have in this question. It '

seems to me that the conclusion which exists in respect to

the relations of many patents to one another and the rights

of various people with respect to one another, is a source of

constant anxiety to nearly every one engaged in the electric 'i

light business. I think that the work of this committee has 1.

been fully justified, and the time spent upon it has been '

fully justified by the results that have been reached up to 1

this time. If I understand our position now, we are expected

to pass upon the suggestions made by the committee, for I

suppose that the remarks of Mr. Steuart made after read-

ing the report of the committee as presented in the printed

pamphlet, are to be considered also as the report. The

proposition, as I understand it, is to entirely abandon the

idea of the creation of a commission, and instead of that to

direct the energies of the bar association of Washington, -y

supported by an expression of opinion as evidenced by a \

vote of this association, towards the accomp'ishment of two \\

distinct measures : The creation of an appellate court, and a

the increase of the salary of the commissioner of patents, ti

Both of these measures seem to me to be quite free from the
\

objections which would attach to any measure which visibly '

showed the obiect to be the increasing of protection to the

patentees. Probably all the members of the association, or
^

a large portion of them, have recognized the danger of in- ',

troducing any measure which should seem obviously to be '

addressed to the increasing of the value of patent monopo- -j

lies in a money sense ; but these measures simply look to

conserving the rights and the protection now afforded by
;

our patent system, by a modification of the methods of ad-

ministering patent laws. The measures suggested, as they ;

seem to me, do not afford an opportunity for attacks upon ;

our patent system, and it would be difficult to make amend-
;

ments to either of these proposition which would attack the

patent system. Therefore I trust that the association will

see fit to indorse the proposition of the committee as I now
^

understand it to be.
_ . ,

Mr. Leggett; I think I may be misunderstood if it is

inferred that I assume that the action of this committee is

in the nature of an attack upon the patent system. I do .

not consider it an attack in any way. shape or manner. I

think that the recommendations of the committee, in most

respects, are good, and that they will correct abuses in the

particular channels indicated. The point with me is

simply this: Is it policy for this association to divert its

funds (which are very limited, to say the least, although

we now have a proposition before us to double our dues,
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in order to carry on our business properly)—is it policy for

us as an association to divert our funds into another clian-

nel?"^ Now, if tliere are persons here in this association

who desire to further the ends suggested, if there be man-
ufacturers with us who have these ends at heart, and if it is

for their advantage that these recommendations should be

carried out, let them act personally and individually to ad-

vance the object which they desire ; let them join this

movement; let them divert their own funds into that chan-

nel; but, of what earthly use is it to an electric light com-

pany to interfere with these matters in the patent office?

It seems to me that there is no interest in this countiy that

has been so well served in the patent office as the electric

interest. I do not think that a set of paten's has ever been

issued in any country that will compare with the electrical

patents which have been issued in this country. Why,
the Bell telephone patent — a patent obtained from

our patent office—has withstood attacks in all the

courts of this country ; and even an action by the

government itself to annul it cannot reach it. If we look

at the foundation patents of the electric light companies we
find that they also are very admirably drawn. All of these

inventions, right straight through, so far as the electric in-

terests are concerned, have been conserved in the patent

,
office, right straight from the very beginning to the end.

i
The only point I make in this matter is that as an associa-

tion, let us simply suspend our operations at this point,

and recommend if necessary, or if thought desirable, that

the individual members of the association be requested to

lend their efforts, so that the association funds may remain

intact for the use of the association. If this thing is to go
on you will have to spend thousands and perhaps tens of

thousands of dollars before you will know where you
stand. 1 recollect that at the time " bill 300" was under
consideration that a party gave me sixty dollars a day for

more than two months to remain in Washington and look

after his interests in connection with ihat bill ; and it

was not very large compensation either. I know of at-

torneys in this country, who are paid two or three hundred
per day for four or six months—Mr. Starrow, for instance,

who represented large interests at that tinie. While it is

true that there was an attack by an organized band of in-

'. fringers, still it was based upon those defects in the patent

[ law; and thereupon the patent association got together, not

to attack this band of infringers, but to correct the features

of the patent law which were present. We are not called

, upon to-day, and there is no reason why we should fear an

, attack upon the patent system. We are not here to pro-

; tect or to attack our patent system. As an association we
have not been called upon to do that; and I do not believe

as an association, that we have got to go into that matter;

for that will still be attended to by patent attorneys, and
, by those who are more directly interested in patent matters.

I

Every interest of the kind in this country is represented and
' looked after by those who are prosecuting these matters in

the patent office, and their expenses are sufficiently paid

for the pupose. From the reports of every commissioner
, for years past, away back at least to the time of Commis-
; sioner Mason, every commissioner has recommended, right

[: straight through, the reformations which are suggested in

patent matters. It is not a new thing. They have been
! striving year after year, since that time to accomplish these

purposes; and I do not think we ought to stand up here

now and take the brunt of that thing, and pay from our
association fund the money necessary to carry such meas-

,
ures through. I simply suggest, as matter of policy,

j
that, as an association, we drop this matter except so far as

;

our recommendation goes; and then, as individuals, let us
carry it so far as each individual interest deems it to be ap-
propriate.

The i^RESiDENT: Up to the present time the money
expended by the legal committee has not been taken from
the funds of the association, but has been contributed by
voluntary subscription by the representatives of ditlerent

interests, and there is now remaining of that special iun.l

about $250.
Mr DeCamp: That appropriation was made for two

purposes—to meet the expenses of the committee, and to
I procure the publication of our proceedings. 'Ihe fund

j
which was coniributed for those special purposes has al-

ready been half expended; the balance is in hand for use

,
for that purpose, if Mr. Leggett will allow me, while I am
on my feet, I will say that while I am in entire sympathy

> with the revision of these laws, as slated by Mr. Steuart, 1

I

think that we are taking hold of something that we cannot
! carry out. I think that we will find that the fund required
for that purpose will be very largely in excess of what we are
able to pay. The small balance of $250 which remains out of
that small contribution is sufficient probably to pay the ex-
penses which have already been incurred, and to meet bills

to be presented for outlays which have been made. I, for
one, do not see how you can carry it any further with our

' finances as they now stand.
Mr. Garratt: We are undoubtedly much impressed

, with the arguments which have been advanced, and es-

E pecially by* the statement of the large fees which patent

I

experts have received. It does not seem to me, however,
f-
that this is the time to abandon this particular subject. It

I was my misfortune not to have been here when the discus-
sion was opened ; and there is one fact which may then

,
have been mentioned, but which I wish again to mention,
but without making any argument upon it ; and that is that
on the 20th of last month there was presented to congress
a bill drafted for the special purpose of wiping away our
present patent system as it now exists, and going back to
the patent law as it was in 1796. It does not seem to me
appropriate that, with the interests which we have at stake,
we should be inactive in this matter. I own a good many
patents

; I do not know as they are worth anything, but
yet I feel that I have some interest in this matter. It is

argued that we are here for no particular interest ; but we
may some day be fortunate enough to get hold of some-
thing which is worth something ; and it does not seem to
me to be wise to drop this matter. It has been argued that
It will take a large amount of money. It has been argued
that suitable experts must be remunerated in a way not

commensurate with our means. I would remind the asso-
ciation—and I do not do it because the head of the patent
department of this association happens to be a friend of

mine—that there has been very much work done here which
has cost the association not one cent. It is a common cus-
tom for those at the head of a committee to do nine-tenths
of the work, and to do it without remuneration. There are
other committees, or have been in this association, com-
posed of gentlemen who you well know have been called

upon to devote long, hard, persistent work—professional

work—without remuneration,—which otherwise would have
been paid for ; but the service has been given as freely as

the wind blows over this house. I have no doubt that if it

is the opinion of this convention that this movement should
go on, the funds will be forthcoming which will not leave

this association under any great encumbrances of debt.

This bill which I speak of as being now before congress I

do not think will amount to much because I happen to know
that at the present time it is not backed with very much
power

;
it might be. It is a bill which might be promoted

by an organized system of infringers, the same as the pre-

vious effort which was made some ten or more years ago
;

and it might then become an element of very great danger
to us all, I do not want to see a blanket of cold water
thrown over this movement in the face of facts as they now
stand. There is one more point to which I wish to refer.

There has been an argument advanced here this morning
that the electrical interests have been advanced by the

patent system as much as any other interest. That argu-
ment was followed by a syllogism ; but that syllogism was
a false one logically. I d) not cast any imputation upon
the intent of the man who advanced it ; but electrical

patents, and electric light patents were used as one term of

the syllogism interchangeably. Such logic as that is not
permitted in courts, and ought not to be permitted before
this association.

The President : There is one point that I want to say
something about in this connection. I do not know- any-
thing about the legal phases of this question ; nor about
any of those outlying ramifications which have been dis-

cussed by the gentlemen who have spoken on this matter.

That which I wish to call attention to is the fact which
has not been commented upon by any of the speakers

;

it is that the men who are using these patents, the men
who have paid their money for these patents, have found
them in a great many instances absolutely worthless.

Now, there are patents, and there are patents ; and while
Mr. Leggett has held up to you the wonderful success of

the Bell telephone, which I believe has had more piratical

attempts upon it because of its success than any other pat-

ent ever obtained in this country, he has brought in collat-

erally the protection which has been afforded to our busi-

ness. I maintain that a proper system in the patent office

—and I want you think this over after awhile—would make
a patent issued from that office just as good as gold, if the

system was proper and if proper safeguards were thrown
about it. I want also to make this statement, that, through-
out this broad land where millions of millions of dollars

have been invested in the electric lighting business, there

have been very few, if any, favorable decisions in the

courts of this country in the electric light patent suits. I

am inclined to draw it very mildly. I do not want to make
any extreme statements. I know that when I get to talk-

ing I generally put the bad end foremost ; for, I want to

make my case as easy as I can. The result of that has
been—what? It has been that the promoters of electric

light companies go into various communities in which they

live and solicit their fellow-citizens to put their money into

the electric light company. When you deal with a parent

company its r. presentatives will say to you, "We have
the foundation patents ; we have property here ; we are

not offering you a paper upon which is written down a

number of set phrases and words ; but we are offering to

you something which is just as good as gold, because we
are going to take your gold for it." But what has been
the history of these cases ? I do not want to reflect upon
anv representatives of parent companies who are here ; but

the melancholy fact stares us in the face—melancholy to

those who have put their money into electric lighting com-
panies and have got no return from it—thac infringers are

men who they claim, when they were selling their patents

were infringers, came into ^your territory and established

themselves cheek by jowl with you ; and the result was
that you found yourself ,n a few months doing busi-

ness for nothing ; and a promised decision in court

was never delivered. Decisions are rarely ever reached

in electric light patent suits. Therefore the purchaser

of the patent suffers. The parent company with all

this gilt edge work thrown about its business, sells you
what ? It sells you these patents. Why do you buy
them? You think that you are investing in a property

which will bring you a good return for your investment.

But what do you tind? You find that there is no punish-

ment for the so-called infringers. You find that your

patents are comparatively worthless. Why is this? Sure-

ly the inventor believes and has faith in his invention; sure-

ly the men who make these representations to you are

honest; and they believe what they tell you. But that

which they tell you is not true. The stern logical facts

and bitter experience which have buried electric light com-
pany after electric light company which has gone down in

darkness and financial ruin, are the tombstones all along

this road which show where the contents of men's pocket

books have been scattered by the way. Where is the fault ?

If the fault is not with the men who have urged you to buy
their wares, it must be in the patent office. These are the

conclusions which laymen come to. These are not the

conclusions of the lawyer; but they are the stern conclusions

which those who have lost their money, sinking it in these

speculations— that is the word—speculations, when they

thought that they were engaging in a fixed and substantial

business; it is the stern conclusion which these gentlemen

come to whj have invested and lost their money— that

there is something wrong in the patent office. I am not

speaking for _men who possess a patent incubator, or for

the man who Jias a patent plow, or a patent harrow, or a

patent washing machine, or a patent cider press, because I

permit to each of them the same liberty of speech and
action which I ask for this association, and for its members
individually; but I say that what we want to do is to protect

our own interests as far as lies in our power; and we can-
not protect them by sitting idly by and seeing this thing
going on. We must act. I want to refer to the lawyers

once more; but I do not want to do it unkindly or have
them think that what I say is intented as a refl ction upon
them individually. If there were no sick men there would
be no need of doctors. If there were no imperfect laws
there would be no need of lawyers. [Applause.] And, just

as far as you protect the work of the patent office, just so

far as honest safeguards can be thrown around these papers
which are reached with the broad seal of our country upon
them as the signs of protection to men who have invested

their time, their money and labor in bringing out some
thing for the benefit of mankind, and incidentally for their

own pockets as a matter of course, just so far as these

things can be remedied, just so far is Othello's occupation
gone; and the lawyers have nothing todo. [Laughter.]
Perfect the patent laws and there will be no use for patent
lawyers. I am talking outside of lawyers, and in the in-

terest of this association and the members of this associ-

ation. And I say that the paltry dole that you spend in

aiding this legal committee, whet er it be $250 or $5,000,
would be money well spent if it only succeeded in bringing
before congress a discussion of this thing, so as to lay bare
the impo^iiiions which have been laid upon inventors

and investors, and the frauds which have been perpetrated
upon men who have invested their money in patents,

[Applause.]

Mr. Leggett: I do not see that the remarks of our
worthy president alter the conditions of the facts at all.

The suggestion was made by the gentleman upon my left

that good laws will not stop litigation. Good laws are just

as easily inlringed as bad laws. The fact that a law is

good does not stop the breaking of it by this or that indi-

vidual. It can be broken just as much, whether it is a
good or a bad law. It all comes back to the old proposi-

tion—what have we to do with it ? Where are we mater-
ially injured in this matter? Not by the fact that the patent
office, seeing that we have a good invention, gives us a
patent for it; not by the fact that the Thomson-Houston
company comes along awhile after and induces the patent

office to give them a patent for an improvement on our
invention. The suggestion was made by our worthy presi-

dent because the patent office issued a patent it ought to

stand still and never issue another patent which would in-

fringe it. That, it strikes me, would be the very worse
policy in the wide world. It would be suicidal. Where
would it h.-ve left the sewing-mychine ? It would have left

the sewing-machine with the Elias Howe invention—

a

needle, with the eye at the point, and with mechanism
which could not drive it through a hundred stitches. What
followed right after that? Another man came after who
saw that the cause of the breaking of the thread was the
fact that as the needle passed through the cloth, taking the

thread with it, making a larger hole, and thus an abras on
was thrown upon the thread and it broke. What was the
next thing done? There came along a man who made a
little groove above the eye of the needle, so that as the

thread passed down through the cloth the thread lay in the

groove. What would have been the result if the first patent
had stood in the way of all improvements on the sewing
machine ?

The President: Let me say a word. There was
nothing in my remarks intended to prevent anybod) from
making improvements upon base patents.

Mr. Leugeit: I concede that ; but is not that just

exactly the situation which throws these competitors
into our market ? It is precisely that and nothing more.
That man came out with a sewing machine having the eye
in the point, but no groove. Another man makes a groove
above the point and nothing more. But that was not
enough to procure a perfect machine. It occurs to another
man to make a groove right below the eye. He gets a
patent for that. A needli having a groove above, and a"
groove below the eye, into which the thread is pressed, and
so prevents its breaking when being driven through the
cloth, is what made the machine a success, and makes the
perfect sewing machine of the present day. Who is en-
titled to the credit of that invention ? Not the first man
entirely. The fact that every machine which the subse-
quent inventor makes infringes every patent which has
gone ahead of him, makes no difference. It is for the law to

get at that. The law is not defective which gives to the sec-

ond and third man a patent. It is just so with our electric

light plants. The Brush company came into the field first

with patents which were practically the ground patents
;

and shortly afterwards came Weston, Thomson Houston,
Farmer, and others. Each one of them had something
which was regarded as an improvement by him a patenta-
ble improvement, over some things that had gone before.

And tfie patent office gave each of them patents. That
was all that the patent office could do. It is perfectly proper
that it should do this, and not to give a patent which
would cover all future inventions in the line. These
patents came out ; and they established electric light

plants. Now, the law is brought into play to invoke pro-
tection of these ground patents. Now it is asked, what
has the law done for us ? Why has there never been a de-
cisioil sustaining an electric light patent ? Simply be-
cause, as I will venture to say, there never has been but
one patent suit involving the electric light system which
has been brought to a conclusion, and that is the one which
I suppose is referred to. That was the clamp of the
Brush electric lamp, which was defeated at Hartford,
which will soon be heard on appeal in the supreme court.

Why was it defeated? Not because the patent law was
bad, but because the patent law was good It was, to be
sure, decided upon a point which had not been argued, and
if argued, a result might have been different. If antici-

pated by another party it should be defeated ; and that

question is the very one to be determined by the supreme
court. Our patent laws, as I have said before, are in
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good shape. There are certnin things which need modifi-

cation and change—certain things wliich change would
greatly improve doubtless; but it seems to be folly

tor us to divert the funds of tiiis association in a channel

whicli will lake care of itself. There is no danger of this

bill which my friend referred to—a bill giving to the user

the right to use a thing if he is an innocent purchaser,

being enacted ; it is contrary to the constitution. The
same matter has been before the senate of the United

States lime and time again. Unconstitutional measures
are seldom passed by the senate of the United States. They
stop before they reach that point. We have a right to ex-

pect that the law-makers of the nation will take care of

those things when they come properly before them. All

these little things such as this, frighten nobody, for they

amount to nothing. Such a bill will probably never get

through the committee even, because the committee gener-

ally has a good constitutional lawyer upon it. It is a bug-
a boo. I simply reiterate the statement which I made be-

fore, that we ought not as an association to do more than

express our opinion. When it comes to individual action

then let each one act for himself and contribute as much
as he sees iit.

Mr. Foote : Your remarks, Mr. President, about the

enactment of an ideal law, or a perfect law, calls to my
mind the fact that some years ago a person who has been
said to be pretl)' wise, wrote on a tablet of stone a perfect

law; "Thou shalt not steal." Now, if that law had
the power within itself to give the protection which you
seem to think will come from a perfect law. there would be
no need of lawyers in the country now, [Laughter.] I do
not expect that we can get from a committee any greater

wisdom than was supposed to belong" to those who made
that law ; and therefore we need not expect any more per-

fect law than that. While I am in sympathy with the objects

sought to be gained by this movement, I am also entirely in

sympathy with iSIr. Leggett in his objection to the method
taken to gain that end. I think, as an electric light asso-

ciation, that we are putting ourselves before the public

somewhat in the light of a family quarrel among electric

light people on this patent issue. If the patent laws need
mending, if there is any improvement to be had in that re-

spect, we must remember that we are only a small portion

of the public who are interested in patents and who will be
interested in any movement having that object in view. I

think that the question should be brought forward by the

owners of patents, and not by the electric light interest only.

There is somewhat of a tendency in the public mind even
now to oppose monopolies in electric lighting, as in teler

phones ; and if we take up the issue individuall}'' we are

liable to enhance that feeling rather than to allay it. There-
fore I think we ought simply to recommend that an associ-

ation be formed representing all the owners of patents; and
that this association, as an association, take no further ac-

tion in the case.

Mr. Duncan : The matter presents itself to my mind
in this way : The action of this body so far has been sim-
ply this : They have organized a committee to take
in hand the subject matter that has been under dis-

cussion this morning. They did not authorize that commit-
tee to spend a single cent of the funds of this association

;

but we did say to that committee, " We give you the moral
support, the moral backing, of this association. We believe

that it will be a good thing not only that this association
shall be at your back, but we authorize your legal committee
to go outside and to interest other parties in bearing the
brunt of the financial fight which will have to be made."
That is the action of this association up to the present time.

Your committee has made its report. This committee
stales that they have not spent a single cent of the general
funds of this association ; but they have asked for volun-
tary contributions from parties who are interested in this

matter, and that they have received meager responses to
that appeal ; that they have spent judiciously as well the
amount of money that has been put at their disposal : and
that they have in their treasury $250 to be used in further
efforts. The simple question now presents itself to this as-
sociation ; will they still further support their committee in

the efforts which they have made or will they lay the whole
question upon the table as has been suggested? What
would be the wisest course to take? If this association is

convinced as a b9dy that as individual members they have
an interest in this matter, then they have a right to sub-
scribe toward the purpose which that committee has in view;
that there is no obligation upon this association to finan-
cially back up this committee ; and that they simply use
the legal committee of this association as an organized
committee to obtain support outside, as well as their own
individual efforts in that direction. Then what is the wisest
method of procedure? Is it to stop right in the middle of
the effort which is being made and compel the committee
to say to the people whom they have attempted to interest in
this matter, " We have gone so far and our association has
no back bone ; they do not believe in this thing ; and they
have laid this matter upon the table ?" Or, will the asso-
ciation by a vote approve the course of its committee in the
past, telling it to go on as individual members, and we will

aid them or will the association simply lay the whole ques-
tion on the table ? That is the way the matter presents it-

self to my mind.
Mr. Leggett : I offer the following :

Resolved. First, that the matter of patent legislation be
discontinued so far as relates to any action of this associa-
tion as a whole ; and that it be confined to an expression of
opinion. Secondly, that the association funds be not di-
verted to that end.

The President : The resolution of Mr. Leggett is

before you. What disposition will you make of it. It is

in order to make a motion to adopt the resolution.
Mr, Foote : I second that resolution.
Mr. Moses : I move, as an amendment, that the

thanks of this association be tendered to the committee who
have so disinterestedly expended their time, energy and
influence in advancing, what they considered to be the in-

terests of this association.

Mr. Leggett I accept that amendment.

Mr. DkCamp : I ofTcr as a further amendment that the

committee be compcnsalcfl for any expense which they may
have incurred, and which will st(jp after this resolution is

adopted.
Mr. Lkggett : I accept that amendment.
The President : The amendments of Mr. DeCamp

and Or, Moses are accepted. Are there any further

amendments ?

Mr. Duncan ; I move, as an amendment, that the

whole question be brought to a direct issue; that the report

of the committee be approved ; that the legal committee be

continued with the proviso "but without expense to the

association."

The President: I understand that to be offered in

place of a substitute ?

Mr. Duncan : Yes ; as a substitute for the original

motion.

The motion of Mr. Duncan was agreed to.

Dr. Moses : We have the pleasure of having with us

to-day a gentleman of distinction in electrical matters,

—

Prof. E, L. Nichols, the successor of Prof. Anthony at

Cornell University. I hope that the privileges of the floor

will be extended to him ; and I would also suggest, since

amendments are in order, and are flying thick in the air at

the present moment, and move that we request him to allow
his name to be added to the committee on insulation ; in order

that we may obtain the advantages of having such a labora-

tory as that of Cornell University at our disposal. I would
also suggest that the name of E. G. Acheson,—a gentleman
whose name has been brought prominently before the elec-

tric world recently as the inventor of a very beautiful heat

transformer, transforming heat into electricity, be also

added to that committee.

Mr. Duncan : I would suggest that before that motion
is put, as it might be construed as conflicting with the

constitution, that the gentleman allow me to amend his

original motion by moving that the two gentlemen whom
he has named be made honorary members of this association

and then they can be appointed upon the committee.
Dr. Moses; I think that Mr. Acheson is already a

member.
Mr. Duncan: Then I make that motion as to Mr.

Nichols.

Dr. Moses : I second that motion.
The President : The motion is to elect Prof. Nichols

an honorary member of the association. The secretary

states that Mr. Acheson is already a member.
Prof. Nichols was elected an honorary member of the

aassociation and Prof. Nichols and Mr. Acheson were
added to the committee on insulation.

The President ; Before reading the next paper, I
would suggest that the recommendation of the committee
as to an amendment to the constitution increasing the diies

from $10 to $20 per annum be taken up, that was put sec-

ond on the list of business this morning, but owing to the
interesting discussion which has taken place, it was over-
looked. Mr. Duncan will report to the action of the com-
mittee in respect-to that committee.
Mr. Duncan : Your committee offer a substitute for

article 8 of the constitution. The present article reads as
follows :— " The membership fee of each member shall be
$10 , which shall accompany the application. The annual
dues shall be Sio. payable in advance and shall cover the
calendar year." Your committee are unanimous in recom-
mending the striking out from that article of all requirements
to an initiation fee; and making the article read as follows:
" The annual dues shall be $20, payable in advance and
shall cover the calendar year,"

The amendment was adopted unanimously.

Leather Belting—Its Origin and Progress.

BY CHAS. a. SCHIEREN.

In the early part of this century the fir^t attempts were
made by English machinists to transmit power by means of
bands or straps made of leather; this transference of power
from" one line shaft to another, needed a peculiar qual-
ity of material, one that combined pliability, solidity and
strength, and leather was the only known substance which
suited that purpose. Many experiments have been made
since then with other materials, such as rubber textiles,

wood, paper, and even iron and brass ; also belts woven
of horse hair, etc., but none have been able to supersede
leather, and even to th-.s day it is universally acknowledged

"That there is iiotliing like leather
Wlieii well put together."

Belts made of leather are given the preference wherever
they can be used, an i it is somewhat strange that the ma-
chinery world of to day knows so little about the origin,
progress and growth of an article that plays such an im-
portant part in the transmission of power, as leather
belting.

For the benefit of those who have not read up the history
of belting, I will give a brief account of the development
of its manufacture in this country, and it then will be seen
that this branch of trade has kept steady pace with this
progressive age. Previous to 1S20 and even up to 1S35,
much of our machinery, which then consisted principally of
looms, etc., was imported from England and had all the
necessary belting sent with it. These belts were made in
a very crude way, generally from heavy leather and were
cut across the hide, so that all the laps or joints were from
the belly part of the hide. These parts were lapped over
from six to eight inches and were not cemented, but were
sewed together along the edges with white alum lanned
leather, similar to lacing; then large heavy rivets were put
in the center, and the whole thing made as clumsy and as
heavy as possible.

In those days machinery was run'at a very slow rate of
speed, the beltr, had to bear a severe strain and therefore
generally proved unsatisfactory; so much so, tnat ma-
chinists became discouraged and used gear wheels and up-
right shafts instead of belting. Upright shafting was
largely used in flour and other mills where heavv work is

required, as late as 1S60.

Belt making up to 1840 was hardly known. . Leather
dealers and curriers, it is true, kept some extra dressed

leather on hand for belting purposes, which mill owners
and saddlers bought and made up into belting. All this

^tock was neither selected nor stretched, and the quality of

btiliing it made can easily be imagined. In 1842 Wm.
Kumble began the manufacture of leather belting at 33
Ferry street. New York. He also had a tannery in Frank-

fort street, where the bridge stores are now located. The
foreman of this tannery, Fred. Wood, an ingenious and
enterprising mechanic, invented some of the machinery
necessary to stretch and join a belt in order to make it run

smoothly, evenly and straight. Mr. Kumble gained quite

a reputation at this, his new enterprise, and it was not long

before he had several competitors. Thus belt making be-

came a distinctive and separate business, and before long,

through Yankee push and ingenuity, we manufactured a

belt in this country which was far superior in quality and
workmanship to any made in Europe. Since this we have

not lo>t our advantage, but on the contrary have made such

great strides in this line of business, that to-day it is uni-

versally acknowledged that the United States turns out the

best belting in the world, and American belting is as much
sought after in England and France as the " Peep o'Day"
Yankee clocks are in England.

European belt makers are striving to imitate our methods
of making belts, and for this purpose purchase our im-

proved machinery, with which they hope to make a cheaper

belt of equal quality, and thus drive out American compe-
tiiion.

However, I must return to my subject. My first illus-

tration shows the method first employed for making a joint.

This was of course found to be deficient, and soon an im-

provement was made, whicii consisted in chamfering the

end of the under-lap, which came in contact with the pudey,

so that the belt was much smoother and better.

Waxed thread was used to sew the beli and light rivets

were used in the construction, which made it run easier, but

as the leather was not siretched the belts would stretch all out

of shape, and the pulleys had to be flanged in order to keep

them on. Not until Mr. Wood conceived the idea of stretch-

ing leather before being cut into belting, was this trouble en-

tirely obviated and a flange on the pulleys no longer needed.

The inventions of Mr. Wood, however, are now superseded

by more valuable improvements which supply the present

demand for perfect running belts, and the behs of to-day

are as much superior to the belts of Mr. Wood's time as is

the steam engine of to-day to the steam engine of 1S40.

When Mr. Goodyear invented belts made of vulcanized

rubber, everybody thought they would in time supplant

leather. Rubber belting offered great advantages, being

cheaper and made without joints, perfectly even and
smooth, and apparently ran much easier. However, many
disadvantages were detected by actual use, and very soon

rubber belts took their particular place in the use of belt-

ing, and are now manufactured in very large quantities;

but for all swift-running machinery leather is absolutely

necessary and most reliable, and generally preferred.

During the war the demand for belting increased enor-

mously, and it taxed the facilities of the belt makers to

supply the demand. This made them somewhat careless,

and the quality of belting greatly deteriorated. The aim
of the belt makers seemed to be, how much of the hide

could be put into belting irrespective of quality. At this

time Mr. Underwood invented a method of making belts of

pieces of leather six to seven feet long. He put short laps

at both ends and covered the thin and flabby neck leather

with splits which made them even with the butt ends.

These belts proved to be a total failure and were soon

abandoned. Mr. Underwood, however, made many other

valuable inventions; his well-known copper shank rivets,

and burs, placed on the ends of laps to prevent them from

raising, are still used by some, and his patent angular belts

created quite a sensation when first introduced. The latter

was a novel and ingenious invention. Great power could

be transmitted with narrow angular belts, but they have

ouilived their usefulness and are now supplanted by other

later inventions.

In the midst of this great demand for cheap belting,

Joseph B. Hoyt revolutionized the trade by going to the

other extreme. He gave orders that all of his belts should

be made with short laps only, that the butt end should be

joined to the shoulder lap, to accomplish which the whole

shoulder had to be cut away. He ordered also that only

thirty-six inches of the center of the hide should be used

and that every width of belt should be stretched by itself.

This was a most radical change and startled the trade,

while it gave Mr. Hoyt a world-wide reputation for belt

making, which he held until his retirement from business

with a large fortune, a few years ago. J. B. Hoyt deserves

credit for having established a standard for belting which

is reliable, and can not be surpassed, unless, indeeed, the

nature of the steer hide changes. The trade everywhere

has been compelled to adopt this method of making belts,

because customers have been educated up to it, and many
of them will buy nothing else.

About 1865, our manuf cturing industries developed to

an enormous extent, and immense factories were erected

which required engines of great power, that could transmit

from 500 to 1,000 horse power. This created a demand
for very wide main driving belts, and great difficulty was ex-

perienced by belt manufacturers in making wide main

driving belts over 36" which would be of uniform solidity

and equal tension. Whole hides contain on an average

thirty-six inches in width, of solid leather, and never exceed

forty-five inches, while orders came in from all sides for main

driving belts from fifty to seventy-five inches in width.

Ever since this time experiments have been made on wide

belting, and to day we have reached such a state of perfec-

tion that leather belts of any desirable width can be con-

structed.

A main driving belt is now generally made on the follow-

ing plan. Take for instance a double belt six feet wide ;

The lower or running part of the belt consists of two pieces

of lea' her of equal widths, cut from the center of the hide

and joined parallel ; then a thirty-six inch piece is placed

in the center of the lower two belts, and two end pieces

filled out to the required width, and all joined with parallel
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joints. This makes a btlt of uniformly solid leather, and

equal tension, and one which is bound to run perfectly

smooth and straight. Powerful stretchers have also been

invented, which can take in any width of leather. Alexan-

der Bros, patented a method by which they can use side

leather and accomplish the same result However, they do

not raaiv-e a parallel joint, but simply butt the pieces, and
then cement and rivet them.

Eastern belt makers were the first to produce a lig;ht

double belt, with neither rivets nor other fastenings,

claiming that rivets and burs were not necessary if a belt

was properly cemented. They were used for machines
running at a high rate of speed.

About 1864, B. N. Clark of Boston. Mass., made that

line of belting a specialty. He produced a belt which
would probably find great favor to-day for running dyna-

mos. His metliod was to split the pieces of leather to a

perfectly even ihickuess. and then cement them together.

This made a^double belt, rather thin, but well calculated

for high speed. Mr. Clark retired from business about ten

years ago.

Many experiments have been made to combine textile

materials and leather in the manufacture of belting. In

1872, Clark & Slemmer, of Philadelphia, patented a belt

of this kind. Their method was to stretch a heavy piece of

cotton duck of the width required, and place it between
two thin pieces of leather of the same width. This made a

strong belt which at first was received favorably by the

trade, but which in the end, did not wear well because
there was two different kinds of material used ; the cott»n

would stretch more than the leather, or vice versa, and the

belt would very soon work itself loose, and the cement and
rivets break. Very few of these belts are now in use at

present. Another method is used which was patented by
T. Thompson, of Cincinnati, and which is now manufac-
tured by an Eastern concern. In this process, as in the
other, a heavy cotton duck is stretched, a thin layer of

leather splits cemented over its surface, and then the two
sewed together. These belts are used to some extent on
dynamos. .Their main weakness, as already stated, is the
unequal stretching qualities of the two materials used, but
this objection is not so marked where thin pieces of split

leather are used, as above described. The atmosphere,
however, exerts a great influence over these belts, and they
contract or expand with heat or cold, and can not therefore
be recommended except for easily adjustable machinery.
Numerous other patents have been devised but are of
minor importance.

Edge-cut leather belts are hardly known here, but are
largely used in England for running machines where slow,
heavy and positive motion are rcquir d, and they do excel-
lent work. These belts are made in the following manner:
The leather is dressed and stretched the same as for ordi-

nary belting ; it is then cut into strips one inch wide and
holes punched at distances of one inch from each other, to

admit of steel bolts being inserted. These strips are then
placed side by side, until the desired width is obtained,
when they are bolted and riveted together. This makes a
beltwhich is rather clumsy, heavy and stiff, but one that
can stand more strain and hard work than any other belt
made, and is very powerful.

This audience, however, is probably interested more in

the progress and improvement made on leather belting for

special use on dynamos and electric light machinery, than
in the progress made in any other branch of the trade. I

shall therefore describe different styles of leather belts
which have met with great success in this field.

When the electric light first came into use electricians
found it extremely difficult to get a belt suitable to
use on dynamos. Alt of the belts which they tried seemed to
lack something, and oftentimes the heaviest and most care-
fully made leather belts failed to do the required work.
This problem received special attention bv some of our
most enterprising belt makers, and various methods for
making these belts were introduced with more or less suc-
cess. About five years ago the writer experimented on
producing a belt which would be particularly fitted for
transmitting power when run at a high rate of speed. I

consider the stretching process of leather for dynamo belts
the most important, because the steer hide by nature forms
a peculiar shape, having fine and solid fibers on the back
and then rounding ofT towards the belly with loose coarse
fibers

; to get therefore a perfectly flat piece of leather of
even tension from the center of the hide it needs the
utmost care.

The wide pieces of the center are generally put into the
stretching strain, leaving the short piece free, and thereby
stretching the whole piece on an equal strain ; or, to ex
plain it more fully, if you wish to stretch ^ 24" center piece
of leather, you place your clamps eight inches on each side
and leave the center eight inches clear ; this will draw up
enough under the strain of the side pieces to be perfectly
even, or rather, the side pieces which contain more stretch,
will draw its tension even with the center.

I also prepared a dressing or. extra coating for the leather
which made it very pliable and also very smooth by filling
Its pores. Another important improvement for dynamo
belts, was making them light double, and perfectly even in
weight, so that every square inch of the whole belt was of
even weight and tension throughout. This caused the
belt to run without vibrating Hke ordinary belts, to run
more steadily and give a uniformity of power so necessary
for producing electric light. Nor did the belt contain cop-
per rivets and bms or other obstructi ns, but simply small

I

wire endless screws , and its tensile strength was greatly

I

mcreased by fasten ng the edges of the belt with these
wire screws which held the leather firmly together, and yet

I
offered no obstruction to the smooth surface of ihe belt.

However, no belt has ever created such a sensation in
the trade as jink leather belling. This is a comparatively
new article in this country, having been introduced two
years ago. Since that time so many improvements have
been made in this line of belling, that it can now be used

"h* ^"u
^'"^ °^ machinery. During the past two years

Ihese belts have done excellent work. They are made in
the following manner : Small pieces of solid selected

leather are dressed with tallow and neat's foot oil, which
acts as a lubricator to the joints of the pins. The leather

is then put through rollers and made very solid ;
it is then

cut into small links ; this process makes a link of remark-
able tenacity and strength, and one which will bear more
strain than a piece of hard rolled sole leather. The links

are ihen carefully assorted as to thickness, and the belt

built up to the required width. It is of great importance
that each belt be made up of accurately assorted links, in

order that an even width and perfect running belt may be

secured.

A joint is of great improvement in this line of belting.

Two bolts are used to each width of belt, and the two
widths ingeniously joined together and forms an un-
broken surface. This makes a belt which will conform it-

self to any pulley, whether flat, round or cone.

The belts should be run as loosely as possible, and
should not betaken up unless they actually slip. An inex-

perienced person, upon seeing one of the link belts run-

ning on a dynamo would naturally think that the belt was
loose and needed tightening, but these belts have such a

remarkable j»rip power, that though when running the

upper part of the belt is so loose that it almost describes a

semi circle, the under side is as tight as possible. Leather
link belts will in time find great favor with belt makers, as

they are more pliable than any flat double belt can possibly

be made, and for belts running at right angles, I claim

that they are the only reliable belts for such a pusition,

that will give satisfaction

The President: The paper is now before you for

discussion, are there any remarks ?

Mr. Pope: I would like to ask the gentleman with

reference to the wearing of the edges.

Mr. Schieren: The first belt which I made up about
six years ago is still running. Before I came to

this convention I took it down and told my man
to take it apart, to take about six inches of it in order

to see the elongation. We have kept perfect time as

to that belt. The belt is 33 feet 7 inches long, and it had
stretched g inches in the first three months. After that

there was no further stretching. We took the belt down,
examined it closely, and found no elongation whatever.

This belt is 3^^ inches wide, one inch thick, and transmits

fifteen horse power under the following circumstances : It

has two 3S-inch pulleys, and the pulleys run at the rate of

125 revolutions.

Mr. Pope: I would like to ask what has been the expe-

rience in Europe during the length of time that these belts

have been running there,

Mr. Schieren : My attention was drawn, to these

belts when I went to Europe twelve years ago. I looked

into them at that time and thought very little about them.

About six years ago I went to Europe again and looked at

them, and thought better of them. I thought there was
something in that belt that filled a gap in this country, and
I determined there and then that f would try them here.

However, other matters came up and I did not try them
until three years after that. In reference to the ex-

perience in Europe I will state that, two years ago I was
there and met several electricians, and got from them some
very valuable information with regard to the use of link

belting in running dynamos. Their dynamos there are

run much slower than yours here. A great many of them
favor these linked belts. They only use one pin there;

and engineers told me that it takes four months before

the pin adjusts itself to the rounding of the pulley. Al-

though there are several patents there now, they make belts

similar to those made in this country. On the whole,

they speak of them very favorably.

Mr. Pope: One other thing suggests itself, and that is

as to the rapidity of the alternating system— running at

1,600 revolutions; whether in that place the link belt would
be preferable or as good as others.

Mr. Schieken; Two months ago I received an order

from a firm and a gentleman called on me and said :

"Your link belting has attracted my attention, and I

would like to receive some information about it." I ex-

plained to him all about the belt, took him into the factory,

and explained the whole process. He said. " My com-

pany would like a belt which would run a mile and a half

per minute; can you make it?" I said that I would try to

do it. I did; and I was successful. The belt worked suc-

cessfu'ly. I made it out of very light material. The belt

is to-day running at the rale of a mile and a half per min-

ute. I suppose that that is the kind of belt that Mr. Pope
has reference to.

Mr. RiDLON: I have used one of these belts, three and
a half feet wide at a speed of 2,000 feet per minute. The
only fault I can find with it is the stretching. We took it

out two months ago and there has been no trouble since.

Mr. Rice: I would like to ask Mr. Schieren in reference

to the amount of power consumed by this belt as compared
with ordinary belting. Does the belt itself use more or

less po\<'er—I mean, for the bending of the belt over the

pulley ?

Mk. Schieren: I am sorry to state that I am not a civil

engineer or a mechanic; I am a belt maker. If you come
to me and say you would like thus and so done, I am
ready to go into it and to give it my attention ; but if you

ask me certain questions,—as, can that belt do thus and so

at a certain speed I cannot answer. My experience in link

belting has been that it will transmit under certain circum-

stances more power than the ordinary belt. It will do it

every time. In some instances we have put on an eight-

inch belt and have taken off a twelve-inch belt. In some

instances we have put on a twelve-inch link belt and have

taken off a ten-inch beli ; and it would not drive with a ten-

inch belt, owing to the difference in circumstances. So to-

day 1 may say that we are ignorant in regard to the

amount of power comparatively that they will drive. We
are constantly making experiments and improvements, and

are gathering valuable information in that way ; but I am
sorry to say that I cannot answer your question intelli-

gently.

Mr. Law; I would like to ask Mr. Schieren if he has

had any experience, or enough experience to determineithe

amount of damage that oil does to this belt, as compared
with ordinary double belting. In snme classes of our dy-

namos a large amount of oil is soaked into the belt, and I

would like to know if that has any effect upon ibis linked

belt.

Mr. Schieren; So far, no claim has been made in that

direction. Of couise you will understand that if the leather

lies on the edge it exposes the fiber of the leather more than

if it lies on the smooth surface of the leather. Leather

is a great absorber. I use blotters of leather in my
office ; because leather absorbs a fluid at once. No
doubt you have noticed this in running your dynamos.
It absorbs oil very fast. To my mind, to answer
your question, I think that the link belt would absorb
oil more than the other belts, although I have had no ex-

perience. It is necessary that the link belt be exposed on
the edge, and therefore it would absorb quicker than the

other way. But that could be obviated by using a dress-

ing which would close the pores of the exposed part of the

belt.

Mr. DeCamI': Is not one of the great advantages at-

tending the use of the link belt the fact that it can be
run slack ? That being the case, is its use confined to hori-

zontal belts? In that case it would be necessary to have
the slack side on top, it is not possible.

Mk. Schieren: That is true. The link belt will only
run successfully if the slack side is on top. If the slack side

is below the best will very soon flop on your floor, and your
power is gone. They do not run successfully in that way.
Mr. Lav/: What sort of success have you had with al-

most perfectly perpendicular bells ?

Mr. Schieren: We have had very good success. The
only trouble with perpendicular belts is this: At first these

link belts stretch considerably. I have learned a great deal

since I undertook to make belting. I have alluded to these

edge-cut belts, which are enormously strong. The English-

men recommend and use them for their slow, heavy power,
I have seen in England, six-inch belting transmit power that

I know my 24 inch belting would hardly dare tackle. It

was edge cut belting, an inch and a half thick, and bolted

together. If you take a piece of leather that is three feet

wide and one inch thick and stretch it in a stretching

machine, you will stretch probably 10 per cent, of that

belt unde certain circumstances. If you cut up that piece

of leather into small pieces of two inches and bolt them to-

gether you cannot stretch it a foot. Why is this? It is

because the little pieces seem to have more elasticity than
the longer pieces have, or more than when they were com-
bined together. There lies the great trouble in these link-

ed belts. I have studied the question very deeply; and to

overcome that I have made a certain method of preparing

the fulling—these small pieces—with a dressing that tends to

toughen them, and tends to harden them at the same time,

so that they will not stretch as much as the whole piece

of leather would. The belts that we make to-day

are full of that material— all that they will possibly take

—

and the leather is even tougher that steel; it will cut steel.

F. C. Smith: I can say, in answer to Mr. Rice's inquiry

as to the bending strain of belts, that, without having made
any particular e.xamination of it, any one who has looked

at an ordinary belt running at a high rate of speed will no-

tice that the spetfd of the belt is not sufficient to overcome
its stiffness and make it lie right on the pulley; but a linked

belt will in all cases lie right on the pulley, and form a true

tangent to the edge of the pulley wherever it strikes it.

The flexibility of the belt is so much greater than that of

an ordinary belt that the bending strain is less. With
regard to vertical belts I will say that we had a belt of that

kind, running 7,500 feet per minute, and we found that a

link belt, while running at that tremendous velocity, would
carry more power and stick closer to the driving pulley.

They seem to have a peculiar way of sticking to the pulley

very closely. I have had very little experience with belt

ing; but we used one of the eight-inch belts, and then we
tried a link belt, and it did the work first-rate; but we had
to abandon it for a very curious reason, and that was that

when running the link belt at such a high rate of speed it

caused the belt, in coming down on the pulley, to make
such a terrific roar that it made the engineer sick; it gave
him a nervous headache. It was due perhaps to the fact

that our station was only six feet from the floor to the roof,

and with the 300 horse power dynamo in a room only

20x30, it made a terrible noise. But, so far as the belt

itself was concerried, its work was satisfactory. With the

other belt we got rid of that trouble entirely. There are a

great many things that come in in the practical work which
we cannot see when a thing is designed, and it is not

alwavs what seems to be the best thing to put in that you
can keep there.

The association here took a recess until 3 o'clock P. M.

Afternoon Session.

President Morrison called the meeting to order at 3 P. M.

and announced that the first paper of the afternoon would
be that of Dr. Liebig on motors.

Vice-President Weeks took the chair.

Mr. Ridlon : I want to offer the following resolution :

/Resolved that article IV of the constitution be hereby
amended to read as follows : 1 he president and"A'ice-presi-

dent shall be elected by ballot to serve during the following

meeting. The treasurer and the secretary who may be one
and the same person, shall be nominated by the president,

subject to the approval of the executive committee. The
executive committee shall be chosen by ballot at each
meeting, either annual, semi-annual or special, to hold

oflice from the close of the meeting at which they are

elected until the end of the meeting at which their suc-

cessors are chosen,

Mr. Morrison: I move that that be laid over until

to-morrow morning and taken up as the special order of the

day to-morrow morning.
I he motion was carried.

Dr. Liebig then presented an able paper on electric mo-
tors and dealt largely with mathematical formula entering

into their theoretical construction.

Mr. Harding of New York: In Lregard to certain
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National Electric Light Association.

The convention of the National Electric Light

Association at Pittsburgh this week was marked,

as predicted, by a large attendance and as will

be seen by the full report which occupies our

columns this week, much valuable information

was elicited from the papers and discussions. In

the space at command extended comment is out

of the question.

The list of officers shows not a new name to

the electrical fraternity, but a new name attached

to the title of president. The able presiding

officer of preceding conventions refused re-nom-

ination to that place, and now the name of S. A,

Duncan takes the place of that of J. Frank Mor-

rison. The latter is worthy of the encomiums so

liberally bestowed upon him and if his retire-

ment from the presidency included his retire-

ment from the councils of the executive officers

there might indeed be great cause for regret.

However, his name appears in the list of the exec-

utive committee, and the association will not

lose the benefit of his experience and ability. Mr.

Duncan's name as stated in the opening sen-

tence of the paragraph, is not new to the mem-

bers of the association. He has been prominently

identified with the association for some time and

has won the honor conferred upon him. We can

prophesy that the association will lose nothing by

selecting Mr. Duncan for a presiding officer.

New York succeeded in securing the next con-

vention. Cincinnati made a strong plea, but the

eastern delegation was too strong.

Continuedfrom page gj.

practical points, we all want to know how much money we
can make by selling electric power. Now possibly a few

figures which are the reports from about So stations which

are now selling the electric current for power may be of in-

terest. It is impossible to fix a price for any motor of

any given size. That is to say you cannot take a five

horse power motor and charge S500 a year. That you

will see a little later is not possible. All of you in trying to

sell electric power have met that difficulty. The first thing

to do is to divide all the classes of industries you intend to

supply, say into two or three classes : First, constant use.

If you are running a ventilating plant and charge about

$120 for one horsepower, that is constant use. You take

next such things' as printing offices and machine shops—all

workof that kind, which we call partially intermittent. In that

case the price has been established—and it would be well, I

think, to have a price throughout the country in order to

settle difficulties as to what the price of power should be,

because the company seems to think that the one who is

selling the motor wishes to have a very low price, and the

one who is selling the motor thinks the company wants

more than it is worth. First, be sure to sell the machine

to the customer. Where motors have been rented the re-

sult has not been satisfactory. It has been tried by gas

companies. Steam companies have tried renting steam

engines, but the engines arc never cared for and are in

wretched condition, and the same will be true of electric

motor, and the repairs of the machines, after they have

been run for a long time—not oiled and neglected, will

more thau cat up tiic profits. Take a half horse power

motors; the average price seems lobe S75 :i year. Of course

that is ten hours' service. That would be ct]uivalent to

about two cents a d.ty, which for sewing maciiines is not

high. One horse, $120; two horse $200; three horse

$270 ; five horse $425 ; seven and a half horse power $600;

ten horse power $750 and fifteen horse power and up about

^70 per horse power per year. If you sell 15 horse power

at $70 a year, the intermittent use will show a large profit.

These data we have obtained in this way: On every ma-
chine running on the constant potential circuit of the

Edison company in New York—also in other places— they

put a motor and they examine the motor at the end of each

month, and the data have been of great value, because we
know exactly how much the customer is using. Take the

third class, which is the elevator work; you will find that to

be a very profitable source of income. In elevator work
for a five horse power motor you charge $300 a year; for a

seven and a half horse power motor $360. You can charge

say about $400 for a ten horse power. Suppose a man
puts in a motor of five horse hower for a small freight ele-

vator—if, however, he has a very large platform he can use

a ten horse power once to take up a load—you will find he

is not using so much current. Now from actual tests they

have found in New York that on a freight elevator charging

at lamp rates which is i 1-5 cents for six candle power per

hour, that is equivalent to $312 per horse power per year.

The actual amount used very seldom exceeds $150 a year,

which shows a very handsome profit indeed. If you cal-

culate that you are selling your power at the same rates as

you are selling the lights, then if you can make 10 per cent

by selling your current for four hours per day, if you can

sell current for ten hours a day you are making two and a

half times as much, or 25 per cent possibly. These figures

may help some of you in establishing the rates which you
shall charge for power. [Applause.]

Independent Engines in Incandescent Stations.

Commercial succi^ss in incandescent lighting dependsprimar-

ily on the continuous^ cjieap, tiniform, ojid flexible

generation ofpower.
BY W. lee church.

The service of electric lighting differs from other forms

of manufacture in requiring more horse power per square

foot of floor space ; in requiring higher speeds ; in demand-
ing the power in larger units ; in compelling a closer and
more uniform regulation ; and in requiring more rapid and
constant extensions. It will be observed that these pecu-

liarities require individual and special treatment in the gener-

ation and distribution of power, and engineering practice

as determined in other means of manufacture may be sadly

at fault when applied to electric machines.

It has become an axiom among experienced station man-
agers that the money is made or lost between the shovel

and the belt. In other words, other things being equal the

dividend-earning capacity of a station is determined by its

steam plant, to which the electric apparatus is in the nature

of an accessory. Incandescent lighting has not until

recently made a brilliant record as an investment, and
much of the disappointment is directly traceable to the

culpable ignorance of the principles of steam engineering

which has been displayed. A man who will not venture to

cut himself a two dollar vest will not hesitate to exercise his

amateur talent on a steam plant, upon the economical and
reliable performance of which depends an investment of one
hundred thousand dollars and the public service of a city.

A long and critical experience in this branch of industry

has grounded us in the conviction that no incandescent

station can hope to be financially successful under the ordi-

nary conditions of competition, unless based on independ-

ent dynamos belted directly from independent engines.

Throughout this paper, therefore, we desire to keep con-

stantly in view the opposite systems, namely, a station con-

taining a given number of dynamos of two or three different

capacities each belted directed from high speed engines of

corresponding rating, and, on the other hand, the same
station with the dynamos driven from one or two slow

speed engines transmitting their power through a line of

shafting and pulleys.

Having these pictures well in mind, we inquire

:

What are the essential requirements of a first-class steam
plant in an incandescent electric light station? Taking
them up in the order of their importance, we unhesitatingly

say first, and always foremost : Absolute reliability for

continuous runnirg. The electric light company contracts

to supply the demands of a diverse and exacting public,

and that public expects to find its light on tap at every
moment of every day of the year. Failure of service in

ever so small a degree is palliated by no excuse. Complete
reliability is the condition of popularity, confidence, and
patronage, without which all the other economies and ex-

cellencies go fcr nothing.

Again, electric lighting perhaps more than any other in-

dustry has its earnings directly affected by the shutting

down of its power, since it sustains a direct financial loss

for lights out, aside from loss of custom and reputa-

tion, which are not easily regained. Subdivided power re-

duces this risk to a minimum, and properly directed and
applied obviates it altogether. In a station using,

2,000 horse power, say, in the shape of two large engines,

loss in income in one night by the shutting down of one of

these engines is equal to one half the cost of an independent
engine on the subdivided plan. In other words, as tersely

expressed by a manager of experience, a company might
better for peace of mind, reputation and cash balance on
the books, throw a 60 horse power engine into the scrap
pile than to shut down the station one hour. The service

of electric lighting is similar to the editing of a daily paper
in that 'lost time can never be regained. Most industries

can make up lost time by working overtime and by push-
ing their business in various ways, but in electric lighting
" the mill will never grind with the water that has passed."

Passing from argument to instance, we cite the recent

experience of one of the largest stations in the country,

operating in the nejghborliood of 20,000 lights. This sta-

tion as originally planned was driven from a pair of Cor-

liss engines, each having a cylinder 28 in. in diameter by

48 in. stroke, and belting to a countershaft 4J^ in. in

diameter by about 50 in. in length. From this counter-

shaft arc driven five dynamos, having an aggregate ca-

pacity of six thousand 16 candle power lami)S. Clutch

pulleys 8 in. in diameter arc employed, which are the mean^
of disconnecting the dynamos, when not in service, with

similar clutch pulleys for the exciters. The remaining dy-

namos in the station are each of 2 500 lights capacity, and
each is driven by a 200 horse power independent engine,

belted direct. Recently in the middle of the heavy

run of the evening, an accident occurred necessitat-

ing the immediate shutting down of the six thousand
lights, besides doing considerab'e damage, and involv-

ing danger to the employes. The extinguishing of such

a large number of lights at the important hour of the

run was a blow at electric lighting of the severest nature,

and working serious inconvenience to public gatherings.

It happened that one of the independent engines with its

dynamo was immediately available, and was started within

two or three minutes, so as to take up a portion of the load

of the large engine. In this same station, at a subsequent
time, a key became loose on the valve gear of the engine,

necessitating another stop for several minutes. On still a

third occasion the crank pin became uncomfortabiy hot,

and was carried through the run only at great risk and
labor.

This illustration is used as one among many of the

almost evident facts that no electric light station can afford

to hang its whole business upon any one source of motive

power, particularly when the motive power is distributed

through the complex mechanism of countershaftings,

etc., involving risk of hot bearings, broken pulleys,

defective frictions, and what not, any one of the

which may shut down the whole statinn. Had these same-

dynamos been each belted direct from an independent

engine the accidents mentioned could not have occurred in

the nature of the case. We do not assume to say that

accidents of some nature are not liable to occur in any
piece tf mechanism, but the division of pnwer and gene-
rating capacity into comparatively small units, each inde-

pendent of a'l the others, affords a practical means of dis-

tributing the danger, so that it is essentially nil in its

effects, that is to say, had a stoppage of any one indepen-

dent engine in a similar instance occurred from any cause,

the other engines with their dynamos would easily have
distributed the load for a short time without any disturb-

ance or danger whatever, and the service would have been
uninterrupted while the repairs were being made or the

difficulties remedied.

It has been ineidi ntally remarked by a gentleman familiar

with the practical operation of a station, that independent
engines afford a safeguard against danger from short cir-

cuits, inasmuch as the currents due to the short circuit will

overload an independent engine and slow it down, thus giv-

ing warning of the danger. If the dynamo is driven from a

single large engine the motive power will not respond to the

short circuit until the short circuit becomes equal to the

full capacity of all the connected dynamos plus the range
of power in the engine. Practically, therefore, an engine

of this type will not feel the short circuit, but will pull it

through until something burns away.
That merit of the steam plant which is most obvious and

which appeals most strongly to the electric light company
is economy of fuel. The advocates of large slow speed
engines rely upon ihe supposed superior fuel economy of

this type as the sole offset to its obvioijs disadvantages.

All managers unhesitatingly admit the superiority of trans-

mitting the power directly and without loss from the en-

gines to the dynamos, and more or less readily concede
that in its performance the high speed engine will

equal the running qualities and durability of the slowi-peed

engine. If with this, say they, we could get the steam

efficiency of the Corliss engine, no man would hesitate to

decide in favor of the convenient, compact and independeiit

small engine. We take the question at once by the beard

and desire to state that of two incandescent stations oper-

ating under ordinary circumstances, and otherwise equal,

except only in their power and transmission, that one

which has independent direct belted engines will show on

its monthly report sheet, not a small amount, but from

one quarter to one-third less coal per lamp hour than the

station driven from a single thr ugh countershafting, both

types of engines being non-condensing. We go yet further

and state that indepenn'ent non-condensing engines under

certain conditions will about equal in monthly coal

account an equivalent slow speed engine. This is a fact

so incontrovertible when actually and candidly investigated

that we do not propose to demonstrate, but merely to

illustrate it.

We now submit to the immediate inquiry: " Will not a

high speed engine use more coal per horse power hour

than a Corliss engine?'" " Yes." " How much more? "

Load for load not over 10,'^ to I2j4^c. Score 10,'c against

the high speed engine, and again ask :
" Will not several

small engines use more steam than one equivalent large

engine of the same type ? " " Yes." " How much more ?"

Load for load possibly another 10,^. Score 2o;J against

the high speed engines, and again ask how an admitted

loss of one pound of coal in every five can be reconciled

with the statement of a monthly saving of 25 to 30^5 in

favor of the independent engines. Answer : Simply be-

cause we have to deal with conditions as they exist in fact,

and not as we assume them to exist.

The reason why independent engines can overcome their

moderate lack of initial economy, and pass a large percent-

age of actual economy to their credit, are mainly two :

First, the use of a countershaft implies power to run it.

Indicator diagrams show that the dead load of such a plant

varies from 12 to 20J^ of the gross horse power under full

load when in ordinarily good condition, and not infrc

quently rises to 30^ and over, with badly lined shaftings
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and badly drawing belts. Moreover, it must be borne
in mind that the dead load is nearly a constant quantity,

and if it amounts to 20;^ of the full load, it will under a
partial load equal and even exceed the net power trans-

mitted to the dynamo. It may easily happen, and doubt-
less does happen, every night in every station thus far, that

from midnight to morning two or three horse power is

' expended in the cylinder for each effective horse power
recovered at the dynamo pulley. Thus at one stroke and
by a single item are the conceded advantages of the larger
engine reckoned in the coal per horse power practically

swept away, and large and small engines left standing on
an equal footing, prepared to submit to the still more
searching question :

*' What is the cost from hour to hour
of the power actually expended in meeting the fluctuations

of the load ?"

To consider for a moment some abstract facts in steam
engineering, we must note that the steam engine develops
its maximum economy (i. e. minimum consumption) only
over a limited range of its power. Under normal condi-
tions.of pressure, say 80 to 100 pounds in the boiler, this

minimum consumption is found onlybetween the points of
1-5 and X cut-off, at which latter point all engines are now
rated. At its rated power, therefore the single large engine
of the Corliss type will consume as little as 26 to 28 pounds of
water (steam) actually fed to the boilers per indicated horse
power per hour. If overloaded, however, the rate of water
consumption rises as shown on the right hand portion of
the diagram [referring to diagram], in which the horizontal
distances represent the actual points of water consumption;
the curve, therefore, being a curve of efficiency at varying
loads. It will now be particularly noted that, whereas the
load rises for an overload, it also rises for an underload,
and very much more rapidly. This is well understood to
be partly from excessive condensation, due to over-expan-
sion, and partly from the greater percentage of leakage un-
der short cut-off. It will be seen that the engine can be at its

best only over a limited range, say from 325 to 450 horse
power. An overload is, of course, mechanically injurious,
which limits the possibilities in that direction. As the load
falls off below 1-5 cut-off, the steam rate increases in an
enormous ratio, so that at 200 horse power the engine is

using 50,*^ more than its normal rate: i. e., at 200 horse
power it is actually using the gross amount of steam which
would give 300 horse power if used in a 300 horse power
engine. At 100 horse power the waste is fully 100^, and
the steam used should develop, not 100 horse power, but
200 horse power if used in a 200 horse power engine.
Itnow remains to determine if the conditions actually

obtaining in electric lighting stations are such as will enable
a single large engine to develop its normal economy, and
if not, then are they such as will enable the smaller inde-
pendent engine, with a less initial economy, to reach a bet-
ter gross result under the inevitable conditions as they are
found to exist? The typical daily chart of amperes deliv-
ered from an incandescent station, of say 4,500 lights, is

shown in figure 2 [referred to diagram], of course with
variations in different stations, but always of the same gen-
eral character. The chart is assumed to cover a winter
night's run. commencing at 4 p. m., and shutting down at
S a. m. The heavy irregular line A B represents the fluc-
tuations of the actual load, such as would be determined by
indicating a series of independent engines, and the area
inclosed between it and "the base line. M N may be denom-
inated the net power required. The irregular line CD in-
closes the gross load when driven by a single large engine,
being equivalent to the net load plus the friction of the
shafting and pulleys required in transmission. The irreg-
ular band lying between A B and C D, therefore, represents
the dead load, which would be a dead loss, due to the fric-
tion of shafting. But, as shown above, this is not the full

measure of the loss. We have already seen in figure i,

that an excessive underload requires a relative amount of
steam which would be adequate to produce a much greater
power if applied in an engine worked at its point of maxi-
mum efficiency. Combining the two diagrams, therefore,
we would find a third dotted line EJF, which would clearly
represent the actual steam consumption required to secure
the net work A B. The irregular band, therefore, between
A B and E F represents the total loss expressed in coal. In
other words, the entire area EF M N represents the lamps
which should be got for the steam expanded, whereas,
A B M N represents the lamps actually got for the steam ex-
pended. The loss involved is practically 50;^ of the total fuel
ill the whole night's run, which corresponds to observed
results in stations whose fluctuations of load are about
as indicated. Of course there are stations in which the net
load averages more uniform than that shown, and a better
proportionate result would, therefore, be expected from
the single large engine with countershafting. We believe
it safe to say, however, that there is no incandescent station
which will get a load so constant as to secure the economy
from a single engine equal to that which can be realized
from subdivided power. We now contrast the performance
of independent engines in the same station. The lower
narrow band between the lines MN and aa represents the
smallest dynamo, equal to a load of 650 lights. The re-
maining three bands between aa, bb, and cc, represents the
other dynamos, or successive loads of 1,300 lights each.
At starting time, therefore, a 60 horse power engine with its

050 light dynamo is started, and run continuously until
shutting down in the morning. It will be noted that while
running, the load on this engine is practically constant and
at the point of maximum efficiency. In ten minutes after
starting, the load on this rapidly increasing, it becomes
necessary to start the second 125 horse power engine with

J.^^

^-300 light dynamo, which engine, again, runs on its
lull and most efficient load, as indicated between the lines
"^, bb. This engine is stopped at 12:45, and is, therefore,
runnmg to a disadvantage only for the last hour. At 4:40 the
'"^r^^seof lights calls for the third engine with its dynamo,
which m turn runs until 10:45, and is then stopped. The
iourth engine and dynamo will start at 5 p. m., and run
until 9:30 a. m. The point to be cleaHy understood as
vital to the whole economic question, is, that each engine
While running is loaded to its best efficiency, that it runs

only so long as its load is called for, then stops altogether,
and with it all consumption of steam, leakage, radiation,
wear and tear, and loss of every nature. Ample time is

given to inspect the engine and the dynamo, if necessary and
the system as a whole develops the last possibilities of com-
mercial efficiency. The diagram practically represents the
performance of two stations which we once had the privi-

lege of comparing, both were of practically the same size,

and both were constructed on the same electrical basis. We
were by courtesy put in possession of the monthly reports
from both these stations, which showed a ratio between the
pounds of coal per ampere hour of 70 to 126 in favor
of the station driven by independent engines. A station

whose motive power is one or two large engines therefore,

finds itself in a position of earning m'iney between starting
time and 10 o'clock and spending it again between 10
o'clock and morning. We have thus endeavored tx) make it

clear in the above illustration that the rated economy of the
two types of engines is but a small part of the consideration,
and cuts practically no figure whatever in actual practice
under the considerations imposed by the nature of incan-
descent service.

If any one is now unthinking enough to inquire : Why
not use a number of small Corliss engines in place of high
speed engines if it is admitted that the Corliss type is the
more economical of the two, we would answer, briefiy, first,

small Corliss engines are not as economical as small single
valve engines, the percentage of leakage due to the four
valves and slower speed being much greater; second, small
engines of the Corliss type run necessarily at so slow a
speed as to preclude the possibility of direct belting, and
to involve full lines of countershafting, with their attend-
ant cost and waste of power; third, the first cost of small,

slow speed engines is very greatly in excess of that of high
speed engines for the same power. We think no one has
ever seriously considered, however, the adoption of small
independent slow speed engines.

Next in importance to reliability and economy is uni-

formity, delicacy and continuity of regulation. There is

much misapprehension regarding the matter of regulation

in engines used for electric lighting. Let us, therefore,

ask : What is good regulation ? Good regulation implies,

as a matter of course, reasonably small var.ation in speed,
reckoned in r. p. m , between the engine fully loaded and
the engine running light. Claims are made that such and
such engines regulate to 2 per cent., I per cent, and even
Yzoi 1 per cent., under variations of load. Now. it should
be clearly understood once for all that any decent automatic
engine controlled by a shaft governor can be so adjusted
as to regulate, not merely to 2 per cent., or 1 per cent., but
to actually pass the point of exact regulation and run faster

under load than when light. So far as regulation in terms
of r. p. m. is concerned, I per cent, or 2 per cent, regula-

tion is sufficiently close for all ordinary purposes.

Secondly, the most important consideration in the regu-
lation of engines- in incandescent stations is not their varia-

tions from minute to minute, but from stroke to stroke.

An engine may make 3 turns per minute, counted for

each successive minute of the hour, and yet may at any
given instant be running sensibly above or below this

speed, in an effort to meet a momentary fluctuation of load.

We say that every engine may do this, and we have ob-
served that most engines do do this frequently, the difficulty

being, not a matter of the construction of the governor, but
purely a question of lubrication. A perfect governor is

one which will maintain the speed, not at an average of 300
r. p. m., but at the rate of 300 r. p. m. for each and every

stroke. A properly constructed governor will maintain the

average of regulation to which it is set, but it can only
secure instantaneous regulation when friction is practically

eliminated. It has been our experience that nothing but a
complete bathing of the governor in oil will practically

accomplish, this purpose.

Incandescent lamps require a regulation more delicate,

perhaps, than any industry Any departure in regulation

of stroke crives a variation of electromotive force which is

speedily destructive to the life of the lamp, the item which,
next to fuel economy, is the heaviest taxation. The injury

is done during the period of acceleration immediately follow-

ing the change of load, which period is the time between
the change of load and the movement of the governor, and
this in turn is proportional to the friction. It is obvious
that if friction were annihilated the acceleration would be
also nil, and the speed and consequently the electromotive

force, would never vary.

Thirdly, under the extremely long runs now imposed
by electric lighting service, continuity of good regulation is

essential. That is to say, a governor which will regulate

when well oiled will fail to regulate when its pin and bear-

ings, being inaccessible under motion, have become dry
during a long- run.

As to the nicety of regulation obtainable from a slow
speed engine, there is no comparison possible. We have
already shown that it is not permissible for an electric light

engine to vary its speed even from stroke to stroke. All ob-

servers know that it is frequently quite possible to count the

revolutions of a slow speed engine, particularly when heavily

loaded, by the pulsations in the lamps at a distance from
the station. A slow speed engine, unless excessive in its

fly wheel capacity, will imperceptibly slacken in passing its

centers, and this variation, not visible on the engine, becomes
a sensible and dangerous variation when multiplied to the

speed of the dynamo. The fluctation of the needle of two
voltmeters respectively registering from a high speed and
slow speed engine will give abundant evidence on this

point.

The characteristic of flexibility in electric light stations

is one which is frequently overlooked until experience dem-
onstrates its desirability. To secure the best possibilities

in this direction it is necessary to use dynamos of two or

three different sizes, say, of 650, 1,300, and 2,500 lights

capacity, each being driven direct from its independent en-

gine. The plant being thus divided into independent units

of different sizes any variation of demand, either in the total

load, or in the load required for different circuits, can be
conveniently met. Owing to local causes the load of a sta-

tion is not necessarily the same from day to day. It is ob-
vious that a plant in which all the dynamos are hung upon
one, or, at most, two, engines, is essentially rigid in its

control of circumstances, whereas a station planned as indi-
cated is to the last degree flexible in meeting any variations
of load to whatever degree it may occur. All this has a di-
rect bearing both on economy of fuel and incidentals of
operation.

We would not wish to imply that the smallest unit in
every station should necessarily be the smallest unit deter-
mined by the minimum load existing for any considerable
time during the day. This minimum load in the majority
of medium sized stations will represent about l-S to 1-6 the
generating capacity. Beyond this it is, perhaps, advisable
that the units be uniform for the sake of interchangeability
of parts. The whole question of units of generation must
be considered, not in the light of any one rule, but under
all the circumstances of each particular case.

The maintenance account of a plant often defeats divi-

dends. In the use of countershafting an entirely new factor
of expense is introduced, pertaining to the shafting, bear-
ings, pulleys, clutch pulleys, belts, etc. Each bearing
of the counter-shafting will consume oil to the value of at
least $5 per annum, and any considerable amount of shaft-

ing involves the pay of an extra oiler to properl)»care for it.

Regarding the two types of engines under discussion, it is

undoubtedly true that the maintenance of the high speed
engine will be fully as low as of an equal horse power in
slow speeds, as to its direct expense without taking into
account the time lost in repairs. Nearly all high speed
engines are made to gauge with more or less reference to
the interchangeability of parts. Repairs in consequence
are furnished at a minimum of cost, and the parts being
light and readily handled, the engine can be stripped and
overhauled, and connected, without the employment of an
extra force of men or the necessity for heavy handling. In
referring to high speed engines we, of course, only speak
of those which are carefully and understandingly designed
for the work put upon them. That is, we wish to draw a
sharp distinction between high speed engines and engines
speeded high.

The one danger to high speed engines arises from the
possibility of charging the C5'linder with water which can
not be quickly enough relieved through a valve at the
speed at which the piston travels. The fact that no engi-
neer justly entitled to the name should ever allow an accident
of this nature to happen, does not in the public mind shift

the responsibility from the maker of the engine. Spring
relief valves have now been brought to a state of perfection
which leaves little to be desired, when the engine is of a
type permitting their use.

The space occupied is one of the minor considerations
which in certain locations becomes of considerable impor-
tance. Not infrequently electric light stations are located
near the business portion of the city, where real estate is

valuable, and taxes correspondingly high, and space counts
heavily in the capitalized investment. Again, a large

building obviously increases the investment, particularly

when we know that a building to carry heavy lines of

shafting at high speed must be of unusually massive con-
struction. It needs no iltustratioo-to show that indepen-
f'ent engines by doing away with the space occupied by
countershafting and belts, under the least distance between
centers which can be justified, require materially less space
per horse power than any other form of non-subdivided
power. This is particularly the case where the dynamos
are placed on the .second floor, over the engine room.
iVIoreover, the cramped space in which the single engine
must develop and distribute its power is against its satis-

factory performance. The fact is generally overlooked in

drawing comparisons that a single large engine in an or-

dinary manufacturing establishment, such as a cotton mill,

has in the nature of the case, a wide space in which to trans-

rnit its power from the slow motion of the engine up to the
high speed of the spindles. This means that ample space is

given to bring the speed by gradual accelerations, through
easy moving shafting of substantial nature, up to a
moderately high intermediate speed, and then distribute it

to the spindles in small quantities by means of simple and
light fast running devices. In the dynamo room, on the

contrary, the space is cramped to the last degree, and the

slow running engine must in a short range multiply its

power to high velocities, and transmit its speed in large

units to the dynamos. The-whole system of transmission

becomes rigid and ineffective, and the loss consequent
upon the friction, and risk to employes, and the magnitude
of disaster when any occurs, are such as in themselves to

overbalance all the economy which the most enthusiastic

advocates of slow speed engines attribute to them.
An electric light station, unlike most other industries, is

usually of very rapid and persistent growth, to an extent

which is not generally foreseen in the original calculations.

The use of independent engines lends itself readily to in-

definite extension. The power and dynamos both being-

divided into like units, each independent of the others, ex-

tension becomes merely a question of more units, without

any special preparation in the plan. On the other hand,

the slow speed engine with counter-shafting is necessarily

in large units, and to that extent fails to meet the require-

ments of a gradual increase. The use of the large engine

involves an outlay disproportionate to the immediate re-

turns from the first increase ordinarily provided for, and it

necessitates also the operation of the moderately increased

plant at a great disadvantage on account of the underload
involved, as already explained. The practical operator will

readily see the force of this important advantage on the

side of the independent engine.

The first cost of plant, although really of the least im-

portance among those enumerated, is distinctly on the side

of subdivided power. The price of high speed engines per

horse power is now fully as low, and generally lower, than

that of slow speed engines. Cost of foundations is materi-

ally less, as is also cost of erection and handhng for repairs.

There then comes into the question the clear saving of all

money invested in counter-shafting, pulley blocks, heavy
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belting, clutch pulleys and simihr devices. In the station

to which we referred above the extra transmitting devices

necessitated the investment of a sum of not less than

$6,500. The price thus expendeil would be sufficient to

purchase practically 500 horse power of independent en-

gines, adequate to supply 6.000 lamps, showinii a practical

net earning capacity of at least SiS.ooo per annum. When
we contrast this with the net losses due to the system of

concentrated power, as discussed, it leaves no room for

argument as to the advantages of independent engines in

electric light woik.

Economic Valuk of Steam Pressure Rkcords.

uy jarvis b. edson, m. e.

The engineer of the present century begins his operations

based upon the pressure of the steam he is capable of

maintaining in his steam boiler. From this starting point

he extends his calculations and elaborates his plans for the

prosecution of his work. It matters not what the problem
may be, whether it is grain to be threshed, grist to be
ground, hills leveled, mountains pierced, ore raised or

office reached, ocean plowed or continent crossed, the

same agent performs the work. The tropical fruit, while

rushed to a northern market, is also cooled by it. and the

plethoric meat of the western plain is refrigerated during
its transcontinental run. At present the civilized world is

lighted by it. and is searching for one greater than Fara-

day who shall give us a substitute and sound the death
knell of steam. Meanwhile, we reconcile ourselves to the

loss which passes up the chimney and stand aghast, when
the boiler *' lets go," scattering death and destruction in its

path, and simply conclude with the verdict of " nobody to

blame."
Investigation and scientific study have done much, how-

ever, both for the construction and the safe and economical
management of steam boilers. Mystery no longer ac-

counts for boiler explosions, for the conclusion has been
reached that " the cause of such accidents can be wholly
prevented and controlled," and ignorance is becoming de-

throned in her management to make way for intelligent

methods of boiler management. Men from our colleges

and technical schools demand facts that they may proceed
to their conclusions intelligently— not theirs, to view the

135 victims of the Westfield explosion with "nobody to

blame," for it is not they who beat upon pans and blow
horns to scare the " devil " when the sun darkens. The
solar eclipse to them is an event which had been calculated

and predicted. Their verdict will always be : Somebody
is to blame; explosions are caused by ignorance or neglect.

And so with economy, for to them the furnace will be a
sort of gas retort and the burning of coal a scientific study;

to them, the boiler, a giant struggling against almost equal
odds, harassed by conflicting exp .nsions and contractions,

constant and varying strains, attacked by corrosion and
injured by scale. They will know it as a magazine of

enormous power, in which each cubic foot of water has the
explosive energy stored within it of a pound of gunpowder,
and to them eternal vigilance will be the price of safety.

Certainly then it does appear strange that for such a
charge we should employ cheap labor; strange it is that the

most ignorant man about the establishment is the favorite

fireman. For my part it is incomprehensible how either

practical mea or those of ordinary business sagacity can
feel willing to discount the chances against such a course.

Nevertheless, the engineer of to-day is confronted with
these conditions and the safety and economy of his "plant"
become of imperative importance la his success. In these

two connections then, I desire for a few moments the in-

dulgence of your attention, for the purpose of submitting
to your judgment, certain facts which bear upon the import-
ance of providing some method whereby a surveillance over
the steam pressure may be had ; for accurate and full im-
formation as to the management of our boilers should
always prove useful and interesting.

Upon the question of safety, it requires no demonstration
to prove that whatever impairs the boiler's strength or dur-
ability should be prevented. To make such prevention
possible, however, presupposes the means whereby the pre-

ventable occurrence may become known. If, therefore,

fluctuating or excessive steam pressures are injurious how
are we to be made aware of their occurrence? Obviously
but one method exists, and that is by resort to automatic
steam-written records from which we can determine the de-
parture from conservative limits. Assuming that the or-

dinary steam gauge which only indicates the pressure at the
instant is entitled to the great confidence bestowed upon it.

it undeniably lacks the ability to afford us any more infor-

mation, as to the pressure of the previous moment, than
the proverbial dead man, who can tell no tales. In fact for

many years, owing to sharp competition they have been so
poorly constructed that they are even dangerous to use,

because many are liable to rely upon them for the determi-
nation of the pressure thev are at the time carrying and
even go so far as to adjust their safety valve weights to
blow with the gauge. The dials are first produced, by dif-

ferent methods, in large quantities, all alike and the springs
taken afterwards which will come the nearest to the "travel"
called for by the dial so laid out, whereas, each spring has
its own ' travel " and its dial should be laid off accordingly
and a suitable price demanded for the article when made,
as a cheap and unreliable steam-gauge, is dangerous and
dear at any price.

When, however, only one of these is relied upon for
twenty years it is apt to be inaccurate. Last month I came
across one such in a state hospital, which was ten pounds
out. In this case the pipe leading to it was stopped up by
dirt, etc., so the pressure rose and fell not w.th the pressure
but soon after, the change occurring when the condensed
steam "water" could soak through the obstruction. In-
stead, therefore, of relying solely upon the ordinary indica-
ting instrument, whether it be entitled to such confidence
or not, common prudence would dictate the employment of
more than one gauge and preferably that the supernumerary
should be a recording machine.
The records of steam pressures carried have a large pru-

dential value for the reason that with their use a fireman

must give up his position or do what he is required. For
instance if a careless man lets his steam get too high before

he discovers it and the safety valve does not blow as calcu-

lated upon for any of the causes common in such cases,

who other than the fireman, will be any the wiser and when
will the remedy for a careless fireman, or faulty or over-

loaded safety valve be applied ?

It is generally supposed to be necessary to first know of

a trouble before its remedy can be either determined or

applied The only way, therefore, to know whether one's

boilers are exposed to excessive pressure or not, is to use a

gauge which records the pressure Occurrences are con-
stantly happening under conditions, which may be described

by that smooth-sounding term " banked fires" which would
electrify every hair of one's head if revealed to those who
have so much at stake and who think such fires harmless.

A strong fire toward stopping time leaves the boiler setting

so hot as to supply sufficient heat for running up the pres-

sure beyond what a cold setting could do. Vet when the

fires are once ''banked" the man " lets up" on his watch-
fulness, and generally the boiler is left entirely alone for a

long interval. ' We never carry steam at night as we bank
our fires, and in the day time have a good careful man
around." is an expression common to most ?-team-users,

but a few moments' reflection will generally convince them
that they have assumed a very ridiculous and untenable

position. The police of our cities frequently find steam
blowing off from boilers under the sidewalk during their

nightly perambulations and they have learned that it issues

from one of those places where they " never carry steam at

night " and he routs somebody out in the building or neigh-

borhood to remedy the trouble. One summer recently

while stopping in a manufacturing town. I heard a shrill

whistle blow for two or three hours during the night, and
concluded as I learned the next morning, that it was a low
water alarm. The police hunted up an engineer to go to

the establishment and give the boiler some water, and for-

tunately the boiler took the engineer's proffered kindness
without getting up and going off and out of shape about it,

either.

A case occurred last October, under one of the costliest

buildings on Broadway, New York, where fires are banked
and they " never carry steam at night." It appeared, how-
ever, from the recording gauge chart the next morning that

something had caused the recorder to make a high steam
line a good part of the night, and investigation proved that

the night watchman heard a roaring noise when in the top

of the building, and concluding that it must be the boiler
" blowing " about something, he clambered down twelve

or thirteen stories and found the damper closed and a full

pressure on. Of course, it goes without saying that if the

valve had been fast in the seat, or the weight shifted on the

lever from any cause, a first-class explosion would have
followed. These boilers are provided with an approved
pattern of damper regulator on the main flue and also have
individual dampers on the branches from each boiler lead-

ing into the main flue The individual dampers are, of

course, for shutting off either boiler when not in use. The
trouble was caused by the fireman who either did not know
enough, or forgot to unhook his automatic regulator con-
nection before leaving for the night. When the banked
fire and heated walls had radiated sufficient heat the pres-

sure of steam closed the damper and the heat being entirely

shut in with no air passage left open to the chimney and
little or no steam used in the building, the " safety valve

"

was called upon and fortunately it did its duty by prevent-
ing the steam from passing beyond the limit as shown by
the chart.

In the same establishment only two months later, on New
Year's morning, the night watchman closed the furnace
doors at the usual hour so the fires would be in better con-
dition for the day fireman when he arrived. The day man
did not arrive until some two hours later than usual, as it

was a holiday, and so the steam went up again, startling the

neighborhood with the racket for an liour or so. The day
man claimed that he told the watchman not to close the

doors until a later hour, a statement which the latter denies.

Be that as it may, in both instances the chart, daily submit-
ted to the manager of the property, revealed the occurrences
and caused an investigation which result in more correct

methods of transmitting orders so that the regulator w;as

unhooked while under " bank fires" and the night watch-
man was directed to make more frequent visits to the boiler

room. Who can deny that in this instance, indifferent

methods would ultimately have resulted in the explosion of
the boiler? The recording gauge had unmasked the facts

and had caused the proprietor to put in force needed rules.

If an ojnce of prevention is belter than a pound of cure
the instrument repaid its first cost in these two instances
alone.

Self interest should suggest the use of such a safety
appliance, particularly as all persons are supposed to in-

tend the natural consequence of their acts, for proof of an
act. or course of precedure, which was adopted or per-
sisted in to deceive the public or in defiance of its safety is

sufticient proof of the intent to jeopardize unless the doer
establishes innocence of such intent and knowledge. T-he
burden of proof rests on him. If therefore it be true
that no steam boiler " plant " can be conducted as intelli-

gently, economically, or safely without the information and
aid supplied by the pressure-recording instrument as with
it, then proof of negligence can be made out by establish-
ing the fact that such a valuable monitor and means of infor-
mation as the pressure recorder had been rejected and failure

to secure such an instrument may be properly urged in
courts of law as evidence of negligence.
Even so important a matter as the amount of pressure

applied by an authorized inspector in testing a boiler with
hot water, has shown that only an excess ol eight pounds
was put upon an old boiler which is regularly carrying from
55 to 60 pounds pressure of steam. The record further
shows the pressure to have been " jumped on " for an in-

stant and then released, allowing no time for inspection of
the seams etc., while under the testing pressure. No satis-_

factory reason has been obtained, so far, for this improper'
method of testing, but the fact has been established, and so

much gained. Certainly more confidence could be reposed

in a test wliere the record shows that the boiler sustained

the testing pressure for five or ten minutes, during which
time the testing engineer could be presumed to have been
examining the boiler for evidence under such strain.

Another matter revealed frequently by the recording

gauge chart is the custom indulged in by many attendants of
" bottling up steam " a few minutes before starling time in

the morning, at noon, and in some cases just before clean-

ing fires. Of course such prejudicial practice is the simple

outgrowth of ignorance, concerning the limited amount of

steam quantity they can " bottle up," and the very small

service it can render, comparedwi'Ii the injury, when per
sisted in, it ultimately causes the boiler. Aside from this

objection, the practice is exceedingly pernicious, because

only a few moments' neglect would cause the pressure to

accumulate, to the point at which the. safety valve is sup-

posed to open; then, if it happens to be inoperative, an

accident would almost certainly follow. No excuse should

be taken in any shape, under any kind of reasoning, for

"bottling up steam." If the generating capacity of the

boiler is not equal to the current demand, it cannot be

helped by simply bottling up; in fact, it has been my expe-

rience that where the record line has been extremely

crooked, upon the first introduction of the recorder, the

effect of such record has been to cause a much more uni-

form line from day to day. until the nearest approach to

uniformity has been reached, consistent with the vicissi-

tudes of the demand for steam.

A steam user once apologized for the appearance of his

record, saying that the steam was drawn from the boiler at

irregular periods by persons in the mill, and consequently

the fireman could riot carry any very regular line ; that his

use of steam was different from that in most places, etc.

Noticing, apparently, my incredulity, he asked if I dis-

agreed with him. My reply was: "Do you suppose that

the steam necessarily falls as low as this record indicates?"

In other words, I called his attention to the fact that where
a fireman is on the keen lookout for his boiler pressure and
water level, he will readily detect the pointer hand of his

gauge the moment it begins to rise or fall, and govern

himself accordingly. For instance, if he sees the hand in-

dicating that the pressure is falling, he will avail himself of

the opportunity to slow down his feed, and perhaps open
his damper wider, and if his fires are in prime condition,

withhold fresh coal for a few moments; then, when the

onslaught upon his boiler has ceased, and the hand of his

gauge is stationary, or starts to move upward, he will at

once set about to replenish his coal and w^ater, and so have

his conditions favorable in a few moments for another

attack upon his steam supply. When his steam is raising

he can afford to feed and to fire, and his thought should be

to have everything in prime condition while he has surplus

power and opportunity. Then he would not be caught so

badly when these extreme attacks were made upon him.

The cause of these extreme fluctuations then are largely

due to the fact that he is unprepared to meet these emer-

gencies, and, becoming alarmed when his steam has fallen

twenty or thirty pounds, he attempts to get it up by replen-

ishing his fire, as it seriously needs it, with coal, a course

which only tends, for the time being, to reduce the pres-

sure still more, until the fuel has delivered its gases and is

ready for combustion. After this explanation the pioprie-

tor shook his head, and said he had never thought of it in

that light, and that he would have to call John and talk

with him. The result of this wa^ that the man's record

never fluctuated in the same way again, and that the

average steam line showed constant attention to firing fre-

quently in small quantities, and thus he kept himself in

shape to meet emergencies.

Undoubted 1)', the man had to work a little harder at

first, but afterwards it was easier, because he properly un-

derstood the matter and manipulated his fires accordingly.

The suggestion from the proprietor was exceedingly valu-

able. It resulted in the proprietor teaching his man, and

in mutual regard afterward, because it showed that the

man was capable and willing to be taught, and that the

proprietor had evidence of the resulting fidelity. The dis-

semination of knowledge among firemen can certainly do

no harm, and when it reaches a man who desires to hold

his position and give satisfaction, it will do much good.

Men uneducated to the science and ignorant of what con-

stitutes firing steam boilers, can hardly be expected to act

upon the knowledge which other-j possess professionally.

Some men will fill a furnace full of coal, so as to have

more time to walk around. After a time up goes the steam

pressure, because more steam and heat are generated than

wanted ; then the feed-water is turned on. the water level

is run up so as to keep the steam pressure down ;
the safe-

ty valve may blow, or not ; the damper is closed ; the fires

smolder ; large quantities of carbonic oxide gas goes up

the chimney, and this means an escape of unconsumed fuel,

which means dollars and cents. After a while the fires

burn lower, and down goes the steam, helped down, it may

be, by another dose of coal. We can imagine the final

effects on boilers used in such a manner. The position

may be considered an humble one by some persons, but he

is a man for all that, and his pride in what he can do is a

stronger spur than anything else ; let him see that you care

for what he is doing. Take a careful interest in his work,

and let him understand furthermore that his own grading

depends upon himself, as established by his records ;
then

you are in a fair way lo have coiifidence in your man, and

in your safety, and also feel assured of economy of fuel.

But eventually you must pay him what he is worth. If

not, some one else will be glad to have him. Suppose for

instance, a man who burns three tons a day is paid two

dollars for such services, and in so doing he is wasting as

little as 10 percent. If coal costs $4 50 per ton, the loss

will be Si -35 per day, or what is equivalent to paying a

man S3. 35 per day who can save this amount. When the

consumption of coal amounts to say, 8.000 tons per month

the saving of only 10 per cent amounts to SSo per day, a

small portion of which, if offered as a premium to the men

who use this coal, would go a long way toward saving the

remainder. What is wanted is the maximum of steam for
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a dollar's worth of coal. Much can be saved by the man-
ner of its use, and it is within limits, furihermore. to say

that from five to ten per cent, is frequently wasted by fire-

men not qualified as such, and entirely ignorant or indiffer-

ent regarding; the question of complete combustion. Cer-

tainly it is of vastly more importance to a proprietor, both

on a score of safety and economy, that his firemen shall be

men trained in the art of properly burning the fuel than

that his engineer should understand the question, particularly

i,f tlie latter does not impart the information to the firemen.

The practical value, therefore, of the steam record is in

thi-i connection, that it compels the fireman to give close

attention and maintain uniform water level. Unifrrm
steam pressure can not be had with anything short of the

closest scrutiny of the steam gauge, which means economy
of fuel and safety as well. The explanation of Uie charts

has given much information touching unexpected occur-

rences, and innumerable other instances might be cited

which would only tend to exhibit the surprisingly large

number of contingencies possible wherever steam is used.

When these facts become more generally known by those

who are not at present deriving information from such in-

struments there will be extended and more careful methods
of caring for steam boilers under pressure, and changes

will be inaugurated which will ultimately result not only in

greater economy of fuel, but in a greater degree of immuni-
ty from those disastrous explosi(5ns, which destroy so many
lives and so much property annually.

Dr. Moses; I would like to ask Mr. Church what
is about the average size of independent engine that he

would recommend.
Mr. Church: I think the question is not governed by

the size of the engine. I think it is governed by the size

of the dynamo, and that in turn is governed bv the nature

of the circuits which have to be laid out. You have to

discover what your distribution of light is to be; then adapt
your dynamos to that ; then adapt your engine to the dy-
namos. It is not a primary question.

Dr. Moses: Is it not in this regard, perhaps? It

might not be considered advisable to establish a central

station that did not represent a certain curve of use of

incandescent light. .

Mr. Church : Without professing to have any knowl-'

edge whatever of the economics of station management, if

seems to me that a large station will naturally run in the

direction of uniform sizesof dynamos throughout, for the.

one reason that that involves simply the carrying of one
line of spare parts, and more ready interchangeabillty. Of
course, in a station in which the light fluctuates as much as

in this that I show, the smallest dynamo should be adapted
to the minimum load that obtains over the greatest length

of time. But I should determine as far as possible what
my minimum load was to be, make that my smallest unit,

and after that bring all the subsequent units to the same
power, or if found better, to still larger units, as indicated

here.

Dr. Moses : Does not the efficacy of these independ-
ent engines depend also a great deal upon the simplicity of

the engine? If you have a complicated very high speed
engine that requires a great deal of attention, oiling and
looking out for cylinder heads and all that, is it not per-

haps advisable to adopt in those cases an exceedingly sim-
ple engine? I have in my mind a station I saw in Phila-

delphia. The gentleman who represents it might now say
something in regard to it.

Mr. Chukch : I simply wanted to say with reference

to that question that I sometimes play whist. I do not
wish the gentlemen present to think that I have returned

my partner's lead in this case. [Applause.] I should
rather be excused entirely from entering at all upon re-

marks of that character. I think the association will do
me the credit by acknowledging that I made my remarks
as general as possible. It is purely a point as to whrther
we shall go direct from our engine to our dynamo or shall

we go around from the elbow to the thumb. I wou'd not
want to enter into discrimination between engines at all.

[Applause
]

JjR. Moses: I feel, Mr. President, as if we are all

here for the purpose of eliciting the truth oh that matter,
I myself am very anxious to know that, because I hap-
pened on one occasion to require the use of a high speed
engine, and found that it was a very difficult thing to man-
age where the complication of the engine interfered with
the ea^eof mind of the engineer. He had to be running it

nearly all the time. His attention was nearly always occupied
with it. Therefore, I asked that question. I answered it

for myself on a subsequent occasion where I caused an en
giiie of very much simpler construction to be substituted
for it. I won't tell these gentlemen that it was an engine
that he represented, or he might object to it. But it was.
[Laughter.]

Mr. Smith, of Detroit : I think that Mr. Church has
treated this question from a very broad standpoint, and I

think that he should be congratulated on that There are
certainly at least half a dozen high speed engines admira-
bly adapted for electric lightmg. a'd anything Mr. Church
has said on the blackboard in reference to any one of them
will apply to all. I do not see any reason for bring ng in

here the different makes of engines. I am not a.n engine
man myself. I do not represent any engine at all. But
Mr. Church's paper was put on a board basis, and I think
we should keep it on a broad basis, and not bring it down
to any particularity.

IVIk. Smith, of Pittsburgh: Mr. Church's paper is

limited to incandescent stations. The use of a small
engine in arc stations has been very much condemned. In
an arc station you know about what your light is going to
be. If you know your load is going to be 500 horse
power, you can stop your engine at pretty nearly its full

load. There the big engine is undoubtedly the more eco-
nomical. But in an incandescent station there is no regu-
lation as to the amount of load. We must keep that point
clearly before us—that this discussion is limited exclusively
to incandescent work. There are comparatively few in-

candescent stations that are running with shafting. Most
pf them are running with independent engines.

Mr. Kerr : There is another thing, in the preliminary
part of this discu^ion. that I wish to draw attention to.

It has been called to the attention of the association each
time a power discussion has arisen, and I do not see the

need of mentioning it again, except for the fact that a

great many men have a misconceplion of large versus

small engines as against sub-divided versus non-subdi-
vided power. Let us not in any discussions that follow
here talk about the difference between 60-horse engines
and loo-horse engines, and whether it is better to have 60,

or 75. or 125 horse power. The thing is a broad matter,

and not limited to the size of the engine. It is sub-divis-

ion versus non-sub-division.

Mr. Smith of Detroit: Mr. Church spoke about the

economy of small engines as compared with large ones.

He is perfectly right in that, because the greatest loss in

power is always on the small toad. But I think that the

question might be carried a little bit farther. The high
speed engines as a rule, are not as economical in coal as

the larger engines, for the reason that we cannot get as

perfect expansion ; we cannot get as good compression
lines on a single valve automatic engine as we can on an
engine with four valves as in the Corliss type. But Ihere

is another means of getting at that economy which is due
to high expansion and that is in compounding. It is

known that all the ocean steamers now are run on triple

compounds; that is the steam is taken at high pressure in

one cylinder and expanded into the second cylinder and
from the second into the third, and the very highest econ-

omy that has yet been gained has been attained with those

engines. Now the same thing can be done "ith the high
speed automalic engines which we are now u=ing for elec-

tric lighting and with very great economy, and the ten-

dency, I think, which has already started in Europe is

coming to this country and we will very shortly have eco-

nomical high speed constant revolutions and constant

regulating in the engines for direct running of dynamos.
There are. as I understand, several of the prominent en-

gine builders now who are bringing out compound engines

for high speeds and I think the economy that has been
ta'ked about for the large slow speed engines will be met
in that particular very shortly.

Mr. Kerr: Mr. Smith has made a remark about which.

I would like to a-gue with him, without taking the time of

the meeting to do it, about the compression not being as

go d on.a single valve engine as on a four vnlve engine

—

Mr Smith: Do not let Mr. Kerr forget the idea that I

am not in favor of high compression.

Mr. Kkrr : Perhaps it may take but a moment to ex-

plain. On a slow running engine you set the exhaust
valve so that it makes an exhaust closure at ^ of the

stroke. That does n''t vary a'? the load decreases. There-
fore the entire internal surface of the cylinder is exposed
to the temperature of the exhaust steam at the whole stroke,

or ^Q of it. With a single valve engine, as the cut-off de-

creases the exhaust closure occurs earlier, until when you
get down to a very light load, you only expose your cylin-

der for one-fourth of the time to the temperature of the

exhaust steam ; and therefore the movement of the com-
pression of a single valve engine not only is better under
light loads than a four valve engine, ^but it is very much
better.

Mr. Smith: If I understand it rightly, the lighter the

load, the shorter the cut-off, the greater the compression.

Therefore a greater surface of the cylinder is exposed to

condensed steam than in the other.

Mr. Kerr ; Therefore a less time is given for the bad
influence of the temperature of the exhaust steam to be ex-

erted on the surface of the cylinder. This is a very long

discussion; we will continue it in our next. [Laughter!]

Mr. Kice: Mr. Kerr made the statement that it was
not small engines versus large engines, but the division of

power versus the non-division of power. Now it seems to

me there is not a membrr here who would not agree to

the sub-division of power, broadly taken, in cases where
the loads vary largely. We all agree to that. I do not

believe any man can dispute that one moment. It seems

to me the question comes down to the relative efficiency of

the engine direct from the dynamo—a high speed engine

—

and driven by means of countershafting by a large

engine. Suppose you have a station of 2, 500 horse power.

N'lW the ques'.ion is is it more economical to use 'hat 2,500

horse power engine or to put in a number of 100 horse

power engine^ ; the too horse power engines driving di-

rect ; the 2.500 driving from a countershaft?

Mr. Kerr : That was the subject of Mr. Church's

paper.

Mr. Church: I think I did allude to that. I said

that the smallest unit should be adapted to the lightest

load. I am disposed to take 9. very practical view of this

question. I think there is but one way to settle this thing

absolutely and finally, as to which is the most economical,

and that is not to argue it fp'm any standard of compres-

sion lines or any theoretical data; but to take the results

of those stations which operate two systems, and extend it

into the cost of the various items per lamp hour. That
will settle it. Every well managed station has its nightly

report sheet. Extend the one item of coal alone out to its

course per lamp hour. That will give the relative coal

economy ; but that is not enough. Then you must extend

the collateral items of repairs and all these various items

extended out per lamp hour, and then you can combine

them and ascertain what the grand total is as to the ques

tion of direct or counlershafted engines. Anything short

of that is argument and not demonstration.

Mr. Wright: I have recently taken charge of a sta-

tion in New England where we are using large engines

with countershafting. We are using somewhere near

5 r-5 pounds of coal per horsepower per hour, which I at-

tribute in a great measure to our want of sub-divided power.

Of course there we have an extreme case. But it will not

be an extreme case in the future. On Saturday night only

do we have an ampere line that approaches anywhere near

Mr. Church's illustration. On the ordinary week days we
close at 6 o'clock, so that our highest ampere line is main-

tained for a short time only and then very rapidly falls. I

happen 10 have here with me some papers I brought for

Mr. Church. I promised them to him a long time ago,
and in preparing to come to Pittsburgh I happened to re-

member them and copied them to bring (hem with me. and
if Mr. Church will all"W me for a moment to change his

diagram for a little bit I will show you where our line

comes. I think Mr. Church has shown us conclusively

that there is a saving here with the load maintained for

several hours at its maximum. Now how much greater
must it be if I get a load for five days in the week? That
is more like that. [Illustrating] We are coming to the
time when we will all have early closing and our loads will

be maintained for a very short time.

Mr. Smith, of Pittsburgh : Has any one noticed this

peculiarity of our service in Pittsburgh ? If it is dark for

an hour in the morning, between 9 and 10 o'clock, our
ampere curve will jump away up. No matter how bright
the day gets after that, it does not drop any. [' aughter.]
Mr, Kerr : Mr. Church's paper mentioned the difli-

culty of driving incandescent lamps from very slow speed
engin s, on account of the fluctuation from revolution to
revolution. That is a thing which can be noticed in a great
many places. There is another thing which goes hand in

hand wiih that. It is quite a well known fact that a slow
speed engine has comparatively small friction. It is gen-
erally acknowledged so. The friction of the engine is

small. Now put fly wheel enough on a slow speed engine,
so that it won't make the lamps flicker, and you will find
that it has a very large friction. The reason that a slow
speed engine has small friction is because it h.ns not fly

wheel enough, and the number of tons of fly wheel to give
it good regulation makes it a high friction engine That is

a thing which is very little thought of in electric lighting,

and when thought of is only thought of too late; when they
take out the first fly wheel and put in a second. That ap-
plies not at all to our class.

The Vice President : If there is no further discus-
sion of these topics, the papers will be received and spread
on the minutes, and the subject will be passed.

We will now hear from Mr. Barton, on underwrite
rules.

The Relation of Electric Lighting to P"ire In-
surance.

BY s. e. barton.

In considering 'he relation between electric light and fire

insurance interests, I must confine myself mainly to the
siiuation in New England, because I am familarwith what
has been and is now being done there, and I am just as
unfamiliar, except in a general way, with the relations that
exist between the two interests t utside of that small but
lively quarter of our counry. In order that you who live

away from New England may better understand what I mav
say as I proceed, it will be well for me to tell you briefly
what kind of insurance organization we have there.

The New England insurance exchange, which exercises
a modest control over a part of the fire insurance matters
within that territory, with the exception of the city of Bos-
ton and state of New Hampshire, is a body com-
posed of the special agents, adjusters, travelling men, or
so-called "field men," representing the various stock fire

insurance companies doing business there, some one hun-
dred and fifty in number. These men most *y have their
headquarters in Boston, which is verily a " Hub " in that
respect. They are constantly skirmishing the territory, in-
dividually or in squads of two or more, adjusting losses,

and ocasionally. through the co-operation of their local
agents in the towns and cities, stealing good risks from
each other or from some other competitor; but every Satur-
day finds a large majority of them back in Boston, where
they convene in regular session and consider, with legisla-

tive dignity, any matter of common interest, electric lights
included. They swap experiences, swap yarns, swap any-
thing for something better; consequently they are a body
of wonderful unanimity in any cause that promises common
good to themse'ves and justice and fairness to others. They
say to electric lights, " burn," after our inspector has ap-
proved the manner in which you are installed and main-
tained; and as a consequence there are in New England to-
dav, not including Boston and New Hampshire, 13,944
arc and 157,843 incandescent lamps radiating their beauti-
ful bright light where the feeble flicker of the gas jet and
kerosene lamp could not penetrate. So concerted is the
action of these men, that were they, by reason of any neces-
sity compelled to say that electric lights should not burn,
comp:irative darkness would once more reign supreme in

that f ir land; but while they continue to count upon their
fingers the yearly fires caused by this modern illuminant, 1

think I can safely assure you that their dreaded power' of
exguishment will not be excercised- I have made excep-
tions of the city of Boston and state of New Hampshire,
and the reasons are these: The former, in its fire insurance
matters, is supervised by a similar organization to ours,
known as the Bobton Underwriters Union, which handles
electric lights in the same manner as our exchange The
latter, through antagonistic and unfair legislation over two
years ago, caused the absolute retirement from that state of
every outside stock fire insurance company and they now
manage that busines- themselves. By what light they work,
we know not, but jud:.;ing from their sad experiences of the
past year, we are ed to believe that they work by the un-
holy light of their own wicked ways.

I have described the character of our exchange, principally
to show the difference between it and most of the insurance
organizations of our country, which are generally composed
of officers of companies, or local or general agents in the
large cities, between whom, by reason of their greater com-
petitive relations, there exists a less disposition harmoni-
ously and successfully to devise and carry out methods of
improvement and mutual good. In the first year of our
existence, some five years ago, we realized, after paving
considerable sums for losses caused by electric lights, that
our interest demanded the inspection of all such apparatus
by some person selected by ourselves, if we were to con-
tinue granting permits for the lights without charge. We
were for a year or two in a sort of experimental way getting-
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settled down to a perfect system ot inspection, hiU the result

of the last two years ininiciHalcIy preceding 1SS7 showed us,

for the labor wc had undertaken, a loss of less than $8,000

from electric lig;hting, in our territory. Wc had by that

time not only given up all thought of making an extra

charge for a permit to use your lights, as we do in many
cases for kerosene oil, and in some instances for gas, but

wc were fast beginning to show our preference for your il-

luminant by granting reductions in our rates. •

The year 1887 has shown us a loss record from your

lights somelhing less than any previous year, notwithstand-

ing the great increiise in your installations; and ihe spirit of

recognition of your superiority in point of safety has stead-

ily gained ground, until, I am happy to predict, that be-

fore another month has passed the New England Insurance

exchange will have announced its favor in the form of a

schedule of reduced rales, which it purposes to make on

certain classes of risks where the exclusive use of electric

lights is guaranteed. I think that in this respect we will

have fairly taken the lead.

A proposition to this end was made by the electric light

committee of our exchange a year ago, but while we had

for two years previous made an occasional reduction in

rates, and have done so more generally during the past

year, the time has not seemed ripe until now for an open

announcement to that effect. This feeling of preference

for electric lights has been very gradual in gaining ground
with us, and has reached a general recognition from the fact

that the fires from that source have been few in number
and the losses small in amount, and this favorable result

has most assuredly been due to our perfect system of in-

spection.

In this claim I am supported by the greatly increased

number of fires that are reported as occurring in sections

where insurance inspection does not prevail. That there

are in your method of lighting many inherent possibilities

of causing combustion and loss of property, I need not

claim, because none of you would for a moment deny it
;

but what I do claim, and mean to persist in maintaining, is

that there is no reasonable excuse for any fire to be caused

by your apparatus, except in very rare cases, where some
unexpected and unavoidable accident may occur. It is

quite possible for you to reduce the fire hazard of your sys-

tem to the very lowest degree. It is quite impossible to do

so with any other means of artificial lighting.

How can any care or control be exercised over the pro-

miscuous use of kerosene lamps, while men, women and

children are handling them ? What can prevent the in-

nocent but agile cat from upsetting the lamp carelessly left

in its path, as it is not infrequently, accused of doing ?

Surely no insurance inspector, even with his ubiquitous

habits, could prevent such catastrophes. While greater care,

and a system of inspection could prevent many explosions in

the o-as system, they could not prevent combustible mate-

rial from coming into contact with the open flame, neither

in the dwelling, the store nor the workshop, nor could they

prevent an accidental escape of gas through a leak, or a

burner carelessly left open, and in that event no amount of

cautionary rules could deter the innocent occupants of the

' premises from going in search of the leak with an open

light in their hands.

While our policies distinctly exclude damage caused by

explosion, unless fire ensues, and then only cover the dam-
age (i-/^/-^, there is usually fire enough to "ring us in,"

and the drawing of the Une between the explosion and the

fire is usually disastrous to us. Therefore I hold that,

while no possible human foresight can prevent fires from

the old methods of lighting, it is not only possible, but

quite an easy matter, to prevent them in your case, if you

set about it rightly.

If I were to presume to offer advice in the matter, it

would be this : — Where insurance inspection is already be-

ing practiced, combine among yourselves and support it by
paying whatever is reasonable for carrying on the work in

an intelligent and economical manner ; also by helping to

improve the rules and requirements from time to time as

your experience develops new means of safety.

Where such work is not being performed, get together in

the same manner, those of you who are operating in that

field, and ask the insurance men to appoint an inspector
;

then submit your work to him, conform cheerfully to his

reasonable requirements, and go to the public with his ap-

proval. The approval by insurance companies of any

lighting, heating or power device is necessary. The public

wants light, heat and power, but it must have insurance, for

on that the great commercial fabric of to-day depends for

solidity. By such inspection you will bring the fire hazard

down to the minimum
;
you will largely increase the grow-

ing confidence of the public in your lights
;

you will

rapidly clear away any lingering prejudice with insurance

men against you, and in place of opposition that you may
now occasionally meet with from them, you will readily ob-

tain their fullest endorsement ; more than that even, you
will doubtless receive positive encouragement from them in

the way of concessions in rates, in many cases.

The two interests should harmonize and work together to

the greatest degree. You have in your system of artificial

lighting great possibilities of reducing the enormous fire

waste considerably; while we have, through our endorsement
and encouragement, the power to largely increase your devel-

opment ; and the two together can give mankind more light

and better light, and it needs it. I do not hold that you
are deficient in any degree as to what does and what does

not insure safety in your work, but I think that you will

agree that in the construction and maintenance of your
equipment you are sometimes obliged to depend upon those

who are not so proficient in their calling as they might be.

The good insurance inspector, who gleans his knowledge
and experience from all, helps you to educate and improve
in usefulness those employes to whom you entrust your
work. I refer particularly to the construction and dynamo
men, and the trimmer,— to the last more particularly. If

this functionary had possessed a knowledge of the possi-

bilities of fire from the arc lamp, the losses from electric

lighting in New England last year would have been too

inconsiderable to mention.

^ Right here'I wish lo'spcak^of thc'pr.'ictire that sometimes

possesses local companies, that of hiring inexperienced help

because it is cheap. It is false economy, I think. Compc-
lilion, which is very great among you, drives you in some
cases to lowering the standard of your material and work.

It compels you to figure in every possible way to get a job.

Nine of you may be honestly inclined to maintain the high-

est degree of perfection, but the tenth one outbids you all by

figuring for cheap work. Careful and conscientious insurance

inspection brings him up to the rack, or .shuts him out, and

we all profit thereby.

The question of insulation was referred to in a pointed

and timely manner by our friend Haskins, a year ago, and
his suggestions seem to have taken root in the east. Insu-

lated wire is now the rule, rather than the exception, in

those places where insulation is most needed, and painted

wire has " lost its grip." The difference in the cost is too

slight, and, in point of efficiency and economy too great to

allow the reform to languish.

The location of central stations seem to be receiving mer-

ited attention, but not to that extent which the good of the

profession demands. In the past, the practice has been to

secure power, especially in the smaller places, where it could

be had the cheapest, without regard to permanency and sur-

roundings. The result has been that you have gone into

cramped quarters, with hazardous occupations on all sides,

above and below you. You have got power by using boilers

already being worked well up to the limit of safety, or you
have set other boilers in the limited space at your disposal.

There have been fires and losses charged to you which you
might have escaped by locating more wisely, and as a con-

sequence too many insurance men now look upon the elec-

tric light station as one of the hazardous risks. Locate by
yourselves as much as possible, build after modern fashions;

do not spare brick walls and cement floors where they will

add to your safety, and then you will get lower rates from
stock fire insurance companies, or our mutual friend, Wood-
bury, will provide for you.

There are in New England, as many of you are aware,
a dozen or more good, strong mutual fire insurance com-
panies, known as the Manufacturers' Mutuals. They con-

fine their acceptances of risks to the largest and best manu-
facturing properties in New England and the Middle States,

and, to a limited extent, in the Southern States and Domin-
ion of Canada. C.J. H. Woodbury is one of the vice

presidents of the largest of these mutual companies, and
the recognized expert authority for them all. About 500
of the large manufacturies insured by them are lighted by
electricity, either arc or incandescent, to a large extent iso-

lated plants They have received the inspection of Mr.
Woodbury, and the greater part of those in New England,
that of Inspector Brophy, also, I take pleasure in quoting
from a letter on the subject recently received by me from
Mr. Woodbury. He says :

" When electric lightingwas
first introduced, it was the cause of a great many fires,

there having been twenty-three fires from this source in

the sixty-one mills using it in i88r and 1882. By April,

18S2, all the electric lighting plants in property which was
insured bv the mutuals, had been changed to conform to

the rules for installation which I had prepared in December,
of the previous year, and since that time we have not had
a single fire from electric illumination. I do not know of

any fires caused by electric lights which did not owe their

origin to a disregard of principles laid down in these rules

as essential for safety. ' I think that statement bears me
out in my assumption as to the almost entire immunity from
fires due to artificial lighting that is attainable by the use of

your methods, and I ask no better support.

Mr. Ridlon has advanced some excellent ideas looking to

better work, in point of safety, in construction and mainte-
nance—that of examination for fitness and qualification, of

the men who do this work, and the granting of certificates

to them, if found competent, the same as is done in the case

of steam engineers. He would have the board of examin-
ers composed of electrcial and insurance experts. The ab-
solutely impartial inspector is still needed to see that the
" tenth man," of whom I have previously spoken, does not
prosecute his nefarious work without a certificate; also to

see that those who hold certificates are not intrusting their

work to cheap men who don't hold them or that the guile-

less trimmer is not falling into the habit of leaving the
bottom off his arc lamps.

I would not occupy your time with technical suggestions,

if, indeed. I had any to offer, because they had better be
left to printed rules and inspectors; but it may interest you
to know to what extent your business has prospered in

New England. The following figures are taken from our
inspection record and are probably about correct. They
are inclusive of Boston but exclusive of New Hampshire.
For comparative purposes, I give them as they stood at the
beginning of 1SS6 and also 18SS.

NUMBER OF ARC LIGHT CENTRAL STATIONS.

/SS6. j8SS
Massachusetts 26 45
Rhode Island _ 5 8
Connecticut g 21
Maine 4. 14
Vermont ,, 5

Totals 44 93
Increase of r88S over 1886, iii per cent.

CAPACITY OF FOREGOING IN ARC LAMPS.

l8$6. 1888.
Massachusetts, (including 2,-

168 in Boston in 1886, and
2,475 ir^ Boston in 188S) 3.693 7,305

Rhode Island _ S31 i,g6r
Connecticut 782 3.31

1

Maine 520 1.465
Vermont 415

Totals _..: 5,826 14,457
Increase of 1888 over 1886, 14S per cent.

NUMIiEK OK INCANPRSCENT LAMPS FROM CENTRAL STA-
TIONS.

1S86. jSSS.

Massachusetts, (including 9,-

000 in Boston in 1888) 8,0oo 74, 500
Rhode Island _. 600 2,200
Connecticut-- -. 1 1,050
Maine 400 8,ico

Vermont — 1,400

Totals g,6oo 97,250

Increase of 1888 over t8S6, 913 per cent.

NUMBER OF ARC LAMPS IN ISOLATED PLANTS.

/SS6. 1888.

Massachusetts — 459 721

Rhode Island __.. 416 731
Connecticut 223 332
Maine.- 10 50
Vermont..- 58 12S

Totals 1. 166 1,962

Increase, 1888 over 1886, 68 per cent.

NUMBER OF INCANDESCENT LAMPS IN ISOLATED PLANTS.

1886. 1888.

Massachusetts - 16,003 40,619
Rhode Island 4, 140 9. 546
Connecticut 2,117 11,050
Maine r,86o 6,908
Vermont ._ 475

Totals ,_ 24,120 68,598

Increase, 1888 over 1886, 184 percent.

SUMMARY.

Total Arc Lamps, 1SS6, 6,992; 1888, 16,419. In-

crease, iSSS over 1886. 135 per cent.

ToT.VL Incandescent Lamps, 1S86, 33,720; 1S88,

165,848. Increase, 1888 over 1886, 392 percent.
Total Arc and Incandescent, 1886, 40,712; 18S8,

182,267. Increase, 1S8S over 1886, 348 per cent.

Those of you who know the ratio of increase in other

sections of the country for the corresponding period, can
judge if New England insurance supervision is a detriment

to your business or otherwise. A whole year without any
considerable fire loss in our country from electric lighting

would be a splendid record, but none too good for any of

us to contemplate. .While such a result is far outside the

bounds of probability in the present condition of things,

it is well inside the bounds of possibility. As well might
we hope to revolve the earth from east to west as to hope
for anything short of millions of dollars of fire loss annu-
ally from the old methods of illuminating by combustion

—

the candles, the gas and the kerosene oil flame, and the

accompanying friction match.

The Vice President : Gentlemen, you have heard

the paper of Mr. Barton. It is now open for discussion.

Mr. Barton : I think the showing in New England
must be so good that there is noihing to say. It speaks
for itself.

The Vice President If there is no objection, the

paper will be received and spread upon the minutes, and
the topic passed.

We will now hear from G W. Parker, of St. Louis, on
what constitutes a good carbon point.

What Constitutes a Goon Carbon Point.

BY G. W. PARKER.

From the standpoint of the manufacturer all well baked
carbons that are straight, free from cracks and other simi-

lar defects, and made from pure material, are good car-

bons. The electric light engineer will say that no carbon

is good unless it will center properly and give him a rea-

sonably long life with a good light. He is not at all in-

quisitive as to the method of their manufacture, provided

they give such results. But as the manufacturer can go no
further than to correct any errors in his mechanical pro-

cesses, the value of the carbon afterwards depends upon
the conditions of its use. Such carbons as are described

in the first paragraph will in some currents be satisfactory

both as to light and life. In others the light may be bril-

liant and the life too short, or there may be arcs too" short

or too long, flaming, or other defects arising from the un-

suitability of the carbon to the current, there being no in

herent defect in the pencil itself. Therefore, to cover the

whole ground of this important inquiry, we should also

have the carefully compiled statements of your experience

of the behavior of carbons burning in your lamps under

varying circumstances. From these, results of great

value to both sides might be obtained.

There appears to be no trouble in determining what con-

stitutes a good carbon mechanically, but to you a good
carbon means one that will give you satisfactory results in

your use of it, and there we find several difficulties, with-

out taking into account imperfections in your apparatus.

The first is the difference in the strength of the current

used in the different systems, and, also, in many cases in

different plants of the same system, the corresponding dif-

ferences in the resistance of each lamp, and frequently, un-

equal adjustments of lamps in the same plant. For con-

venience we are in the habit of referring to those systems

in which a small current and a long arc is used as high

tension systems, and those in which a large current and a

short arc is used as low tension systems. The require-

ments of the low tension seems to be a carbon that is hard,

well plated, and a good conductor, the last being the

most important.

In the high tension, on the contrary, hardness and con-

ductivity seem to be of secondary importance. There is a

tendency to flame and burn unsteadily when a hard carbon

is used In these systems, and a softer one sometimes be-

comes necessary^ which in, many cases shortens the time in
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which a lamp will burn without being: re-tnmmed, but, m
such case the difference is fully made up in the brilliancy

of the light. On the other hand where a soft carbon is

burned in a low tension current, the tendency is to form

needle points which prevents the carbon from centering

properly, causes them to heat and to burn the holder.

Let us

conductivity

The motion to adjourn until 9:30 A.

then put and carried.

M., to-morrow was

Let us pursue the inquiry touching the questions of size,

nductivity, mortality and light, and asce tain if definite

relations can be established in regard to them that may

result in guiding us to the selection of perfect carbons for

use from a mass of mechanically good carbons.

It is a matter of ^reat interest to know in what manner

and to what extent the size of the carbon affects the result

in a current of given strength, covering, of course, in the

general question of conductivity, the all-important results

of life and light.

It is well known that a hard carbon offers less resistaiice

to the current, or, in other words, has greater conductivity

than a soft one; therefore, in carbons of the same length

and diaaieter, made of the same malerial, by the same pro-

cess, conductivity increases and diminishes respectively

with their hardness and softness. In either hard or soit

carbons whatever of conductivity they possess respectively

will be increased or diminished as their diameters are in-

creased or diminished, the length being maintained. It

would appear, therefore, that it is possible to make a softer

carbon of larger diameter that will be the equivalent, in

conductiv ty, of a harder carbon of smaller diameter.

Of carbons of the same hardness and length, but having

different diameters, the larger will, undoubtedly, outlive

the smaller. Of carbons of the same diameter and length,

but differing in hardness, the harder will outlive the

softer. Therefore, a carbon of larger diameter, which is

soft, may be equivalent to a smaller carbon which is hard,

as to life', just as it has bten shown to be equivalent in

conductivitv. The life of a cnrbon is. of course, depend-

ent upon many vicissitudes, such as high winds, broken

o^lobes, etc.; but under the same conditions the statement

made above is, undoubtedly, a fact.

It is well known and admitted that as between hard and

soft carbons of the same diameter the latter will give a more

brilliant light. It is just as well known that in case of hard

carbons those of smaller diameter will, within certain

limits, give a more brilliant light than those of a larger

diameter.

On the above statement of facts it may be regarded as

settled then that with the same diameter, but differing in

hardness, the hard carbon will possess greater conductivity

and have a longer life, but with less brilliancy of light,

while the softer carbon will have less conductivity and a

shorter life, with a more brilliant light. And, further, that

with uniform hardness, but differing in diameter, the larger

diameter will have the greater conductivity and longer life,

with a less brilliant light; while the smaller diameter will

have less conductivity and a shorter life, with a more bril-

liant light.

The foregoing statements indicate invariably that with

greater conductivity light diminishes and hfe increases,

and, conversely, that with diminished conductivity the

brilliancy of the light is increased and the life shortened.

In corroboration of this it appears that a small, hard car-

bon is, practically, the equivalent of a larger, soft carbon,

their conductivity being also equivalent.

Heretofore, it has been considered probable that the di-

ameter, candle power, resistance per Ijmp, conductivity of

the carbon point, and strength of current, are all interde-

pendent, and a change in any of them will affect all the

others, requiring a counteracting change or adjustment in

some of them, in order to restore the proper relations

between them. This, if so, you can readi y see is difficult

to do; for part of the work is to be done by the manufac-

turer,' and the remainder is under your control, i n the

other hand, if the deduction can be properly made from the

statements herein presented, that the resistance of the car-

bon point will determine its capability in respect to light

and life in the different currents, the trouble is practically

removed. It is not impo>sible. 1 think, to construct a ma-

chine that will, at no great increase of cost, assort the car-

bons into groups of uniform resistance or conductivity.

Then, with constant currents, clean lamps, perlcct connec-

tions, and insu ation, you will ascertain ptactically that

carbons mechanically good will prove to be good and uni-

formly so in actual service.

Much more could be written upon this interesting ques-

tion, but this paper is already too long. I have noted for

your discussion some important points which I hope your

experience will enable you to determine definitely if they

are well taken or not. I would be glad to nave the whole

question of the imperfect burning of carbon points

thoroughly canvassed so that manufacturers would get

some hints as to what may be done, by them in the way of

correction when the fault lies at their door. It is especially

desirable to be informed if that very disagreeable feature in

the burning of the carbons called "flaming" is always the

effect of one particular cause and what that cause is

Mr, Parker: I would hke to say to the convention that

the poinls presented in this paper are very important to

manufacturers of carbons. If they are well taken, the road

seems to be open to the manufacturer of carbons that will

be uniformly good. Mr. Morrison stated to me that prob-

ably the best plan would be to have this paper printed and

laid on the desk of each member so that a discussion may
be had upon it to-morrow. 1 can readily can see that the

intricate points presented here cannot be understood by a

simple reading, and if it is the pleasure of the convention

this course will be pursued. I am having the paper printed.

What I have read from is the proof.

The Vice President; What disposition will you make

of the paper ?

Mr. Duncan: I move sir, that the paper be received as

it is, and the gentleman's request be complied with and that a

time be fixed to-morrow alternoon for discussion.

The motion was carried.

Mr. Duncan: I move that this association adjourn to

9:30 to-morrow morning.

THURSDAY'S PROCEEDINGS,
association met at 10 A. M., pursuant to adjourn-The

ment.
The President ; The first business is, by special

order, the amendment to the constitution, "Which the secre-

tary will read.

The secretary read the resolution, that Article IV of the

constitution be hereby amended to read as follows :

*' The president and vice-presidents shall be elected by

ballot to serve during the following meeting.
'' The treasurer and secretary, who may be one and the

same person, shall be nominated by the president, subject

to the approval of the executive committee.
" The executive committee shall be chosen by ballot at

each meeling, either annual, semi-annual or special, to

hold office from the close of the meeting at which they are

elected until the end of the meeting at which their suc-

cessors are chosen."

Mr. DeCamp : I move that the amendment be laid on

the table.

Me. Ridlon : I hope that it will not be laid upon the

table, as there are many reasons why it should be acted

upon. The convention is liable to be held in different

parts of the country, and it is very desirable that all the

officers of the convention, or at least as many as possible,

and more especially the president, who would probably be

a prominent local man in the locality where the convention

should be held, should preside over the convention when it

is held in his place. We have a very large number of men
« ho are eligible for the office of president, although per-

haps none of them can fill Mr. Morrison's place. But

still, when we go outside of Mr. Morrison, we have a

large number that we can select from; and it would take

some little time to go around through them. I hope thai

you will act on this measure and not lay it upon the

table.

The President : This is a very important matteiiand

I hope you will not call for the question until the members

of the convention have all had a chance to speak, if they

desire.

Mr. Leggett : It seems to me that the action of the

committee is in a proper line. At the Boston convention

the same recommendation was made, but was laid upon the

table. There is one suggestion that I w-ould make in the

nature of an amendment, and that is that the office of

president shall be for one year, or at least until the annual

meeting next succeeding ; and that the executive committee

shall be chosen 10 serve at each meeting. We have found

here in this meeting the value of having the chairman of

the executive committee at Pittsburgh ; and you will find

in each place great value in having the chairman of the ex-

ecutive committee at the place where the meeting is to be

held. There is a great deal of work for the executive com-

mittee to do, and a great deal more work is thrown upon the

members of it who are at the place where the 11 eeting is to

be held, than upon any other parties. If the chairman of

the executive committee is selected from a place distant

from the point where the meeting is to be held, it becomes

a matter of very serious consideration as to what arrange-

ments may be made for the entertainment of the committee

or for its operations. On the general question of the

selection of the president and vice-president of the associa-

tion it seems to me it would be of great value to the associ-

ation to have the positions of president and vice-president

located about through the associalion so that ail sections

would feel interested in them. I think that theie is nobody

who would not feel flat ered and gratified to be selected to

hold either one of those offices in this association, and to

confine their selection to the localities where the meeting is

to be held will make such a limitation as to leave out of

consideration some parties who ought to be considered in

that connection, and who come from regions where per-

haps the meetings of the association would never be held.

I, therefore, move, as an amendment, that the terra of

office of president and vice-president extend from the close

of the meeting at which the appointment is made until the

close of the next annual meeting. I hope the action of the

committee will be considered and adapted and not laid upon

the table

The President: You have heard the amendment, what

disposition will you make of it?

Mr. Mason: May we hear it read again, the original

motion with the amendment. Perhaps there are some here

who did not hear the original resolution.

The amendment as reported by the committee, and the

amendment offered by Mr. Leggett, were read bythe secre-

tary.

Mr. Weeks : That is precise'y the way our constitution

and by-laws now stand. As I understand it, the purpose

of this amendment was to strengthen the hands of local

parties in preparing and carrying oui the objects of the as-

sociation ; and it was thought that if the president were

chosen fr m the district where the next convenlion is to be

held, that by virtue of his being the president of the Na-

tional Electric Light association he would be able to accom-

plish a great deal more for the association in the conven-

tion over which he was to preside, than possibly would be

acco.nplished by the chairman of an executive committee.

That 1 believe was the main idea of those who suggested

this amendment. It was further suggested by our presi-

dent and others that the time will very soon come when we

will not meet semi-annually but annually. During the

early history of the association the developments in electric

lio-hting have been so rapid that it has been an absolute

necessity to meet semi-annually in order to keep pace with

such developments; but our industry is becoming more and

more nearly perfect every day; and the probabilities are

that within a very short time an annual meeting will

suffice.

Mr. Leggett: I neglected in my amendment, to piit

the tail on; and I will add it now. I want to add this

clause at the end of my amendment: "and shall not be

eligible for election to the office for two successive terms."

Mr. Weeks: I might say that this matter as suggested,

not by me, but by others with a view of carrying out cer-

tain suggestions that 1 had made with regard to holding a

convention in the west: It had from time to time been

brought to my attention that the association would like to

receive an invitation from us in Kansas City to come out

there and hold a convenlion. 1 had alwaysaiiswered tothat

that we had not at present sufficiently ample facilities in

the way of hotel accommodations to meet the convenience

of the association; but, as I have staled to some of you

personally, we are now constructing two very hne hotels;

and they will have a capacity ol about 300 rooms. They
will be first-class in all respects, and will be finished this

next fall. I have suggested that your next annual conven-

tion be held in Kansas City. My reasons, and the reasons

of others who have talked in this same direction, were

simply these: On looking over our roll of members one

cannot lail to be struck by the lack of western representa-

tives. While in the west we have hundreds and hundreds of

plants— nearly every city and town in Missouri, Illinois,

Kansas, Nebraska and Colorado being provided with elec-

tric light plants—still they have not sent delegates to our

convenlion; and on speaking to them personally about it I

could not induce them to do ^o on account of the great ex-

pense of time and money necessary to come east to attend

a meeting of the associatio . It has been thought that by

holding a convention in K.ansas City, if widely advertised

for a while, we might bring in all these elements. It was

with a view of carrying that matter out that this amendment
was suggested. Il was, as 1 understood it, with a view of

selecting somebody in that locality for president of the

association who could accomplish the most for the associa-

tion in carrying out this matter.

Mr. Phelps : From the discussion of this topic, or of

topics allied to it at the previous meeting', I infer that there

may be a suggestion, or an objection in the minds of some
to this very rapid change of officers, on account of there

being danger of some lack of continuity in the work of the

association, something omitted in the work as between one

meeting and another ; but it seems to me that that objec-

tion will still be met if anyone still entertains it, by the

provision which I underst nd is to be made for a permanent

secretary under compensation, who will be in a position to

preserve the continuity of the work, and by keeping upon

the executive committee a certain number of gentlemen

from time to time, so that that committee, having charge

chiefly of the work of the association, will be in a position

to preserve this continuity and relation between the busi-

ness of one session and that of the next. It seems to me
therefore that the suggestion embodied in this amendment
to secure a president, vice-president and chairman of the

executive committee from the vicinity in which the meetings

are to be held is eminently desirable.

After some discussion Mr. Leggett made a motion that

article IV of the constitution be amended by adding at the

end of the first cause, alter the word " meeting," the fol-

lowing words :
" and shall not be elegible for re-election

for a ne.xt succeeding term." Making the article read :

" The president and vice-presidents shall be elected by bal-

lot to serve from the close of the annual meeting at which

rhey are elected until the close of the next annual meeting,

and shall not be eligible for reelection for the next succeed-

ing term."

The President : You have heard the amendment to

the constitution offered by Mr. Leggett. Under the pro-

visions of Article IX, this amendment goes to a committee

to be appointed by the chair. 1 will name as such commit-

tee Mr. Leggett, Mr. Weeks and iSIr. Duncan ; and I

instruct them to report at this meetinn. The next thing in

order will be the report of the committee fur nominations

for officers, but, in view of the action just had, I would
suggest that the reading of that report be postponed until

after the report of the committee just appointed. If there

be no objection expressed it will be so ordered.

Mr DeCamp : 1 would like to ask if the duties of the

committee just appointed to consider Mr. Leggett's

amendment are confined to that particular amendment. In

the report of the executive committee I think that there

was a provision made for making the position of secretary

and treasurer a salaried one 'I hat is not provided for in

the constitution, as it seems to me it ought to be ; and I

think that will require an amendment to the conslitulion.

I think it ought to be acted upon at this session ; and if

you will give me time I will frame an amendment, and it

can go to the same committee.

'i he President: You can have the floor for the

amendment at any time you may wish. Then it can be re-

ferred to the same committee. Before pri ceeding to the

regular order of business, E. Carpenter Smith, of

Pittsburgh, desires to m ke an amendment.
Mr. S.MlTH : 1 have much pleasure in announcing to the

• members of the convention that we have made an arrange-

ment with the officers of the Philadelphia Gas company,
thiough Mr. Weslinghouse, to have their stand-pipe at

36th street lighted at seven o'clock this evening ; and mem-
bers who have not seen it. will find it of interest. I may say

that it is equivalent to the lighting of one of the regular

gas wells. For those who wish to visit it, the cars will be

in waiting at the hotel at 6:30. 'I hose who wish to see the

performance, are requested to come promptly, as the heat

from the pipe is so tremendous that it hurts the roofs of

the houses in the vicinity, and Ihey do not care to keep it

lighted for more than a few minutes at a time. Those who go

will be able to return in time to take the eight o'clock

train for the east.

Dr. Moses : It is perhaps out of order, but just sus-

pend your judgement for a while to enable us to offer a

recommendation to the committees that have been appoint-

ed by the chair. A committee is supposed to express the

feeling of the body from which they are severed for the time.

It is rather a concentration of action for the purpose of

subsequent general discussion. 1 would therefore ask

these gentlemen of the committee who have been appointed

to consider the amendment of Mr. Leggett, to bear in mind
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that we have been going along successfully since Uie found-

ing of this association unilcr one leadership. [Applause]. If

we have l5een successful, it is very largely tlue to his dis-

cretion, and to his continuous government of tllis body. He
now finds the burden a little unbearable nt present, and has

got restive ; and. if I may use such an expression, he has
" kicked over the traces " this time. But, we may still

want him .as a wheel horse; there is no telling. Therefore

I would ask that committee to please consider seriously

whether it is advisable in any way to hamper us in our re-

election of such a man, when the time may come that it

shall seem desirable. Death might remove the most able

presiding officer ; circumstances might cause his resigna-

tion ; we might feel as if there was a kind of crisis in our

affairs ; and it would not be possible perhaps, to amend the

constitution quickly enough ; and it may be necessary for

us to have the leadership of our president again. There-

fore, without anything that appears like fulsome compli-

ment, or that bears any appearance of flattery (for I regard

that as once sat upon by the committeei.I think it would be

wise to consider very carefully whether we should hamper
ourselves at iny time when we get a good man in theofiice,

a man who might bepre-eminent in that position, and whom
we should not want to get rid of. Another crisis may occur

in the history of the association. The very legislative pool

that the chairman of our legal committee was going to stir

up might require us to have a very strong man in the chair.

So I hope that the committee will consider this suggestion,

and will excuse my offering it.

I am requested, Mr. President, by F. G. Acheson, the

gentleman who was appointed yesterday by the chair as a

member of the committee on insulation, to express his

thanks to the convention for the honor done him, and he

says that he feels that while he is perfectly wdling to give

us the benefit of his experience in such matters, still the

fact of his occupying a position on that committee might be

misinterpreted by other gentlemen who are connected like

himself with wiring interests. And, therefore, while

thanking the association for its action, he respectfully de-

clines the honor of the appointment.

Mr. Mason ; I move that we accept the resignation of

Mr. Acheson: I make this motion as I made the motion

yesterday, confirming theaction appointing him; I do this

in deference to his delicate feeling, which I fully appre-

ciate.

The President; Ordinarily the appointment of a gen-

tleman upon any committee would be directly in the hands

of the president; and the necessity lor a resignation would
not exist. Mr. Acheson was paid the high complirnent of

having been elected to a place on this committee by the

direct and unanimous vote of the National Electric Light

association; and that is a compliment w-hich was never

before paid to any gentleman in the history of the associa-

tion, ft is with deepest regret (you will excuse me for

speaking from the chair as that was one of the rights

I reserved to myself wdien you made me president in

Chicago) that I find the association is now about to lose

(because I see the drift of this) the services of a man so

eminently capable of acting on that committee, and of

giving intelligent and useful information to this associ-

ation. I hope, although he leaves the committee,

he will* not deprive us of those services wdiich he is

so eminently fitted to give. The question is on accepting

the resignation of Mr. Acheson.

The question was put, and the resignation accepted.

The President ; I suggested to the acting president

of yesterday afternoon the propriety of having the very im-

portant papers which were to be read presented for discus-

sion this morning. W^ are now through with our business

and are ready for the discussion. The papers to be read

relate to a subject of more interest perhaps to the members
of the association than any subject that has been presented

to them for a long time, that is, they relate to the alternat-

ing and direct currents. T. C. Smith of Pittsburgh, and
Mr, Shallenberger of Pittsburgh, are to present their view of

the case from the alternating current side ; and Mr. Leggett

and Jesse M.- Smith of Detroit are to present the other side.

The other side covers a whole lot of ground. If there be

no objection all of these papers will be read one after the

other, and then the discussion can take place intelligently,

as you will then have both sides of the question before you.

If there is no objection e-xpressed the papers will take that

course of procedure.

The DisTRiBoiiON of Electkicity by Alternate
CUKRENTS.

BY T. C. SMITH.

The distribution o{ electricity by means of alternating

currents, though comparatively new in ibis country, has
already reached such an enormous importance that it is

with great hesitation that I venture upon it, even though
limiting myself to the strictly practical side of the work,
dealing with the apparatus as we receive it from the

hands of the manufacturer, and leaving out entirely the

question of the efficiency of dynamos and converters. It»

Is onl}^ the knowledge that the mistakes of those who cen-

ter upon any uevv line of business are the rounds of the

ladder by which we all attain success that enables me to

lay before you some of the conclusions at which I have
arrived after several yeais' experience of varied types of

electric lighting, both by the arc, by the direct current

incandescent, and the alternate current incandescent.

The subject naturally divides itself into several heads,

but I would first say that it appears impossitjle to lay

down any general plan of distribution which would be
practicable in all cases. In almost every town a differ-

ent plan will be required, and this will depend in most
cases purely upon local circumstances. Systems that

would be admirable for thicklj' settled and densely pop-
ulated districts will not be successful.in thinly populated
and widely scattered ones. I wish it to be understood
that whenever I speak in this paper of success and suc-

cessful .systems, 1 luean successful entirely in a com-
mercial way, and the conditions of this commercial
success will vary in every town and district. 1 will

therefore content myself with describing the method

which I liave foiuid lo be most sucfcssful in the various

districts with which 1 have had actual expeiicnee, and
leave it for those who may be called on to design and
lay out the lighting of any particular district to judge
for themselves which line of action lo pursue.

Naturally the first pari of my subject is the dynamo,
and tlie slalion detail. I have tried the small anil large

dynamo and have concluded that it is a very great point

to properly proportion the size of dynamo to the ])roba-

blc size of the station: that is, not to have dynamos of

different sizes, but first to determine what the unit shall

be, making it as large as possible, and then make your
whole ai^paratus additions to that unit size. This sim-

plifies matters very much, enabling machines to be in-

terchangeable, both as regards their parts and their work,
and this I am sure will be adnutted by all who have ever

had the annoyance of a break-down on an engine or ma-
chinery, when perhaps they had standing idle plenty of

apparatus, which, from various circumstances, could
neither be used itself, nor be robbed to repair the break-
down.

1 would drive each dynamo by a separate engine, tind

this for several reasons. By proportioning the engine to

the dynamo it will be possible to have the engine run-
ning slightly overloaded when the dynamo is doing its

utmost during the hours of heavy lighting, and as this

extreme load falls off to the lighter hours of running,

the engine will be working at its point of best economy,
instead of running underloaded, and thereby wasting
steam. Thus we use in our station on Virgin Alley dy-
namos of 2500 lights capacity, each driven by 200 horse
power engine. During sixteen hours of the day these

dynamos run driving 2,000 lights, and the engines are

cutting off at quarter stroke and developing 200 horse
power. During the other eight hours, we have driven
these dynamos as high as 2,800 lights, during which
time the' engine was of course overloaded, and was not
working to so good an economy ; but eight hours of

overload is not nearly so wasteful as sixteeen hours of

underload. Again, we have had it very forcibly dem-
onstrat ed more than once that if the engine be only large

enough to drive the dynamo with ease, a heavy short cir

cuit 6n the mains outside will simply pull the engine up
or slow it down, without destroying the dynamo, and
only those who have seen a nine foot fly-wheel running
250 revolutions per minute on a 200 horse power engine,

slowed right down in almost an instant of time, can re-

alize the Ferrific strain to which everything is subjected
in such cases. I would mention right here that the ele-

ment of time is a very great factor in such circumstan-
ces, as in an accident of this kind mischief is often done
before the safety catches can melt .out. The direct belt-

ing of the engine to the dynarno is always to be pre-

ferred; shafting is, except under exceptional circumstan-
ces, simply a nuis.ince for incandescent electric light

stations, and the economy of one large engine over many
small ones has been enormously overrated. For arc

light work, where the lights are all lighted and extin-

guished at certain hours, the large engine is good ; but
for incandescent work, where the load is absolutely out
of the control of the station, it is impossible to ste;tdily

run a large engine at anything like its most economical
load, whereas with separate engines the machines can be
started and stopped the moment that they are needed or

are done with. The oil from shafting will always cause
more or less grease and dirt.

For central station use, except for very .small plants,

I should certainly use separately excited dynamos, and
should do the exciting from two or more dynamos, each
capable of exciting the whole sj^stem. In this way,
with the station running at its normal, the only regula-
tion required is that obtained by working the single rhe-

ostat in the field of the motor, and as we have designed
our station at Pittsburgh, this will mean the regulation of
15,000 lights by one six-inch hand wheel.
Of course each dynamo should have its separate field

rheostat to make up for any slight difference in speed of
engines. The two exciters should lie so arranged that
they can be run together or separate, or that either can
do the whole work, which, of course, is easily accom-
plished by feeding them into a separate pair of exciter
bars on the switch board, and charging the fields of the
alternating dynamos from these. The general question
as to whether it is better to use separate circuits for sep-
arate machines, or to couple them into a general set of
'bus wires, and distribute from them, is too large to

be lightly decided, as also is the question as to whether
it is best to run separate circuits for separate districts or
to run into a general system of high pressure mains out-
side of the station, feeding into these mains at different
points and again distributtng from them. I am not pre-
pared to expiess any preference, but I think that local
circumstances will generally decide this question. There
seems to me little doubt that in underground systems
the net work of high pressure mains would be the best,

but for overhead work wc have adopted the .system of
separate circuits from separate dynamos, using a switch
board which enables us practically to run any circuit or
any number of circuits from any dynamo, and running
these dynamos separately and not in multiple arc. In
spite of the utmost precautions, the unregcnerate tele-

phone and telegraph men are always hauling wires across
our high pressure mains and feeders, and while their
wires and not ours generally suffer, after hearing the
frightful roar that comes from the dynamo that is run-
ning the particular circuit so crossed, we always feel re-

lieved to know that only one dynamo is in danger of
being thrown out by the slipping off of the belt, for a
twenty inch belt is not a pleasant thing to have flying
around loose. In case of any trouble, such as fire, a
circuit broken down, or anything of that sort, we can
pull the switch of Ihat particular circuit, until we can
cut out the part affected. The system that I have laid
out for use here will of course take a long time to intro-
duce, in view of the fact that we are changing from one
system to the other, and have to be governed largely by

the loealion of our lighting, our existing lines, and the

possibility of putting up additional pole Hues, but it

takes in my vision ti.e form of a series of heavy mains
down the main streets with cross lines on the cross streets,

with switches on Ihe jioles, ctibling any of the cross

streets to be I'un from the mains on either of the main
streets, so thtit in ease of a fire on one of the main streets

the section represented by the block in which the fire

occurs, can by the pulling of two switches be complete!}'
cut off, while the cross streets on either side of the sec-

tion will enable the lights beyond the fire or broken cir-

cuit to be operated, with only the trouble of a slightly

larger percentage of lass and the consequent dimming
of the lights.

For the main overhead wires, I must harp upon the

old string which cannot be struck too often ; namely,
high insullation. For 100 volt current work, the old

standby of " Undertakers " wire will pass; but when it

comes to 1,0U0 volts difference of potential, and ViO or
140 amperes to back it up, one realizes very quickly that

nothing is too good to curb this fiery steed. We are still

paying the penally of early ignorance in having many
circuits of underwriters wire stretched upon our poles,

and 1 have stood and listened with fear and trembling
to the howls f)f a new dynamo which had only been
in operation for a few hours, when we had four short
circuits in as many minutes, caused by dead wires falling

across these mains on a wet day; while on the other hand
I have been gratified beyond expression to see our line-

men remove ten or twelve old bare iron " District call

"

wires which had been hanging all night right across our
high pressure liigh insulation mains, and this during a
soaking rain. Especially should the service wires to the
conveners be of the best insulation, not only for fire,

but for protection to life, for while the shock does not
kill, even a 100 volt shock may make a man start so as
to fall off a ladder, and any death or injury will be
credited to the electric current. We have adopted a
standard of a separation of three feet between the two
wires nearest each other on our cross arms, and do not
allow under any circumstances the tapping of service
lines directly to these wires. All services must be at-

tached through the medium of a small spreader on the
eudof tin.' cross arm, whidi I have no doubt all those
present haie noticed on the streets.

In some districts where the number of lights in each
building is small, we run secondary low pressure mains,
and place the converters on the poles, and make our
distribution from our secondary mains, but our experi-

ence has been that this is not a very satisfactory way of
doing. The percentage of loss on those seconiiary
mains, unless the Avires are very large and the converters
very numerous, either of which is objectionable, causes
such a decided variation in the lights as to give grounds
for numerous complaints.

The question of the loss on Ihe high pressure feeders
and mains is one which I think has not received enough
attention. When the alternating system was first intro-

duced, so much was said about the extreme smallness of
the wire required that a great many of the arc light men
throughout the country who had been accustomed to

congratulate themselves on the fact that No. (i wire was
big enough for a 20 mile circuit immediately jumped to

the conclusion that because it was a high tension current,

No. 6 wire was big enough for all purposes; and conse-
quently more than one case of dreadful grief has arisen,

I have laid out our circuits on a certain fixed plan, which
is that each circuit shall be laid out for 1,300 lights (that

being the size of unit which we at first adopted) and
made them of sizes to carry these 1,300 lights with a loss

of not more than 2 per cent, with the whole load on.

By having feeders large enough for this, we prevent any
noticeable differences in candle power from one end of

the circuit to the other, and should we be even com-
pelled to run a light circuit and a loaded one on the same
machine, the increase in the one or the decrease in the

other would not be injurious. Of course we try to so

arrange our circuits so that the load shall vary about the

same on each, but the suddenness with which storms
creep up in Pittsburgh makes our load very uncertain
and erratic. We have run for three days and nights

with only a little more than half of the machiner}^ in

operation, and then from Monday night to Frida}^ morn-
ing have had to run eveiy incandescent machine in the
station under a load that fairly staggei'ed it.

I now come to the question of the placing of the con-

verters, and for this I think that you may safely lay

down the general rule that wherever j'ou are simply
carrying current, do it at high pressure, and keep your
low pressure for the purely local distribution. With
proper precautions, I do not see that there is any real

danger in carrying the high pressure wires into and
through the building. If a thousand volt current from
a central stalionis not to be allowed in a building on
account of its dangers, then, every arc light plant,

whether from central station or an isolated plant in the

building, must be condemned for the same leason. Of
course, the cases where two wires of an arc circuit with
a difference of a potential of 1,000 volts are run close

together, are not nearly so frequent as must be the case

where there is constant difference of potential of 1,000

volts in the alternating system, and again, of course we
have the fact that the diiect current on arc circuits is

generally not more than 20 amperes, while, as I have
remarked before, our alternating circuits run as high as

130 amperes ; but the fact that one is a direct, and the

other an alternatiug current, largely makes up for this

difference. With all due respect for the many gentle-

men who have discussed so learnedly of the deadly
alternating current, and on the frightful results there-

from, and whose experience with llie alternating sj'stem

is mostly confined to the magneto bell or induction coil,

I must maintain that the alternating current, while it is

in mild doses of from one hundred to two or three hun-
dred volts intensely more disagreeable than the direct

current of the same voltage, when it comes to 1,000 volts,
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or more, it is very much less dangerous to life. I make
this statement with the more confidence as I have tried

them both, and we have in our station here not one, but
half a dozen cases, where our linemen and dynamo men
have received the full 1,000 volts, generally being pretty

badly burned at the point of contact, but experiencing

no ill after effects, while, whenever any of our men
receive a shock from one of our arc machines, they are

nearly always sick for a da}'- after. This very fact of

the alternating current being more disagreeable adds to

its safety^ as the men are disinclined to work on the

wires, even when there is only a slight leak, where,
with the direct current, they wdl often take much
greater risks. lu carrying our higti pressure

wires through the buildings, we have adopted
the invariable rule that they must be carried on por-

celain insulators, and the wires themselves waterproof
in all cases. We do not allow them to be run in mould-
ing, but where the wires are to be concealed or protected

a casing is run around the wires, outside of the porcelain

insulators. Hard rubber must always be used for floors

and walls. The converters are all placed with porcelain

knobs behind tliem, giving an air space of two inches

between them and the wall, and we prefer in all cases to

put them against brick, rather than against wood or plas-

ter. I understand that in some districts the use of con-
verters inside buildings has been forbidden, but I think
that this position is a most unjust and untenable one.

The only argument that can be brought against their be-

ing placed inside is the danger to life or of fire For
the first, the converter is well insulated, and is placed
high up, out of reach, and a most potent argument,
though one, I am sorry to say, often refused recognition,

it is not placed there to be handled. As regaris the dan-
ger from fire, all ihe converters with which I have had
any experience are boxed up completely in iron cases,

the only opening in which is a small one at the bottom,
for ventilation. They cannot possibly get hotter than
the melting point of lead for the simple reason that if

they should the fuses would blow out and cut them out
of the circuit, and any one who has performed the old
experiment of melting lead in a piece of paper can
easily see that this heat is not liable to set anything
on fire ; and even should the converter burn out
no flame can escape from it to set fire to anything, how
ever inflammable. If the converter is to be banished
from buildings on account of danger from fire, then every
stove, high pressure steam pipe, and, for that matter,
every gas jet must also be banished.

In a Chinese fire cracker lately published I find the
statement that Inspector McDevitt has relegated to the
cellar all converters, and that he says that in the first

case of explosion or fire from them they will have to go
to the street. !Now, as vice president of the company
owning these converters, I have simply to say that this

is not so, and that these converters are placed all through
the buildings, wherever we may desire to have them,
and only three or four are in cellars. Moreover, so far

from 3Ir. McDevitt making any such statement, he has
steadily refused, even under the most urgent solicitation

of the Chinese gentlemen, to make any such restriction,

but has very properly stated that untd an explosion or
fire occurred, he can take no such action. 1 speak of
the publication as a "fire cracker" for three reasons

—

first, because it is red; second, it is chiefly noise; thirdly,

a good many crackers are only fizzles.

In regard to the liability to burn out and the dangers
therefrom, I can only say that out of over 600 convert-
ers of all sizes, from 5 to 50 lights each, in an experi-

ence extending over twelve months of constant service
night and day without any stop, we have had but three
actual cases of burning out, two of these being five-

light converters and one being a fifty-light converter.
The two five-light converters were simply slowly roasted
from pverloading, until, finally, the insulation on the
primaries were charred through, when the fuses blew
out instantly and all was over. In one case the custo-
mer had been atti'acted by the converter singing, and
was standing looking at it when his lights suddenly
went out, and he had to go into a neighbor's store to
ascertain whether the trouble was in his lights only or
with the main circuit. The fifty-light converter suf-
fered in the same way, having nobly endeavored for
some two days to run 120 lights. It was one of three
on a section of secondary mains, and the lineman M'ho
had been sent out to examine them, owing to complaint
to us of poor light, reported that two of them were all

right, as they were cold, but that one of them was bad,
as it was very hot, and preparations were being made to
change this - converter, when a message was
reooived from one of our customers that the
"stove on the pole" in front of his place was smoking.
Investigation showed that both plugs in the other two
converters were blown, and the only reason that this one
had not followed suit was the fact that some ingenious
gentleman had made them of copper. We have had
three cases of defective converters ; that is, converters
with a wire broken inside, or short-circuited, so that the
moment the current was put into them, they would
blow out all the fuses, and if new fuses were put in,

they would again immediately blow, but the men in
these cases of course immediately returned them to the
shop for examination. Out of the 60a converters, we
have actually had to remove or repair 1 per cent, in ac-
tual service, and I submit that on a total converter
capacity of 17,000 lights, this is a very good proof that
these converters are well made and not dangerous.

In all of our experience, we have not had one single
case of connection between the primary and secondary,
or the primary and the shell of the converter, even in
the ease of the burned out converters, and we had just a
few days ago the tiist case of a connection between the
secondary and the shell of the converter, and this last
was found upon examination. We started in with the
idea that it was better in cases where we had, from the
number of the lights in a building, to use more than one

converter to bank them ; that is to say. connect all the
primaries and all the secondaries in multiple, and dis-

tribute from this bus wire, but two or three peculiar ex-
periences have led us to change our plans, and never to

do so if it can bo easily avoided. We had two or three
unfortunate cases where one converter of a bank
for some unknown reason would blow its plug,
thus overloading the others, tiien perhaps another
would give way, and thereafter it was a race
as to which would blow its plugs the quickest.
It is not calculated to make one feel comfortable to have
400 lights in a theater go out at once, just as the curtain
was about four feet from the stage, in the beginning of
the third act, yet this was our experience last Christmas
day. We had the converters fused up and running in
half an hour, but next day the same thing occurred,
though the gas man seeing the lights dim down was
quick enough in shutting off his different circuits to stop
three or four converters, which gave lights enough to

pull through. We have cut this building up, and each
converter now carries its own load with the result, we
have detected one of them which for some reason un-
known always tried to do more than its share of the
work, but while we have marked it, we have not
troubled to change it, as, working singly, it

does its work. well. We have had another case of the
same kind in another bank of converters, which have
also since been separated, when we found the trout)le

arose from a poor connection which heated up the fuse
to melting point; yet, as we have in the City Hall two
banks of thirteen ten-light converters each, and in the
Union Station a bank of twenty five ten light converters
and eight twenty-light converters, from which have
never had the current off for nearly three months, and
not a single converter blew its fuses, we cannot say that
this result would always or even generally obtain; but
as the object of banking is primarily to prevent the total

extinction in case of one converter going out, and as this

is better attained by the judicious running of the sec-

ondary circuits, we prefer keeping the converters
sej^arated.

For the secondary wiring in the buildings we need lay

down no laws. The rules governing this are too well
known to need any repetition. One advantage of the
alternating system, which was first brought to my atten-

tion by one of our wiremen, is the fact that wires carry-

ing the alternating system do not blacken the surface on
wiiich they run. We have in our station circuits of di-

rect and alternating currents side by side put up at the
same time, on a ceiling painted in very light colors, and
which have been burning the same number of hours.
The paint under the direct current wires is very dirty,

in the usual style, and the wires themselves are covered
witu black deposit, while the alternating current wires,

and the ceiling on which they lie, are as clean as when
put up.
There yet remains one point on which I wish to say a

few words, and it is a subject of the greatest importance.
Now that the alternating current distribution is a pro-
nounced success, there is no reason why the places of all

others where incandescent light is most desirable, merely
in residences, should not enjoy the advantages and im-
provements from which they have been hitherto debarred
by their distance from the usual center of distribution,

and it is when we bring electricity into the dwelling-
house, Avhere it will be daily and hourly needed and
handled by women and children that we realize how
absolutely necessary it is that we use anything and eve-

rything that can tend to make safe its introduction and
manipulation. Of course the first and second of these are,

good insulation, better insulation and best insulation,

but besides this, there are other points to be considered,
and one that seems to be worthy of very careful

consideration, and the fullest discussion, is that which
has been more than once suggested, namely: the making
of permanent ground connections with the secondary
wires. The object of this is, of course, that should a
leak occur at any point between the primary and sec-

ondary, the current, being already grounded, will render
it impossible for any one to receive a -shock by touching
the secondary and at the same time making an earth

connection. When I first considered this question I said

in my haste that this was not a proper course of action,

as it simply provoked a ground at some other point

and seeing the careful insulation of the convert-

ers we use, I could not see any danger of a leak
across. I have considered and heard some discussion

both pro and con, and for this purpose I should like to

hear the most bitter partisans on either side, that we may
get from them every little weakness on either side of

the question brought out.

In a paper like this it is impossible to do more than to

give the merest sketch of the subject, but I trust that

what I have said may be the means of inviting discus-

sion and inquiry, for it is only bj'' this means that we
can arrive at the true facts in any case, and. as we all

know, the electric light industry has suffered more than
tongue can tell from the general ignorance of its dan-

gers and requirements, which hindered and injured its

early introduction into this country, and which led to the

spending of so much good money on plants and wires

which were not merely insufficient, but absolutely danger-

ous. Now that we have taken, as it were, a new departure

and entered into a new era of progress, let us not fall

into the same errors which marred the eariy history

of our business, but strive with might and main, by dis-

cussion and interchange of experience to make each new
installation another stride towards perfection in what I

think is undoubtedly the greatest achievement of the

age—the distribution of electricity by alternate currents.

The Energy of Alternating Currents.

by o. b. shallenberger.

The adoption of the alternating current tor electric light-

ing has introduced a number of questions in regard to its

measurement which have an important practical bearing,

since they involve the subject of the relative efficiency of the

direct and alternating systems; and for this reason,

perhaps, a few words on the subject may not be amiss. It

is not proposed to enter into a mathematical discussion,

but rather to offer a (ew illustrations and examples which
will assist in a general understanding of the subject, and
at the same time prove i he uncertainty of the well known
rules for direct currents, when generally applied to alter-

nating currents. Under certain well defined conditions

such methods may be employed without sensible error, and
fortunately for the electric lighting industry, these condi-

tions are naturally present in the exact kind of apparatus
necessary for the simple and economical distribution of the

aUernating current.

In estimating the amount of energy expended in a
circuit traversed by a direct or continuous current we
are accustomed to base the calculation on measurements of
the difference of potential between the two points of the

circuit in question, and, at the same time, the current

traversing that circuit. The product of these two quanti-

ties, as is well known, gives a correct measure of the

energy of the circuit expressed in watts. This method may
or may not be applicable to alternating currents, the dis-

tinction depending upon the presence or absence of self-

induction in the circuit. In the case of a straight copper
wire going out from the source of current and turned back
01 itself in close proximity, it may be assumed that self-

induction is practical!)'' absent, and hence no sensible error

would be involved in taking the product of the difference of

potential between any two points, as measured on a

Cardew voltmeter, and the current traversing that por-
tion of the circuit as determined by a Siemens dynamometer,
and then using these two factors in the product which rep-

resents the amount of the work done. This would give a

correct result; but the introduction of a coil of wire wound
in one direction, especially when it surrounds an iron core

greatly modifies the conditions, and causes an error, the

amount of which is dependent on the form and size of the

coil. The reason for this is that the additional element of

self-induction has been introduced, with consequent re-

tardation of the phases of current. This simply means
that, as the difference of potential alternately rises and falls

and reverses its polarity, the corresponding fluctuations of

current do not occur at corresponding instances of time.

The want of synchronism may be of any amount between
zero and a quarter of a complete wave length. When there

is no self-induction present in the circuit, there is no dis-

placement, but a departure from this relative position may
be produced bv introducing self-induction into the circuit,

and to a point which may theoretically cause the waves of

the current to lag a quarter of one complete alternation

behind the waves of the electromotive force, although it

is impossible to realize this amount in practice.

Let us inquire now what is the effect of this displace-

ment on the amount of energy expended in the circuit. As
a preliminary step it will be well to examine the case of a
secondary battery which is being charged from a suitable

direct current generator. Suppose first, that current is

suppHed from the generator with a sufficient electromotive

force to overcome the counter electromotive force of the

cells, and produce a certain flow of current. We may in-

troduce into the circuit a suitable ammeter to determine its

amount, and connect across the circuit a voltmeter, and by
the product of the indications of these two instruments we
obtain a result which shows the expenditure of energy at

that time. But if. later in the process of charging, the

speed of the generator is reduced to such a point that the

counter electromotive force of the battery is sufficient to

overcome the electromotive force of the generator, and cause

a flow of current in the opposite direction, it is well under-

stood that the battery would no longer be charging, but

would be running the dynamo as a motor, and consequently
expending energy upon it. If the resistances of the ar-

mature and battery are low, the readings of the voltmeter

and the ammeter might.be exactly the same as in the for-

mer case, and the product of these two factors would of

course show the same amount of work done. In the

absence of any other information than the readings of these

instruments, it would be impossible to judge whether work
was being done by the generator on the battery or by the

battery on the generator. Another element requires con-

sideration, and that is the direction of the current as related

to the difference of potential across the circuit. Referring

to diagram i [indicating] a generator is shown at G supply-

ing current to charge a battery at L. Let it be assumed
that the electromotive force of the generator is in such a

direction as to make the upper conductor positive, with re-

lation to the lower. Calling this a positive electromotive

force, a current in the direction of the full arrow would be
positive, and one in the direction of the dotted arrow
would be negative. Whenever the generator is doing work
on the battery, the current flows from the positive to the

negative conductor through the battery, or in the direction

in which the generator tends to deliver the current. If we
had called the electromotive force of the generator nega-

tive, this would be a negative current. We can assume
either, but in each case the current and electromotive force

have the same sign. When, however, the electromotive

force of the generator falls sufficiently to allow that of the

battery to overcome it, and send a current in the opposite

direction, as shown by the dotted arrow, the conditions are

reversed ; that is, the battery is doing work on the genera-

tor and driving it as a motor, but without the polarity of

the external circuit being charged. We now have a posi-

tive electromotive force, a negative current in the battery,

and work done by the battery on the rest of the circuit.

The foregoing is only an illustration of the general law
that when the difference of potential between two points oh
an electrical circuit is of the same sign as the current tra-

versing it, work is being expended on that portion of the

circuit ; and conversely, if there are opposite signs, work
is being restored by that part of the circuit. It is there-

fore necessary to know the relative polarities of the current

and electromotive force as well as their amounts, in order

to have a complete knowledge of the energy of a circuit.

The same thing is true of ah alternating current, that is,
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we must know whether the instantaneous values of elec-

iromotivc force and current h:ivc the same si",n, as well as

the vahics ihemselves ; anti tliiscan only be the case where
no sclf-iniluclion is present, or in tlie practically equivalent
casein whicli the self-induction is so nearly neutralized as

to be of no relative importance.
Referiing now to tliagrani 2, [indicating] there are shown

two curves in the upper figure, E and C. E represents the

the phase of electromotive force of an alternating gener-

ator, and C the corresponding current through a circviit

possessing a certain amount of self induction. I'istances

along the horizontal line are taken, as usual, to represent

successive periods of time, and the relative amounts of cur-

rent or electromotive force are represented by the vertical

distance above or below tliis line, those above being called

positive, and those below negative. It will be seen on in-

spection of the figure, that at the instant shown at i, the

electromotive force is zero, while at the same time the cur-

rent has a considerable negative value. Again at the point

2 the current falls to zero, while the electromotive force

has risen to the amount shown by the vertical line at 2. At
3 we have an instant at which the current and electro-

motive force are of opposite sign. Here we have three

distinct cases, in the first t*o of which no work is being
done, and in the third work is being done by the circuit

on the generator ; but in each case an effect would be pro-

duced on the instruments used for the measurements of

electromotive force and current. In fact, taking independ
ent continuous measurements of the electromotive force

and current, it is quite evident tliat the same results would
be obtained without regard to the time relation of the

phases, so long as the form of each remained unchanged,
and for this reason the result would be the same from such
measurements whether the curves were coincident in time,

and the current cuive occupied the same space as the curve

E. or were displaced as shown in the diagram. In the for

mer case, as there is no displacement of phase, the products

of the current and electromotive force at each instant

would be positive ; that is, work would be done at each in-

stant upon the external circuit except when passing through
the valves at zero.

The effect of the displacement of the current phase is

shown in the lower figure, where a curve is drawn to show
the phase of work done at each instant of time when the

lag of the current phase is of the amount here represented.

At I work is being done, since the product of E and C
contains a zero factor. Between i and 2 we have work
done by the coil, since the electromotive force is positive at

the same time that the current is negative. Then we have
a period in which work is expended by the generator ; and
then at 3 again, work is restored by the circuit to the gen-
erator. By still further displacing the current phase the

amount of work restored to the generator may be greatly

increased. The example I have taken, a retardation of

about one sixth of the phase length, is a very moderate
one, and easily realized in practice, and yet the amount of

energy restored to the circuit in the work done by the coil

is nearly one-fourth of the apparent amount of energy ex-

pended, as shown by the product of current electromotive

force. The diagrams are not intended to show the exact

forms of current phase, or of the phase work done, but
they are sufficiently near average conditions for purposes
of illustration.

A retardation of one-fifth of the phase restores about
one-third of apparent energy to the circuit, and beyond
this point, the proportion restored increases in a high ratio.

The actual work done can never be more than the product
of the current and electromotive force and may easily be
only a small fraction of that amount.
To show that this retardation is not an imaginary thing,

but may have a very decided iufluence on actual measure-
ments, I will describe two experiments which show phe-
nomena that can be accounted for in no other way, or at

least, cannot be explained by the ordinary rules of direct

current measurement. An experiment by the writer similar

to the second of these was described by Mr. Stanley, in a
paper before the New York Society of Engineers some
weeks ago, and is still another example of the same phe-
nomena. In Figure 3 two conductors A and B, are shown
[referring to diagram] between which an alternating dif-

ference of potentials of 100 volts is maintained, and indica-

ted on the Cardew voltmeter V. Between these two con-
ductors a third C, is placed, and two Cardew voltmeters,

Vj and V2 are connected across the two circuits, and show
by the sum of their readings the difference of potential

between A and B. They should, under ordinary condi-
tions agree with the reading of the one at V. Between
A and C is connected an incandescent lamp L, and between
C and B through a switch, the circuit may be closed either

through the lamp Lo or through a coil of wire S, which sur-

rounds a soft iron core. With the connections as shown in

the diagram ; that is, with the switch connected to the lamp
Lg, a perfect balance is obtained, and by adjusting the dif-

ference of a potential between A and B to lOO volts, we ob-

tain readings of 50 volts on each of the voltmeters Vj and
Vo. If, however, the switch be transferred to the point which
connects it with the coil, a somewhat remarkable effect is

observed. The readings of the voltmeters at V and Vi,
remain constant, since the coil has been so proportioned
by trial as to exactly replace the lamp L| and maintain La
at exactly the same degree of luminosity; but the volt-

meter, V2, instead of remaining constant in its indication,

as might have been supposed, increases its indication to 80
volts, so that we have our choice, so to speak, of two meas
ures of the difference of potential between the conductors
A and B. These are of such large cross section as to be of

sensibly the same difference of potential throughout their

length. Measuring at V we have 100 volts as before, but
at Vi and Va we have the sum of fifty and eighty or 130
volts. It is quite evident that there is some condition pres-

ent, entirely remote from any which could be produced by
the action of direct current; for it is absurd to suppose that

at the same instant of time we can have two separate val-

ues for the difference of potential between the same two
points. The natural inference seems that these measure-
ments show in reality only the average of effects which

occur successively, although they appear to be simulta-

neous.

When an impulse from the generator occurs, current

(lows through Vi and V-j instantaneously, and this would
give a reading of 50 volts on each if acting alone; but ihc

same impulse, acting through the coil S produces a current

which, owing to the self-induction of the coil, lags behind
the electromotive force, and therefore the coil must restore

work to the circuit at soine point in the phase. This work
is partly expended in the voltmeter connected to the coil

and for this reason it gives a higher reading than the other.

I''igure 4 shows a second arrangement in which the current

is indicated by a Siemens dynamometer D, and the differ-

ence of potential is maintained constant by the electro-

meter E. The current may be adjusted to the proper
amount by means of the resistance K, introduced in the

circuit. An incandescent lamp 4', is also placed in the cir-

cuit in series with the dynamometer, to indicate to the eye

any fluctuations in the current. At L a similar lamp is

placed, and around its terminals is shunted a properly pro-

portioned coil S, surrounding an iron core. A Cardew
voltmeter V, is connected at the same points to show the

difference of potential. With th switch disclosed the nor-

mal current passes through the lamp L, aiid a difference of

potential of 50 volts is shown on the voltmeter V. 1 he
dynamometer shows one and six-tenths amperes to be pass-

ing through the circuit, and the electrometer indicates 1,000
volts. On opening the switch d, a slight increase of cur-

rent is shown by the dynamometer D, while the difference

of potential at E is constant. The only change in the

arrangement of the circuit is that the current instead of

passing through the lamp L, and the coil in parallel, now
passes through the coil alone, and yet instead of 50 volts

the voltmeter now indicates 148 volts; so that w^e appar-
ently have gS volts more in the circuit without noticeably

changing the difference of the potential at the terminals,

and without sensibly changing the current; or, to look at it

in another way, we have, under a constant potential at the

extremities of the circuit, introduced an apparent resistance,

and at the same time increased the current traversing the

circuit. We have here a case similar to the former one,

and as the explanation is much the same, it need not be re-

peated.

The question naturally arises, what influence does this

new element of self-induction have upon the possibilities

of practical measurements of the alternating current in

commercial work ? As was stated in the beginning, the

practical effect is almost negligible, for there are two cases

in which the time element enters to such a limited extent,

if at all, that the measurements may be made with perfect

success in precisely the same way as if direct currents were
employed.
These are, first, the measurement of current through an

incandescent lamp supplied by an alternating current
directly from the generator ; and second, the current sup-

plied to lamps through the medium of converters which
are far below saturation and carrying a fair proportion
of their full normal load. There is a third case, how-
ever, which arises in practical work, in which the central

station instruments give a somewhat false notion of the

actual energy being trnsferred to the circuits, and this is

the one in which a large number of converters are con
nected to the primary circuit but with the secondaries

open. In this case the effect of self-induction is at its

maximum, and there is, consequently, a lag in the circuit,

which, in a well constructed converter, approaches the

theoretical limit of a quarter phase ; at which point no
energy would be consumed, while at the same time a con-
siderable reading might be shown on the current instru-

ments. This apparent difficulty is not a real one, since

even the full amount of current shown by the

ammeter only constitutes a small percentage of the total

output of the plant, and may be practically neglected.

Even a small number of lamps in service distributed among
the converters greatly reduces this error, and for this reason,

even while running with a light load, the ammeter at the

central station very nearly corresponds to the number of

lights in the service: while at full load the reading is as ac-

curate as if the current passed directly from the generator to

the lamps.

It ought to be evident, however, from what has been
shown, that the method which has been sometimes adopted
of turning off all the lamps from the secondary circuit, leav-
ing the primary connected to the generator, to show the
amount of energy lost in conversion, is apt to give very
misleadi' g results unless the proper correction for retarda-
tion is applied.

The best proof of economy in the use of converters is that

a test of the power expended in running a dynamo at its

normal electromotive force, with its circuit closed through
the primary coils of its full complement of converters is the
same as when the primary circuit is entirely open, within
the ordinary limits of error of measurement.

The Undekgrounding of Electric Arc Light Wires,

by wells w. leggett.

This topic is one of absorbing interest at the present
time. Municipal and legislative authority seeks to compel
the burying of all the wires without discrimination, and to
cast upon the parties interested the burden of finding a
practical means to accomplish the end. The progress of
invention in science and art records infallibly the cotempo-
raneous public demand. This demand discloses a necessity
and inventive ingenuity suggests the remedy.

Starting from this standpoint we find public wiring be-
gan with the telegraph. In 1753 was evolved an electric

telegraph wherein insulated wires were to be trained on
poles. Le Lomond, in 1787, Betencourt in the same year;
Kiezen in 1794 ; Cavello in 1795; Salva in 1796 ; Sommer-
ing in 1809 ; Coxe in iSio and Sharp in 1813, all had tele-

graphs, employing from one to twenty-six wires, trained
on poles. At this stage, however, the interesting experi-
ment to which the world lent a helping hand developed
signs of commercial utility, and value. Man's cupidity
and selfishness, at once antagonizes what he cannot share,
and we find the public arrayed in opposition to the use of

the highways. Inventive ingenuity came to the rescue

and in 1816 Ronalds erected and used a telegraph in which
some of his wires were placed on poles and some were
buried in the ground. Tribavillet followed in 182S with a
system employing underground wires, and when Professor

Morse, in 1S32, brought out his syst':m, he proposed con-
necting Washington with Baltimore, a distance of 44 miles.

To his mind the wire should be insulated and laid in a lead

tube in the ground. He constructed his line with great

care and a large expense ; but only a few miles had been
laid when the gradual escape from the line proved his

scheme impracticable. He was about to abandon the un-
dertaking when one of his coadjutors. Dr. Page, of the

,

patent office, or Professor Henry, of the Smithsonian in-j

stitute said to hiin, "Take your wire from the ground
and train it on poles." The advice was followed and suc-1

cess achieved. Here then in the incipiency of public wir-

ing is the first recorded failure coupled with its remedy,
" Take the wires from the ground and put them on poles."

With underground telegraph and telephone wires the
electrical difticuliies to overcome are much the same.
Moisture must be excluded from the wires. Insulation

must be good and induction must be reduced to the mini-
mum, especially between adjacent lines. In both, how-,
ever, leakage from the lines due to imperfect insulation^

may be compensated for within the limits by additional!
force. This force acts like a pump sending water through
a leaky pipe—the water may all escape before reaching
the discharge end—but with c more powerful pump, while
increased pressure will cause greater escape through leak-

age, one may succeed in discharging a limited quantity
through the end of the pipe and so accomplish the purpose.]

sought. For this reaspn underground telegraph and tele-l

phone wires may be operated with a measure ui ^,uccess. I
In most of our cities all telegraph wires might be led tol

a certain point from which the wires of all systems couldi
by one underground conduit be led to a central station I

or stations, and thence back through the same circuit, and!
where the wires are numerous, this plan might warrant thea
expense. With telephone companies, whose subscribers!
are in all parts of the city, the requirements that each wirei
should be conveyed underground would involve an outlay!
for conduits wholly prohibitive.

For direct service incandescent lighting the required
\

conductors are so large that to train them upon poles orj
to train an equivalent capacity in smaller wires on poles I

would involve outlay and annoyance exceeding that re-

quired to underground the conductors. So, again, the J

resistance on the conductors to the flow of the current is ex-
ceedingly slight; it might be compared to the pouring ofl
water from a pitcher through a six inch pipe, its course ofl
least resistance lies right forward through the pipe, and J

there is little tendency for it to seek an exit through any 1

other restricted channel In comparison with it the arc
|

light current might be likened to a large hose with a small J
nozzle, through which water is being forced with a power-
ful pump; the tension is very great, and if so much as a]
pin hole exists in the hose, water will squirt therefrom, and

J

quickly enlarge the orifice to a fatal rent. From the fact,

therefore, that telegraph and telephone and incandescent
|

electric light wires may be trained underground with suc-

cess, by no means does it follow that the same is true of
|

arc light wires.

It is an undoubted fact that, to successfully underground'!
electric arc light wires, involves simply and solely a ques-

j

tion of expense. But expense may be the very essence of 1

the inquiry, for if the expense is out of proportion to the 1

revenue that can be derived from the service, expense alone 3

p ohibits the outlay and determines it to be impracticable.

.

Expenditure of money is alone required to tunnel the Dover ,,

Straits, and, yet French and English capitalists have pro-
nounced it wholly impracticable, as the returns could not J

warrant the investment. So it is with electric arc light I

wires; an efficient system, so far as inventive ingenuity has
]

yet presented any plan, involves an expenditure wholly 1

prohibitive, and for that reason alone is impracticable.

All substances are conductors, as copper, iron, rubber,

glass, dry air. Some substances are such poor conductors I

that, in comparison with those that are better, we call them
j

non-conductors. We use these poor or non-ccnductors,
such as rubber, glass, paraffine, wood and dry air, as insu-

lators, but we find dry air to be our most perfect insulator.

Dry air is a better insulator than rubber. If, therefore, in
j

dry air two rubber covered wires cross in close proximity
1

to each other, the induction is greater between them than
|

would be the case if both wires were bare. But air is usu-

ally laden with moisture, and water, charged as it is with
1

mineral salts and acids of the atmosphere, is a good con-
ductor. We therefore coat our line wires with an insula-

,

ting material, to shield them from direct contact with moist :

surfaces or other good conductors, and so reduce in amount-j
the current, which varies in direct proportion to the con- 1

ducting property of the intermediate medium.
When our insulated wires are trained on poles, we have

at the rate of 30 poles to the mile, thirty points at which a

small amount of current may and always does sHp to the

ground. Now let us put an insulated cable in a conduit in

the ground. The conditions are all changed in the most
aggravating manner. Instead of comparatively dry air,

the air is clammy and heavily laden with moisture; instead .

of a mass of surrounding air as on the poles, the envelope
of air is, at first but an inch more or less in thickness ; in-

stead of resting at 30 points in a mile on glass supports,

connected to dry non-conducting wooden poles to make the

passage to the ground as much obstructed as possible, the

line touches the conduit at say two or three points in the

space of every foot, or say, at ten thousand points in a mile,

and the conduit itself, a much better conductor than glass

or dry wood is all that separates it from the moist earth.

The bearings at which the current may slip away have been
multiplied from thirty contacts to ten thousand contacts per

mile while the conducting of the medium at each point has

been greatly exhausted. A regulated arched subway has

been suggested, which approaches most nearly to a suc-

cessful plan but only a state or city could stand the neces-

sary outlay. A subway of this character, four feet wide
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and eight feet high for Chestnut street alone, in Philadel-

phia, it was estimated, would cost the city $1,500,000.

After completion such a subway wou d have to be supplied

with forced ventilation to keep it dry. If then the insulated

wires could be supported s > as to touch at but thirty points

to the mile, the conditions of extended wire training on
poles would be fairly approximated.

The question is frequently asked, if telephone and tele-

graph wires can be undergrounded, why cannot arc wires

be disposed of in the same way. The reason is plain,

seepage or escape can be supplied in the former by an ad-

ditional battery power but an arc light generator is a queer
specimen of mechanics. It starts a mild current, and this

passing back around its field magnets builds them up; the

increased magnetism induces greater impulses in the

bobbins of the armature; the current thus increased con-

tinues to pass through the line and back around the fie'd

magnets until the current has reached its maximum. It is

therefore apparent that anything which seeps the current

from the line, not only steals the quantity which has es-

caped but prevents justs so much current from passing back
around the field magnets and to that extent robs the

machine of its capacity to generate a current. 'J'hese

machinesare capable of taking care of the same amount of

loss at the insulators in the pole and line system, but when
this is multiplied many times as in an underground conduit

it is so robbed of its power to recuperate that the resulting

lights are necessarily reduced in number and are weakly
and sickly.

Operations looking to the undergrounding of arc-light

wires have been prosefcuted on a large scale at New York.

Brooklyn, Chicago, Philadelphia and Washington. Not-
withstanding all reports to the contrary. I find that at New
York although the subway commission has expended vast

sums of money and has succeeded in burying certain tele-

phone and telegraph wires, no arc light line has up to this

time been buried in New York City, and this is fully cor-

roborated by the report of the board of electrical control, of

January 6, i88S.

At Brooklyn, New York, the board of commissioners of

electrical subways instituted a thorough investigation of

this subject in i836 and in its report of December 30th,

18S6, says :
" With regard to electric light conductors this

board has found no device which would with certainty, in

its opinion, enable the wires carrying arc light currents to

be safely and successfully operated in the same conduit

with telephone and telegraph conductors without disturb-

ance or injury to the latter. But the board desires to

say, emphatically, that those fluent critics who talk of

putting electric light conductors underground, but make no
distinction between arc lights of different systems, are

ignorant of the alphabet of the subject." The president

of the board visited all the principal cities in Great

Britain and Europe; he found no arc light wires under-

ground and although a few years since such wires were
trained in the Paris sewers, they have been removed and
no arc light wires are now allowed therein.

The Brooklyn commission made another report, Dec.

15. 1887, and on this topic say; " As was full explained

in the last report, the subject of underground conduits for

arc currents is the one which presents the most numerous
and novel difficulties. Since it has been impossible for

Brooklyn to take the lead in the experimental solution of

these, the only remaining course was to watch careful y the

progress of experiments in other cities. This has been
done, both by correspondence and by personal visits of

members of the board The principal cities in which ex-

periments of this kind have been in progress are NewY'ork,
Chicago, Philadelphia, Baltimore and Washington. In one
or another of these several systems which were regarded with

favor a year ago, have since developed defects O"" even come to

entire failure. It cannot be said that any system has yet been
completely proven to be permanently satisfactory. There
are one or two however which promise well and this board
awaits with attentive interest their further trial; though for

the cause specified they failed to co-operate in the experi-

mental investigation of the different and delicate questions
involved." There are no arc light wires underground up to

this time in Brooklyn.
At Washington in 1S84, cables were laid in F St., from

9th to 15th. In a few months, it was necessary to dig up
a few of the same. Later, there was much more trouble

and it was all taken up and relaid. About one year after

the first laying, it was wholly abandoned because they
could not make it work. In 1885, they laid cables on
Pennsylvania avenue, from gth to First street, and impo'ted
an expert from Antwerp to lay them. Twelve cables were
laid in solid cement and no expense was spared to insure

success. They proved an utter failure. The avenue was dug
up many times. The wires were in Sept. 1S87, mostly out of

service and the remainder were in such bad shape that

they would rtquire constant repairing or have 1 o be
abandoned.
An officer of the Washington Company writes me under

date of Sept. 12. 1887: "We have many com-nittees

coming here to see what we have accomplished as they
have heard that we have met with great success and so
forth. We will say to you that our experience, after the
outlay of many thousands of dollars, is this : Have
no:hing to do with underground cables for arc lighting if

you can possibly avoid it. Many will tell you that it is

perfectly practicable; look out for such persons ; they are
probably interested directly or indlrect'y in cables. There
is a big lobby in that branch of business. There is no
city or town in the world where a cable has been made to
work two years that has been subjected to 2000 volts of

pressure." This Washington Company is using lead
covered cables with success for incandescent work ; but as
to the undergrounding of arc light wires, confirmed as late as
Feb. 7, 1888. they report that out of 14 miles of arc
light cable, in fourteen different circuits, all have proved
total failures, and have been abandoned except a very
small amount

At Philadelphia elaborate experiments have been prose-
cuted. All kinds of cables have been employed and a great
variety of conduits, but great trouble has been experienced.

The systems largely employed were such as had ducts
through which the cables were drawn. In most cases the
insulating compound rap dly deteriorated and became use-

less. In others it would be rotted and become water soaked.
When lead covered cables were used in conduits where
creosote was employed, the effect was to rapidly oxidize the
lead covering and disintegrate ir. It was found that gas
could not be kept from the ducts although apparently gas
light, and many explosions followed. Recourse was then
had to ventilation by lamp posts but the trouble was not
remedied. After several explosions in one system, in which
persons and property were injured, a power fan was ad-
justed to force air through the conduit as it was deemed
a better plan than to draw the air through, as by the latter

course gas might be drawn in simultaneously. When
shortly afterwards the lighting company was congratulating
itself that it had overcome the dlfificulty a tremendous ex-

plosion ensued extending for a long distance, rippini; up
the street, and breaking a large plate glass window, so that
the entire system of lights had to be ab ndoned. It was
some six months ago determined by the manager that as a
result of experience no conduit would suffice for arc light

wires in which there were open ducts, and that success lay

in the employment of lead covered cables buried solid.

This plan suggested by the city electricians was tried and
success seemed assured, but they now report the experi-

ment unsuccessful. The section buried is not great, but
three bad grounds have recently developed. .Two were re-

paired but the third nec' ssitated the temporary cutting out
of a part of the line and the training of wires on poles

until the earth might thaw and access might be had to the

wires. The united companies of Philadelphia are at a

loss what to try next.

At this point I would note that these demands for a sys-

tem for arc light wires have greatly stimulated inventive

ingenuity, but yet without success. Out of 72 patents

that have been issued in this line, 53 of them have emanat-
ed from Philadelphia, New York, Boston, Brooklyn, Wil-
mi: gton, Camden, and Washington, al! in the immediate
vicinity of the phices where the operations were conducted.
The others were mostly from the vicinity of Chicago. Now
as to Chicago—much has been said of it^ system, but a visit

to thg city satisfied me that its electric arc light industry
was being strangled. A few blocks in the immediate heart

of the city were using electric light very lavishly, but the

area lighted is scarcely a half mile square. This small area

is served from no less than nine separate plants, formerly
belonging to as many companies, but now consolidated in-

to one. A letter under date of Sept. 20th, from an officer

of the Consolidated company, explains the situation there.

He sav=, " We have had an enormous amount of trouble

with our underground arc light circuits, averaging, I should
say, for the last three months, one burn-out every day. The
expense of reconstruction and the losses in reb tes have
been enormous and the annoyance to our customers is more
damaging still. Commencing in April last we bought out

some moie arc light plants in Chicago, and have proceed-

ed to concentrate them into four main stations, burning
about 1,100 lights. Their owners had all been using under-

ground conductors composed for the most part of okonite,

kerite, Callender and underwriters' wire. Everyone of these

insulators has failed constantly. The only thing that has

held up at all is lead covered cable and we have been driven

to the great expense of taking out every foot of the old con-

structions and of substituting lead covered cables through-

out. This work is not yet done. Our people are confident

that a large business awaits us here but its development
will depend entirely upon device. These lead circuits may
fail much sooner than is anticipated, and it is almost certain

that we shall be compelled to reduce the number of lights

upon a circuit, a very difficult matter in a city like Chicago.

Our conduit space is already filled along the main routes

and additional conduits will be necessary. The constant

tearing up of the pavements for all kinds of purposes makes
our street department very unwilling to grant permits for

laying ndditional conduits and several times they have re-

fused altogether. I would say here that arc light business

in Chicago has developed entirely since the passage of

the underground ordinance of 1881. The result has been
the multiplication of smalt isolated plants and the formation

of the nine small central station plants bought out by this

company. None of these plants made any money. It was
impossible for them to do so. operating underground and
upon so small a scale. No streets have ever been lighted

by electricity here, in fact the whole industry is in a very

backward condition and is likely to remain so except in the

most densely crowded portion of the city, unless some
arrangement can be had with the city authorities for over-

head wires. The city is trying an experiment of its own
in lighting the Chicago river, which will, I am confident.

demonstrate the truth of the foregoing statement; and in

the course of a year I hope that our city fathers will permit

overhead lines, in many places where public convenience

demands electric lights while underground construction

would forbid it."

At Milwaukee, Wisconsin, three systems have been tried

and abandoned, among them, tarred iron pipe and grooved

wood. A fourth, consisting of tiled conduits with a heavy

insulated but not lead covered cable has recently been in-

troduced and is now being- tested. The company doubts

whether it will stand the trying spring season.

At Detroit, the Thomson-Houston Co. employed a cable

of the most extensive and approved character in the

Dorsett conduit, and the mechanical work was of the best

quality. While the cable was new the results were fair,

though loss by seepage rendered it impossible to produce

normal light.

It was found impossible to operate telephone wires in the

same or adjacent pipes. The company soon abandoned the

system, and when its cable was removed, it was found the

insulation had so rotted or softened that considerable

-

lengths of the wire in many plaees, were stripped bare.

With the alternating system, some wires have been

undergrounded in Springfield, Mass , and in Denver, Col.,

and a small amount in Pittsburgh, but the voltage is only

half that of the arc light systems, and even with this low

voltage, the lead covered cables have not been in use long
enough to determine the question of their success.

The difficulty of explosions from gas has been met with
many times at Chicago, New York and elsewhere, as well

as at Philadelphia, and seems insurmountable where gas is

employed. At New York, men have been suffocated in

the manholes, and in the Western Union building, the es-

cape of gas from their conduits has been almost unbearable.
At Detroit, an explosion took place in October last, in the
middle of the night, in a fire- alarm conduit with closed
manholes, and in which no wire had ever yet been placed.

It doubtless occurred through the admixture of illuminating

gas and sewer gas, or other exhalations in proportions to ex-

plode spontaneously. The manhole cover was thrown high
into the air, the street was torn up, and the paving blocks
were scattered over a distance of eighty feet or more.
The problem of undergrounding arc light wires is by no

means solved, but appears to-day to be further than ever
from solution owing to the utter failure of systems which
apparently had all the elements to insure success. In this

emergency municipal bodies must suit their action to the
facts. To legislate arc light wires beneath the ground
when no practical systems is presented for accomplishing
that end, is actually and literally to bury the system. W^-hen

a city is so sanguine of the soundness of its judgment, the
remedy would seem to be for the city to provide con-
duits and the necessary cables, guarantee them success,

and then compel lighting companies to rent their lines at a

proper figure, or tailing so to do to quit the field. Sum-
mary action on any other basis is incompatible with that

justice and equity, which it is the inherent right of every
person to demand and receive. Any other course is to

discourage enterprise and to ruthlessly impair or destroy
capital invested in good faiih.

The difficulty usually met with is a peculiar and unrea-
sonable one. Municipal and legislative bodies view with
suspicion lighting companies, their officers, stockholders,

and everybody connected with them. It seems to be as-

sumed that because the companies make a certain showing
of facts, the facts must necessarily be exactly the contrary,

and they legislate accordingly. Thus, at Detroit, in oppo-
sition to letters produced by the lighting company alleging
repealed trials and failures at Washington, Philadelphia
and Chicago, the mayor, unquestionably in good faith, re-

ported to the council, as the result of his personal investi-

gation upon the spot, that no electric light wires had ever
been buried in the city of Washington, a most glaring
error, yet this was followed by a report of the committee
and unanimously adopted by the council, that the under-
ground systems of electric arc light wires were entirely

practicable and were in successful use at Washington,
New York, and Philadelphia. At Cleveland, recently,

the strongest argument in the underground strug-

gle advanced by the city was that the wires of the Thora-
^lOn-Houston Co., of Detroit, were operating underground
in the Dorsett system, whereas there was not a foot of arc

light wire underground in Detroit. To combat this un-
reasonable and unreasoning prejudice, the question
whether any system yet discovered is practical and suffi-

cient for the purpose should be thoroughly, exhaustively

examined and an elaborate report made and published, with
full data upon which the conclusions are reached ; this

should be done by a board of competent and eminent men
of national repute, entirely disconnected from the electrical

busines'^, men who could be gathered from the scientific

chairs of our largest colleges and polytechnic institutes,

and it would rest with the interested companies of this

association to contribute from their own funds or to influ-

ence the necessary contributions by the councils of their

respective cities to pay the necessary expenses of such an
inquiry.

Underground Conductors for Electric Currents,

by jesse m. smith.

The question of underground conductors of electric cur-

rents is one which every person interested in electricity should
study fairly and with a predetermination to solve the prob-
lem. It is not purely an electrical question, in fact, the
electrical part of it is far overbalanced by the mechanical.
There is no difficulty in finding an excellent insulating ma-
terial, but the difficulty lies in holding this insulator on. the
conductor. Many substances are good insulators in dry
places ; some are good under water ; some in damp places

;

and a few will stand acid and alkaline fumes and the ravages
of sewer and illuminating gas, but how many will insulate

under all these conditions and in addition be substantial

enough to withstand the mechanical injuries to which they
are exposed when buried under the streets of our large cities ?

A few years ago wire wound around with a little cotton
soaked in paraffine was thought sufficiently insulated until

the insurance companies had a few losses, due of course to

electricity, and then we had underwriters wire. The name
of this wire has sold hundreds of tons of it, but that does
not prevent its grounding a whole system when it comes in

contact with the least moisture. It, however, marks one
state in the evolution of the perfect insulation. There seems
to be comparatively little difficulty in making a cable that

will carry high potential currents when constantly sub-
merged. The conditions are substantially the same at all

times. There are no alternate changes of moisture
and dryness ; no great changes of temperature : and
very little of the destructive action of gases.

The conditions of the underground conductor are very
different. Now the conductor is dry, then wet; it is frozen,

and again thawed ; it is attacked by sewef gas, and by the

corrotling action of the water leaching through the accu-
mulated filth of the street ; it is subject to destructive

action of leaking gas and steam pipes and fi' ally, but not
the less surely, to the ruthless " ditch digger." These are

certainly formidable obstacles, but a number of them have
already been overcome and the others must be.

Public opinion says the wires of a 1 kinds must go under
ground, and electricians, engineers, and capitalists must
find the means of doing it. The question resolves itself

into three parts : ist, the electrical insulation of the con-
ductor; 2d, the protection of the insulator from the effects
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of moisture and corrosion; 3d, the protection of bolh from

mcclKinical injury. The question of clcclricnl insulntion

seems to me to be solved by at least six of the siaiidard

compounds now in daily use. The second part of the

question is the most serious. If any of the standard in-

sulations can be enclosed so as to be protected from direct

contact with moisture their chances of life are certainly im-

proved, but if they can be hermetically scaled, they should

be practically indestructible, provided, the casing is inde-

structible.

We single out as among' the best materials from which to

form such a casing, iron and lead. Cast iron, underground,

will last a great number of years, as shown in the case of

gas and water pipes but it cannot be obtained in lengths

much over thirteen feet, and the numerous joints multiply

the chances of leakage. The conductors must of necessity

be drawn into the pipe after it is in place. The conductor

must be considerably smaller than the pipe, and therefore

moisture will creep in between the two. Wrought iron

pipe, if well coaled with asphalt or some similar substance,

will last a lonp; time. It may be had in longer lengths than

the cast pipe, and the joints are more easily and surely

made. If screw threaded joints are used, the conductors

must be drawn in, with the same objections as with the cast

pipes. If the lengths of pipe are prepared with the con-

ductors in them before laying, joints must be made in the

conductor as well as in the casing, at short intervals. Joints

are the bane of electrical construction. From the dynamo
to the lamp and return, the current is forced to pass joints

which frequently offer more resistmce than a. 1,000 feet of

wire. At these joints the insulation, instead of being bet-

ter than at other points of the conductor, is generally worse,

and oftentimes none at all is found. It is not strange that

the current should seek an easier path home, and take to

(Tfound, rather than be forced through the accumulated

resistance of all these joints. I will venture to say that, of

all the failures of underground conductors, go per cent, are

directly traceable to the joints, and for that reason it is de-

sirable to have as few as possible.

The conductor may be obtained in, practically, any

length, and the insulation may be put on continuously, but

in order to have a continuous casing it must be formed of

some soft and textile metal which can be closed about the

insulated conductor in the course of its manufacture. Lead
seems to be the only commercial metal that will find these

conditions, and there are objections even to it. Lead is

soft and easily punctured and offers little resistance to

cushing or bending, and is attacked by rats.

On the other hand, the corrosive action of the earth has

little effect upon it; while its pliable nature permits of its

use in many places where iron pipe could not be used. Be-

ing 'Oft and ductile it can be brought into such close con

tact with the insulation as to prevent or at least retard the

creeping of moisture between the insulation and casing. It

, seems to me therefore that lead casing offers more advan-

tages and less objection than any other form of protection

to insulation as yet open to our use.

The third part of the question, viz: the mechanical pro-

tection of the casing, and hence the conductor, is not so

difficult a matter.

If an iron casing is used, little or no protection is needed.

The pipe is strong enough in itself to withstand any or-

dinary abuse. If lead is used however it should be kept

from contact with sharp stones, bits of glass or metal

and have something about it to warn the ditch-digger be-

fore he strikes it with a pick.

An ordinary square wooden box is oftentimes sufficient.

If it does rot away it leaves a bed of soft mould. The box
may be made of white oak well creosoted, in which case it

will last until the next generation finds something better.

If the underground conductor is to come into practical

every day use, it must be so constructed that it may be
tapped at any point, as readily and with as much certainty as

a water main is now tapped. How many miles of lead water
pipes are now buried in our streets ? They are not protec-

ted by boxes or conduits or any kind, yet it is compara-
tively rare that we h-ar of their failure. If such pipes filled

with water can be laid in the earth without protection, why
cannot a lead pipe filled solid full with copper and insula-

tion be buried with even more success? Good workmen
can certainly be found who can cut a conductor, splice in a
branch and solder it, replace the insulation, and finally

wipe a joint on the lead casing, with as much ease and cer-

tainty as a plumber can make a joint in a lead water pipe
and have it stand 100 pounds pressure.

In a general system of distribution there are two classes

of conductors, one which we may call through mains or
feeders, and another service mains. A number of through
mains may be bunched together in a cable, under one cas-

ing, where they run in the same direction for considerable
distances. These may be drawn into conduits as they are

not to be used between the main distributing points. Ser-
vice mains must, however, be so constructed that they may
be tapped at any point, and that very readily.

Large sums of money have been spent in New York and
elsewhere on conduits for electric conductors. Are con-
duits necessary or desirable in electric lighting? Service
wires are of no use whatever, if placed within them, unless
manholes are provided at every 100 feet. Through mains
are certainly well protected when drawn into conduits, but
at a great expense. No engineer would, I think, at this

day, risk putting a conductor in any conduit, which he
would not be willing to trust under water or laid directlv in

the earth. Why not take one-half of the money wh ch
these conduits cost and use it in buying thicker lead casing
and bury the conductor in the ground or in a common
wooden box ?

The underground conductor of the future, I believe will

be formed with a core of copper cable thoroughly insula-

ted by any of the standard and well tried compounds; pro-
tected by close fitting lead casting, thick enough to resist

mechanical injury, and buried in the earth in such a man-
ner that it may be tapped at any point. But where is the
money coming from to pay for these conductors? Whenever
electric light plants are installed in a thoroughly mechanical
and substantial manner, with due regard to the most eco-

nomical production of power, so that the electric light is per-

fectly reliable and obtains publicconfidcnce, then Ihe money
will be forthcoming. When capital enough is invested in

electric lighting to enable it to cope with the vast sums
which have been accumulating these many years in the gas

industry, then we shall see our dynamos driven by the

waste heat and refuse products of the gas works and our

houses will be heated by gas and lighted by electricity.

The President: The fourpapers are now before the

association for discussion. I would suggest that the first

pair be taken up first ; the practical side of the alternating

current, the energy of the alternating current
;
and let us

have a general discussion on these most important topics;

and then we will discuss the underground question.

Dr. Mosi:s : I have the pleasure of announcing to the

convention that we have among us this morning one of

the most distinguished electricians of England, Professor

George Forbes, to whom the courtesies of our association

have already been extended. As he is full of ideas, even to

overflowing, he will perhaps allow us to puncture him some-
where so as to enlighten us. I hope that he will give us his

views in the discussion of these various papers ; or in mak-
ing any suggestions which he may think apposite to the sub-

ject. I know that it will give us all very great pleasure to

listen to him.

The President: The convention will be pleased to

hear from Prof. Forbes.

Mr. Forees: While I appreciate the honor you give

me, I feel that on the particular points which have been
raised at the present session there is not a great deal that

I can say which would enfighten the people here in America
as to what has been done in Europe. At every step as I go
through your different cities I see how greatly you are in

advance of and enormously ahead of us in England. A
great deal of the subject of the papers which have been
read has referred to the question of insulation, and as to

the laving of overhead and underground conductors. Our
experience in England of course as to underground conduc-
tors is absolutely nothing for the simple reason that our
people will not allow us to put our conductors underground.
The public in England have a strong feeling that there

ought not to be any overhead conductors; they would not

allow wires on poles as you have them here— which is a very

cheap and convenient method; and our telephone wires have
hitherto been carried f'om roof top to roof top—standards

being erected on the roofs; and there is a general feeling

among the public that electric light wires ought not to be
overhead and ought to be underground. An electric light

company also feel thai they would piefer to put their wires

underground. The opinion seems to be different ever there

to what it is here. The idea in England is not so much to

make a cheap outlay at the start, as it is to make an efficient

system—a system which it will work afterwards. It is

the general opinion of a great number "^f companies that

the best arrangement could be got by underground work.
However, Mr. Chamberlain, in 1885, thought it wise to

practically prohibit electric li;^ht companies from putting

their wires underground. The consequence was that for

several years after that it was absolutely impossible to start

a central lighting station. At the present moment the demand
for light from central stations in England has become so

great that the companies who are capable of doing the

work are determined that they will satisfy the public de-

mand; and the consequence is now that at the p esent mo-
ment central stations are being started in London and in

other towns, but always on overhead systems. That is

what the government has driven the electric light people in

England to. I may mention that insulation which is used
in electric lighting overhead work in England for the alter-

nating current, where 2,000 volts are used, is very superior

to what you are using over he e. The best possible insu-

lation, of indiarubber and tape of several servings, is being
used in central station lighting which is done on a large

scale there, viz, from the Grosenvor Gallery in London. I

have always thought that that was very wise; but I must
say that from inquiries here among those who have been
using alternating currents of high potential I find that a

less expensive wire is certainly doing admirably and I think

it is just possible that we have perhaps overdone the matt r

in England in the way I speak of.

I cannot speak upon the subject of T. Carpenter
Smith's paper on the alternating system here. It is a most
valuable paper; and one from which I myself have learned a
great deal, and have taken numerous notes for our benefit on
the other side of the water. With regard to Mr. Shallenberg-

er's very interesting paper, I may say that I think those

experiments which he has described are very beautiful in-

deed. I have been lately much occupied with the theory

of alternating currents. The point which he has chiefly

brought before us is this, that you must not try to get out
of an alternating current circuit the work which is being
done in that circuit, simply by multiplying the volts by the

currents ; because there is a difference b-tween the current

and the expressed electromotive courses. As matter of

fact the formula comes out very simply indeed,—that the

true work is really the product of the electromotive force

multiplied by the line current.

I do not think that there is any point on which I can
give information here ; but I shall listen with great interest

to the discussion. Since the subject of alternating cur-

rents has been brought up I wish that somebody had given
us a little information about a question which has been oc-

cupying my attention so much during the last year in con-
nection with alternating current—the question of meters.

I would like to hear what has been done in the matter of

meters for alternating currents ; because it strilces me there

lies one of the chief difficulties in the practical working of

central station lighting. Having my own idea of the solu-

tion of the difficulty, I would like to have heard more from
other people what the complete solutions are or else what
are wanting. I think that would have added to Ihe interest

of the discussions on the alternating currents. I am sorry

that I really have nothing to give you that would be of

value to the association.

Dr. Moses: I am delighted that the article which Prof.

Forbes has elaborated will appear very soon. I had occa-

sion to try one of his formulcc, and it was practical and
useful. With regard to the question which he asks about
the measurement of alternating currents by means of a
meter, it is, of course, a most important question, and one
lying at the very root of all electrical distribution In
fact, it was one of the first ideas evolved as to the distribu-

tion of electric currents over large areas for ordinary use as
a substitute for gas for illuminating purposes. The ques-
tion of motdrs was not then considered particularly, and
it was resolved to adopt a continuous current, not becau.se

a continuous current machine as then known was better

than an alternating machine, but simply because continuous
currents permitted of the registration of the amount of

electricity consumed in any work by the various methods
known at that'time. When that was finally adopted by
Mr. Edison, who first worked in that direction, he took
the electrolytic method. That had already been discov-

ered and elaborated in a most magnificent manner by Far-
adav, who had theretofore discovered so many very impor-
tant facts, and among them I might name the sublime law
of chemical equivalents. That had been completed before,

but he adopted it in his system for the measurement of

continuous currents. It was simply a question of deciding
on which side of the mountain range the water was going
to flow. I speak of him as typical of those who have
adopted continuous currents for distribution. Before this,

of course, the alternating current had been used for light*,

ing purposes; and, in fact, the first dynamo machine that

was made was an alternating current one, but there were
some practical difficulties in the way. And here, paren-
thetically, I would wish to say that so great an authority

as Bacon has before said that one should beware of
things—meaning by that popular reports flying about. He
cited one case which, will illustrate by anecdote what I

mean by things, when he said that Caesar managed to come
into Italy by spreading the report abroad that liis soldiers

were afraid of Pompey's, the actual fact being the reverse,

and Pompey's men then became over-confident, and we
know the result. The fact was spread abroad among the
people at onetime to the effect that the Pixey machine, and
other machines which introduced the alternating currents,

were highly dangerous. They were used for medical pur-
poses, and whoever has had an induction coil put through
him does not want it a second time, if he is sensitively

strong. For that reason alternating currents were
abandoned, and for no oiher reason that I know of.

Now, we come along to another period, when people had
become familiarized with the handling of currents, and it

has been desired to use the alternating currents for illu-

minating purposes. It has been successfully introduced,

but that link was wanting which the far-seeing mind of Mr.
Edison supplied in his particular system of distribution,

—

the meter for the registration of the quantity of current

consumed. Everyone is familiar with the gas meter; every
one knows that while it is altogether unreliable, s ill it is a

kind of fetich that we must worship; it may tell the truth;

it generally does not; but still, it is a something. Now, in

the alternating current distribution there has heretofore

been no such thing. I am glad to say that I have had the

privilege— one of the many privileges extended to us all

here by the Westinghouse companies— to inspect every

part of their vast establishment, they throwing open to us

all their secret doors, and in fact focusing our attention on
the things that we would like to see. And, among other

things, i have seen a meter which I would take occasion to

particularize here as being one most admirably adapted to

the registry of alternating currents and with this excellent

addition, that it will speak the truth, and with this corollary

to it, that we can verify it ourselves; and we do not need
inspectors to go around; we do not need to use weights

and measures made by ourselves. I have to speak guard-
edly of this because I was told at the time that the meter
was shown to me, that, while it was shown still, for certain

reasons connected with the taking of European patents, and
such things, it was not desirable that the particulars con-

cerning it should be promulgated; but I vouch for its suc-

cess and accuracy. That meter is absolutely positive; it

is simple, accurate and cheap. It cannot get out of order;

We cannot doctor it. It is there to speak as truthfully as

the current itself. I am also very happy to say that a meter,

a most ingenious and practical as well as scientific piece of

apparatus, has been invented by Prof. Forbes, which I

have not had the pleasure of seeing, but which I have read

much about, and which also answers many of the condi-

tions. Now, gentlemen, I think that if you will take the

answers of Prof. Forbes in a more earnest way than you
took my first proviso about the success of the alternating

system; and if you will only accept that statement, you may
go home perfectly satisfied that hereafter alternating cur-

rents will be sold by the measure, by the quantity of the

current absolutely consumed, and that the supervision of

the bills charging for that current can be overlooked by the

consumers themselves without any difficulty whatever.

Mr. Lockwood : I would like to ask Prof. Forbes a

few questions with regard to underground wires in Eng-
land. In 1S81 and 1882 I had occasion to be in London
and investigate somewhat while there the underground

wires of the arc light company, or of two companies espe-

cially— they were the Brush company operating the Brush

system, and the Electric Light &. Power Generator com-
pany of London, operating the Weston system. I under-

stood while there that within one year's time tl>e Brush
company were forced to renew three times their cables

which they had laid down in Cheapside in the lower part of

London, and that each time they put in the kind of insula-

tion that the professor speaks of as being preferable iu

England—the India rubber insulation, their cable being

laid at that time by the India Rubber & Gutta Percha
Telegr.iph company. I do not remember as the Weston
company had replaced theirs so many times ; but I think

th y were replaced twice. I would like to ask Prof. Forbes

if he can give us a few points in regard to these companies
and whether they were ultimately successful in getting a

cable which would stand the potential.

Prof. Forbes ; I cannot answer that quite fully. I

can support what you say has been said about the failure
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of the Brush company's cables ; but I do not think that

the statement is correct that they were the work of the

India Rubber & Gutta Percha Telegraph company.

The cables certainly were continually showinj^ faults in

different parts ; and enormous quantiliesof the cables liad

to be laid ; and. even when they were working at their

best, the insulation on the line varied enormously with the

weather : so much so that on some days it was really almost

impossible to work them. Eventually, as was stated just

now, the whole of the cables had to be taken up 'rhe

best underground cables thot I know of are at the work

of the India Rubber & Gutla Percha Telejj;raph company,
where they have had their cables lying for about six years,

and lighting the whole of the arc lights in their large

works. They are laid in a conduit, which, however, is

not water-tight, and the cables in some parts are dry, and
in some parts are wet. and in other parts are alternately

wet and dry; and they really undergo serious changes by

the action of the water, as could be expected ; and yet

they have been maintained admirably during the wliole of

that time. I think that is all the information that I can

give on that subject.

The association then took a recess until 2.30 p. yi.

Afternoon Session.

The convention was called to order by President Mor-
rison at 2.50 P. M.

The secretary read a communication from Mr. Benjamin
Rhodes, manager of the Brush Electric Light co npany of

Niagara Falls, inviting the association to meet at Niagara

Falls next summer. On motion of Mr. DeCamp tlie cjm-
munication was received and filed.

The committee on amendments to the constitution, con-

sisting of Messrs. Leggett, Weeks and Duncan, submitted

the following report:
" The committee on amendment of the constitution re-

spectfully recommends that Article IV of the constitution

be amended to read as follows : The president and vice-

presidents shall be elected by ballot to serve from the close

of the annual meeting at which they are elected until the

close of the next annual meeting, and tiie same person
shall not be eligible for the office of preside t or vice-presi-

dent for two successive terms.

"The treasurer and secretary, who may be one and
the same person, shall be nominated by the president, sub-

ject to the approval of the executive committee which shall

have power to fix a proper compensation for his servic s

subject however to the approval of the association. The
executive committee shall be chosen by ballot at each meet-

ing, either annual, semi-annual or special, to hold office

from the close of the meeting at which they are elected

until the end of the meeting at which their successors are

chosen."
Mr. Mason: I desire to make a motion to be followed

by another, and in order that the drift of my first motion
may be understood, I would like to announce what the
second will be, provided the first shall be adopted. I should
like to move that this report be laid upon the table, in

order that afterwards, if it shall be laid upon the table, I

may move that a committee of five up n the revision of
the constitution ^hall be appointed who shall report at the

next meeting of the association. If the first motion is

seconded I wish to add a word of remark.
The motion was seconded.

Mr. Maso.n: It is desirable, in the opinion of a number
of the members of the association that several amendments
should be made to this constitution, particularly, I might
say, regarding the last article, which allows what seems to

some to be rather loose action, namely that amendments
may be presented and acted upon at the same session of

the association. But without particularizing further I have
made this motion in order that we may have this whole
question of the constitution brought before a competent
committee who shall have time to consider the same and
report to the body after due deliberation, that we may also
have time to think the matter over and act consistently and
intelligently.

Mr. DeCamp: I would favor the motion, provided,
that the committee was appointed and that the consideration
of this amendment was the first order of our next meeting.
I think that would meet the views of a good manv people
here who seem to want this adopted at once.
The President : Before calling for a vote on this, I

beg to remind you that in my judgment amendments
should only be acted upon in full meetings. You have
under consideration now a matter of the greatest import-
ance to the future success of the association, and whiie I

lay down the robes of authority, so far as the presidential
chair is concerned, yet I expect to be around when the
other fellow is in the chair, and I would like to have a full

expression on all matters of this kind and I hope that
neither Mr. Mason's motions nor Mr. DeCamp's suggestion
shall Le allowed to pass unnoticed. 1 beg that you will

discuss them, turn them over and over and see how they
look.

There being no discussion a vote was taken upon the
motion to lay upon the table, and the motion was carried.
The President: The motion having been carried the

report of the committee will be the special order upon the
first day of the re-assembling of the convention.
Mr. Mason : I now move that a committee of five be

appointed by the chair on revision of the constitution.
The motion was carried and the chair appointed as the

committee, Mr. Mason, Mr. Leggett of Detroit, Mr. Phelps
of New York, .Mr. Stanley of Bridgeport, Connecticut, and
Mr. Porter of Pittsburgh.
Mr. DeCamp

: I move that pending the adoption of
the amendment to the constitution bearing on the subject,
the salary of the secretary and treasurer be fixed at $goo
per annum.

'Ihe motion is carried.
New York was selected as the place for the next conven-

tion, and the election of officers resulted as follows :

President, S. A. Duncan, .\llegheny County Light com-
pany. » .1 J b.

First '. ice-president, E. R. Weeks, Kansas City Electric
Light company.
Second Vice-president, A. J. DeCamp, Brush Electric

Light company. Philadelphia.

Executive committee. Dr. Otto A. Moses, electrician,

chairman; J, ?>ank Morrison, Brush Electric Light com-
jiany, Baltimore; E. T. Lynch, jr.. United States Illumin-
ating company. New York; I'rank Ridlon, of the Baxter
Motor company, Boston; W. L. Strong, of the lirush Il-

luminating company. New Y'ork; T. C. Smith, of the Key-
stone Electric Light company, Pittsburgh; E. F. Peck,
Citizens Illuminating company, Brooklyn.
Mk. Sunny : The statement was made this morning

in the very excellent paper read by Mr. Leggett that,

while it was entirely practicable to work telephone and
telegraph wires underground, it was not praelicable to

do so with electric light wires. I remember distinctly

that six years .igo when the question of putting wires

imderground in Chicago fiist came up. the leieplioue

interest gathered its experts, and in meeting assembled
they each and every one avowed \> itli all sincerity and
earnestness that, wliile it was possible to work telegraph

and electric light wires underground, it would be utterly

impossible to operate telephone wires in that manner.
The amount of crow- that we have been compelled to

eat in that time can be estimated upon when it is under-
stood that there are 2,000 mil s of underground wire

working in Chicago to-day. As a matter of fact the

whole electrical interest opposed the measure and left

no stone unturned to defeat it. The more they fought
the greater became the general clamor for the removal of

the wires. The same thing occurred to which Mr. Leg-
gett referred as having occurred in Detroit, the state-

nients put forth in good faith and all truthfulness by the

electrical fraternity, were discredited by everybody on
the other side. The authorities exercised their po^'er in

its severest form b}' ordering the removal of every pole

and wire from the public streets within a specified time.

The prohibition iucluded the entire city of 48 to 60

square miles, acres upon acres which is vacant; miles

upon miles of the streets of which are uninjured and
sparely settled and alleys in passing through which one
instinctively holds his nose and breathes as little as pos-

sible

The point that I think can be made is. that it is not

the best policy to tight a measure in which the public

seems to be so greatly interested, but to find a way to give

them 1 or 1.5 per cent, of what they ask for if in reason

it can he done. I think now that had this cours : been

pursued in Chicago, that we would now be able to string

wires in the air outside of a limit of two or three square

miles. Chicago has a thousand arc lights ou under-

ground circuits in the center of the city, the greater

number of which are in the districts served by the main
station located on the Chicago river at Market and
YVashinglon streets. Host of the lighting is east of this

point, .so that 2.5 circuits'or 50 wires, run practically to-

gether for 2000 or 30U0 feet.

When this station was established several months ago a

conduit of 12 creosoted wooden tubes was put down to

connect with the Dorsett conduit built four years ago The
Dorsett conduit is made up of pipes having seven dUcts or

holes 3i inches each. Six lead cables /j inch insulation,

number gauge, were drawn into each duct. Lead
cables were used in preference to anything else, because

of the difficulties experienced in maintaining the insula-

tion where other makes—a good many of them con-

sidered first class—had partly or wholly failed. Many
of the coudnctors having no lead covering have done and

are doing good service in various parts of the city, but in

the business portion where the earth is saturated witli

water gas and sewer gas, which circulates more or less

freely through the conduit, nothing but lead seems capa-

ble of withstanding their influence. The 6 cables in

each duct were niadeinto three circuits— a positive and 3

negative—and this arrangement is probably responsible

for some of the trouble experienced. It was found that

although the insulation measurement of the lead cables

in the conduit was very high—considerably above the

megohm—and the insulation beyond the point whei-e

the lead cables ended and wliere some other wire was
used, was, say 500,000 ohms, a short circuit would form,

generally within 1,000 feet of the station, between the

two sides of the circuit. The heat generated at the point

of the .short-circuiting would melt the lead in the adja-

cent cables so that in one instance all six wires were ren-

dered useless. Where this occurred in the Dorsett con-

duit the destruction did not co beyond the six wires, while

in the creosoted wooden tubes on another occasion not

only were the six wires destroyed, but the inflammable

material of which the conduit is constructed resulted in

the burning out of the entire conduit and the 60 cables

in it. Tlie'cold weather of three months had frozen the

earlh to a depth of four feet, but when the street was
opened it was found that the fire had taken the frost out

of the earth below a foot from the surface, and that

there was left for a distance of 12 feet a few charred

sticks, the bare copper wires and in the bottom some
lumps of lead. Iron pipes were jiut in and lead cables

of -/v insulation used—four of which were put iuto each

ductor iron pipe. This heavier insulation coupled

with the redistributing of the circuits so that positive

wires are grouped and kept away from negative wires,

will probably result in eliminating this source of

trouble.

Looking for the cause of these burn-outs it was found

that they occurred on circuits carrying as few as 20

lights, or 900 volts and 10 amperes, and on circuits carry-

ing 48 lights, or 2,100 volts and 10 amperes. They gen-

erally occurred near the station, although there was au

insulation of 6-32 in. between the two sides of Ihe cir-

cuit measuring considerably above a megohm, and there

were weaker places beyond, indicating that the nearer

the station the greater is the liability of short-circuiting.

It seems incredible that the 3-32 in. insulation around

each conductor would not carry this voltage, while the

same make of cable of 2-32 in. carries a greater voltage
in another part of the city. We could not. in any in-

,stance of a burn-out. find that the abnormal resistance
had entered Ihe circuit beyond the place where the burn-
out occurred. On the contrary, as .soon as the damage
was repaired, it was found that Ihe circuit was in good
order. Without being entirely at rest as to the exact
cause of burn-outs, we have adopted what might be
called a whip-handle method of insulation—very heavy
at the station and tapering towards the outer end of the
circuit. This, it is expected, will enable the conductors
to hold the current within them under all conditions.
So much work has had to be done in the main route

<m account of the burn outs that we have had to make
almost constant u.se of the manholes in the conduit.
We find now that these manholes are all too sm.-iU, and
must be increased from 3 ft. 6 in. diameter to ft. if

possible. The suggestion is luade that the latter size

ought to be secured wherever possible, because of the
impossibility of properly putting away the labyrinth of
wires and cables that must be provided for at these
points.

Mr. T. C. S.mitii ; I wish to stale that our company
here in Pitlsburgh is probably as much interested as any
company in the country in aerial wires. We have an
enormous amount of pole line already set up in this
city, and we are doing immense business from that pole
line, and I do not know that we should feel inclinccl to
take the whole of that wire down, and go underground
within a year, or within two years. But it is very evi-

dent that the public demand is urgent, that the wires be
put underground ivherever feasible, and our company
has without being asked by the city, and without any
ordinances being passed to compel ns—has voluntarily
undertaken to try the experiment thoroughly. We have
seen a great many people try to put their wires under-
ground, and in most of the cases which have come un-
der my personal observation, the work has been done in
such a manner that it is not a wonder that the cables
burned out or that they ever got current through them.
As ,Mr. Smith, I think of Detroit, has remarked, it is

much more an economical question than an electrical

one. With regard to one of the conduits of which Mr.
Leggett spoke in his paper, the conduit in Chestnut
street, Philadelphia, I happened at the very time
that the conduit was being put down there to be con-
uected with another company in Philadelphia which was
also putting in underground conduits. The under-
ground conduits which our company laid were nothing
but a lot of tin tubes put in a wooden box filled with
pitch, and we hauled into it first glass, lead covered, in-

sulated cables. We run them for .six or seven months
without the slightest hilch and without a single burn-
out. At the time that the cast iron conduit was laid in
Chestnut street it was laid without any attempt what-
ever to keep it water-tight or air-tight. It was nothing
but a iron trough in two halves and they made the
absurd attempt to keep it air-tight by piitting putty
along the edges. When the cables were put in
there I saw a good many being put in, and in some of
the ca.5es where lead cables were used, the ends of the
cable were simply stripped for two inches of the lead,
twisted together, and three or four turns of kerite tape
put around it; yet that has been cited as adismal failure
of undergrouud wire. Now I am not by any means
arguing that all wires must go underground, for the sim-
ple reason that companies that have spent an amount of
money and iiave large vested interests in pole lines and
wires and business cannot be compelled by any equity
to remove the whole of that property anil put it under-
ground. In a great many cases it would be equivalent
to sending the company out of business. But I do think
that companies should endeavor in the central parts of
cities, where the streets are crowded and the buildings
are high, and there is no doubt that the overhead wires
are a nuisance, that they should make an honest endeavor
to put them underground. With first class work I see
no reason why underground wires should not be success-
ful. We have heard a great deal about the punching of
holes through these cables. Auy one who has had any-
thing to do with are light machinery knows that if you
take a 40-light Thomson-Houston machine, or a 60 light

Brush machine, and open the circuit suddenly you will
discharge the fluid magnets into the line, and if there is

any weak spot iu the insulation it will go through it at
that instant. We have demonstrated it over and over
again. I think if the gentlemen who are trying under-
ground wires will simply shut their dynamos down reg-
ularly by either short-circuiting the armature or shunt-
ing the field circuit, that they will do away with a great
deal of this punching of hoies in the cables. In laying
down three or four miles of lead covered cables we can-
not expect to find them perfect in every part. There
will be pin holes occasionallj^ and the iiest inspection
will not always discover them ; lint we have no right to

assume, because such things as that occur, that the plan
is impossible. There is not a man here present who has
been in the electric business for a year who has
not had a hundred cases of open circuits and
short circuits on his overhead lines. The question
is not whether undergrouud wires are feasible or
not, but whether we cannot get them established with
about the same trouble we took to get our overhead lines

in position. I am interested in a company in Phil;i.del-

phia which is running the undergiound system entirely.

We started with a 200 volt direct current system. We
knew that if we started that company the wires would
have to be underground—that there were no more over-
head ordinances going to be passed. We realized what
we were attempting, and we resolved to spare no ex-
pense to do the thing properly. When we jjurchased
our cables from the company—they were all lead covered
cab'es—we told that company to send us their most ex-
perienced men for the splicing and laying of those ca-

bles. We paid their expenses cheerfully. We not only
had them make the joints, but we watched them. We
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stiuied al ilic slation ami Inrncil ilir curri.Mil inlu lliosc

lines. We rati there for six tiionllis wilhoiil a trace of

leakage, ami tlieti we eltaui^ed over to llie alleriiatiiii:

system. We jatt a tlioitsatKi volts into tliose ealtles, and
tiiey art! riiiiiiiit*;' lo-dtiy and have l)een for nine montiis,

witlimit a sini::Ie ^rotitiii liavini; oeeiirreti on them. AVe
liave nflcen miles of ealiles Imried all told. AVe have
liail the i|nes'itai liefore ns Aviietlier il would not Ije pos-

sihle to run the .illenialinjr current in tlie same bo.x with
telephone and teles'raph cables. At the request of Cliief

Walker, the city electrician, wc ran in the Long Dis-

tance Telegraph Company's conduit, 1500 feet of 'j-con-

ductor cable. On the two outer wires we put our alter-

uating current, and we placetl a SOdight converter in tile

chief's ollice. Into the third wire we conducted his tel-

ephone and there is not a trace of interference on it.

Tlie telephone company, of course, had given Chief

Walker permission 10 put that cable in their bo.x, but

thev were a little nervous about the result, being afraid

it would knock out their whole system between Phil-

adelphia and New York . After we had been running
about a weelc they came to us and wanted to know when
we were going to start up. We told them that we had been
running about a week, at which they were very greatly

surprised, and they have made no ob.iectiou to the occu-

pation of the bo.x by us. Of course I have had no real

experience with arc lights underground, that is high ten-

sion currents—beyond the fact that when I put downmy
lead cables in Pittsburgh I used a 65-ligbt Brush machine
to test them with. 1 would not. when testing them,
subject them to the strain of opening the circuit suddenly
upon them. 1 do not lliink it would be policy to do so.

Chief Walker, in Pliiladel|)hia, is running some four or

five miles of lead-covered cable on his are circuits. He
has bad one or two burn-outs. He had too strong an air

line for one section, because he could not dig up the

streets, being winter. But he did not expect to put
down a perfect job the first time. There is one thing I

would like to ask some questions on. It has been stated

that a direct current arc light cannot go underground.
I do not think that the gentlemen who make that state-

ment fully realize what a tremeudous weapon they are

putting ill the hands of the press against them. I am
not speaking now as an allern.iting current man, but as a

member of the association, and as representing a light-

ing company wdiich is interested in overhead wires in so

far as they' do not interfere seriously with p.;blic safety.

We have proved beyond any question that the alterna-

ting current can be put underground, and can be put in

lead-covered cables, without any danger of loss of cur-

rent. If the direct wires cannot go underground, the

alternating can. And it may be that w^e shall be called

upon to put in new apparatus which we do not want,
simply because it cannot go underground. I think that

in a case of this kind it is not the technical press we have
to consider ; they can realize the difliculty and danger
and troubles of going underground. But it is the public

press we htive to consider. While they certainly do not

always express public opinion, they have a good (le:d to

do with molding it, and a persistent attack by the press

on a lighting company will compel it to do what they
desire. I think the sooner this question of under-
ground wire is placed fairly, the belter it will be

for all of us. I have had a good deal of consul-

tation at various times with Chief Walker in Phila-

delphia, and he made the statement to me that some
eighteen months ago, before he would recommend the

city to spend any moue}' in the experiment, he wished
to make a test of certain cable, and he got a length of

three hundred feet of cable. This was cut into two
parts, and placed on the two poles—one on each pole of

a Brush sixty^-five-light dynamo, laid in the yard of the

station with the mud and water all around, and then
connected with the air line. After they had run a few
days a fault was developed in the cable and there was
found to be a hole punched right through the insulation.

I am not sure but 1 think the other connection was found
at the end of the wire where it was bared to attach to

the air line. The defective part was cut out and he has
it in his office, and as I was under the impression that

he had been using that wire in that way ever since, I

telegraphed him this morning a^ follows: "Is the three

hundred feet of cable originally laid in the yard still in

daily operation?" I received the answer from him:
"To the best of my knowledge it is;" and I will ask Mr.
Law whether that is the case or not.

Mr. L-A.W: That cable has not been in use for the

last five months at least.

Me. Smith: Very good. Then Chief Walter is

mistaken. But at the same time he laid a good deal of
cable in the upper part of the town, and that cable is

still in use. Now the statement has been made that in

Chicago the average capacity of the machines was forty-

five lights, and the average circuits twenty lights.. I do
not know—but I think the man in charge of the station

has shown poor judgment in dividing his circuits.

Mr. Sunny: If you will allow me, I will explain
that in one word—vfe have i^ut out more circuits than the

present business requires.

Mr. Smith : Exactly. I presumed that you have
done as I have done in Pittsburgh. I have kept all of

my circuits the size of my smallest unit. But the fact

that the circuits and machines do not agree is no proof
that it was done because the wire was defective I would
like to'call on Mr. Wilbur of the .lenney company who
has laid a good deal of cable in Philadelphia; I would
like to ask him if his cable is in use.

Mr. Wilbur: I would say for the information of

Ibis association that last spring we laid over two miles of
underground cable in Philadelphia in the grounds of

Girard college. We are running 47 lights on two 25
light machines. We have never experienced a particle

of trouble with the cable from the time it was laid up to

date. Where the cables came out at the top and con-

nected with overhead wires there have been one or two
gi'ounds and leaks and lightning troubles, but no serious

dcfcrt of tlic criiilc. Ibit 1 aiu glad to think from 'our

cNjii-riiiicc there lli.il theri' is some small grain of truth

ill the claim iii.idc that you cannot get as great a num-
ber of liglilsoutof a given dynamo capacity in running
underground as you can on overhead wires. With that

exception 1 do not know that there is any serious difti-

culty in running are light currents underground, unless

it is that of expense which is sometimes prohibitory.

Mr. Lisgoktt: How long is the longest conduit that

you have in the Girard College .grounds?

Mr. AVilhuk : It is all one circuit, sir. It is about
two miles and an eighth, I should Judge. I do not re-

member the exact length. It is all one circuit, burning
47 lights on it.

J[ R. Leggett : You go out and come back through
the same conduit ?

Mr. WiT.BUR: Yes, sir, side by side. It is the stand-

ard cable laid in creosoted boxes, side by side. They
come back in the same box.

Mu Leggett : Something less than a mile in length ?

Me. AVilbur : The main circuit is about a mile in

length. They loop out to the different towers and dif-

ferent places where we have lights.

Mr. Law : I would like to ask, Mr. Wilbur, if those

conduits do not pass through passage ways that go from
one building to another, and if they are not kept up
to a very high degree of temperature.
Mr. Wilbur : I neglected to state—and it is a very

important matter— that the buildings of Girard College
are heated by steam, and those steam pipes are carried

through a brick conduit. AA''e got the benefit of those

brickconduits as far as they went from the engine room
at the lower shed of the grounds up to the farthest end
of the building. We ran through this brick conduit,

laid our wires in boxes in the conduit, and then
branched out to the towers underground—laying it

simply underground; and the duct is always healed in

winter up to a very high temperature, and in summer it

is not equally warm, because they have a circulation of

air by fans, etc.. to keep up a circulation of air through
the tunnel. But I do not think there is any great

amount of dampness in there.

The President : How much of your conduit runs in

the duct ?

Mr. Wilbur: Perhaps from two-thirds to three-

fourths of the entire circuit runs in this brick duct.

Those branches cut to the towers run through the

ground.
Mr. Kinsman : There is one thing that has not been

referred to in connection with this underground matter,

which seems to give a .great deal of trouble; that is

static induction; atmospheric electricity. I would like

to have some one give bis experience on that.

Mk DeCamp : Two papers have been read to-day on
this subject of underground conductors—one for, and
the other against; but there is one thing in which they
both agreed—perhaps two, but one in particular, and
that is that we must have a perfect insulation. The
second is that it is only a matter of cost. Now I believe

that the first one is true and no station will be operating
a complete underground system until they secure that
perfect insulation. In regard to the point that it is a
question of cost, I think that ought to be left out until

some gentleman is prepared to say just what that cost
will be— not that it is only a matter of cost, that is keep-
ing the companies from doing it, even keeping them
from making a fair, proper and unbiased lest. The
question of cost is certainly one of very great impor-
tance. Electric lighting from central stations is now
nine years old. There are organizations who have back
of them probably as good business talent as ever
backed up any new enterprise, and as a rule they have
been organized for business purposes. They are officered

and controlled by men who do not hesitate to invest their

money in things that they think will ultimately pay

—

not to get their money back, because if that is the case,

they have been, without exception, I guess, grievously
disappointed. They are waiting for their dividends yet.

All know—if they do not they can find out very easily

—

that the returns upon the capital invested in electric

lighting have not been large. They have not been such
that would justify the investment of' money in a business
which is likely to undergo rapid changes or rapid im-
provements carrying with them a large depreciation in

the value of their property. But the business which
they are doing to-day is established— the prices are es-

tablished upon the basis of the cost of the present
plants, and it is unnecessary to say that it would be
utterly impossible for any company to go before the
public to-day and advance the price of their lights. The
prices of electric lights are high; they always have been;
they are high to-day. They are lower than they were
when they started ; but they are high to-day ; and
that is the view that every consumer takes of it. There-
fore you cannot advance your price. The cost of an
underground conductor—those that are said to be en-
tirely reliable to-day— is four or five times as great as
that of the aerial wires which we are using and using
successfully. Now in addition to that you have got to
add the difference in cost in putting those wires down.
It will run the cost of your constriTction up to an enor-
mous amount. That has all got to be provided for. I
will anticipate what has been said, and I presume will
be repeated, that after you have done that your expenses
cease practically. That I do not believe from our own
experience. I would not venture to say that until I had
had a long experience in it. I do not believe it is the
case.

In regard to the lead-cased cables—I cannot give the
reasons for it—there has been a tendency to short circuit
between the wire and the lead. That shows of itself an
imperfect insulation. Y'our lead is no insulator ; it is a
protector, and it does not protect when the insulation is

imperfect We do not have these troubles with overhe d
wires. 1 will state in brief the conditions of the under-
grotmd wires referred to by Mr. Walker, and X will leave

it without any coinmeiits as to whether that is a demon-
stration. I will only go back to the point where I have
had the geneial management of the company that is

operating those wires. AA'"e start out from the station

and reach the first terminal of the conduit—I will give

the figures—3, :^75 feet of single aerial wire from station

to entrance of f;onduit; thence by 1,413 feet of single

wire one side of the circuit from open conduit; thence
through conduit 9,500 feet, making a loop of 19,000 feet

of lead-cased cable, placed in a box six inches S(|uare,

and filled in solid with iiitch. Thence 30,500 feet of

overhead wire, one side of the circuit to the station, mak-
ing a circuit of .something less than eight miles, of which
about four and a half miles is underground, and part of

which is (me side of the circuit only. The upper section

of that circuit is put in first. About half of this 9,500
feet was filled in solid lead cased cable, and I agreed
with Mr. AValker at the time that was put in that it was
the best I knew of—although I did not know anything
about it—it was well made. That cable gave out once.

The defect was in the lamp post, but it was
a short circuit lietween the cable itself and the lead. It

was put into the lamp post carefully, and there was no
particular reason why it .should be there so far as any-
body could find out. iVfterwards a defect in the circuit

occurred underground. It being winter time and the

ground being frozen, he strung the wire from one lamp
post to another. There has been since then one defect

of the same kind, which has been removed. There is

another one that has been cutout all winter between lamp
posts for the same reason that it is not on the poles; it is

underground. More recently there is another section be-

tween poles cut out in that part of the circuit in open
duct, with one side of the circuit only. In addition

to that we have had what did not concern me, notwith-
standing our experience in the Chestnut street conduit;

that is a comparatively new section of the city—at least

the gas mains are comparatively new. Down in the low-
er part of the city the gas mains are very old and very
defective, but in this part of the city, the conduits were
comparatively new, and the leakage of the gas was not
supposed to be to a degree that would be likely to inter-

fere with the conduit There have been three explosions

in those manholes within the last three months, I was
favored with being on the spot when one of them oc-

curred. It was in the first manhole where the wire came
off the poles and into the side of the manhole entering

the duct. When that manhole was blown off, it was
broken in three pieces. The cover weighed about 400
or 500 pounds, I think. In the bottom of the manhole
were three or four inches of water. I happened to no-

tice a little spluttering of solder in the water. The man
put his hand right under the lead, and he found a small

hole where the current had gone through and melted
the lead. There was no contact there at all. It came
clean out of the manhole and went into the duct. These
are troubles that are purely, in my judgment, incidental

to the conduit, but there has been other trouble which I

think will always exist with lead-cased wire, while it

might not with some insulated cable without the lead.

That is the difficulty of getting your low terminals safe

at the lamp terminal. However, that difficulty would be
overcome in some way or other. But it is the question

of underground wires themselves. That is the history

in this short time of that effort,— that is, about eight

miles. I just submit whether any company would want
to enter into the task of putting down 100 to 150 miles

on the strength of that experience; whether they would
take the risk of pronouncing that sufficiently successful

for entering into a general system. For my part I would
not. It would not take me long to decide that.

The courtesies of the New York Electric club house
during the next convention, tendered by President Davis

by telegram, were accepted and ordered acknowledged.
"T. C. Smith, of Pittsburgh. Geo. F. Porter, of New

Y'ork, and Geo. S. Bowen, of Elgin, 111., were appointed

a committee on transportation.

A resolution expressing great regret at the refusal of

Mr. Morrison to accept a renomination to the office of

president, was passed and ordered engrossed and pre-

sented that gentleman. The resolution was supple-

mented by three cheers.

Suitable resolutions on the death of W. S. Frear, of

Buffalo, were passed, and the convention adjourned.

EXHIBITS AND NOTES.
The Westinghouse Electric company occupied hand-

some headquarters in rooms 35 and 36, and their hospitality

and generosity were a subject of constant remark during

the entire convention. Invitations were posted in different

parts of the hotel inviting the delegates to visit the AVest-

inghouse factory, and nearly all the delegates availed them-

selves of the privilege.

The liberal action of several of the AVestinghouse com-

panies in presenting the association with $1,150, cannot be

praised too highly.

The AVestinghouse business is run on the broad gauge
principle. The very best business and scientific talent ob-

tainable is secured arid liberally compensated. The policy

of the company together with the excellence of its ap-

paratus has resulted in an enormous business built up
within an extremely short time. The magnitude and ex-

tent of this business can be best understood by a visit to

the company's factory in Pittsburgh, with its costly plant

and a capacity for 4,000 i -candescent lamps a day.

About a hundred AVestinghouse central station plants

are in operation or under construction, representing in the

aggregate 350,000 lamps. Noticeable among these are the

plants at Pittsburgh, New Orleans, Trenton, Savannah,

Denver, Minneapolis and St. Louis. The Pittsburgh plant

is that of the .\llegheuy County Light company. This

station will soon have a capacity of 15,000 incandescent

lights. The station of the Allegheny County Light com-

pany was visited by most of the delegates at the conven-

tion.
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Altogether the attendance at this convention was the

largest yet known. The exhibits were not of the heavy

or the extensive character of the Uostoa convention. The
different supply manufacturing companies were well repre-

sented however.

Among the new-comers was the American Waltham
Watch company of Waltham, Mass., who were represented

by H. E. Duncan in room g. This company was exhibit-

ing a new non-magnetic watch. This watch is not pro-

tected by a shield but is non magnetic in itself.

In room 33 the E. P. Gleason Manufacturing company
of New York was represented by W. F. Cullum.

The Baxter Electric Manufacturing & Motor company
of Baltimore, Md., held forth in room g as did also the

Sun Electric company of Woburn, Massachusetts.

W. M. Callender represented the Callender Insulating

& Waterproofing company of New Yt'rk, in room 32, and
the Simplex Electrical company, of Boston, made their

headquarters in room 34, being represented by A. F.

Mason.
The Okonite company showed samples of its wires in

room 37, and was represented by W. L. Candee, and G.

T. Manson.
The Electrical Supply company, of Chicago, showed

quite a full line of goods in room 10, Fred DeLand being

their representative.

The Geneva Non-Magnetic Watch company, through
Addison Conkling, made a very handsome display of watches
and testimonials in room 38.

The Standard Underground Cable company was
strongly represented by J. W. Marsh, F. E. Degenhardt,
W. A. Connor and G, A. Wiley, who showed samples of

their wires and cables in room 32.

The Solar Carbon company, of Pittsburgh, were repre-

sented by C B. Curtis in room 8.

The other companies who made exhibits are as follows :

Edgerton Electric Motor Co., Philadelphia. N. PI.

Edgerton, room 31.

Holmes, Booth & Hayden, New York. Theo. Larbig,

J. L. Barclay, room 28.

Baker & Co., platinum refiners, Newark, N. J. C. O.
Baker, jr., room 37.

Phoenix Glass company, New York. A. H. Patterson,

room 41.

Campbell Electrical Supply company, Boston. F. E.

Clark, C. I. Hague, room 3g.

Bernstein, Electric Light Manufacturing company, Bos-
ton. Henrjf B. Cram, room 39,

New York Insulated Wire company, J. W. Godfrey,
room 47.

C. & C. Electric Motor company, New York. H. L.

Lufkin, Geo. W. Larue, room 40.

Falls Rivet company, Cuyahoga Falls ; Brock Friction

Clutch ; E. L. Babcock, corridor.

Eddy Electric Manufacturing company, Hartford, Conn,
A. D. Newton, M. E. Baird, room 25.

Warner's Patent Electric Gauge, room 25.

Hafner's Patent anti-friction system for driving dynamos,
room 8.

D. M. Steward Mfg. Co., lava insulators, Chattanooga,
Tenn., room 8.

Union Indurated Fibre company, N. Y., room 8.

Anti-Magnetic watch shield, C. K. Giles, room 8.

Frisbie friction clutch, New Haven. W. M. Frisbie,

room 8,

Jas. W. Queen & Co., Philadelphia, room 8.

The Diehl sewing machine motor, corridor.

Crosby Steam Gauge & Valve company, W. S. Clark,

room 33.

National Conduit & Mfg. Co., New York. J. P. Mc-
Quaide, room 3g.

THE ELECTRIC LIGHT.
Stockton, Cal., will be lighted by electricity on

and after the ist of April, contracts to that effect

having been signed and the proper bonds filed.

A hint for electricians is found in the follow-

ing industrial note made in a daily paper

:

" Among possible applications of electricity to

domestic uses there is one which dogs not seem
to have yet attracted the attention of scientific

instrument makers. That is an electric lamp for

farmers. At present the husbandman in the
country employs either the familiar horn lantern
invented by King Alfred and a tallow dip, or the
more modern glass lantern, burning benzoline or
petroleum. The former gives a wretchedly dim
light, while the latter is difficult to light and ex-
tinguish, and is, moreover, very unsafe to carry
about in linhays filled with straw. An electric
lamp would not only give a bright light, but
would be absolutely safe.

"

THE ELECTRIC MOTOR.
The St. Louis Post Dispatcli thus jubilates over

its electric motor car: " Wind and weather have
but little effect on the Lindell company's electric
motor car, dark forebodings to the contrary not-
withstanding, and for the greater part of to-day
the coach sped up and down the line from Grand
avenue to Third street. The snow lay heavy on
the ground, and the rails were frozen and slip-

pery, but the Julien-Brush innovation laughed at
all such obstacles and . continued running on
schedule time. This pleased the people, who

have not forgotten the first sleet of the season,
and who vividly remember how on sundry occa-
sions when hard frost followed a drizzling rain,

the bob-tail cars refused to bob on reaching the

incline going west just below Jefferson avenue,
compelling the occupants to work their passage
and shove both mule and car in the teeth of a

driving storm. But those who felt happiest over
to-day's test were undoubtedly the Lindell

people, especially Secretary Baumhoff, who can
watch the motor glide by from his office on the

second floor of the Washington avenue stables,

when he is not himself on board enjoying the ride

like a boy with his first bicycle. To top it all,

both cables were in distress, the (Citizens' line

having lain dormant for some time past, while the

Cable & Western was the victim of another

breakage yesterday, some of the strands in the

rope having parted. Of course the sponsors of

the motor car could not be uncharitable enough
to rejoice over the mishaps of rival companies,

but they wouldn't have been quite human if they

had not laughed just a little at s.ome of the men
who recently sneered at electricity. The Julien-

Brush coach would now appear to have been pretty

thoroughly tested, so far at least as adverse

weather is concerned. The rails were quite slip-

pery with mud on Sunday last when the initial

trip of the new tests was made, yet the ugliest

grades were surmounted with ease, and now
that snow has failed to obstruct thecoach, the

directors are much pleased. The motor was laid

up at noon, while the man at the lever consoled

himself with a lunch, but it was announced that

it would be running again two hours later, and

would continue to do so till late this afternoon."

THE TELEPHONE.
Interviewed by a newspaper reporter as to a

rumor that the Chicago Telephone company

directors would discuss a plan of action to meet

the city ordinance prohibiting the further laying

uf wires, Norman Williams, vice-president of that

company, said :
" We are not concerning our-

selves about the city's action. Our application

for an injunction is before the courts, and

everything relating to the legal fight is in statu

quo. We are not accepting new business, but the

reason is to be found in a different direction.

We can not serve any more subscribers without

impairing the service. The limit of effective

service has been reached, and every additional

subscriber would mean a weakening of the

service to old subscribers The system in use

in Chicago is the best in the world, but improve-

ments 0° some kind are necessary to permit in-

definite enlargement. We are constantly spend-

ing large sums in new devices. The public

knows nothing of the cost of running a telephone

company in a large city. If I were to tell you that

the contract price of erecting a new switch board

to accommodate 15,000 subscribers would be

4i,000,000, you would not believe it, but such is

the fact. I do not see the justice of attacks on

the telephone company's treatment of its em-

ployes. The young women receive more pay

than they could earn elsewhere, they do not have

to work a full day, and the only abuse they re-

ceive is from the public, I could not get a tele-

phone operator to write on a piece of paper the

names she is called by the public. They are too

modest."

The new instrument, as yet unnamed, designed

by Daniel Drawbaugh for use by armies on land

to detect the approach of troops, or at sea the

appoach of vessels, consists essentially of a mi-

crophone and registering dial. The microphone,

an extremely sensitive combination of wire, is

placed in a hollow iron tube, which is hermetic-

ally sealed. The microphone when it is to be used

on land is attached to an iron screw with a very

wide tread, by means of which it is sunk firmly

into the earth. An insulated wire, which may be

buried or run over tree tops as the emergency

may necessitate, connects with a galvanic battery

and the registering dial, which may be placed

miles away. The registering dial is surmounted

by a needle which works from the zero point.

Underneath the dial in the small circular brass box

which it covers is another needle in the form of a

walking-beam. When the vibrations of sound,

either by the medium of earth, water or air

waves affect the sensitive microphone the needle

beneath the dial is at once caused to dip. The
dipping puts one end of the steel into a diminu-
tive pot of mercury and a local circuit is

brought into action, which moves the needle on
the face of the dial and serves to give the alarm.

THE TELEGRAPH.
A note made recently in regard to a conver-

sation carried on by telegraph between a corre-
spondent of the Pull Mall Gazette in Vancouver,
B. C, and the editor of the paper in London over
the Canadian Pacific and Postal lines and the
Mackay-Bennett cable, a distance of 6,900 miles,

has brought to light some instances of long cir-

cuits in America, The longest regularly worked
telegraph circuit that has come to notice was one
which the United Press had in .constant use for

two years or more between New York and Chi-
cago by way of Washington,with loops to Norfolk,
in Virginia, to Louisville, Nashville and St. Louis,
over 2,''j35 miles of wire in all. It was good in

storm and shine, and was the wonder of the tele-

graphic fraternity, not alone because it was the
longest and most complicated circuit, but also

because of the rapidity with which it was worked,
more than ten thousand words a night being sent
over it. This wire, with a few changes which have
taken nothing from the mileage, is still in use,

day and night, manned, of necessity, by the best
operators that can be secured.

In 1884 the Western Union Telegraph com-
pany made a contract with the proprietor of a
fashionable hotel at Newport for permission to

establish a telegraph office in -the hotel, with the
express understanding that no other company
should have similar privilege. While this con-
tract was in full force, the hotel proprietor
entered into a contract with another company by
which he allowed them to establish an office in

the same building. Thereupon the Western
Union began a suit in equity, praying that this

company be restrained by injunction from
operating their lines. The hotel proprietor's at-

torney told him to give himself no trouble, be-
cause a court of equity would never interfere

when there was an adequate remedy at common
law. But in this the attorney was wrong. The
court did interfere and did restrain the invading
company from operating its lines, and for this

reason an injunction will be granted, where the

damages occasioned by the breach of the con-
tract are not readily ascertainable in money,
yet where the injury is a grievous or material

one. Furthermore, when the construction of the

contract is clear and the breach clear, it is not a
question of damage, but the mere circumstance
of the breach of contract affords a sufficient

ground for the court to interfere by injunction.

C. P. Huntington said recently, regarding the
Anderson bill calling on the Pacific railroad com-
panies to operate their telegraph lines for the
benefit of the people: "The law allowed the Paci-

fic railroad companies to make contracts with the
telegraph companies, and, of course, they did it.

That's all I know about it." Dr. Norvin Green
said the bill affected the Western Union com-
pany very little, as it had its own wires along the
railroads. Under the original charter the roads
were given the right to arrange with the Over-
land and California State telegraph companies for

stringing the latter's wires along the line,of the

roads, and such an arrangement was to be in

substitution of the undertaking by the railroads

to build telegraph lines. If no such arrange-
ments were made, the telegraph companies were
given the right to establish lines on the railroad

on their own account. The Western Union fail-

ed to come to an agreement with the railroad

company and built its lines along the road on
the right of way reserved for them under the
act.

Electricity in mines is one of the blessings of

this wonderful age. Possibly the drink-mixer ot

the future may daily have his ears assailed by
the order.—"Electricity in m"ine."

The Kansas City Electrical company, of Kan-
sas City, Mo., has been incorporated; capital stock

$10,000, divided into 100 shares of a par value
of $100 each. The object of the company is to

manufacture and sell electrical instruments and
supplies.
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STAR IRON

Tower Company
STAB IRON TOWERS,

MAST ARMS,

HASKINS' HANGER.

PUBLISHERS

Star Iron Tower Directory,

FORT WAYNE, INDIANA.
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tmiiBELT MANILLA ROPE

fj^SSsmei TRANSMISSION
11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR &, DODGE, 125 No. 5ih St., Phila,

A SPECIALTY.

Investigate (before Buying.

Reliance Oil <& Grrea.se Co.
(J. M. BACHERT, Manager.)

6 Brathenal Building,

CLEVELAND, O.,

U. S. A.

SEND FOR DESCRIPTIVE
CIRCULAR.

Liberal Terms to Resident Agents.

SAIMPLES FREE ON APPLICATION.

SOLE SIANtlFACTUBKRS OF

UNIVERSAL" DYNAMO MACHINE OIL.
Reduces, Insfantly, (ill Fractioual Heat, keeps Journals Cool. Absolutely no Clogging. The bea

Oil ever placed on the Market Lomect the vequirenientsof Electric Light a" d Power Plants. "Valve
Oleine," for Valves and Cylinders. "Eclipse" Lubricating Compound. "Chelsea" Scale Solvent

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

A^UTOMATic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send for Catalogue.

C. F. Annett, President. S. F. Fenton, VIce-Pres. and Treas. Chas. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

-DEALERS IN—

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lighting, Fire and

Burglar Alarms, Electro-Medical Apparatus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

CHAS. A. CHEEVEB, Pres. WILiLARD L. CANDEE, Treas.

The Okonite Company,

4.0 N/^

1 KAU 1 n;ahk.

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"We particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that It Is the safest wire for the purposes known, and we
can, without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated
OKONITE TAPE, the jest Insulated Compound for making joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch. 38 & 40 LA SALLE STREET, Chicago, IIL

IHinnesota Branch, MINNEAPOLIS ELECTRIu CO.. Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha. Neb.

Standard Electrical Test

INSTRUMENTS.
AMMETERS and VOLTMETERS

OF ALL KINDS.
Ayrton & Perry New Spring. Carpenter, Hart-

mann & Co., Galvanometers, Bridge and
Rheostates by all the Prominent
Makers. Call and Examine.

JAMES W. QUEEN & CO.. 924 Chestnut Street. PHILADELPHIA.

GARLOCK'S RING PACKINGS
SECTIONAL RING

AND

ELASTIC RING. Q

The Best Packing

^

Maile

gh Speed Engines

Send for particulars to

THE GARLOCK PACKING CO., - PALMYRA, N. Y-

THE "CI-ARK" '^STIRE^
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspector of the Boston Fire Underwriters' Union, under date of March
29, 1S86, he says : "A Thoroughly Reliable and Desirable Wire in Every Kespect."

The rubber used In insulating our wires and cables Is specially chemically prepared, and is guaranteed
to he loaterproof, and iciU not deteriorate, oxidize or crack, and will remain flexible in extreme cold weather
and not affected by heat. The insulation is protected from mechanical injury by one or more braids and i he
whole slicked with Clark's Patent Compound, which is water, oil, acid and, to a very great extent, fire proof.

Our insulation will pi-ove dxirable lohen all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of insulation for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hampsbire Street, Boston, Mass.

HENP.T A. CLARK, General Manager. HERBERT H. EUSTIS, Electrician.

The Electric Packing Co.,
CLEVELAND, OHIO, U. S. A.

MANUFAOTUREBS OF THE

Patent High. Speed Packing,
MADE ESPECIALLY FOR ELECTRIC LIGHT ENGINtS.

Delivered free on 60 Days' Trial. Satisfaction Guaranteed or no Pay.

THE BILLINGS & SPENCER
MANTTFAOTUREES OF

Drop Forpis in Coper, Iron or Stee

Pure Copper Commutator Bars for Electric Motors or Generators
Steel Commutator Rings and Nuts, Steel Wrenches and Eye Bolts.

Correspondence solicited and estimates hirnished on receipt of model.?

OROPI'ORGINGS l-ROH PURI- CGPPIIR,

THE BJLLINGS&SPENCILR.CO MARri'ORD.COMN.

MANUFACTURERS OF

Automatic Electric Motors,
IN ALL SIZES FROM % H. P. UPWARDS.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of IVIanagement, Remarkable
Simplicity, Etc., Etc.

DYNAMO ELECTRIC MACHINES,
For ELECTROPLATING, E L EOT R OT Y P I N C, COPPER REFINING &c.,

THE EDDY ELECTRIC MFG. CO.,
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J. B. YOUNG,
PRESIDENT AND TREAS,

B. K. JAMISON,
VICE-PRESIDENT.

\^h\
",'''/'""

WELL SELECTED

AND GOOD

OFFICE,

N O. 69

Schmidt & Friday

Building.

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCEeS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

THE VULCAN WIRE,
UEKETOFORE KNO\YN AS

THE CAMPBELL LIXE WIRE,

For the Electric Light, Telephone and Telegraph,

MAKHFACTUKED AKD SOLD BY

The Campbell Electrical Sulppy Co., 95 Miik st., boston, mass.

(iJmepican £,leci^rical Worths,
PROVIDENCE, R. I.,

EXCLDSrVE JIAiflTFACTUREItS OF THE

^M.
AJJL//1G//

Telegraph, Telep'ione and Electric Light.

Highest Insulation and Lowest Inductive Capacity

of any Cable in ttie Market.

\ New York Office, 18 Cortlandt Street.

P. C. ACKEBMAN, Agent

csrEsortcs-Es ». :o-A.n.Toisr,
.::-:.:-:--::-. LAW OFFICE ,

::::-::-:::.:::::::::::;:::::::::::::::

Rooms 68 and 69 Temple Court, 225 Dearborn St., CHICAGO.

PATENT AND TRADE -MARK CASES.

THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON, 0.

AMFAC'ITftKI

Hard Rubber goods for glectrical purposes.
sPKCiAT/inis OK ALL KisJis MAIM': To or;iii:i;.

Soft Rubber Tubing and Rubber Tape.
C'jitiilii(.'iir- (iiHl rrliTH fiimlKhedon applicalloD.

Gutta Percha InsulationJ
GUTTA PERCHA

IS THE
STANDAIiD

INSULATIOX.

Does not deterio-

rate, and foi
underwater or

underground
IS f/ip most

h.laihl' ind

JJ nai,l<

Acrml or rnderproiind. Any niioiber
ofCouductlng Wires.

}farks'' Compound and Jialata

JJ. "v:^ insulated Wires, i'urd-

^^ ^^^^5^ ^5^*^ ^'"'^ Crtft/cA'. for
'^^/ ^^^ Office, Aerial.

^^t> ^^^^ Viiderqronud

O ^^^^h. ""^ BaltcYij

^4>
Batata Cord,

for iDCHiidescent
Light.

Tn fftnr

Acid ^ esselB, Plpes.VftU, Etc.

! / I llor

Elntur UrjM
and Ga* Ltgh

ing Wi7'es and
Cafjies. Silk. Cni^

, , ton and Fibre Cov-

/ / ered Magnet Wires,

' ^ Flevible Cables and

Coi dage. G. P. Sheet or

Chad erf Oil's Compound

for Cable Splices, and Pure

G P Goods of every variety.

alnrk-*- C.iiir.i.un I ^Vlre. i\)r lS.it:(.Ty Coppers.

Our Balata Insulated Flexible Cords;
ARE SUPERIOR TO ALL OTHERS.

SEND FOR SAMPLES.

9f

SCHENECTADY, ]S^. Y.,
MASITFACTnKEBS OF

Insulated Wires, Flexible Cords ^nHables for Telenhone, Telegraphi

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

B. LYMAN,
Electrical Supplies. *

C'eveland,

(ihio.

M m oil
Both Advertiser and Publisher by mention-

ing tbe WESTERN ELECTRICIAN when

riting to advertisers.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Booms 70, 71 and 72 Temple Court,

225 DEARBORN STREET CHICAGO, ILL.

Bug § Dust Proof

BELLS.

Hazazer & SlaDley,

E:ueCTRICAU
Manutacturers,

32 & 34 Frankfort St..

NEW YORK.
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HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

Underwriters' Copper Electric LIgrht Line Wire, handsomeiy finislned, hiighest conductivity. Copper IWagnet Wire, Flexible Sili< and Worsted
Cords for Incandescent Lig-lnting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT "K^ K; LINE WIRE
FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

factories: waterbury, co n n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL,
185 DEARBORN ST., CHICAGO, ILL.

AGENTS FOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

United States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PBOPHEKTOBB OF THE

Cliase Police ani Fire Alarm Telegrami

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

J. J. DICKEr, Presltlent. ISRAEL LOVETT, FLEMOS DRAKE, Vice President
H. J. WELLS, Sec'y and Gen'l Man. Sup't aniJ Electrician. L. H. KOETY, Treasurer.

MIDLAND ILICTEIC CO.,
OMAHA, NEBRASKA.

DEALERS IN

lX/l€TmE€AL BUPPMli

Hotel and House Annunciafors, Burglar Alarms, Fire Alarms. Electric Gas Llgtiting, Speaking Tnbea,
Elevator Annunciators, Batteries. Push Buttons, Electric Pens, Telegraph Learoer's Instruments, Medical

Batteries. Linemen's Tools, Bell Hangers' Supplies, Ealiway Velocipedes, Cars, Etc.

Western Agents THE OEONITE CO., and the Keturn Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. We own the Franchises of the Western States and Territories for the

IMPROVED McCULLOH

^^jaE^IC^]^ 4 DI^T^IOT-l- fEIiES^^Pp ^ gYgJFEja,*<-

and are prepared to give franchises and construct plants on reasonable terms.

a^^Estlmates furnished and contracts made for any and all kinds of Electrical Work In any part of the
West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

Rose <&

Electric

Rein,

322 N. Second St.. St. Louis, Mo.

SEBASTIAN MAT & CO.'S

IMPROVED $60
F crew-Cutting Lathe
Designed especially for electri-

cians and others requiring alatbe
for accurate work. Catalogue of
Lathes, Drill Presses, Tools, etc.

mailed on application.

184 W. Seconil St.. Cincinnati, 0-

The Globe Electric Company,
Ma?iuyaciurers, Importers a?id Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES-

46 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits.

These sets require no teclmlcal knowledge to connect; they are
all contained In black, highly flulshed hard rubber cases, mounted in
nickel plate and ready for use. The bell domes are all SJ- Inches, the
coils are woimd with silk covered wire and the contacts are of
platinized silver.

Three Way Annunciator and Bell Set $16 00
Jnvalld-s Portable Call Bell Set 7 00
BurglarAlarm Set 7 50
Fire Al:irm Outfit $7 00 to 8 00
Portable Electric Testing Set .- 10 00
Family Electro Medical Set 12 (10

Telegraph Set for Short Lines and Learners 6 50
High and Low Temperature Alarm 12 00
Single Stroke or Trembling Eell Set 6 00
Switchboards. Switches, Annunciators, Bella, Wires, Push But-

tons. Alarm Contacts, etc.

WATERHOUSE SYSTEIVl

arcand incandescent
electrsc lighting.

The only perfect Automatic Instantaneous
Current Regulation.

A 2,000 c. p. Arc Light produced with less than two-thirds of a Horse Power, or
twelve 16 c. p. incandescent lamps to one Horse Power.

We are producing 310 3,000 c. p. Arc Lights, Commercial lighting, on 3,400 lbs.

of coal per night, from dusk to 1 o'clock, or 3 lbs. of coal per light per hour.

We guarantee that the above lights will successfully compete with any Arc Lights
in the world, for Hise, H httejinxs and Steadiness.

Advantages, 25 per cent, less in steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND IVIFG. CO.
HARTFORD, CONN.

—AND

—

154 LA SALLE STREET, CHICAGO, ILL.

SHAW <S. GEARY
MFGR'S St'DEALERS

3&55N0.SEVENTH ST,

A /-, PHILADELPHIA ^. ,

SEND FOR CATALOGUE.

AGENTS for Lord's Boiler Compound, A
chance for engineers and men on the road.
Also local agents with means. State present
occupation. Address

GEO. W. LORD,
SI6 Union Street, Philadelphia, Pa.

The Standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Leclanche Batteries

Are those which bear this

LABEL, and the Trade-Mark, GONDA.

DO NOT BE I.UPOSED UPON BY IMITATIONS. .^

H dealers have not the Gemime Battery,
send direct to us for Price- List.

eoNDA (formerly prism) cell, complete.

THE LECLANCHE BATTERY CO.

149 West Eighteenth Street, New York.

GENUINE DISQUE CELL, COMPLETE.
The Porous Cell also bears Label. -
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Electric Light Repairing, General Machine Job-Worl<, Pattern Making, Etc., Etc

ELECTRICAL AND MECHANICAL ENGINEER, R^^'^^^^?
Office and Works: 76 MARKET ST.

ANUFACTURER
CHICAGO.

XHK KKCK AUT0>J:ATIC EINOINE.
For Kloctrlo LIkIH SoivIih! niiil nil otlicr purposoB roqiilrlnK Power; Ecoiiomlciil la Stciim Conaumptloii,

n<H'« not Rftcc; Spci'd CoiiHtnnl uiulor Varying Lontla and Prcaeuro of Steam; Simple In ConaLruclion
Requires no more spaco than double disc engines.

Contracts (ftkcn forcomplcte stenm plants. Inclinjlnp ii.-ihi-. luni all l..[llMllIM^^, iii;i--'iiirv

All work Ruaranlced. Send for Catalogue and full ivitil<-ul;irs, Ai!Jri.'>,s

THE TAYLOR MANUFACTliRING CO.. Chambersburg. Pa.. U. S. A.

Chicago Electric Club.

There will Ije a meeting of the Chioago
Electric Club Monday evening, March
.5th, at S o'clock, at the rooms of Hie Club
123-124 Clark Street.

The itice Autoniatic Engine.

"^ -S *^ o .— S *

1 a e3 oj -d --^

I o 5 t> bo g*

5 P< 2
"

THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y.

OILES AlSTXI-lVtAaNEXIC SHIELID EOR IXTAXCHES.
Office of Van Depoele Electric M'fg. Co,

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
QenUcmen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight mouths =

that I have worn my watch, and to-day
it is (without correcting time) about one
minute .slow. Considering the fact that
I am every day near dynamo electric
machines in our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-
tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-
ure, can be derived from a good time- "jj^

keeper. At present, Hook upon a watch :^_
without a shield as a thing incomplete, —=.

"

and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and MaRnetlc dlsturbancee.
Send for descriptive circular.

" * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.
WM. A. ANTHONY,

Prof. Phs. Dept. , Cornell University.

GILES

The application of Anti-Magnetic
Shields to pocket time-pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-

tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon tiie Market.

Manufactured for both

/^re zT)d ii>ea9d(^s(;e9t ($ir(;uit8,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICITED.
Address :

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitution and Monument Sts.

NEW YORK:
Rooms 347, 348 & 349 Potter Building.

Factory B, Buren and Monument Sts.

BOSTON

:

Rooms 57 & 58 Hancock Bldg., 17S Devonshirk St.

Jy)^
U/oodbury

AUTOMATIC

Cut-Off High Speed

€:i]Gii|e.

-MASUTACTUEED BY-

^OODBUI^Y €NeiNB

(iOMPANY.

ALSO BUILDERS OF

mm

piai9 5lide l/alue

AKD

Donlile Yalve ffleflimn Speei

AUTOMATIC

LQdt-Off E^9<Ji9<^s

ANT)

TUBULAR BOILERS.

Address the ManufactorerB at

'^---SiiffliliiSsS'
*"''* ^^2 "'^ *'''«e^

.

ROCHESTER, N. Y.
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IpTrNG

ms msMkusm
is tanned on the surfaces

only; the

Iff11101 liMW 1111.
Send for Our Valuable Book for Engineers and Belt Users. Free."-'
" Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

. SO?. XjOXJXS, 3VEO.

Electrical kcimulalors cr Storage Biiterics
ElSI=BOIi^I-.I-i3r A.ID^I=TEI3 TO

Central Station L'ghting.

Isolated Lighting, Railroad Car Lighting, Street Car Propulsion, Long Distance Lighting.

AMONG THE ADVANTAGES OF THIS SYSTEM ARE:

Absolute Certainty of Light,

Increased Life of Lamps,

Great Fxonomy in Running Expenses,

Absolute Steadiness of Current,

Utilization of Surplus Power,

Adaptability to Existing Plants,

COMPLETE DISPLACEMENT OF GAS.

FOR FULL, PARTICULARS, ADDRESS,

The Electrical Accumulator Company,
44 BROADWAY, NEW YORK.
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Annunciators,
PATENT GRAVITY DROP.

ANNUNCIATOR SUPPLIES.

Mansfield Electric Co,
383 FEDERAL STREET, BOSTON, MASS.

M. T, GitKKNK, Pt-fstdi-nt. Gko. A. MnKTNi,ncK, TrfiHurer. Wm. II. MoKinlock, Secretary

Cenl^ral Eled^rie Co.

WESTERN AGENTSm

I

COMPANY.
TRADE MAHK.

Electric LiRlit, TelcphoDC llfT^ T?C A IffT^ /^ fl TJT 170 '^'^ -Aerial, Submarine and
ami Tclcgntph W XXiXlD Ail 1/ vADJLlXlO Underground usch.

3S & 40 La Salle Street, Chicago.

The Pabker-Rossel Mirac m Mfg. Ci.

J)lectric Light (^arbons

City Office: 711 Pine Street, St. Louis, Mo.
FRANKLIN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS.

Partrick & Carter,
ESTABLISHED

1867

y^^ , • TO !• for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

1^
I
or* I T*| r*Q I ^11 TlTl I 1 ^01 No. I 14 South Second Street, Philadelphia, Pa.

SOLE PROPBTETOR3 OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Batteries, Electric BellB, PubIi Buttons, Wire, etc. Electric Bell Haneers' Supplies, Electro-Platers' Supplies, E'ectro-Medlcal Macbines, Experimental Apparatns, Electrical NOTeltles, etc., etc. Send for Catalogue

and ffet prices before purchasing.

THE ELECTRICAL PROTECTIVE SUPPLY CO.,

Factories: ANSONIA, CONN.
Manufacturers and Importers of and Dealers in

Telegraph, District Telegraph, Telephone, Fire Alarm, Burglar Alarm, General Electrical
Supplies, and Railway and Steamship Supplies.

Sole Agents United States for APPLEGATE'S ELECTRIC FLOOR MATTING.

The Chicago Electrical Development Co.,
PROMOTERS OF ELECTRICAL IMVENTIONS.

Patents bought outright, or inventions handled on royalty. We have superior advantag-es for placing patented articles on the market.
Correspondence with inventors solicited.

THE ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER, Manager. 171 Randolph Street, CHICAGO.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.

FOR SALE!
VAN DEPOELE PLANT, |g ^It l:^^^^"^

ENTIRE APPARA.TUS AS GOOD AS NEW. PRICE, S850.

T. BEITTOIT LEITEE., - - Room 4, 81 Soiitli Claris Street, CHICAGO.

<

rvrort^TH .A.iD-A.nvcs, ]vt-A.ssl
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CAG, "Electric Motor

-2 H. P. IVIotor for Incandescent Circuit.

Efficient Electric Motors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REGULATION.

Interchangeable Parts. Designed for Popular Commercial Use.

€. & C. ELM.€Tmi€ MBI'OM €0.,
90 South 5th AveTiue, New York City.

y
O F

C^XjES^VESH-A-KTID, OHIO.
MANUFACTURERS OF

Incandescence
ELECTRIC

Lighting

Apparatus.

CARBONS FOR ARC LAMPS. Etc., Etc.

Chicago agent,

ALEXANDER KEMPT,
130 Washington St.

Omaha agent,

E. G. TUPPER.
1509 Famhara St

Tho Railway Telograph Supply Co.,

211 and 213 RANDOLPH STREET,
CJHIO-A-OO,
-MANUFACTURERS OF-

Mag'neto Bells, Annunciators,

Burglar Alarms,

Electric Bells, Batteries.
We make a special MAGNETO BELL for the use of Electric Ligrlit Companies for testing- pur-

poses, capable of -working' througb 20,000 ohms. When desired, we put a Detector in
connection with the above, which will indicate through two Megohms.

Size of Test Magneto, 4^ x 4K x 3 inches deep.

WE MANUFACTURE THE

BesiDisqueLeClanche j-^AS:"*"""'
Batteries

s^^^^Uf^ -
-'##-^'

in tiie market. Write for prices

on all kinds of

BATTERIES AND SUPPLIES, /

Zincs, Sal Arumouiac, Blue
Vitriol, etc., etc.

Gen'l Western Agents for the Sale of

J. H. BUNNELL KO.'S

Telegraph)|pparatus

A Full Stock always on band.

We are headquarters on all Telegraph

Goods, Instruments, Insulators, Brackets

and Line Materials.
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Weather-Proof Line Wire,

FOR ELECTRIC LIGHT PURPOSES.

The Insulation Resistance is good, and is not affected by moisture, heat,

cold, acids or alkalies. But little more expense than Underwriters.

lectrica.! Siipply Co
171 RANDOLPH ST., CHICAGO. 17 DEY ST., NEW YORK.

Factories, ANSONIA, CONN. Branch Office, 125 W. 6th St., KANSAS CITY, MO.
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The Van Depoele Electric Manufacturing Ge.
OF CHICAGO, ILL., U. S. A.

Owners of the Patents and Irtventions

of CHAS. J. VAN .DEPOELE

Electric Railway
Apparatus,

Electric Arc Light Dynamos and

Lanips,
,

CONSTANT SPEED STATIONARY

ELECTRIC MOTORS, ETC.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.

Thousands in use. Guaranteed

equal to any in every respect.

VAN DEPOELE

Qlectric j{ailujayi

ARK IN OPERATION AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Estimates and Catalogues sent on
Application.

Van Ronnolo FlbPtfio I iohtC '^^^ '" "^^ everywhere and are daily growing in Popularity. W^rite for Illustratea

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15,17, 19 & 21 NORTH CLINTON STREET,

NEW YORK OFFICE: Rooms 220, 22t& 222, Ho. 45 BROADWAY. CHICAGO, ILL., U.S.A.

^LECTfRIC t- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

^mertcamt Electnc Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For Bimplicit; of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning.

Tine AlilERICiLlSr IDYKAMIO HAS KO EQXJAX..
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits ot

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

l^HEBiCAM Electric Mamufactubing Co.,

18 Cortlandt street, NEW YORK.
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLEDDBY THE

Fort Wayne Jenney Electric light (jonipeny
f

FORT WAYNE, INDIANA.

Th.e xnost carefully -worked out and co333.plete Alternating System of Slectric

Ztlghting in Szistence.

Armature

Guaranteed.

Converter

Guaranteed.

Horse Power

Guaranteed.

SLATTERY ALTERNATING DYNAMO.

Tlie Slattery Alternating System in operation in xnost of tlie

JLM:EiJhJDIlS[C3r OI^X£3S O^" ^FXXiES OOTJI«'Tn."y, namely

:

NEW YORK, BOSTON, LOUISVILLE PHILADELPHIA, UTICA, NEW ORLEANS.

FULL INFORMATION FURNISHED BY

Fort Wayne Jenney Electric Light Company,
Main Office and Worlcs, FORT WAYNE, IND.

CHICAGO OFFICE, 115-117 Monroe Street, I PHILADELPHIA OFFICE, 26 N. Seventh St.

W. J. BUCKLEY, Manager. I Gi>A. WILBUR, Manager.

I
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Standard Underground Cable Company,

Bnnoli Offices

Qeneial OScea, ^o. 708 F£1TN. £72., FITTSB7BaH, FA.

ITew York, Telephone Bnlldisg, CortlftBdt Street,

Q. L. Wile7 Manager.
Chicago, 139 £ist MtllBOQ Street. F. S. Beeen-

haidt, Uaaager.i
MAirUFAOTURBBS OP

o r

\o O
)

fhe niaring ||nti-|nduction# ituM Cables
For Telegraph, Telephone, Electric Light and Power; Underground, Submarine

and Aerial.

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line Wire, Underwriters', Magnet, Annunciator and OHice Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables,

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high

Insulation. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

Electric Light and Power. Aerial Use,

Telegraph and Telephone, All Sizes Subterranean Use,

Raiiwa, and all other ^ ^ Encased IVwes. ^""T/lMiT,Branches of Signaling.
o—.«.i.j i

v^"

CLARK B. HOTCHKISS, Gen'l Mgr.,

Concealed Wiring in all Locations-

16 Dey St.. NEW YORK.

AMERICAN

[eather [ink Belt Co.
A n£w:belt

Especially adapted for use with Dynamos.

Write for particulars and prices to

CHAS.A.SCHIEREN&CO.
47 Ferry Street, - NEW YORK.
„ J PHILADELPH lA, 416 Arch Street.
Branches

-j bqSTON, 86 Federal Street.

^he dj^LLEKDEH

'

NSULATING and
WATERPROOFING COMpAB^,®, (-MAHTTFAOTXniHES OP

[INSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, in Plaster,

DarrtP Places, Etc., Etc.

Teinidad Wiees for Line Worli In place of Underwriters.

UX.HC^rH.IC IjXGrin? •WimiS or «11 sizes a. SI'UC!I-a.3jTX'.

NEW YORK SAFETY STEAM POWER CO.,
Builders of Higli Grade Self-Contalned

AfltoMtlc Ciit-Off Eiiies,
SPaCIia.LT ADAPTBD FOK KUITNING

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

"Whsteen Offioe and Wabbbooms:

64 & 66 S. Canal St., Chicago, III.

WM. A. HAMMETT, Manager.

ANSONIA BRASS & COPPER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

C B B A

CUT SHOWING STYLE OF INSULATION.
A.—Copper Wire B. B.—Two Braids, saturated with Fire-Proof Insulation. C.—Braided Cotton,

saturated with a Black, Weather-Prqof Composition.
Approved by New York Board of Fire Underwriters. Samples furnished upon application. Pure Elec-

tric Copper Wire, bare and covered, of every description.

lunpcpnniuc ( 19 and 21 Cliff St., New York. FACTORIES:WAREROOMb:
^ 64 Washington St., Clilcago, Ills. ANSOMA, CONN.

Danibl 1

HoDiaoN
V. Maemon, PreaWeM.
H. NoEDTKB, Vlce-PreBldent,

Ghahlss D* JsKiTBTt Etectnoian. BRAnrABti EoRieoN, Secretaej,
Amob K. Hollowbll, TreaBorer.

Jenney Electric Company.
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Mannfacturers of his

Improved Dynamo, [amp $
Electric |||otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these essentials It chal-

lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, or for both combined.

The Jenney -Incandescent Dynamos are self-regulating,

and permit the turning on and off of one or all of the Lamps
at will.

This Company gives special attention to ^r'l^-iiJii 5i^"i's,

Shops, Factories, etc., lotth Individual l^anc^.

m- %m m fiufiiet iimsniiiiiG ikd desciiiiiis tie minii...^

OFFXOS ASa "WOBESt

or. Kentucky Ave. aad ) Morris St

INDIANAPOLIS. IND.
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The Thomson-Houston ElecipiG Go
EASTERN OFFICE: WESTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON. PULLMAN BUILDING, CHICAGO, ILL.

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

SERIES LAMPS
TOR

nrc-Circuits.

These Lamps have repeatedly
shown their superiority under
test.

First Medal : Best Arc-Ligbt, LoulsvIHe, 1883,

First Prize : Best System of Arc-Lighting,

Cincinnati Industrial Exposition, 1883.

-OF-

Electric I|rc-[ighting

IN THE -WrORLD.

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the customer.

SELP GOVERNING ELECTRIC MOTORS-
of all sizes for the transmission of Power. Plans and estimates for all kinds of Arc

and Incandescent Lighting and Power Plants.
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EDISON'S NEW LAMP

I 2 1 6-Candle Power Lamps Guaranteed per
Commercial Horse Power.

Minneapolis, Nov.i;, 1887.

Edison United Mnfg. Co.,

65 Fifth Ave., N. Y.

Gentlemen :—The Electric Light put in my Theatre by

your company is far beyond my expectations. Its system of

lighting is perfect and is all that your representative claims

for it.

Your light was chosen after a thorough inquiry into the

merits of the different systems and I am more than satisfied

with my choice. I have, beyond a doubt, one of the finest

lighted houses in this country. The apparatus for controlling

the light is the most complete I have ever seen. I am getting

all of twelve i6-candle power lamps per horse power, if not

more, and the life of the lamps averages away beyond a

thousand hours,

I take great pleasure in recommending your system and

you may refer to me at any time.

Yours Truly,

LAMBERT HAYS,
Proprietor People's Theatre.

General Aerents Edison United
ivianufacturing Co.,Plant Installed by LEONARD &IZIIRD,

185 DEARBORN STREET, CHICAGO

Ijeisler Qlectric [ight |{o.

809-817 S. 7th Street, ST. LOUIS, MO.
MAKtWACTUKEKS OF

The Heisler Patent Incandescent
Electric Light System.

The only and original Alternating Current Long
Distance Single Wire Incandescent.

We have built 24 Cen-
tral Station Incandescent
Plants within one year,
all of which are on a pay-
ing basis.

This System combines
successfully the illumina-
tion of the streets with a
general supply of light for

stores and houses.

Any desired distance can
be reached at small cost

;

No. 8 American Gauge-
Copper Wire being used
for the outside line, No. 11
for indoors, for any num-
ber of lights of any size

from 30 to 200 c. p. I0--

cated anywhere on the line. .'

•^ ^ ^^ j^iHii ^ ^ A perfect automaUc regu-
'

— -^**^^^'^ lation adjusts for every
variation ul ilie l(iad from the full capacity to one single light. We do not need
transformers, distributors, safety catches, resistance boxes or any other electrical
contrivance for distribution or safety.

Special attention is called to the superior advantage of this system for economical
management. To its flexibility, no mathematical calculation being required for wiring
or alterations of circuits. To its production of nearly double the candle power to the
H. P., as compared with any other system.

We can furnish substantial proof that our system is a successful competitor against
all present methods of illumination.

U. S. OLD LAMP
IK Gr^RS^lSlT^ OPERiL HOUSE, li^IITKEiLPOlLIS.

WHAT THE MANAGER, WHO DON'T GUESS AT IT, SAYS FOR IT.

He says, after having Careful indications of Engines and Practical Electrical IHeasuremenis made, that

348 Edison 16 Candle Lamps require .54 Indicated Horse Power.

610 U. S. 16 Candle Lamps require 53 Indicated Horse Power.
^y- Me also says that, after having purchased and used a U. S. plant for Opera House, they purchased for the

Syndicate Block, an JEdison plant because it was offered at a much less prtce (nearly one-half) than that of the U, S.,

and because of the Astonishing Guarantee made by the Edison Co. After testing and ascertaining thefacts,

the:edison plant was rejected and put out '

and U. S. PLANT PUT JJT ITS PLACB, the satisfactory working of which may be understood from, a perusal of

J. F. Conklin's autograph letter heretofore published in several issues of this Journal. Mr. Conklin desires to say
that any statements of JEdison representatives to the effect that the reason of such rejection of Edison plant was
because some one or more of the Syndicate Co. were stockholders in the U. S. Co. is without any foundation in fact,

as not one of them has^ and never had a dollar's interest in the U. S. Co, beyond the purchase of a Fourteen Hundred
LigJit Incandescent Plantfor tTieir Syndicate Block and Opera House.

V.S.610 LAMPS BEQUIBING 53 H.P.=ll^Aper H.P.

EBISON 348 LAMPS BEQUIBING 54= H. P.^6^i^ per H. P.

COMMENTS ARE UNNECESSARY.

THE UNITED STATES ELECTRIC LIGHTING CO.
C. C. WARREN, Manager. 216 La Salle Street, Chicago.
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Cle'irelan.ci, Olxio.
MANUFACTURERS OF

Electric LierKt Ca.rT30xis
BiiTTEB,? M^TERXAZ..

The Standard Carbon Co.,
SUCCESSORS TO THE

Boiilton, CleYelanci^ a.nci Crystal Cartoon Companies.
C Xj DE3 -V E3 Xj ja. KT 13 , O ZX IO .

LiLlTiL HTSULAXORS.
-ABSOLUTELY-

Flfgy ^at©c affldl Aeldi Proof*
MADE FROM MODEL IM ANY SHAPE.

Have stood severest tesls, can furnish highest testimonials from largest manufacturers of

Electrical machinery in the world. Samples and estimates sent on application. Cheaper
than any reliable insulation.

T>. M. STEWARD M'F'G CO., Chattanooga, Tenn.

January let, 188S, we removed our entire plant from Cincinnati to Chattanooga, where we have greatly
increased facilities In all departmeots.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armington & Sims* Enjarlnes, Steel Boilers, Jarvis' Furnace,
Standard Rooking: and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Kortlng Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, sai DELAWARE ST.. KANSAS CITY.

Sawyer -Man Electric Co.
LICENSEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTUAL LIFE BLDg.

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia OfRce:

m. 308 WALNUT ST

BOSTON OFFICE:

No. 33 FEDERAL ST,

Eetlmates FurnlBhed for the
TbomBOD-Houston Syatem

of Arc LlgbtlDg.

The DYTsTAMO of this Company la AUTOMATIC In Its regulation, and will maintain a UNIFOEM
LIGHT, with ALL or ANT PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWEF. during Its Guaranteed Life.

mv^r:^n Xt'/'^^//^

-CONTAINING-

Compensation Balance iHair-spring,

Uninflaenced

Magnetism.

"^Tcrxxxczx .A.It.H

%»

PAILLARDS PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAIR SPRINS.

Adjusted

TO

Temperature.

-These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Elihu
Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested

them.

These watches are made in all sizes. Hunting and Open, Face, and cased in Gold, Gold Filled, and Silver Cases, and
cost no more than other makes of same quality without the Non-Magnetic feature.

They are especially adapted to the uses of

iLi€TEi€iAife Amm womkerb' AmQ^mm B¥HAM®i,
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

^or Sa.le loy all P'irst-cla.ss J'e-m'elers-
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The Single-Acting and

Self-Lubricating Principles

Mark the second great advance in Steam Engineering, and

represent the Highest type of

COMMERCIAL ECONOMY.

CONTROLLED BY

Westinghouse, Church, Kerr & Co.
1 7 Cortlandt Street New York.

97 Fifth Avenue-- Pittsburgh.
1 56 and 1 58 Lake Street Chlcagro.

Fairbanks & Co.
302 and 304 Washington Ave St. Louis.
1312 Union Avenue Kansas City
1 330 Seventeenth Street Denver, Col.

Utah and IVontana Machinery Co.
259 South Main Street Salt Lake.
East Granite Siraet Butte, Mont.

THE WESTIN&HOUSE MACHINE CO.,

Pittsburgh, Pa.

Parke &. Lacy.
21 and 23 Fremont St San Francisco,
33 and 35 N. Front St..-Portland, Or.

The D. A. Tompkins Co.

36 S. College St-Charlotte, N. C.
4-6 S. Pryor St Atlanta,

Georgia.

is tanned on the surfaces
only; the

liflllOEIiMWilSl.
Sond for Our Valuable BookforEngineers and Belt Users. Free.'''

' Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

ST. XjOXTIS, AXO.

P'orest Cit57' Electric 'yWork.s,
Manufaciurers of CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GANS SWITCHES, FROM 5 TO 40 AMPERES.

Quick Make and Break Uncon-
trolled by the Handle.

Correspondence

Solicited with

Klectrlc Light

CompanleB.

W. B. CLEVELAND, Proprietor, 26 S. WATER STREET, CLEVELAND, 0.
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WESTERN ELECTRIC COMPANY

Chicago.

New York.

P

London.

Antwerp.

CHICAGO FACTORY

Electric Lighting Apparatus
OUR'SYSIEM OF ELECTRIC LIGHTING IS COMPLETE IJS EVERY DETAIL, AND IS UNEXCELLED IN THE EFFI-

CIENCY AND WORKMANSHIP OF THE APPARATUS, IN THE BRILLIANCY, STEADINESS AND COLOR OF THE
LIGHT PRODUCED, AND INAUTOMATIC REGULATION. WE FURNISH DYNAMOS lO GIVE ANYREQUIRED

CURRENT. THE HIGH GRADE OF WORKMANSHIP AND THE EFFICIENCY OF OUR DYNAMOS

RENDER THEM SPECIALLY ADVANTAGEOUS FOR CHARGING STORAGE BATTERIES, FUR-
NISHING CURRENT FOR ELECTRIC MOTORS, ETC. WE FURNISH ARC LAMPS ADAPTED

TO ANY ARC CURRENT. THE SUPERIOR CONSTRUCTION AND SIMPLICITY OF
OUR LAMP RENDER ITS USE ADVANTAGEOUS WITH ANY SYSTEM.

WE HAVE STILL A LARGE QUANTITY OF

KERITE WIRE,
Size No. 13, B. and S. Gauge, 6-32 inch Insulation, which has been in use, but is practically

as good as new. We will send a sample of this Wire and quote a very low price to anyone
vyho inquires. The price is so low that it is cheaper to use this wire than new wire of even No. 16

gauge, so this offer is of advantage to anyone who wants Kerite Wire of sizes Nos. 13, 14, 15 and 16.

J. GEO. KAELBER, Selling Agent, 3 & 4 Duff Block, Denver, Colorado.
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The Wallace Balance Relay.

The handsome cut in connection represents

the Wallace balance relay now being introduced by
the Electrical Protective Supply Co. of Chicago.
The principle involved is the adjustment of the

relay so that the slightest variation in the resist-

ance of the line opens or closes the local circuit.

The instrument consists of two helices wound in^

series to any resistance required. Each helix

has a separate armature, but eacTi armature opens
and closes the same circuit. One opens and the

other closes the circuit when attracted by the

magnets. When the current has passed through
the helix, both armatures are attracted, but by
tightening the adjustment spring of the right

armature until it overcomes the power of the

magnet the contact point presses against the in-

sulated screw.

The instrument being adjusted for the resist-

ance of the line, the local circuit will be open

rough. The design is to locate the storage bat-

tery under the driver's box. At one side a switch

will control the lantern lights. Similarly the

lights on the interior are controlled by a switch
within reach of the seat. The coachman by press-

ing with his foot a button on the foot-board can
light the lamps on the interior, so that persons
can readily seethe way as they enter the Carriage.

It is proposed to use a battery which, with ordin-

ary use, will require charging once in two weeks.

The Copper Market.

The indications are that the price of copper is

to be still farther increased. It is generally be-

lieved that the French syndicate has obtained
substantial control of the world's product and
that it is preparing to apply the screws. In this

connection the views of gentlemen connected
with the copper trade in Chicago are of in-

safety. Knowing these facts I cannot see any
probability for lower prices."

Said another gentleman interested in the sale

of copper: " It is not an easy matter to make a
prediction in reference to the copper trade. If I

could state with a certainty just what the future

would bring forth, I would put you in a way of

making a million very handily. Every indication

points to increase in price. However, the rate is

not high in my opinion at present. The fact is,

that the price of copper has been so low for the
last few years, that the owners of the smaller

mines could not afford to work them. If this

syndicate has the large capital which report gives

it, we may expect twenty cent copper for the next
three years."

Death of George H. Corliss.

George H. Corliss, the engine builder, died
February 21st at Providence, R. I., of paralysis

through the relay. If the main line is open, the

left armature closes the local circuit. If the re-

sistance of the line be diminished, the right mag-
net becomes strongest and closes the circuit

through its armature. In this way the instru-

ment can be balanced to indicate the slightest

variation in the resistance of the line. It is very

valuable in burglar alarm work, district telegraph

and messenger service, or any place where sensi-

tiveness or fine adjustment is required.

An Electrically Lighted Coupe.
A novel method of carriage lighting is shown

by an installation of the Northwestern Electrical

Accumulator company, at the salesrooms of

Studebaker Bros., on Michigan avenue, Chicago.

A coupe is furnished with lanterns, within which
are attached incandescent lights of three candle

power. The interior of the coupe is illuminated

by three lamps of equal power. The arrange-

ment at present only indicates the plan in the

terest. In a conversation with a representative

of the Western Electrician, George C. Bailey,

of J. A. Roeblings' Sons & Co., said: "It is diffi-

cult to speak definitely on this question, and my
opinion is based merely on what I have heard

We do not look for any decrease in the price of

copper, but on the contrary, we anticipate a rise,

if there is any change. Copper for electrical

purposes for the most part comes from the Lake
Superior region. The fire in the Calumet &
Hecla mine has decreased the product from that

point one-half. You understand that the French

syndicate controls the most of the copper. It

has a capital of $250,000,000, so it wields a tre-

mendous power. It forced a large number of

the smaller holders to sell by lowering at one

time the price of copper. When the price fell

these timid holders thought it was the best policy

to dispose of their copper before they lost by a

further decline. Thus these small holdings were

bought up, and the price was then advanced with

of the heart. Mr. Corliss was born in Easton,

N. Y. He never saw the inside of a machine
shop until he was 25 years old. He went to

Providence in .1844, and in 1846 began the de-

velopment of his steam engine improvements,

and in 1848 completed an engine which em-
bodied the essential features of the present Cor-

liss engine. He carried away the highest com-
petitive prize at the Paris exhibition in 1867 ;

was presented the Rumford medals in 1870, the

late Dr. Asa Gray, president of the Academy,
making the presentation, and won the grand
diploma at the Vienna exhibition in 1873. On
the strength of foreign builders who made
exhibits claiming them to be of the Corliss type,

he himself not being present or represented as

having any exhibit, the Montyon prize for 1878
of the Institute of France was presented him.

He has recently received other valuable medals
from foreign societies. Mr. Corliss was a com-
missioner at the Centennial Exhibition, and his
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engine for transmitting the power all over

Machinery Hall added to his fame. The under-

taking cost him $100,000.

Electric Currents in the Mouth.

At the meeting of the Chicago Dental society

at the Tremont house Monday evening. Dr.

Fernandez gave an interesting talk on the sub-

ject of amalgam fillings. 'I'he discussion of the

topic led to the consideration of the advisability

of placing in the teeth as filling more than one
kind of metal. To illustrate bis views on the

question, Dr. Whitfield gave several experiments,

repeating those which he presented at the last

meeting of the Chicago Electric club. First he
took a small piece of bone about the size of a

tooth, into which he had drilled small cavities on
each size, filling them perfectly, one with amal-

gam and the other with gold. When these

metals were dry, the doctor explained, there was
of course no electrical action e.xcited. To this

representation of a filled tooth wires had been
attached. Immersing it in a tumbler of water,

galvanic action was commenced, and was shown
to exist by the deflection of the needle of a gal-

vanometer, which was brought into the circuit

with the wires. The doctor put the tooth in his

mouth, and the moisture caused the flow of a

current, the presence of which was indicated in

the same way. This demonstrated to Dr. Whit-
field the inadvisability of putting two fillings of

different metals in the same tooth. He quoted
from an article in a dental magazine in which it

was stated that if the two fillings of different

metals, but in the same tooth, were connected
with each other, no electrical action followed,

but it was dead. This statement was held by
Dr. Whitfield to be untrue, and he demonstrated
the correctness of his own position by another
experiment in which he used a tooth containing a

gold filling, in the center of which was a small
amount of amalgam. The needle of the galvan-
ometer moved appreciably when the tooth was
placed in water, and the test for current was
made. The only effect of joining the two metals
in a tooth was to form a short circuit. The cur-
rent was not destroyed. The doctor a.sserted

that it made no difference whether the fillings of
the two metals were in the same or in different
teeth, the result would be the same, the genera-
tion of a current. The evil effect of this action
in the mouth was this, oxj'gen was liberated at

the gold filling. The tissue around it would be-
come discolored and roughened, and the result

would naturally be the destruction of the filling.

This effect was shown by an experiment which
the doctor said had been in progress for several
days. He had placed a tooth filled with gold
and another filled with amalgam in a glass tube
filled with saliva. The discoloration around the
gold filling, due to the liberation of oxygen by
galvanic action, was noticeable. It was true that
with some metals the galvanic action would not
be so pronounced. With tin, for instance, in-

stead of amalgam, oxidation would soon ensue
and would, of course, decrease the generation of
current. Dr. Whitfield's experiment created the
greatest interest, and while he was making the
tests, he was obliged to stop many times to
answer questions.

Dr. Prime opened the discussion. He said he
was greatly interested in the experiments and he
thought from such investigations results of the
highest importance to the dental profession
might be accomplished. Theoretically, there was
an electrical action between the two metals in
the mouth, but as a matter of-fact he thought the
current practically ceased as soon as the amal-
gam was oxidized. He thought that in most
cases trouble was experienced because the filling

was not properly put in.

Dr. Marshall said the experiments brought to
his mind the investigations of Dr. Palmer of
Syracuse, in the same direction. The latter had
found that the action was caused not alone be-
tween two metals, but the same result was notice-
able when certain kinds of food were brought
together. For example Dr. Palmer had found
that when turkey and cranberry sauce were
brought together in the mouth, galvanic action
was set up. The same was true when ham and
eggs were eaten. In fact Dr. Palmer had found
that the zest which certain combinations of food
possessed was due entirely to the presence of an

electric current. The same fact explained why
water tasted better when drunk from a tin cup.

Knglishmen when they came to this country
complained that American beer was of poor

quality. The reason they did not like it was be-

cause it was not drunk in a pewter mug and no
electric current was formed to give the beverage
a peculiar zest. Another dentist started a laugh

by saying green peas and veal always started

electric action in his mouth, and the result was
of a serious character as a swelling formed almost

instantly on his neck. He attributed this un-

pleasant phenomenon to the presence of filling

in his teeth.

Explosion in a Conduit.

In Chicago on Saturday last, one of the man-
hole caps of the Chicago Arc Light & Power com-
pany's underground conduit on LaSalle street

west of the city hall, blew off with a loud report

and was hurled upwards to a height of about 20

feet. These caps are of cast iron and weigh
about 80 pounds, and the damage to any passing

The telegraph conduits, lying adjacent on the

same streets, seem to be free from such acci-

dents, and to the greater weight of their man-
hole caps, 700 pounds, this has been attributed.

The difference probably lies either in a different

method of construction of the two conduits or

in some effect produced by the large currents of

the Arc Light & Power corn|)any's cables as

compared with the small currents of the tele-

graph company's cables, A single electric spark

at some defective spot would be sufficient to ig-

nite the gas, and is not an improbable occurrence

in a cable carrying an arc light current.

The Hannahs Elevated Railwray.

The construction of this railway for which
electricity is proposed as the motive power, will

be readily understood from the accompanying
illustrations.

It is a light, strong, ornamental, open struc-

ture, wholly of iron or steel, built over the centre

of the street, on arched transverse girders sup-

ported on pillars located at the curb-stone, as

^T°f J^m

/iG. I—Tut Hannahs Elevated Railway. ^~3^

vehicle and its occupants might have been se-
rious, but fortunately no damage was done.
Man-hole caps have been blown off several times
before, and a year ago one of them went through
a plate glass window of the Board of Trade
building on Jackson street, creating a panic
among the occupants. The cause seems to be
the accumulation of gas from the adjoining
street mains which seeps into the conduit through
the soil, which, in the vicinity of those mains, is

thoroughly impregnated with it ; the application
of a light at any remote point, where repairs were
being made, or spontaneous combustion would
ignite this gas, mixed with air, and produce the
explosion. The conduits are water-tight and the
rnan-hole covers fitted closely without ventila-
tion, to exclude the street drainage

; and when
sealed still more closely by snow and ice the gas
can not find an outlet, and such explosions are
liable to occur. To remedy this the company
proposes to ventilate the conduit by an opening
connected with a steam air pump at the terminus.

shown in Figs, i and 2. These girders are placed
60 feet apart, and 14 feet above the level of the
street, as shown in Fig. 2 ; and being entirely

open, and remote from the side-walks and build-
ings, they are no obstruction to light or air, nor
are they in the way of fire engines, ladders or
hose.

This lightness and openness of structure com-
bined with requisite strength are rendered possible

by the method of operating the road with light

single cars distributed at short intervals and pro-
pelled by electric motors, instead of heavy trains,

at long intervals, drawn by steam locomotives.
The advantages of this will be obvious when it is

considered, that a train of three cars with loco-
motive, carrying 200 passengers, involves a
weight of at least five times that of a single car
with electric motor, carrying 30 or 40 passengers.
This enormous weight of perhaps 25 tons, con-
centrated at a single point, requires at least five

times the strength and massiveness of the struc-
ture on which the same weight is distributed irj
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ten cars at ten different points; and tliese single

cars, half a minute apart, have an equal carrying

capacity at the same time, since the weight of the

ten motors does not probably exceed that of the

locomotive. With the single car the weight

necessary to produce the requisite friction be-

tween the wheels and track consists chiefly of

passengers and is applied direct, while with the

train it consists of inanimate matter drawing the

train behind it.

The electricity is furnished either from insulat-

ed conductors laid between the rails, connecting
with dynamos at the termini, or from accumu-
lators placed on the cars. The motors are prac-

tically noiseless, and the continual roar of pass-

ing trains,belching out smoke, steam, sparks and
cinders from the locomotives, setting fire to

buildings, spoiling goods, and driving traffic and
travel off the streets is entirelv obviated.

serious consideration than here ; they have also

in many places abundance of water power, which
can be utilized by electric transmission. Not-
withstanding these differences, there is in our
own country an almost unlimited field for the

employment of this mode of transmitting power
cheaply to a distance, and of distributing power
generated at a central station to a number of

users in the neighborhood. Were it not for the

cost of the dynamos and motors, electricity

would supersede to a great extent the use of

belts and shafting. In large works, where high

speeds are required and the demand for power is

variable, the efficiency of belts and shafting is

very low indeed. As much as 25 per cent, of

the power may be absorbed by the shafting when
the full number of machines is in use ; and in

such a case, with half the machines in use, the

loss of power rises to nearly 50 per cent., while

first cost of even a small engine is high, and the

amount of gas consumed is large. Moreover,
the speed is generally irregular, owing to the in-

termittent impulse, which is more especially no-

ticeable with light loads ; and a considerable
amount of wear and tear takes place in the valves

and working parts. An electric motor can be
started and stopped at will with the greatest ease;

it requires the smallest amount of attention, oc-

cupies the minimum of space, and can be placed
in almost any position. An ordinary shunt wound
motor will run at an almost constant speed, with

a maximum variation of only 5 per cent., from
running light to fully loaded. This exceedingly
close regulation was obtained by using a simple
shunt motor of suitable construction, and without
any accessories such as the many forms of gov-
erning devices, to which so much attention had
previously been devoted. The result shows that

Fig. 2

—

The Hannah.s Elevated Railway.

Fig. I shows the stairways and platforms by

which the cars are reached, and Fig. 3 the orna-

mental side structure which braces the track be-

tween the girders, and prevents cars from being

precipitated to the ground in case of derailing. It

is also proposed to light the cars by electricity

derived from the same source which furnishes

the power.

Prospects of Electricity as applied to

Engineering.

At a recent meeting of the Institution of Civil

Engineers in London, William Geipel read a

paper on " Prospects of electricity as applied to

in the extreme case of driving a single machine
even 99 per cent, may be lost. With electricity,

on the other hand, no power is being used in

keeping the transmitting medium in motion, the

conductor being stationary ; the loss takes place

only while power is actually being used by the

motors, each of which drives its own machine.

In fact, the percentage of power lost in the trans-

mitting medium becomes smaller as the amount
of power transmitted is reduced, which is exactly

the converse of what happens with belting and
shafting."

Coming to the question of the distribution of

power, Mr. Geipel said :
" The distribution of

power by electricity from a central station to

such a motor possesses a practically perfect
power of self-control, not only over its rate of
speed with varying load, but, what is of equal
importance, over the energy absorbed by it ; for
it helps itself, as it were, to only such an amount
of energy as will enable it to deal with the work
imposed on -it. Another advantage in the use of
shunt motors is that they act as generators when
themselves driven by any extraneous power,
without any complication of switch gear, such as
is required with a series motor. In such a sys-
tem, where railways, lifts, etc., are being worked
by motors, the current generated by descending
trains or loads, might suffice at times to supply
the rest of the motors with sufficient current for

engineering." In the introduction Mr. Geipel
said: "On the other side of the Atlantic, although
the science of electricity is much behind, the

practice is far ahead of our own. European
science has supplied an agent, the value of which
has been recognized by American engineers

;

and now in the United States, the applications of

electric motors are already rivalling, and will

soon excel in importance, the application of elec-

tricity for lighting purposes. It is to be remem-
bered, however, that there, owing to the high
price of coal, the use of steam power is a more

Fig. 3

—

The Hannahs Elevated Railway. \

small users will, in the author's opinion, form in

many towns a larger business than the lighting.

Both can be done from the same mains and gen-

erators, just as is the case with gas ; it is merely
a question of economy and convenience as to

whether gas or electricity should be used. The
encouragement of small industries has long de-

manded some cheap means of obtaining power in

small quantities, say from }4 horse power to 25

horse power. The gas engine has not altogether

met the requirements of small establishments,

although needing but little attendance
;
^for the

their work, without absorbing any current from

the dynamo ; at any rate it would reduce the

amount of current required to be supplied by the

dynamo. The first cost is also small compared

with that of a gas engine. As small steam en-

gines are being superseded by gas engines wher-

ever the outlay for the latter can be afforded, the

competition in regard to small power lies between

gas and electricity, and steam may be left out of

the question."

Mr. Geipel predicted that electricity would

soon be largely employed in collieries for under-
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o-round hauling, pumping:, ventilating and drill-

ing, as it could be used with an efficiency double

that of compressed air. He mentioned instances

of the successful introduction of motors in ship-

yards, for drilling and riveting. Mr. Geipel re-

ferred to electric street cars, which he thought

could be worked for 6 cents per car per mile,

while with horse power the estimated cost ranged

from 14 cents to 18 cents.

In the discussion which followed, Holroyd

Smith objected to the speaker's statement that in

America the practice and in England the science

of electrical engineering are further ahead. He
thought that both in science and practice the

Americans led tlie way. An American would

generally accept the first solution of a problem

and carry it into effect without loss of time,

whereas an Englishman would always seek for

some better solution, and end by not doing the

work at all. Another reason why electrical en-

gineering is progressing much faster in America

was the tolerance of the people towards new en-

terprises, which in England would meet with

continual opposition on the score of unsightli-

ness or inconvenience.

In referring to electric cars, Magnus Volk

asked the mechanical engineers not to look upon

electricity as though it were a rival, but rather

to regard it as a useful adjunct to the forces

which form the basis of engineering. Electric-

ally propelled trains could climb steeper gradi-

ents than those drawn by a locomotive, and the

cars on a downward slope would return power

to the system to assist cars on the upward slope

On his own line at Brighton, which is nearly a

mile long, and contains some heavy gradients,

the motors were put under the floor of the car,

and the power was transmitted by leather link

belts. The repairs were trifling. The first mo-

tor which began running, in April, 1884, had

one set of new brushes after three years, and the

life of a belt is about four years. He considered

that 10 per cent, would cover depreciations, re-

newals, and repairs.

The Seel Incandescent Lamp.

A new incandescent lamp, recently invented by

Herr Seel, is being largely introduced in the Ber-

Hn installations. It is made either with a single

or double filament, and of a power of from 8,

10, to 30 standard candles, but recently larger

lamps, giving a light of from 200 to 300 stand-

ard candles, have been made. The voltage va-

ries from 35 to 100 volts. The inventor claims

that in small lamps the energy required per can-

dle is about 3 watts, but in the 200 candle size

only 2 watts. The pear-shaped globe, has no

point in the centre, so that the light is freely

emitted in all directions. The lamp is provided

with a metal socket, into which it is cemented by ^

plaster of paris, but the end face of the socket

is protected by a disk of serpentine, through

which the lamp wires pass. In this way the

plaster of paris is prevented from absorbing

moisture. The socket is fastened by a bayonet

joint into a somewhat larger socket which is free

to revolve on a plate, on the face of which are

spring terminals of the branch wires, which are

brought through the tube of the bracket. Two
little studs, which are screwed into the serpen-

tine plate, and are connected with the lamp ter-

minals, form the contact with these springs when
the holder is turned into a certain position.

When the holder is turned 90° on its vertical

axis this contact is interrupted, so that the light

is switched on and off by turnmg the whole lamp
with its holder on its axis. In order to avoid

touching the lamp itself when switching on or

off, the outer socket is provided with a slot, into

which engages a pin on an arm, the prolongation

of which is shaped into a handle of about the

size used with an ordinary gas tap. By turning

this handle the rotary movement in one or the other

direction is imparted to the outer socket, and to

make sure that even in careless hands the quar-

ter turn should be fully completed, so that the

contacts shall be either completely made or com-
pletely broken, the spindle of the tap is provided

with a disk having flats, against which presses a

spring. The filament is prepared from a veget-

able or animal fibre, the exact nature of which
the inventor keeps secret. In cross section the

filament is triangular, and corisists of three lay-

ers.

Major King's Monster Magnet.

Major King's immense magnet made of two

great Rodman guns, mention of which has been

made heretofore, has been subjected to very in-

teresting experiments. A crowbar which was

applied to the magnet required the combined

force of four strong men to tear it away. A hand-

ful of pins thrown in the opposite direction im-

mediately flew back and attached themselves to

the magnet. A seemingly impossible experiment

was performed with some fifteen-inch cannon

balls. The balls were solid and as much as a

strong man could lift, yet the magnet held sev-

eral of them suspended in the air, one under the

other. The most amusing experiment was made

with a sledge hammer. When one tried to wield

it in a direction opposite to the_ magnet he felt as

though he were trying to hit a "blow with a long

feather in a gale of wmd. There is nothing in

the world that could take the conceit out of a

strong man so much as this simple experiment.

Another amazing test was made with a number

of carpenter's spikes. A spike was put length-

wise on the end of the magnet, then another

spike was attached to the first and so on until

a line of them stood straight out from the magnet

at least four feet in length.

A Planer for Dynamo Builders.

The general activity prevailing in the electrical

department of industry has had a beneficial

effect upon other departments and has resulted

heaviest work. The cross bar is strong and heavy,

being well supported on the back with two heavy

ribs or flanges, not shown in cut, is firmly bolted to

the uprights, and can be quickly adjusted by the

rise and fall screws, by hand on the small sizes

and by power on the larger sizes. The slides and

working parts are carefully scraped and fitted

together, and are furnished with single or double

heads. The feed is transmitted to the cross,

down and angle screws through the driving shaft

by a recently patented device, and runs perfectly

free and loose after having done its work at the

end of the stroke. The reversing motion is of

recent invention, covered by patent, and can be

easily adjusted to give either belt more or less

lead to prevent an unpleasant squealing of the

belts when the motion of the machine is reversed;

it is entirely under the control of the operator at

any part of the stroke, and prevents any un-

pleasant jar or jerk in reversing.

Practical Telephony.
By Thos. D. Lockwood.

Part vi.

We have now arrived at the point where we
must examine the speaking and hearing instru-

ments themselves. Everything that up to this

point has been considered, is only of importance

in its relation to the telephones.

Electric bells of all kinds are old and well-

known, but not until the telephone was introdu-

ced did the magneto electric bell and the gener-

in a stimulation of energies to meet the varied

needs peculiar to the former. For instance, the

accompanying cut shows a new style of planer

made by the L. W. Pond Machine company of

Worcester, Mass., for dynamo builders. It is

designed for the heaviest class of work and as a

glance will show is made very strong and rigid

in all fixed parts. The cut represents machines
from 24 to 36 inches square, designed to plane
from 4 to 14 feet long.

The beds are of unusual length in proportion

to the length of the table, leaving but a small

part of the table to overhang when planing the
extreme length. The tables are extra heavy, the

slides are of good width giving an extra wearing
surface and have an oil channel cut the entire

length for the purpose of keeping them perfectly

lubricated, and keeping the parts from cutting

on heavy work; there are three bolt slots planed
the entire length of the table; the holes drilled

and reamed for the purpose of packing or holding
the work firmly in place. The posts or uprights
are very heavy, with large breadth of base and
firmly bolted to the bed, with a large additional
steel pin nicely fitted to a drilled and reamed
hole in both parts to make them doubly firm

against a heavy lateral strain. The driving
shafts are made of steel, fitted to extra long and
large bearings, to give steadiness, smoothness, and
solidity to the motion of the table when doing its

ator for working it, assume any consequence.

So I am now going to say something about the

telephone itself.

What is the electric speaking telephone ?

Described in simple words, it is an instrument

adapted to be connected with both ends of an
electric conductor extended between two points

distant from one another, by means of which
words spoken at one point are, through the inter-

mediation of electricity, audibly reproduced at

the other. Therefore the telephone is not the

receiving instrument only, or the transmitting in-

strument only, but is the complete organization

of a transmitting and a receiving instrument

united by an electrical conductor.
' It is true that at the present time we employ

not only a receiving, but also a transmitting in-

strument at both ends of the line ; a little reflec-

tion however, will convince anyone that this

involves no change in principle, but is only a

matter of convenience. In practice we have be-

come accustomed to colloquially term the magneto
receiving instrument the " telephone ;" and many
persons having a higher regard for brevity than
for correct terminology go so far, and take such
liberties with this instrument as to call it the
" 'phone." I don't think this is because the time
of these abbreviators is more valuable than that

of others ; but, because, in the first place, they
have heard somebody else call it by such an
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apology for a name, and wish to show to their

fellow sinners that they are just as bold as any
in thus flying in the face of Providence. Some
persons are too old to reform their phraseology,

but I recommend ray young readers to get a

habit of naming electrical appliances and terms
correctly. In speaking as in doing, whatever is

worth saying is worth saying well. And if, con-

sidering that the flesh is weak, it be found diffi-

cult or impossible to break from the " phone
habit," then let us be consistent, and say "graph"
if we mean "telegraph;" " gram " if we mean
" telegram; " and " phant " if we are referring to
" elephant."

Surely it is not necessary that I should state

here that the black pedestal looking object with a

cylindrical body which is attached by a flexible

conductirg cord to a pair of screw terminals on
the bell box, and which when not actually in use

hangs in the yoke or hook projecting from the

side of the box is the instrument known as

the receiving telephone. It is more; it is both

a transmitting and a receiving telephone instru-

ment. And because it is capable of doing this

double duty it is justly entitled to precedence in

description.

mg.io

The case is made of hard rubber, no other
material having been found so well adapted for

the purpose. This material when old, and par-

ticularly if it has been exposed to the direct rays

of the sunlight is disposed to assume an unpleas-

ant olive green hue, but we will not quarrel with
the looks of the instrument if it works well.

Fig. 10 shows in outline the general form of

the magneto receiver, which for convenience will

hereafter throughout this series of papers be
termed the " hand telephone," or simply the

"telephone."

A longitudinal section of this instrument is

shown in Fig. 11 and correctly indicates its very
simple internal arrangements. A permanent
bar magnet, a soft iron pole piece fastened

to one end of the magnet ; a coil or helix of fine

insulated wire surrounding the pole piece ; and
a plate of thin ferrotype iron together form the

sum total of the essential parts. Let us however
look a little closer, and notice the characteristics

of each of these elements. Notice first the mag-
net; it is not a solid bar, but is made of four

small flat bars each separately magnetized, and
put together in pairs. The two on one side are

placed close together, and the two on the other

side are also paired, and care must be taken that

in all four the poles are alike. That is, all the

poles at each end must either be north or south.

I knew a man not fourteen years since who was
very zealous in his desire to learn all about the

telephone, and his zeal in the present case com-
pelled him to take a hand telephone apart. He
put it together again, but it was speechless, and
it was found that in recomposing the compound
magnet he had turned two of the bars around, so

that his raagnet was absolutely neutral, two bars

being neutralized by the other two which had their

opposite poles at the same end. The soft iron

pole piece has a flat extension which is placed

between the two pairs of bars at one end, and a

bolt is then passed through the magnets and pole

piece which holds the latter in place. A similar

but shorter pole piece is interposed between the

magnets at the other end and is fastened in like

manner. Why is the magnet so constructed ?

It is made from separate bars because it can be

more easily and more perfectly magnetized when
so made, and because it is found to hold its

magnetism better. It is provided with a soit

iron pole piece at its business end because soft

iron magnetized inductively by proximity to or

contact with a permanent magnet is found to be
more sensitive to magnetic variation and more
capable of responding rapidly, when anything
tending to change its degree of magnetism oc-

curs. The pole piece at the butt end has no
special function except that it is provided with a
threaded hole in its end into which passes a

screw through the end of the casing which is

formed of a small disk of hard rubber. The coil

of insulated wire is fine and silk covered; is

wound close to the core and has a resistance of

about seventy-five ohms ; it is intended to be
connected directly in the line circuit, and for

that purpose its ends are soldered to two larger

insulated wires, which pass down through the

case by the side of the magnet and connect with

the inner end of two binding screws fixed to the

rubber base plate. The binding screws are es-

pecially arranged to receive the tips of a flexible

cord through which the line is reached. Notice

that at the coil end, the case is flared and be-

comes larger to receive the coil; the edge of the

flared extension is perfectly flat and serves as the

diaphragm seat. The diaphragm is japanned on
both sides for the purpose of preventing rust, and
when at rest on its seat, does not or should not

touch at its center, the pole piece end, but should

maintain a distance of about one sixty-fourth of

an inch from it.

Generally speaking the diaphragm center may
be as close as it can be to the core without touch-

ing. Now observe the cap piece. This also is

of hard rubber, and is fitted internally on its

flange with a thread by which it may be screwed
on to the flaring extension. The central orifice

is not large, and just within the edge is a shoul-

der which, when the cap is screwed down, presses

on the diaphragm edge holding the diaphragm in

place. This shoulder looks like a small thing

and a trivial detail, but it is really one of the

most important features of the instrument, and
without it, or an equivalent, the telephone would
not work or would work very badly ; the fact is

that the presence of that shoulder forms, when
the cap is screwed down, in connection with the

outer surface of the diaphragra, a flat air chamber,
which experience has demonstrated to be essen-

tial in the perfect transmission of speech. These
elements comprise the hand telephone, and to

those who wish to become thoroughly acquainted

with it, those who are just making a start in teleph-

ony, I would say, " Don't be content to read

the description, and to examine the pictures, but

get hold of the instrument and look into it for

yourselves."

It will be remembered that it has been stated

that although the hand telephone is now gener-

ally used as a receiver only, it is also quite capa-

ble of being employed as a transmitter. For

a long time in the early history of the telephone

there was no other transmitter, and even now
there is one telephone exchange which has some
three or four hundred subscribers, and which is

worked altogether with magneto telephones.

This is mentioned here, simply for the purpose of

pointing out, that this property possessed by the

magneto telephone of serving with equal facility

in either capacity has in many places been quite

overlooked and almost forgotten. It is however

a most useful and valuable capacity, and often,

as I propose hereafter to show, can be made
available to advantage, in testing main circuits

and communicating, when the transmitter is out

of order by reason of some ailment of its local

circuit. And a good magneto telephone I

think could often be used profitably in small ex-

changes, where it would not pay to employ the

battery transmitter. In many respects it would

be superior; no battery is required in its use; it

is therefore clean; it has no adjustments and
therefore no temptation to get seriously out of

order; it can perform the offices of both mouth
and ear, and as the late Clerk Maxwell used to

say, "it is one of the most complete things in the

world theoretically, and at the same time one of

the simplest—the electric wire, two instruments

exactly alike, one at each end of the wire, and
the two gossips, one at each instrument." I do
not despair of a partial return to first prraciples,

or of seeing within the next year or two a much
more extensive use of the magneto principle in

telephone transmitters.

You cannot often trace a fault to the hand
telephone. The most frequent ones, are " weak
magnetism," and loose connections, although
with those which were made some time ago,

troubles have been known to rise, owing to frag-

ments of extraneous bodies such as filings, pieces

of dried shellac varnish, or morsels of paraffine

wax, which have dropped from the interior of the

telephone case, and have found their way between
the end of the pole piece and the diaphragm,
thus impeding the vibrations of the latter. This
fault can scarcely occur in telephones of late

manufacture, as now neither shellac nor paraffine

Mg.n

is used in the telephone cases, and a partition or

screen is interposed between the cavity of the

coil and the cylindrical portion of the case.

Loose connections are chiefly found at the

flexible cord tips which will occasionally work
loose at the screw posts. Only once in a very

great while does anything of that kind occur in

the body of the telephone, and it need not be

ordinarily looked for.

Weakness in operation may of course be due

to the disappearance of magnetism from the mag-
net; this occasionally may occur, from the acci-

dental introduction of an inferior grade of steel,

or the magnet may become demagnetized by
lightning. I have known a few such cases. In

either contingency the telephone should be at

once returned. Telephones received from the

factory should be closely examined by a proper

person, and tested before putting out. The old

axiom about the "ounce of prevention, etc.," fits

well at this point.

A more frequent cause of trouble in the hand

telephone is ill usage received at the hands of

the subscriber. When the latter individual is of

an inquisitive or amateurish turn of mind, he is

likely enough to investigate the diaphragra with

k brad-awl or a punch; and a bent or perforated

diaphragra is not a friend in need.

You can easily find whether the magnet is

weak by unscrewing the cap, reraoving the dia-

phragm and testing its strength with a good sized

nail. At the factory they are tested to support

their own weight, but will work well if very

much weaker than that.

Quite often the cap is by some person or per-

sons unknown screwed down too tightly; in this

case also the talking is liable to be weak. Rem-
edy: Unscrew a little; but a better way is to un-

screw it until it is quite loose and then screw up

again until you feel it settle snugly but not tightly

upon the diaphragm.

A very successful form of hand telephone for

some purposes, is the pony crown type repre-

sented in Fig. 12. The magnet is covered and

serves as the handle, but as will be seen at a

glance, the elements of principle and construc-

tion are identical.
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In another column will be found an article on

"Electromotive force and difference of potential,"

by our esteemed correspondent, Professor Car-

hart, in which he assumes positions which will

strike the average electrician as being rather

anomalous, and calls in question the accuracy of

certain fundamental propositions which are

usually accepted as electrically orthodox ; as for

instance, that " e. m. f. and difference of poten-

tial are synomymous terms, or that e. m. f. is due

to a difference of potential." In discussing this

point he takes the ground " that a current does

not always flow from the higher to the lower po-

tential ; it may even flow from the lower to the

higher ;" and instances in proof of this the bat-

tery circuit, in which, while admitting that " in

the external circuit the current will flow from the

positive to the negative, or from the region of

higher potential to that of lower," he says " in

the internal circuit the current flows from a region

of lower potential to one of higher." Further on

occurs the statement that " it is possible to have

a circuit through which a current is flowing

without any difference of potential in it ;" in sup-

port of which he adduces the case of an electric

current induced in a coil by the insertion of a

bar magnet.

The professor is a bold swimmer in the electric

current, and may be able to demonstrate his abil-

ity to swim against the current as well as with it,

or if not against the actual current itself, at least

against the current of ordinar}' electrical opinion.

Are certain combinations of food productive

of more gustatory pleasure than others because
they excite an electric current which stimulates

the mucous membrane and tickles the palate ?

Dr. Marshall, who is learned in dental science,

at the last meeting of the Chicago Dental society,

referred to a series of interesting experiments
which would seem to indicate the necessity of

answering the query in the affirmative. He
mentioned the fact that Dr. S. B. Palmer, of

Syracuse, several years ago, resolved to inves-

tigate the reason why ham and eggs when
brought into combination formed such an unex-
pectedly relishable compound, why turkey was
always more palatable when eaten with cran-

berry sauce, why apple sauce formed a neces-

sary adjunct to roast pork, and so on. In invest-

igating this curious problem Dr. Palmer came to

the conclusion that the existence of an electric

current might afford an explanation. He ob-

tained a galvanometer of the most delicate char-

acter for the purpose of making the experiment.
Taking a small bit of turkey he covered it with

the most appropriate sauce and after moistening

the combiiKilion made the test. Sure enough

tlie needle was deflected. 'I'he same result fol-

lowed when other popular combinations of food

were tested. Here is a new field for investiga-

tion! It would be an interesting fact if it could be

demonstrated that the relish of an article of food

varied directly in proportion to the amount of
electric current which it possessed the power to

excite in the mouth. An opportunity to in-

vestigators might then be afforded of discovering

some means of imparting to every kind of food a

power of exciting a gustatory pleasure. The
dyspeptic, condemned to eat the plainest food,

might then enjoy a highly flavored meal without

incurring the danger of suffering on the morrow
the pangs of an outraged stomach. The poor

could eat as highly seasoned food as the rich;

in fine, the applications of such an invention

could not be foreseen and its economic signifi-

cance could not be estimated.

The London Electrician is disgusted with the

report of the New York commission, favoring the

execution of criminals, condemned to death, by an

electric current. It says: "A commission, we are

told, has pronounced its award in favor of the

electrical method ; and we have no choice but to

accept the statement. But when it is added that

various plans for applying the electric current

have been proposed by rival engineers, we take

leave to doubt it. That electrical engineers may
be hard pressed for business, even in New York,

is conceivable ; but that they have entered into

competition with Jack Ketch and Judge Lynch,

we refuse to believe. If society has grown too

squeamish to avenge itself on its enemies in the

old-fashioned way, science, we feel confident,

will decline to do the dirty work for it. We pro-

test especially, against associating electricity with

this revolting business. What would be said of

us if we suggested poisoning the culprit with gas?

Mr. Edison, we are pleased to notice since writ-

ing the foregoing, has expressed his detestation

of the whole affair."

The tendency of the age has been to reduce the

infliction of the death penalty to the minimum,
and to adopt the most merciful method. Murder
and treason alone are capital offenses in the

United States, and at least practically so in other

civilized countries. The rope and the guillotine

have superseded the ax and the stake. If the

death penalty is still a necessity it is false delicacy

for science to be so " squeamish " as to refuse its

aid. The social position of the American sherift"

is certainly equal to that of the electric engineer;

and his feelings should be respected in the per-

formance of his duty, whatever may be thought

of extending humane treatment to the criminal.

Mr. Edison's objection is not to the electric

method in particular, but to the infliction of the

death penalty by any method. If it is "dirty,

revolting business," as our cotemporary suggests,

then let society abandon it, and if murderers can

be persuaded to abandon their revolting business

the necessity of any punishment will cease ; but

so long as crime prevails, society must protect

itself and must employ officers with humane feel-

ings to perform this work ; and the difference

aesthetically between incarcerating a man and
taking his life is only one of degree.

Science must not shrink' from the performance
of any duty made necessary by the requirements
of society.

The proceedings of the electric light conven-
tion, published in our last issue, are as usual very
interesting to electricians. The papers read on
those occasions are prepared with great care, and
are from leading practical men, and full of the

results of practical experience. No one can af-

ford to pass over this report superficially, or lay

it aside as dull, dry, and uninteresting. The
discussion of electric light topics necessarily in-

volves that of a large number of kindred subjects

embracing the whole range of electric science.

This was shown in the discussion of the electric

lighting of ships where the question of the influ-

ence of heavy electric currents on the compass
needle was involved, which brought out some
very interesting facts in regard to the construc-

tion of compasses, especially those used in the

navy and on large ocean steamers.

Then the influence of such currents on

watches and the proper means of protecting them

led to the introduction of Dr. Lange's paper,

and the witty remarks of Dr. Moses, who never

speaks without saying something witty, interest-

ing, and highly instructive.

The discussion of the revision of the: patent

law and the report of the committee on that sub-

ject brought an earnest protest from Mr. Leggett,

who deprecated any interference with the pres-

ent law, which he pronounced a very excellent

one, lest it should result in loss instead of gain

to patentees and to the public. Mr. Steuart,

speaking for the committee, agreed in the view

taken of the excellence of the law, and claimed

that the object was to simply improve one or two
important points, which would make the admin-
istration of the law more effective and more fully

protect the rights of inventors and others.

Professt-r Thomson in his paper on insula-

tion and installation of wires and construction of

plant, spoke particularly of the importance

of more system in the installation of aerial lines,

especially where the wires are numerous, not

only to avoid the unsightly appearance, but to

prevent accident and leakage from contacts.

On this point he recommended that wires of all

kinds be hung in orderly bundles having a defi-

nite direction and changing that direction only by
definite angles in accordance with a prearranged

system.

In regard to the insulating covering of wires

he spoke of the difficulty of finding a covering

which is both moisture proof and fire proof, as

the two properties seem in most cases to be. in-

compatible.

The frequent allusions during the convention

to the alternating current by different speakers,

show an increasing interest in regard to it.

Some interesting facts in regard to under-
ground lines were brought out in the discussion

;

various instances being given of injury to wires

which were apparently safely laid in conduits,

from the jarring and concussion of trains and
heavy teaming on the surface in close proximity;

this often results, as was shown, in the abrasion of

the insulating coverings, and in leaks admitting

water and sand, resulting in the destruction of

the insulating envelope. Instances were given of

lead covered cables becoming indented and
abraded, resulting in burning out.

A practical paper on belting was presented by
Chas. A. Schieren, reviewing the manufacture of

belts and the various improvements in the treat-

ment of leather and other materials, especial-

ly with regard to belts required for dy-

namos.
Dr. Liebig's mathematical paper on motors

and their theoretical construction brought out

some interesting practical facts and figures by
Mr. Harding of New York.
The steam engine in its application as a gener-

ator of electricity in incandescent lighting, was
the subject of an able paper of considerable

length, by W. Lee Church ; and the economic
value of steam pressure records, was the subject

of a paper by J. B. Edson.
S. E. Barton's paper on the relation of elec-

tric light to fire insurance showed that in four of

the New England states, embracing the territory

of the New England insurance exchange, it has

been found that the introduction of the electric

light had greatty diminished the fire risk, and
that it is possible with proper safeguards to re-

duce it to the minimum, while quite impossible to

do so with any other means of artificial lighting.

Electric lamps and conductors can be protected,

while oil lamps and gas jets can not be ade-

quately protected. This insurance company is

now prepared to issue policies at reduced rates

to parties using the electric light.

G. W. Parker's paper on arc light carbons gave
much interesting information on the various re-

quirements necessary to adapt carbons to the

necessities of arc lighting, especially with regard

to the degrees of hardness and conductivity re-

quired.

The papers of T. C. Smith and O. B. Shallen-

berger on alternating currents are among the

most important presented to the convention, this

system being pronounced by Mr. Smith the

greatest achievement of the age. W. W. Leggett
and J. M. Smith read very interesting papers on
underground conduits and conductors.
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Electromotive Force and Difference or
Potential.

By Prof. H. S. Carhart.

The statement is not infrequently made that

the e. m. f. of any part of a circuit is equal to

the difference of potentials between the two ex-

tremities of the part considered ; and a still

broader statement is sometimes met with, to the

effect that e. m. f. and difference of potential

are synonymous terms, or even that e. m. f. is

due to a difference of potentials. So far are these

statements from the truth that it is not even cor-

rect to say, that when a difference of potentials

exists between two points, that difference equals

the e. m. f. The propositions are true only
within certain limits, and a closer analysis is

necessary in order to discover the exact relations

between the two terms. Daniell, in his " Text
Book of the Principles of Physics," has adopted
the complex expression " electromotive differ-

ence of potential " for e. m. f, but happily no
one appears to liave accepted the innovation, not

merely because of its clumsiness, but because of

its inexactness. A cursory examination of any
circuit containing a source of e. m. f. will serve

to discover that a current does not always flow

from the higher to the lower potential. It may
even flow from the lower to the higher. So also

the very useful law that the fall of potential in

different parts of a circuit is proportional to the

resistances passed over must be applied with some
caution.

Let us take a simple battery circuit and ana-

lyze it ; and let us distinguish between two parts

of the circuit, the external and the internal
;

further, let the whole e. m. f. of the circuit have
its origin somewhere within or along the internal

circuit, so that the external circuit is not the seat

of any e. m. f Then in the external circuit the

current will flow from the positive pole to the

negative, or from the region of higher potential

to that of lower ; the potential difference be-

tween any two points will be equal to the e. m. f,

producing a current between those points ; and
the fall of potential will be proportional to the

resistance passed over. But in the internal circuit

the current flows from a region of lower poten-

tial to one of higher ; the rise of potential is

not in proportion to the resistance passed over,

because it probably occurs by leaps instead of

gradually, and the difference of potentials is not
the e. m. f. acting in this part of the circuit.

Much the sa.me statements might be made of

the external circuit of a dynamo machine, in-

cluding the field and the armature. In other
words, the ordinary propositions are true only
when no source of e. m. f is included in the
region considered. It is possible even to have a

circuit through which a current is flowing with-

out any difference of potential in it, as was
stated recently by Professor Anthony in his

Franklin institute lecture.

In every case it is true, I think, that there is a

loss of potential or electric pressure proportional

to the resistance passed over in any portion of a

closed circuit. Thus when a battery circuit is

open, the potential difference between the term-
inals equals the e. m, f., but when the circuit is

closed, the potential difference between the poles

of the battery is less than the total e. m. f. by
the loss in passing over the internal resistance.

One method—the condenser method—of meas-
uring internal resistance is founded on this fact,

so that in passing from the zinc through the
battery to the other terminal, the rise in poten-
tial is not so great as if the internal resistance
were zero. The potential difference between the
terminals of what we have called the internal

resistance, is then less than the e. m. f of the
battery by the loss of potential in passing over
the internal resistance ; or, the total e. m. f. is to

the entire resistance in circuit, as the potential
difference between the poles is to the external
resistance. The same statements apply to the
external circuit and the armature of a dynamo.
The potential difference between the brushes is

always less than the total e. m. f generated by
the loss in traversing the armature

; so that
while the current travels through the armature
from a lower to a higher potential, this up grade
is diminished by the fact of resistance in the
armature, and becomes less and less as the ratio

of the armature resistance to that of the re-

mainder of the circuit increases. If the ex-

ternal resistance becomes zero, thegrade reduces
to a level and no difference of potential between
the terminals of the armature remains.
We shall now perhaps be better able to analyze

and understand the case of a current due to an
e. m. {., which is always necessary, but without
any difference of potential. Let us suppose a
circular conductor, and a bar magnet thrust for-

ward south end foremost along the axis of the
circle

;
and consider what takes place when the

south pole reaches the plane of the ring. The
lines of force radiate equally in all directions,

cutting all parts of the rmg in precisely the same
way. An e. m. f is accordingly generated,
causing a current to flow round in the direction

of watch hands, without any difference of poten-
tial between the difi'erent portions of the circle

so that the current flows neither from lower to

higher nor from higher to lower potential. In
this case the e. m. f. between any two points on
the circle depends simply on the num.ber of lines

of force cut per unit of time, and not at all on
any difference of potential. The resistance here
is entirely internal

; and the loss of potential in

passing over any portion of the ring, due to its

resistance, equals the gain due to the induction,
provided the resistance of every portion of the

wire is proportional to its length. In this case,

even the fall of potential is proportional to the

resistance passed over, but this loss is constantly
made good by the e. m. f. generated in the same
part of the circuit. That this is so may be made
evident in several ways. Suppose the ring cut

at some point and an external circuit attached in

such manner as not to be cut by any lines of

force from the magnet. Then there will be a

difference of potential between the two divided
ends of the ring, which will bear to the whole
e. m. f the same ratio that the external resistance

added bears to the total resistance of the circuit.

In other words, the loss of potential now s partly

in the ring and partly in the external circuit,

while the entire gain is made in the ring ; hence
an outstanding difference of potential between
the ends of the cut ring. Or, suppose a circuit

made by attaching the ends of a conductor to

any two points of the ring. Then a current will flow

through this external circuit or there w?ill be a di

vided circuit between tlie two points of attachment
on the ring ; hence a difference of potential ex-

ists between those two points, because the loss of

potential in passing by the double circuit, from
one point to the other, is less than the gain due
to tlie induction in that part" of the ring. Or,

further, suppose a portion of the ring, a quarter,

for instance, to be of smaller resistance than the

other three quarters. Then there will be a differ-

ence of potential between the ends of this quarter.

If we call the e. f m. generated in each quarter

E, and the resistances of the one quarter and
the three quarters R and 3 R' respectively, then

4 E
by Ohm's law, C = 5—;—^r If now R and R'R+3R
were equal, we should have C =

E

E
TT

but in the

quarter of lower resistance ——is greater than C
R

because R is less than one quarter of the whole
resistance. It follows that the effective e. m. f.

producing a flow in that part of the ring is less

than the whole e. m. f. generated in that quarter,

since the current is the same in all parts, and
Ohm's law must apply to every part. 'The differ-

ence between the generated e. f. m. and the

effective is due to the fact that the loss of po-

tential in passing over this quarter is less than
the gain due to induction. Hence a potential

difference exists between the extremities of the

quarter.

We may then divide the circuit into two
regions ; throughout the one there is no source

of e. m. f., and the other is the region where the

force is applied which produces the electric flow

or electric pressure.'

In the first region, the difference of potential

between any two points is equal to the e. m. f.

producing a flow through thit part of the circuit.

Such a region must always show differences of

potential from point to point.

In the second region, the difference of poten-

tial is not equal to the e. m. f., and the relation

between the two will depend upon the relation

subsisting between the resistances of the two
regions. The second region does not necessarily

nor usually show changes of potential propor-
tional to the resistances passed over ; and, as we
have seen, there may be no difference of potential
while there is, at the same time, an e. m. f. pro-
ducing a current in a closed circuit.

In all cases, however, there is a loss of potential
in a closed circuit proportional to the resistance
traversed

; and the value of the current is

always equal to this loss of potential, divided by
the resistance — a generalized statement of
Ohm's law.

The Elements of Electric Lighting.

By Philip Atklsson, Ph. D.

Number xxxi.

The Lane-Fox Carbons.—In the manufac-
ture of the Lane-Fox carbons the raw material is

obtained from the bass broom, a species of grass
fibre. The hard outer surface is removed by
immersion in a solution of hot caustic soda
or potash and subsequent scraping, after which
the alkali is removed with boiling water, and the
fibers, in lots of about 100, bound to blocks of
plumbago shaped so as to give them the horse-
shoe form. These blocks, in lots of 50, are im-
bedded in powdered charcoal in plumbago cru-
cibles, placed in a furnace and subjected for
twenty minutes to a white heat. The fibers after
being carbonized in this manner are gauged and
sorted, and all of the same diameter placed to-
gether, after which they are suspended separately
from spring clips by attachment at the ends, in

large globes filled with a hydro-carbon gas ob-
tained from benzole or coal, and subjected to the
process termed flashing, first proposed by Saw-
yer. This process consists in rendering the fila-

ments incandescent, either by the passage of an
electric cunent or by the heat of a furnace, the
latter being the method adopted in the Lane-Fox
process. The gas in contact with each filament be-
ing decomposed, a layer of hard carbon is deposit-
ed which renders the filament denser, smoother,
more homogeneous, more durable and more uni-
form in size

;
the smaller parts becoming hotter

than tne larger and thus acquiring a thicker de-
posit. The increased diameter reduces the re-

sistance and the process is continued till the
resistance required for lamps of a given candle
power, ranging from 16 to 60, is obtained.
The Cruto Carbons.—'I'hese are made by

using as a base a fine platinum wire bent into
the horse shoe form, upon which the carbon is

deposited by the fl.ishing process. This is effect-

ed by attaching the wires, placed in a long glass
vessel, to insulated metallic supports, by which
an electric current can be sent through each of
them. A current of defiant gas C, H^, circula-
tes through this vessel, the gas being made from
alcohol and sulphuric acid, purified by passing
through water and lime water, and dried by cal-
cium chloride and sulphuric acid, thus furnishing
a gas of pure hydro-carbon. The platinum wires
are connected with a shunt circuit so that an
electric current passing through them can be
graduated to any required strength by a resis-

tance varying from one ohm to 200 ohms. The
wire being heated to incandescence in this manner
the gas is decomposed, and carbon deposited.
To insure a uniform deposit it is necessary to

guard against the influence of the earth's magne-
tism by placing the wires in a plane at right an-
gles to that indicated by the dip of the magnetic
needle

;
and in the latter part of the process the

current is reversed. This operation, which re-

quires about two and a half hours, produces a
filament remarkably compact and homogeneous,
and uniform in cross-section and resistance.

Special care is required to maintain uniformity in

the successive stages of the process, otherwise
the result is a filament of dissimilar superimposed
layers of carbon, lacking homogeneity, and prac-
tically worthless.

The Swan Carbons.—These carbons are
made from cotton twine, prepared by immersion
in sulphuric acid diluted with one third part water,
by which they attain a consistence similar to that
of parchment ; they are then thoroughly washed
to remove the acid, reduced to a uniform cross-
section by being passed through disks, after which
they are wound on rods of carbon or earthen
ware, each in the form of a flat spiral having
one convolution, and carbonized by being imbed-
ded in powdered charcoal in a crucible raised to
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a white heat, 'rhcy arc subsequently coalctl with

carbon by the flashing process, and hke the ]'',di-

son carbons, heated and cooled alternately by the

electric current to remove the occluded gases,

while inclosed in the globe during its exhaustion.

Each filament when finished is five inches long
and .005 of an inch in diameter.

TiiK Weston Carbons.—The raw material
used for these carbons is ccjtton or linen cellu-

lose, which by the action of nitric and sulphuric
acitls is converted into nitro-cellulose—gun-cot-
ton—which is subsequently dissolved in a mi.x-

ture of alcohol and ether and converted into col-

lodion, and finally has its combustibility reduced
by the action of ammonium hydro sulphide
or other chemical agent producing a similar

effect.

This artificial product, which Weston calls "Ta-
madine,' 'is an amber-colored, amorphous cellulose

of great ductility, tenacity, and homogeneous-
ness. It is rolled into thin sheets between steel rol-

lers, and filaments of the sizes required for lamps
of different candle power are cut from the edge of

the sheet, bent on shapes into the horse-shoe
form, carbonized in the usual manner, and flashed

in hydro-carbon gas by the electric process.

The carbons when finished are highly elastic,

and have a smooth brilliant surface like that of a

steel watch spring.

Origin and Growth of the Thomson-Hous-
ton Company.

The following from Modern Light and Heat,
illustrative of the origin and growth of the

Thomson-Houston Electric company, is interest-

ing as an illustration of the rapid advance of

electric lighting m general and the demands
which this great industry is making upon our
largest manufacturing concerns :

In the year 1874, while teaching at the Central

high school of Philadelphia, the attention of

Professors Elihu Thomson and Edwin J. Hous-
ton was directed to the construction of appara-
tus for electric lighting. Beginning then, in

connection with their teaching and laboratory

work, they continued for some time the develop-

ment of various forms and designs of dynamos
and lamps ; and it is interesting to know that by
1S76 Professor Thomson had built a machine,
the mechanical work on which he performed
personally, which would operate an arc light in

a very satisfactory manner. This machine had
the three-coil armature and many of the com-
ponent parts of the present Thomson-Houston
dynamo. The equipments were extended, the

professors laboring to apply theory to practice,

and much new apparatus was constructed ; the

next machine being one designed to run four

lamps for a bakery in Philadelphia. This dy-
namo, on being tested, proved to be capable of

operating twice the number of lamps it was made
for. The performance of the machine attracted

the notice of George S. Garrett, a citizen of

Philadelphia, who, after tlioroughly inve.-,tigating

the system, made arrangements with Messrs.
Thomson and Houston to manufacture and
handle the apparatus of their invention. Ac-
cordingly the negotiations were completed, and
during the years 187S and 1879 several similar

machines were manufactured and sold.

The call for goods soon became so pressing
that Mr. Garrett found himself financially unable
to carry on the manufacure on such a plan as

would enable orders to be filled with prompt-
ness, and sold a portion of his rights to a com-
pany which was organized in New Britain, Conn.,
to manufacture the goods of the Thomson-Hous-
ton system, and control all territory outside of

New Jersey, Pennsylvania, Delaware, and Mary-
land ; that being held by Mr. Garrett for goods
of his own manufacture.

Professor Thomson now gave up his chair at

the Central high school, and moved to New
Britain, and devoted himself entirely to the de-

velopment of the apparatus and details for a

complete and successful system of electric

lighting.

The facilities there were not very great, the

production being limited to about three dynamos
and some fifty lamps per week. The work of

the years 1880 and 1881 was not so great as had
been anticipated, mainly because the manage-
ment did not seem to realize the vast importance

of the system they were handling nor the

breadth of the field before them. In 1S82

Messrs. S. A. Barton, C. A. Coffin, and other

citizens of Lynn, Mass., succeeded in purchas-

ing a controlling interest in the stock of the com-
pany, upon obtaining which they proceeded to

make arrangements for radical changes in the

company, 'i'he name of The Thomson-Houston
Electric company was adopted, and the manu-
facturing was removed to Lynn, where a new
factory, a hundred and four by a hundred and
twenty feet, with three stories and basement, was
being erected ; the old plant in New Britain be-

ing operated until about the end of the year

1S83, when the removal took place, most of the

men employed by the company coming to Lynn.

The business at once began to assume larger

proportions. Owing to recent improvements,
and to the push and enterprise of the new
management, the grovvth and extension of the

company's interests became phenomenal. Dur-
ing the first fifteen months, under the new
management, there were established thirty-one

local lighting companies, operating over twenty-

five hundred lights.

In 1S85 the Thomson-Houston company be-

gan to develop the incandescent system under
the fundamental lamp patents of Messrs. Saw-
yer and Man ; and in connection with this, Pro-

fessor Thomson extended his experiments with
the incandescent dynamo. His invention of the

inclined series coil is considered one of the most
ingenious arrangements of series field winding
known. This form differs from the well known
compound winding in that the coil traversed by
the main current is inclined from a perpendicu-
lar in a direction opposite to that of the rotation

of the armature, and by its influence the neutral

points is kept constant under great variation of

load.

The development of the arc lamp was also

progressing. A pupil of Professor Thomson at

the Philadelphia High School, who had shown
great talent in electrical matters, had been placed

in charge of the factory. This was the present

superintendent, E. W. Rice, jr., who, in company
with Professor Thomson, had greatly modified

the form and mechanism of the lamp.

All these improvements brought business, and
it was soon found that even their new factory,

with its two hundred horse-power engine capacity

and five hundred hands, was not sufficient for the

manufacture of the apparatus needed, and
continuous running was resorted to. This did

very well for a while ; but again the need of

more room was felt, and in 1887 ground was
broken for another and still larger factory, which,

with a large storehouse, has just been completed.

On Oct. 3, 1887, the combination of the in-

terests of the Thomson-Houston and Westing-
house companies was made public. This was
brought about by the recognition by the Thom-
son-Houston company of the Gaulard and Gibbs
patent on transforming and converting devices

in connection w.th the alternating current sys-

tem, and by the Westinghouse company of the

Thomson-Houston patents covering its system
of arc lighting, and the Saywer-Man patents on
the manufacture of incandescent lamps. Mutual
concessions were made, and the alternating busi-

ness was divided,—the Thomson-Houston com-
pany controlling New England and some two
hundred cities outside, and the Westinghouse
company the remainder of the United States,

arranging, when combination plants were in-

stalled, to use the Thomson-Houston arc system,

and being licensed to manufacture incandescent
lamps. This combination, assuring as it did to

the users of the alternating system perfect im-
munity from adverse patent suits, had the effect

of increasing immensely the Thomson-Houston
business

; and it was for the manufacture of al-

ternating apparatus, together with electric mo-
tors, that this new factory was erected.

It is a large three-story building, with engine
and boiler house on one side, containing a five

hundred horse-power Greene engine, and a bat-

tery of boilers set with the Jarvis furnace. The
first fioor of the building is devoted exclusively
to the manufacture of motors, both for station-

ary and railroad use. The two floors above are
used for alternating current dynamos, transform-
ers, lightning arresters, and the parts and details

of the apparatus for the new system.
The complete plant now comprises three fac-

tories and two storehouses in Lynn, having an
aggregate floor space of over three acres, and
covering an immense block. Engines of twelve

hundred horse power capacity are used, and over

one thousand men and two hundred women are

employed. Artificial light is furnished by two
hundred and seventy-five arc and twelve hun-
dred incandescent lamps, and the output is some-
what over forty machines, six hundred arc lamps,

and eight thousand incandescent lamps a week.
The business done in 1887 compared with that

of former years shows a marked increase. The
thirty-one companies organized during the first

year and a quarter do not seem many when com-
pared with the installations for the last year, dur-

ing which one hundred and fifty-four local light-

ing companies were organized ; one hundred
and twenty, or ten a month, being plants supply-

ing both the arc and incandescent light.

Sir John Pender.

Recently John Pender received from Queen
Victoria the honor of knighthood. The honor
though long delayed comes at last to crown a

man whose name has been linked with the incep-

tion and progress of sub-marine telegraphy. Sir

John Pender was chairman of the British & Irish

Magnetic company when the Dover cable of Mr.
Brett and the abortive attempts of Frederick

Newton Gisborne to connect Newfoundland with

England were made. When the immense Atlantic

project was broached he was one of the 345 men
who contributed ;^i,ooo each to let the experi-

ment be tried. His name appears from that

time in the list of directors for seven or eight

years, during which time cable after cable failed,

and a more far-seeing or sanguine man than Sir

John Pender would have given up the project

in disgust. The first two cables, when every-

thing looked bright, sunk within a few hundred
miles of the Irish shore, and the system was not

then far enough advanced to recover them by
grappling. Matters looked very gloomy at that

time. The Atlantic company's appeal to the

public for subscriptions had fallen flat, but Sir

John organized the Anglo-American Cable com-
pany, with a capital of ;^6oo,ooo, and went for-

ward bravely with the work. The first interest

of the new company was to provide for the lay-

ing of a perfect cable, to which end experiments,

both scientifically and experimentally, had been
made through former failures. Mr. Pender ne-

gotiated with the Gutta Percha company for the

necessary covering for the cable, but at the criti-

cal moment the Gutta Percha company an-

nounced that they would lose all their regular

business if they devoted their works exclusively

to making a covering for the cable. As they
were about to back out Mr. Pender inquired :

"How much guarantee do you want?" "A
quarter of a million sterling," was the reply.

"Will you take my personal guarantee for it?"

"Yes." " Then you have it," said Mr. Pender.
The cable was not only successful, but the same
expedition that lost it found the former cable

that had been lost. This result would have been
enough to crown the adventures of an ordinary
man, but Sir John had no sooner seen the Atlan-
tic cables established than he proceeded to work
indefatigably in the organization and develop-
ment of the Mediterranean, the Eastern (East
India and China), Australian, South African and
Direct African Cables ; in short, a system cover-
ing the entire world, and of which the American
cables are but a minor part.

CORRESPONDENCE.
New York Notes.

New York, Feb. 25. — Attention has been
called in these columns to the numerous com-
plaints about the electric lights on the Brooklyn
bridge and along the East and North river fronts,

as dangerous to navigation. Pilots claim that

the glare of the lights on the water blind their

eyes so that they can not distinguish objects be-

tween the lights and their boats. The American
Brotherhood of Steamboat River Pilots took the

matter to the board of aldermen and at the last

meeting of the aldermanic committees on ferries

and franchises it was decided that the gas com-
missioners be instructed to request the electric

light companies to shade all their lights on the

river fronts.
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Commodore Gerry's bill, providing for tlie ex-

ecution of criminals by electricity instead of by
hanging, seems to be making progress in Albany,

for it was reported upon favorably in the assem-
bly.

A coroner's jury, after a thorough examination

of the case of Leonard Jones, the employe of

the Western Electric company, who lost his life

in the Sixth avenue subway January 21st, has

found that his death was accidental. The sub-

way company is exonerated from all blame in

the matter.

The bucket shops on lower Broadway are still

doing business, but to a very limited extent The
stock exchange people have up-hill work in try-

ing to keep quotations from them. They are

defiant and claim that the opposition to them
will be short-lived and that there is not money
enough in the stock exchange to shut them up.

Electric light wires are blamed for a fire which
occurred recently in the banking offices of Ver-

milye & Co., in the Fourth National bank
building on Nassau street, and did damage to

the extent of about $3,000.
F. E. Kinsman, general manager of the Elec-

tric Construction and Supply company, states

that the demand for Simplex lamps has never
been so large as at present. The Simplex lamp
is designed especially for use on incandescent

circuits, and it is also used to some extent in

connection with storage batteries.

The Times states that the West Indies Cable
company's steamer Grappler has just success-

fully finished repairing the telegraph cable

broken between Jamaica and Colon, a work upon
which she has been engaged since last Novem-
ber ; that about sixty miles of new cable were
laid, and that the original cable, laid seventeen
years ago, was picked up and found to be in an
almost perfect condition.

The New York Insulated Wire company,'J.
W. Godfrey, general manager, are meeting with

great success in the sale of the Grimshaw in-

sulated wires. The new post-office building at

Philadelphia is wired throughout with Grimshaw
wires and the Edison Electric Light company, of

Philadelphia, are using it almost exclusively in

their work.
The report of the special assembly telephone

investigating committee will, it is expected, be
presented to the assembly ne.xt week. Rumor
has it that the report will be simply a series of

lamentations, without much definite advice.

Nothing more could be hoped for, as the Bell

company seem to be entirely protected by their

patents and their contracts.

Wm. McMasters, a printer, who resides at 537
Wythe avenue, Brooklyn, dropped dead this week
while treating himself with a medical battery for

heart disease. A medical battery is usually re-

garded as harmless, but in this case the daily

papers put it on a par with the deadly electric

light wires. The report of the coroner's jury
has not yet been published, but it is to be hoped
that they have given the heart disease a due
share in the cause of death.

The streets of New York are saturated with
gases, and the opening of the subways, and the

death of Leonard Jones recently in the Sixth
avenue subway, have attracted attention to danger
from this source. James Jacobs was found dead
in his bed this week at 137 West Broadway, and
Deputy Coroner O'iVIeagher found that death re-

sulted from the inhalation of illuminating gas.

This was remarkable, as no gas is used in the
house, and there are no gas fixtures at all in the
room where Jacobs died. The gas is supposed
to have come from the street in great quantities
through the sewer and waste pipes.

The Sawyer-Man Electric company are fitting

up the Okonite company's factory at Passaic, N. J.,
with a 400 light incandescent plant. Araongother
large orders recently received by the Sawyer-Man
company are the following: Hazeltine Building,
Philadelphia, Pa., 1,000 lights; Phenix Manufac-
turing company, Paterson, N. J., 400 lights;

Atlantic Brewery, Stapleton, S. I., 200 lights;

Murray Hall hotel, Pable Beach, Fla., 400 lights;

Wilder & Co.. Olcott Falls, Vt., 250 lights. A.

Kansas City.

_
Kansas City, Mo., Feb. 25. — At the invita-

tion of C. S. Rusling, the genial representative of
the Thomson-Houston Electric Light company
in this city, your correspondent inspected the new

Thomson-Houston plant installed in the Kansas
City Cable Railway company's power house at the

corner of West 9th and Washington streets.

The dynamo of 25 2,000 candle power lights capa-
city, is located in the power room of the cable

house and is run by a 25 horse power high speed
engine of the New York Safety Steam Power
company's make. Near by a very complete
switch-board controls the several circuits

This machine furnishes current for six arc lights

and twenty-four 16 candle power incandescent
lights introduced by means of the Thomson-Rice
individual distributor at the power station ; four
arcand twenty-four 32 candle power incandescent
lamps furnish light on the incline or viaduct

;

sixteen 16 candle power lights are tastefully

arranged in the elevator station at the foot of the

incline. The plant as installed is designed to run
during the entire 24 hours of the day and for

this reason the circuits are so arranged that the

superintendent in charge can cut out any certain

group of lights that is not in use from time to

time. A small six-light dynamo is cut into the

circuit during the daytime furnishing light for

the engine and boiler-room, the large dynamo
doing full duty during the night. The plant is

perfect in every detail and is giving great satis-

faction. This is the second installation the

Thomson-Houston company have made for the

cable railway company. Mr. Rusling states that

his company are installing a large number of these

combination arc and incandescent plants and that

recent reports from those operating them show
that they are getting a very long average life from
all of the incandescent lamps in this way ; in one
case the average life of 100 lights was over 1,200

hours. The installation of the plant was made
by the Western Electric Construction company
of this city.

After much study and perseverance the Missouri
and Kansas Telephone company have arranged
and installed a system for fire alarms that in itself

is perfection. The credit of this system is due
to Mr. Smith, the company's superintendent, and
Mr. Barrett, the electrician. To understand this

system intelligently one must know that the en-

gine houses—nine in number—are on a metallic

circuit connected with the exchange. When a
subscriber turns in an alarm of fire, the operator
at once connects him with the chief operator who
after finding the location of the fire, turns in one
long ring on the fire alarm circuit which rings at

each and every engine house in the city,

and meaning, "hitch up." A man at once steps

to the telephone in each house and before the

engines are ready to start he has received the

exact location of the fire. At the same time that

the chief operator is connected with the subscriber

a large gong rings telling all operators that there

is a fire. Word is then passed to the 38 operators

giving the location of the fire. As stated, the

engine houses are all connected on a metallic

circuit arranged in a circle. Across this circle a

wire is run connecting the center house so that

if a break occurs, by means of a three-point

switch another circuit can be formed with half of

the department. An alarm is rung in and a
" hitch up " ordered three times each da}' in order
to test the working of the system. Statistics will

show that our city's losses from fires have been
very small—thanks to a perfect alarm system, a

good chief and hard working firemen.

The United States Electric Lighting company
have just finished the installation of three of their

dynamos in Jacob Dolds & Sons' packing house,

two incandescent and one arc. The incandescent
machines have a capacity of 400 lights each and
the arc a capacity of ten lights. Seven hundred
lights of 16 candle power each and S arc lights

are now in use. 'The power is furnished by a

Hamilton-Corliss engine i6"x42" of 80 horse

power. The installation was made by Mr. Fred-
ricks of the United States company. Kerite

wire is used throughout.

The American Electric Light company of this

city are to use P & B wire for their circuits

through the city. They expect to have their

lights running within a few weeks. The line is

to be constructed under the supervision of O.
W. Ditsch, the manager of the company.

George Hewes, who has for six years acted

in the capacity of superintendent for the Home
Telegraph & Signal company, has severed con-

nections to accept a position as general superin-

tendent of the Mooney& Boland police patrol
lately organized in our city. The firm will find
Mr. Hewes a very valuable man.
W. A. Hammett, manager of the New York

Safety Steam Power Co., was in our city last week,
and while here placed a 100 horse power engine
in the American Electric Light company's new
engine house. Southwest boulevard.

O. W. Ditsch, superintendent of The American
Electric Light company, left last night for a busi-
ness trip to Chicago and the east.

The Inter-State Electric Co. have just received
an antique oak 6o-number Hess return call an-
nunciator. It will be placed in the Hotel Martin
in this city. D.

From Sallna, Kan.
Sauna, Kan., Feb. 25.—The occasion of the

starting of the Fort Wayne Jenney Electric
Light company's new plant at this place, Febru-
ary nth, was made one of celebration. Hand-
some cards of invitation were sent out by the
Salina Electric Light & Power company through
President J. F. Burrows and Secretary William
R. Geis. The cover of the invitation was em-
bellished with an engraving of a charming
maiden, bearing in one hand a candle, while the
other hand reflects the light upon her face. The
original of the engraving is familiar, and is a
favorite in art circles for its unique conception
and fine execution. The engraving on the card
of invitation is appr >priately labeled " One
'Jenney' candle power." The equipment of the
plant is given in detail as follows : Electrical :

Two automatic incandescent dynamos, 500 lamp
capacity each ; two rheostats ; one ammeter

;

two voltmeters, and a variety of smaller appli-
ances

; twenty-two miles of wire in mains, 35,-
000 feet of wire in buildings and connections with
mains; 135 subscribers, 74 residences, and 61
commercial. Steam: One Buckeye automatic cut-
off engine, no horse power; two steel tubular
boilers, 100 horse power each; one Hooker patent
plunger boiler feed pump ; one automatic in-

jector ; one 200 horse power feed water heater
and purifier ; one steam force pump, for forcing
water into elevated tanks.

The officers and directors are as follows : J.
F. Burrows, president ; Geo. Krueger, vice-
president

;
W. R. Geis, secretary ; W. F. Gilbert,

treasurer. Directors, John Buchi, W. F. Gilbert'

J. F. Burrows, George Krueger, Wm. R. Geisj
Joseph Seubert, Henry Lehman. C.

Notes From Kansas Towns.
Sterling, Kan., Feb. 25.—In this place and

at Nickerson, Kan., the incandescent plants of
the Fort Wayne Jenney system are running to
their full capacity and giving satisfaction.

In Lyons, Kan., the local company are so
well pleased with their Fort "\Vayne Jenney plant
that they accepted it two weeks before the time
specified in the contract. They also ordered a
200 light incandescent outfit, which is being put
up now.

At Burrton, Kan., the smallest city in the
United States, indulging in electric lights, F.
Stocker, of the Interstate company, is busy en-
larging the storage battery. An So ampere Fort
Wayne Jenney machine is used for charging the
accumulators. Mr. Stocker is quite enthusiastic
about the performance of the dynamos. P.

Indianapo.is Items.
Indianapolis, Feb. 25.— The people of Rock-

ville, Ind., have been agitating the subject of
electric lighting for streets and business houses.
An agent of the Edison company reports having
secured over 200 subscribers and that the indicat"^
ions are that many more will subscribe.
The Indianapolis District Telegraph company

are canvassing the city with the intention of es-
tablishing a merchants' private patrol, provided
enough subscribers can be secured. The plan is

to put a number of patrol boxes, in each square,
connected with their main office, to which the pri-
vate watchman can send signals as often as agreed
upon between subscribers and the company.
Each box will have four signals, one the watch-
man's report, one for police, one for fire and one
calling for company's wagon. The success in
procuring subscribers so far, is quite encouraging.
The subject of an electrical railroad between

this city and Broad Ripple, a pleasure resort, ten
miles north of the city, is again being canvassed
and is backed by men of means. The route
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takes in Crown Hill ccnietciy and Mapleton, a

snl)iirb four miles north, and with proper nian-

asenient should be made a success, as at present

there is no means of transportation out of the

city in any direction.

i'he city's contract with the Artificial Gas com-

pany for street lighting expires March ist; with

the present unlimited supply of natural gas for

fuel there is no gOdd reason why electricity should

not be used and at a reasonable rate. The city

is paying $75,000 per annum at present, This

certainly ought to be a good field for an incan-

descent company to furnish inside lights for busi-

ness houses and ilwellings. At present the only

light of the kind in use is at the hotels most of

which have private plants.

The tower of the telephone exchange at

Greensburg, Ind., caught fire from lightning Fri-

day night during a thunder storm, but was extin-

guished before much damage was done.

The Bidwell Electric company of Chicago will

build an electric street railway in Valparaiso, Ind.

The line will be about one and one-fourth miles

long and run on Main and Franklin streets and

Calumet and College avenues. The fare will be

five cents. The speed is not to exceed eight

miles an hour. The charter is for fifteen years.

Work must commence within ninety days and the

road be in operation before a year. The city will

exempt the road from taxation for five years. M.

From Erie, Pa.

Erie, Pa., Feb. 25.— The Postal Telegraph

company contemplate running their wires into

this city from Cleveland. It is said that the con-

tract for the construction has already been let.

Geo. "NV. Baxter, late manager of the B. & O.

Telegraph company at Erie, has received an im-

portant appointment with the telephone company
at Cleveland, Ohio. F.

THE ELECTRIC LIGHT.
The Minnesota Brush Electric company is now

burning about 800 arc lights.

The city council of Holton, Kan., has granted

to W. P. Todd, C. W. Durfee, L. H. Smyth, of

Holton, and William Bowen, of Oskaloosa, a

franchise for electric lights. The plant will be in

operation within three months.

The Hyde Park, III, trustees have granted to

the Citizens' Electric Light and Power company,

of Kensington, a franchise to string wires in the

town.

The West Side Incandescent Electric Light

company of Chicago, has been incorporated with

a capital stock of $50,000. The incorporators

are E. Tuttle, F. A. Wunder and L. G. Bronson.

The "Northwestern Electrical Accumulator com-

pany, of Chicago, has closed a contract for an

installation of incandescent lights at the

Thomson & Taylor Spice works. The current

is to be supplied by accumulators.

The Emporia Electric and Gaslight company

has recently installed a Brush Electric light plant

at Emporia City, Kan.

Nathan S. Keith, of San Francisco, Cal., has

commenced an action in the United States Circuit

Court against the Pacific Coast Electrical Con-

struction company, and the Oakland Electric

Light and Motor company, to restrain the de-

,
fendant corporations from manufacturing and

using a certain form of dynamo of which he

claims to be the inventor.

The Fort Wayne Jenney company has made an

installation of 1,200 incandescent lights at Salina,

Kan. The Republican of that city asserts confi-

dently that Salina is the best lighted city of the

west.

Bellevue, O., is considering the question of

putting in an electric light plant.

The Gatti Bros., of London have demonstrated

their faith in electric light by expending $75,000

for a plant to light the Adelaide Gallery, the

Adelphi and two other buildings in that vicinity.

A new electric " night light " has been invented

in England which with its push-button is fitted

to the wall at a convenient distance from the bed.

The lamp is a single candle power of four volts.

The Fort Scott, Kan., Electric Light'and Pow-

er company has been organized with $100,000

capital. The incorporators are: W. H. Stout,

C. F. Drake, A. W. Walburn, R. J.
Harris, of

Fort Scott; I', i'. Bailey, of Chicago, 111.; Wm.
D. McQucstenn, C. S. Rusling, of Kansas City,

Mo.

In the United States circuit court in Chicago

Monday last a jury rendered a verdict of $20,000

against Cook county in favor of the United States

Electric Lighting company as a payment due

upon a contract for an electric light plant.

The Tonawanda, N. Y., Electric Light com-

pany has been organized.

C. A. Coffingwell has been awarded the con-

tract for lighting Shreveport, La., with electric

light for the next three years.

The Glasgow board of trade is about to make
the experiment of connecting lightships on the

Goodwin Sands with the shore by means of an

electric cable. Should this means of illumination

prove successful the system will be extended.

Hibbard, Spencer & Bartlett, hardware dealers

at the corner of Lake street and Wabash avenue,

Chicago, are having an isolated Edison plant in-

stalled, and will entirely dispense with the use of

gas. To provide against the necessity of run-

ning the engine and dynamo during the night in

case it is necessary to have the offices lighted,

the company has ordered a set of fifty-five cells

of storage battery of the Northwestern Accumu-
lator company. These cells will be charged dur-

ing the day time and can be drawn upon when-

ever necessary.

THE ELECTRIC MOTOR.
Manager S. S. Leonard, of the Minnesota

Brush Electric company, at Minneapolis, Minn.,

has found a novel use for the electric motor. The
managers of a toboggan slide which was lighted

by electricity appealed to him for some method
of drawing the toboggans to the top of the slide.

Steam power was out of the question on account

of the severe cold and accordingly he placed a

two horse power Brush motor at the top of the

slide and connected to it an endless cable pro-

vided with slats. Now the merrymakers after

enjoy the rush down the slide, draw their tobog-

gans to the proper place and the travelling cable

draws the toboggans up the slide while the to-

bogganers walk up the stairs. The one drawback
to the sport, the labor of carrying the toboggans

up the stairs has been removed, and those

partaking in the sport doubly enjoy it.

The Akron Street Railway company will extend

their road in the near future and use electricity

as the motive power.

The announcement is made that an electric

railroad has been projected from Buffalo, N. Y.,

to Tonawanda and Gratwick. The Elrawood
avenue electric railway is to run from the foot of

Washington street to the park, and thence out

the Military road to Tonawanda, one of the ob-

jects being to make the park a pleasure ground
for Tonawanda people.

The Chicago & Cook county Passenger Railway
company, 238 Randolph street, Chicago, propose

to build and equip elevated railways on the Han-
nahs system in Chicago with electric motors and
the electric light. Its officers are Louis Wahl,
president

; J. M. Hannahs, vice-president; and C.

Wahl, C. B. Farwell, P. E. Studebaker, W. W.
Kimball, W. P. Rend and Cyrus Bentley, di-

rectors. More than half the right of way has

been secured on some of the principal streets,

and the canvass is being pushed vigorously.

THE TELEPHONE.
The telephone is an important factor in the

transaction of public business in the department
buildings at Washington, although the number
of instruments is not as large as a year ago. The
department telephone is arranged on a swinging
support so the official need not rise when he
.wishes to use it. The cabinet officers find the

telephone so useful that they have it in their resi-

dences and by its use they are enabled to linger

for a longer time over their late breakfasts.

The legislations are provided with telephones,

and it is reported that when the heaviest wire is

employed, Russians, Chinese and Corpeans may
talk without breaking the circuit.

The complaint has been made in Chicago that

the Chicago Telephone company, contrary to

the ordinances, was stringing wires. Prof. Bar-
rett has made an explanation that the city was

stringing wires for the several departments,

although the corporation would not allow the

company to. follow suit.

The administrative council of the Brussels ex-

hibition has determined to make an especial

feature of telephonic apparatus, and the par-

ticipation of all companies is invited. It is ex-

pected that all the latest improvements, espe-

cially those in switchboards, will be represented.

A large number of call stations will be erected.

The telephone and the electric light are in suc-

cessful operation in Finland. The telephone is

employed not only in the towns but in the

country.

A new microphone transmitter has been

patented by Messrs. Siemens & Halske, of

Vienna, in which the loose contacts consist of

hollow carbon cones placed within each other.

The object of this arrangement is to facilitate a

change of the surfaces in contact, and prevent

deterioration under the influence of the current.

THE TELEGRAPH.
Superintendent Tuttle of the North American

Telegraph company, is reported as saying that

the corporation would begin in the spring the

building of a line from Duluth to Winnepeg.

The telegraph committees of the Iowa legis-

lature, have under consideration several bills for

the regulation of message rates. One measure
provides that the maximum charge for a ten-

word dispatch between two points in the state

shall be 25 cents, and one cent for each addi-

tional word. When the message passes over more
than one line a half rate additional may be
charged. A second bill provides that within the

state of Iowa the maximum rate shall be 25 cents

for twenty-five words, and one cent for each ad-

ditional word. The third bill fixes the rate at 20

cents for fifteen words and half a cent for each

additional word. The senate committee has re-

ceived a notice from the Postal Telegraph com-
pany stating that the corporation had intended

to extend its lines into Iowa the coming season,

but it could not do so if either of these measures

was adopted.

The Louisiana supreme court has handed down
a decision affirming a decision in favor of the

defendant of a lower court in an action brought

by Jean Deslattes and others against the Balti-

more & Ohio Telegraph company. The action

was brought to secure $2,500 damages alleged to

have been sustained by the failure of the com-
pany to deliver a message. The court held that

the message was not properly addressed and that

the company used ordinary diligence to find the

addressee.

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on

some of his specialties in telephone stocks:

Chicago-.- 350 360
Central Union 46 47
Michigan- 76 77
Great Southern 30 32
Colorado 19 21

Rocky Mountain Bell -- 40 45
Cumtserland 62 65

Wisconsin 108 109
Bell of Mo - - 160 165

Iowa Union 2ft 27

Missouri and Kansas 68 6g

Personal Paragraphs.

George M. Callender, of the Callender Insulat-

ing and Waterproofing company, of New York,

was a recent visitor to Chicago.

Among the messenger boys in the service of

the first telegraph office opened in Pittsburgh,

Pa., years ago, were four known respectively as

Andy, Bob, Billy and Harry. This quartette has

won both fame and fortune. "Andy" Carnegie

is one of the richest men in the United States,

" Bob " Pitcairn is general agent and superin-

tendent of the western division of the Pennsylva-

nia Railroad, " Billy " Moreland is city attorney

of Pittsburgh, and " Harry " Oliver has made a

fortune in steel and narrowly missed a seat in

the LTnited States Senate.

D. H. Louderbach, well known in the elec-

trical business as vice-president of the Central

Union and Michigan Telephone companies, has

accepted the general management of the Chicago
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Edison company. The directors of this company
are to be congratulated in securing a gentleman
of Mr. Louderbach's ability. His commercial
knowledge and his long connection with tele-

phone and electric light interests well qualify

him for the management of business of such mag-
nitude. His familiarity with corporation affairs

makes this appointment all the more gratifying

to directors of the company. The business of

this company not alone embraces the present

plant in the center of the city, but also the entire

isolated business of Cook county, where at the

present time they have about 40,000 Edison
lamps already installed. The fine building now
being erected by the company as its central sta-

tion, under Mr. Louderbach's management, will

no doubt be completed in the near future.

Miscellaneous Notes,,

The Magnesia Insulating com oany, at Chicago,

111., has been organized by .Alfred C. Kemper,
Horace Croft and H. F. Grier. The capital stock

is $25,000.

Several members of the New York stock ex-

change have organized the Electro-Pneumatic
Transit company, for the transmission of mes-
sages, reports and even stock through pneumatic
tubes. This plan has been adopted as a result

of the constant betrayal of secrets by messengers.

New York florists jperform an interesting ex-

periment of writing names on the leaves of flowers

by means of a fine electric needle. The needle
traces lightly the name, killing the parts which it

touches and driving the color out. The effect is

shown best on a red or yellow leaf.

The Northern Ohio Electric Service company
of Toledo, O., has been incorporated. Capital

stock $100,000.

George Fay, an eccentric Englishman, will

have a telephone and electric light in every room
of the nine-story palace which he is building at

Guanajuato, Mexico.

Before the Glasgow Philosophical Society Wil-

liam Eottomley recently read a paper on the

heeling error of ships' compasses. He assumed
in treating the subject that when the ship was on
an even keel the effect of the magnetism of the

ship's iron was compensated by the plan of plac-

ing magnets fore and aft and thwartship to cor-

rect the semi-circular error and masses of soft

iron on each side of the compass for correcting
the quadrantal error. When the ship heeled
over there was an altered condition and the heel-

ing error was caused. Mr. Eottomley advised a

plan by which the masses of soft iron on each side

of the compass should be attached to the bin-

nacle and thus move with the ship.

In' the March number of Scribner's Magazine
is an article upon the electric motor and its ap-

plications by F. L. Pope. As might have been
expected the article is ably written and is inter-

esting .to both technical and non-technical
readers.

" Recent developments of electricity as an in-

dustrial art" is the title of a well written and
well illustrated article in a supplement to Harp-
er s Weekly of February 25th by Schuyler S.

Wheeler, electrician and superintendent of the

C. & C. Electric Motor company of New York.
The range of the article is very wide, never-
theless each department is handled in a satisfac-

tory manner and the popular style in which it is

written adds to its educational value.

Business Mention.

The North-western Electrical Accumulator
company has succeeded Johnson, Holland & Co.
C. N. Fay is president and James W. Johnson,
treasurer and manager. The office of the com-
pany is at 222, 223 and 225 Phcenix building,

Chicago.

The Callender Insulating and Waterproofing
company of New York have just issued a very
neat price list of their insulated wires and cables.

The printer, John Bingham, is up with the times
for he uses the electric motor to run his presses.

Chas. A. Schieren & Co., of New York, report
sales of leather link belting to the following
electric light concerns for use on dynamos :

West Chester Electric Light company. West
Chester, Pa.; Narragansett Electric Light com-
pany, Providence, R. I.; Richmond Light, Heat

& Power company, Staten Island, N. Y,; Thom-
son-Houston Electric company, Seneca Falls,

N. Y.; Fort Wayne Jenney Electric company,
Fort Wayne, Ind.

James Rees, of Pittsburgh, Pa., has lately re-

modeled his large works and is now building the

Pittsburgh automatic engine. His works are

said to be the largest in the country manufactur-
ing smgle-valve automatic engines.

The Kookogey Electric company, of 40 Dey
street, New York, are furnishing a primary bat-

tery for very small electric light installations.

J. M. Bachert, manager of the Reliance Oil

and Grease company, states that their trade with

the electric light people is exceedingly good at

present. This company has made the wants of

their consumers a study for years, and have
brought into the market a class of goods which
are beyond the average competition.

In The Industries of Cleveland published re-

cently is found a description of the immense
plant of the National Carbon company of that

city. The data for the article in question were
secured late last fall but the largely increased

demand for arc light carbons during the winter

has forced the company to add to their capacity,

in order to keep pace with the demand. At
present the capacity of these works reaches the

grand total of 2,500,000 carbons per month, and
affords a striking illustration of the immensity of

the arc lighting industry of the country, as well

as the rapid growth of one of the best known
and most successful carbon companies.

The Taylor Manufacturing company of Cham-
bersburg, Pa., has just issued a neat catalogue
illustrating and describing the Beck engine. The
catalogue is full of information and, besides con-
taining data referring more especially to details,

it gives plans for setting up engines.

Electrical Patents.

Issued Feb. 14, and Feb. 21, 1888.

377,742. Lightning Rod Attachment for Windmills. Eu-
gene O. Daniels, Springfield, Ohio.

377,745. Galvanic Battery. Theodore M. Foote, Boston,
Mass.

377.7^3- Printing Telegraph. Jacob H. Linville, Phila-

delphia, Pa.

The invention is illustrated by twelve sheets of draw-
ings. The description covers fifteen pages and the

claims one hundred and fourteen in number cover six-

teen pages more. We give claim 25; " In a printing

telegraph system, an instrument organized as a trans-

mitter at a subscriber station, a printing line circuit

and a type wheel line circuit, keys and sunflower seg-

ments iu said printing line circuit, an escapement
electro magnet in said type wheel line circuit and both
circuits connected to ground at the transmitting and
central stations, printing and type wheel line batteries

at said central station with the electrodes thereof nor-
mally connected to ground, a shaft driven by suitable

force at said central station, a pulsator, a ratchet wheel
and a type wheel ffictionally connected with said

shaft, an electro-magnet in said printing line circuit,

its armature, detent lever, and retracting spring control-

ling said ratchet wheel and pulsator, instruments or-

ganized, substantially as described, as receivers at

subscriber stations, with the printing and type wheel
lines grounded around the sunflower segments and
key-board, and means for connecting the type wheel
and printing lines of a subscriber receiver and the

type wheel and printing lines of a subscriber trans-

mitter with the batteries at said central station through
said pulsator and printing and detent electro-magnets

at the central station, whereby the type wheels of the

transmitter and receiver connected in line are rotated

in response to pulsations by the said central station

pulsator, and said detent electro-magnet at the central

station and said printing electro-magnets at the sub-
scriber station in circuit are controlled by the character

keys of the subscriber instrument organized a^ a trans-

mitter."

377,788. Telephone system. Edward P. Trayer and Geo.

H. Kugler, New York, N. Y.

377,851. Electric Fuse. Perry G. Gardner, North Adams,
Mass.

377,862. Combined Telegraph Key and Sounder. Bar-

tholomew Oehmen, New York, N. Y.

377,872. Electro Medical Apparatus. Theodore R. Ten
Broeck, New York, N. Y.

377i879- Telegraphy. Clement Ader, Paris, France.

This method of receiving is designed to render the

signal audible.

377,884. Current Regulator for Dynamo Electric Ma-
chines. Walter A. Crowdus and Henry M. Sutton,

Dallas, Tex.

377,894 Support for Electric Conductors. Maurice J.

Hart, New Orleans, l,a.

377,895. Secondary Electric Clock. Wirt B. Harvey,
Memphis, Tenn.

377,916. Electric Bell. Jacob P. Tirrell, Somerville,

Mass.

377)953- Tubular Metallic Pole for Telegraphic and other

uses. Anson Mills, U. S. Armv.

377.994- System of Electrical Conversion. Edward N.
Dickerson, jr., New York, N. Y.
The invention relates to a system by which a non-

reversing high tension electric current may be convert-
ed into a low tension reversing current at the point
where it is desired to employ it.

377,996. Dynamo Electric Machine. Rudolf Eickemeyer,
Yonkers. N. Y.

377.997- Frame for Winding Armature Coils. Rudolf
Eickemeyer, Yonkers, N. Y.

378,021. Underground Electrical Conduit, Robert F.
Silliman, Troy, N. Y.

378.029. Electric Current Indicator. Ernest P. Warner,
Chicago, 111.

The device is an ammeter, designed to be used by
those little skilled for measuring the strength of elec-

tric light currents.

378.030. Telephone Exchange Central Office Connection.
Ernest P. Warner, Chicago, III.

The invention relates to multiple systems and is

designed to avoid including the test batteiy in circuit

except at the moment of testing. We give the claims:

"l. The combination with a pair of cords and plugs, of

a loop switch and a test battery in circuit between two
contact points of the switch, and contact springs nor-
mally resting on said contact points to close the battery

to the cords, and a telephone in a circuit branched from
one of the contact points to ground, substantially as des-

cribed. The combination, with a pair of cords and plugs,

of a telephone included in a branch circuit to ground,
a loop switch, with a battery in circuit between two
contacts of the switch, and circuit changing devices

for disconnecting the telephone and battery from the
cords and connecting the two cords together, substan-
tially as described."

378,044. * Telephone Transmitter. Thomas A. Edison,
Menlo Park, N.J.
The object of the invention is to produce a simple

and efficient multiple instrument and an arrangement
for working multiple instruments in circuit which will

be more effective than those heretofore proposed.

378,078. Conductor for Electrical Fire Alarm Systems.

William A. Barnes, Bridgeport, Conn.
The conductor is made up of sections or metallic

compound fusible at say 500° Fahrenheit, the points

being formed by soldering with an alloy fusible at a
still lower temperature say igg** F.

378^107. Printing Telegraph. Daniel E. Pike, New York,
N. Y.

378,115. System of Electrical Distribution by Secondary
Batteries. John S. Sellon, Hatton Gardens, County of

Middlesex, England.

378.121. Galvanic Battery. Hugo Walter, Cincinnati,

Ohio.

Claim I. "A battery for open circuit work, consist-

ing of a permanently hermetically sealed or closed cell

containing a negative electrode composed of crushed

or granular carbon packed around and in contact with

the solid carbon by which the current is led out, and
a positive electrode composed of zinc having a protec-

tive wrapping of absorbent material, substantially as

specified."

378.122. Galvanic Battery. Hugo Walter and William
E. H. j\Iarsh, Cincinnati, Ohio,

378,124. Electro-Magnetic Bell. Joseph Wetzler and
Sigmund Wetzler, Ploboken, N. J.

378,137. Automatic Temperature Regulator. Warren S.

Johnson, Milwaukee, Wis.

The temperature in each apartment is independently

controlled and the action of the furnace checked only

when the temperature in all the apartments has reached

the required limit.

378,175. Telegraph Cable. William R. Patterson, Chi-

cago, 111.

The invention is designed to lower the electro-static

.capacity, the core consisting of conductors insulated

with fibrous material. This core is dried, then alter-

nate sections only are saturated with paraffine after

which the lead pipe is formed over the core. We give

the first claim: "The method of manufacturing elec-

tric cables, which consists in providing a dry core of-

conductors insulated by fibrous material, saturating

said core in alternate sections with melted insulation."

378,181. Multiple Telegraphy. Charles Selden, Balti-

more, Md

.

—

~

Claim 3. "The combination, with a telegraph line,

a part of which, at a way station, is composed of

branch or multiple arc circuits, of graduators in said

branch circuits, and a shunt, including a condenser,

around the graduators in one of the arc circuits, sub-

stantially as described."

378,202. Electric Time, Temperature, and Burglar Alarm
and Call Bell. Hans P. F. Jensen, Browne W. Webb
and Jens Jensen, London, County of Middlesex, Eng-
land.

378,250. Telephone Switch. Joseph R. H. Hinton, Balti-

more, Md.
378.258. Manufacture of Incandescent Electric Lights.

Theodore Mace, New York, N. Y.
Claim I. "The process of preparing thread for the

manufacture of incandescents, consisting in saturating

a carbonizable thread with an oxygen-bearing com-
pound of aluminum capable of being decomposed by
the application of heat and yielding thereby alumina,

and then applying heat and by it al ne decomposing
said compound and leaving alumina, substantially as

described." *
;

378.259. Electric Railway. Charles T. Mason, Sumter,

S. C.

378,298. Telephonic Transmitter. Moses G. Farmer,

Eliot, Me. * - ,

Of the three claims we give the first: " In a tele-

phonic transmitter, the combination, with the main
electrodes, of an independent conducting-point of rela-

tively small mass electrically copnected to one of the

terminals of the transmitter and in permanent yielding
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contact with the cicctrotlcs of the opposite lerminiils,

as set forth."

378,320. Alternating; Current Transformer. Kankin
Kennedy, Ciiasgow, County of Lanark, Seotland.

Wc jrive the tliird claim: "A main transforniT

wound with primnry and secondary conductors, and
also with a third conductor for a continuous current, in

combination with analternatingcurrcnt generator sup-

plying an altcrnatinjj current to tiie primary and a

continuous current generator supplying a continuous
current to the third conductor, for the purpose set forth."

378,321. Transformation and Uistribution of Electric

ICnergy. Rankin Kennedy. Crlasgow, County of Lan-
ark, Scotland.

3781332. Telegraph Key and Instrument. William A.

Melbourne, Swanwick, 111

378,339. Display Stand for Non-Magnetic Watches. Al-

fred C. Smith, New York. N. Y.

378,358. Incandescent Electric Lamp Fixture. Harry M.
Doubleday, Columbus, Ohio.

378,375. Core for Dynamo Electric Machines. Winceslas
C. Rechniewski, Paris, France.

378,385. Telephone Receiver. Alonzo W. Brown, Evans-
tOn, \Vyo.

^raided or ^aped jnsulated |||ires

Are the Best Low-Priced Wires in the Marl<et.
Acid, Cas, Lime, Water and Fire-Proof.

NEW YORK INSULATED WIRE CO.
11 Central St., Boston, Mass. 452 Broadway, New York.

W. B. DOWSE, R. E. GALLiHER, Sec.
Gen. Supt. J. W. GODFREY, Gen. 5Igr.

FOB TDK

Western Electrician

Tl2e papket^-l^u^^ell [T^inin^ and [X\f^. Qo

Electric
Adapted to all Systems.

CITY OFFICE.

ST. LOUIS,

MO.

FRANKLIN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS.

Partrick & Carter,

Electrical Supplies

ESTABLISHED
1867

for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
SOLE PEOPETETOK3 OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Batteries. Electric Bella, Push Buttons, Wire, etc. Electric Bell Hangers* Supplies, Electro-Platers' Supplies, Electro-Medical Machines, Experimental Apparatus, Electrical NoTCltleB, etc., etc. Send for Catalogues

and get prices before purcbaslng.

ECE($ji^i(?i/^)Nl's po(;i\Ex JOOI^,
Made of the Best Tool Steel, Nickel Plated and of the Finest Workmanship.

ill|l|l|l|lliPII|i|l|l|Hl|l!|«|i|it!!l|¥IHtifl1'h'-'"+!'H''j'i''-''"!'l

Comprises accurate Wire Gauge, either Birmingham or Edison Standards, French Millimeter and Engllsb
lucli comparative Scales. Screw Driver. Wire Gleaner or Pencil Sharpener, and Standard Wrenches, IN A
NEAT CASE FOR THE VEST POCKET. PRICE $3.

CENTRAL ELECTRIC COMPANY,
38 and 4-0 LaSalle Street, _ _ _ CHICAGO.

Annunciators,
PATENT GRAVITY DROP.

ANNUNCIATOR SUPPLIES.

Mansfield Electric Co
383 FEDERAL STREET,

-?

BOSTON, MASS.

Telegraph, Telephone and Electric [ight Supplies.

ANNUNCIATORS,^ BURGLAR ALARMS, {ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.]

Repair Work done and Special IVIanufacturing attended to.

Skilled Workmen In all Departments.

WALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELL, ETC., a ETC.

I^ailu/ay J<^l(^(^rap[7 5^PP'y QD/npapy,

No. 211 and 213 Randolph Street, CHICAGO.
CORBESPONDKKCE SOLICITED.

NEW ZEALAND.
WELLINGTON CITY COUNCIL.

TO ELECTRICIANS AND OTHERS:

The Council of the City of Wellington, New Zealand, invite tenders for

the Lighting, by Electricity, of the streets and public places of the city.

Tenders are to be received by the ist May, 1888.

The corporation having a full and ample water supply from two dis-

tinct sources, will supply the contractor, free of charge, with water for two

high pressure turbines, each of 30-horse power actual.

The specification contains certain provisions relative to the supply of

electricity for lighting and for motive power to private individuals.

Full specifications and conditions, plans and photographs of the city,

and other documents and written information can be seen at the office of

C. R. Buckland, Esq., resident agent for New Zealand, 327 Market Street,

San Francisco.

The Council does not bind itself to accept any tender.

THOS. F. MARTIN,
Wellington, New Zealand, nth January, 1888. Town Clerk.

^\)^ Empir^ ^ity El^etric; ^o.,

15 DEY STREET, NEW YORK,"!

'MAmrPACTUEEBS OF

TELEPHONE, TELEGRAPH,
\

AND i

Electric Light Supplies.

WRITE FOR PRICES.

I
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MANILLA ROPETlNF^BELTp

^jj™™^ TRANSMISSION
1 1 - 23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5th St., Phila.

A SPECIALTY.

Investigate [before Buying.

Reliance Oil&Grreass Co.
(J. M. BACHERT, Manager.)

6 Bratenahl Building,

CLEVELAND, C,
U. S. A.

SEND F R DESCRIPTIVE
CIRCULAR.

Liberal Terms to Resident Agents.

SAIMPLES FREE ON APPLICATION.

SOLE MAXUFACTUKEKS OF

UNIVERSAL" DYNAMO MACHINE OIL.
Reduces, Instantly, all rnittlonal Heat, keeps Jonvnals Cnol. Absolutely no Clogging. The bey*

Oil ever placed on the Market to meet the requirements of Electric Light a'' d Power Plants. "Valve
Oleine," for Valves and Cyliuders. "Eclipse" Lubricating Compound. "Chelsea" Scale Solvent

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

A.UTOMATIC Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send for Catalogue.

C. F. Annett, President. S. F. Fenton, Vlce-Pres. and Treas. Chas. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

-DEALEES IN—

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lighting, Fire and

Burglar Alarms, Electro-IVIedical Apparatus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

CHAS. A. CHEEVEK, Pres. WILLAKD JL. CANDEE, Treaa.

The Okonite Company,

vLO n/^

ThAD- (V1AHi\.

M anufacturers of ^ ^

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial should be given our wire by all parties coDtemplating Underground,

Aerial or Submarine service aa we are convinced that It Is the safest wire for the purposes known, and we
can, without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated

OKONITE TAPE, the oeet Insulated Compound for making Joints in the market. Estimates and
quotations furnished upon application.

Chicago Branch. 38 & 40 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIU CO.. Minneapolis, Minn.

Nebraska Branch. MIDLAND ELECTRIC CO., Omaha, Neb.

Standard Electrical Test

INSTRUMENTS.
AMMETERS and VOLTMETERS

OF ALL KINDS.
Ayrton & Perry New Spring. Carpenter, Hart-

mann & Co., Galvanometers, Bridge and
Rheostats by all the Prominent
Makers. Call and Examine.

JAMES W. QUEEN & CO.. 924 Chestnut Street, PHILADELPHIA.

GARLOCK'S EING PACKINGS
SECTIONAL Rl\6

ELASTIC RING.

The Best Packing

Made
For High Speed Engines

Send for particulars to

THE GARLOCK PACKING CO., - PALMYRA, N. Y.

THE "CLARIS " ^SSTIRE^
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspectoe of the Boston Fire Underwriters' Union, under date of March
29, 1886, he says : "A Tlioroughly Keliable and Desirable Wire in Every Respect."

The rubber used in Insulating our wires and cables is specially chemically prepared, and is guaranteed
to he icaterproof. and tcill not deteriorate, oxidize or crack, and will remain flexible In extreme cold weather
and not affected by heat. The insulation is protected from mechanical injury by one or more braids and the
whole slicked with Clark's Patent, Compound, which is water, oil, acid and, to a very great extent, Are proof.
Our insulation will prove durable ichen all others fail. We are prepared to furnish Single AVIres of all

gauges and diameter of insulation foe Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hanipsbire Street, Boston, Mass.

HEjriiT A. CLAKK, General Manager. HEKEEP.T H. EUSTIS, Electrician.

The Electric Packing Co.,
CLEVELAND, OHIO, U S, A.

MAirUFACTUREKS OF THB

Patent High Speed Packing,
MADE ESPECIALLY FOR ELECTRIC LIGHT ENGINES.

Delivered free on 60 Days' Trial. Satisfaction Guaranteed or no Pay.

THE BILLINGS & SPENCER CO.,

MANTJFACTTJEEEE OP

Droi) Forpp \\ Copper, Iron or Steel.

Pu'e Copper Commuttor Bars for Electric MotTrs or Generators,
Steel Commutator Rings and Nuts, Steel Wrenches and Eye Bolts.

Correspondence solicited and estimates furnished on receipt of models.

DR.OP rORGINGS FRON PDRE COPPER.

TJ-IE BILLINGS &3PENCER,C0 MARTrOR0,C0NM, \

MANUFACTURERS OF

Automatic Electric Motors,
IN ALL SIZES FROM >^ H. P. UPWARDS.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of Management, Remarkable
Simplicity, Etc., Etc.

DYNAMO ELECTRIC MACHINES,
For ELECTROPLATING, E L ECT R OT Y P I N C, C O PP E R REFINING &c.,

-THE EDDY ELECTRIC MFG. CO.,
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J. B. YOUNG,
PRESIOCNT AND TREAS,

B. K. JAMISON,
VICE-PRESIDENT.

Mfgt Cq«

WELL SELECTED
OFFICE,

N O. 69

Schmidt & Friday

Building.

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

THE VULCAN WIRE,
HEKETOFOKE KNOWN AS

THE CAMPBELL LINE WIRE,

For the Electric Light, Telephone and Telegraph,
MAXUFACTUIiED AND SOLD HT

The Campbell Electrical Sulppy Co., 95 Miik st., boston, mass.

(^mepiGan ^IcGi^pical WoJ^'t^s,
PROVIDENCE, R. I.,

EXCLUSIVE MANDFACTUBERS OF THE

—FOR

—

Telegraph, Teleplione and Electric Light.

Highest Insulation and Lowest Inductive Capacity

of any Cable in the Market.

\ New York Office, 18 Cortlanrtt Street.

P. C. ACKEKMAN, Agent

—=-=— LAW OFFICE, ---^^-^-^^^^------^

Rooms 68 and 69'Temple Court, 225 Dearborn St., CHICAGO.

PATENT AND TRADE - MARK CASES.

THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON, 0.

Hard jtubber goods for glectrical purposes.
Sl'KCIAl.TIKB OF AI-I. KINDS .MAIIH TO OliDKIl.

Soft Rubber Tubing and Rubber Tape.
CiitiiloKiM' nnil PrlccR fiiliilHlicd on appllclillnn.

Gutta Percha Insulation.

Our Balata Insulated Flexible Cords
ARE SUPERIOR TO ALL OTHERS.

SEND FOR SAMPLES.

MANUFAOTUREKS OF •

Insulated Wires, Flexible Cords ^nd^Gables for Teleohone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B. LYMAN,^—^'^— Electrical Supplies, '

Cleveland,

Ohio,

Ym n Olit :

Both Advertiser and Publisher by menlion-

ng the WESTERN ELECTRICIAN when

,'iting to advertisers.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALERlIN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

/looms 70, 71 and 72 Temple Court,

225 DEARBORN STREET CHICAGO, ILL.

Bug § Dust Proof

BELLS.

Hazazer & StaDley,

e:ue:ctricau
Manufacturers,

32 & 34 Frankfort St,,,

NEW YORK.
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HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BARE AITDI irrSULiLXEID IXTIRE.
Underwriters' Copper Electric Light Line Wire, handsomeiy finished, highest conductivity. Copper Magnet Wire, Flexible

Cords for Incandescent Lighting, Round and Flat Copper Bars for Station Wori<. Insulated Iron Pressure Wire.

PATENT "K^ K
"
TjNE wire

illk and Worsted

FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

J. L.

factories: wat
BARCLAY, Selling Agent,

ERBURY, CO N N.

THOS. L. SCOVILL,
185 DEARBORN ST., CHICAGO, ILL.

AGENTS FOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

United States Glectric Fire Alarm (lo.

EVART, MICHIGAN.

PEOPEIETOBS OF THE

Cte Police aiifl Fire AlariTelegrapli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States,

SEND FOR CATALOGUE.

J. J. DICKEY, President. ISRAEL LOVETT, FLEMOS DR.*.KE, Vice President
H. J. WELLS, Sec'y and Gen'l Man. Sup't and Electrician, L. H. KOKTY, Treasurer.

MIDLAND ELICTRIC CO«j

OMAHA, NEBRASKA.
DEALERS IN

ELECTEICAL SUPPLIES
For the Teleg^apfe, Telephoa© and Electrie %lgM,

Hotel and House Antiunclalors, Burglar Alarms, Fire Alarms. Electric Gas Lfglittng, Speaking Tubes,
Elevacor Annunclaiors, EatteriPs, Push Buttons. Electric Pens, Telegraph Learner's Instrumenis, Jledlcal

Batturlea, Linemen's Tools, Bell Hangers' Supplies, Kaliway Velocipedes, Cars, Etc.

Western Agents THE OKONITE CO.. and the Return Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. We own the Franchioes of the "Wesiern States and Territories for the

IMPROVED McCULLOH

and are prepared to give franchises and construct plants on reasonable terms.

[j^~EstimateB furnished and contracts made for any and all kinds of Electrical Wort In any part of thu
West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

P. L. Rose. G. Rein.

Electric |||crks,

322 N. Second St.. St. Louis, Mo,

SEBASTIAN MAY & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed especially for electri-

cians and others requiring a lathe
for accurate work. Catalogue of
Lathes, Drill PreEses, Tools, etc.

mailed on application.

Xjc^tilies OKI. 'X'zricKl.

184 W. Second St.. Cincinnati. 0-

The Globe Electric Company,
Manufacturers^ Importers and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES.

46 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits.

These sets require no technical knowledge to connect; they are
all contained In black, highly finished hard rubber cases, mounted In

nickel plate and ready for use. The bell domes are all 3J inches, the
coils are wound with silk covered wire and the contacts are of
platinized silver.

Three AVay Annunciator and Bell Set... $16 00
Invalid's Portable Call Bell Set 7 00
Burglar Alarm Set 7 50
Fire Alarm Outfit $7 00 to 8 00
Portable Electric Testing Set 10 00
Family Electro Medical Set 12 00
Telegraph Set for Short Lines and Learners 6 50
High and Low Temperature Alarm 12 00
Single Stroke or Trembling Bell Set fi 00
Switchboards, Switches, Annunciators, Bells, Wires, Push But-

tons, Alarm Contacts, etc.

WATERHOUSE SYSTEIVI

ARC«~° INCANDESCENT
ELECTRIC LIGHTING.

The only perfect Automatic Instantaneous
Current Regulation.

A 2.000 c. p. Arc Light produced with less Ihan two-thirds of a Horse Power, or
twelve 16 c. p. incandescent lamps to one Horse Power.

We are producing 210 2,000 c. p. Arc Lights, Commercial lighting, on 3,400 lbs.

of coal per night, from dusk to 1 o'clock, or 2 lbs. of coal per light per hour.

We guarantee that the above lights will successfully compete with any Arc Lights
in the world, for Size, II hitetiess and Uten fitness.

Advantages, 25 per cent, less in steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND IVIFG. CO.
HARTFORD, CONN.

—AND

—

154 LA SALLE STREET, CHICAGO, ILL.

AOENTS for Lord's Eoiier Compound, A
chunce for engineers and men on the road.
Alw) local agents with means. State present
occupation. Address

GEO. W. LORD,
31G Union Street, Philadelphia, Pa.

Tlie Standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Lecianche' Batteries

Are those which bear tliia

ISABEL and the Trade-Mark, GONDA.

DO NOT BE IMPOSED UPO\ BY IMITATIONS.

If dealers have not the Genuine Battery, J
.send direct to ua fur Price-List. S

60NDA (FOKMKKLT PRISM) CELL, CO.MPLETB.

THE LECLANCHE BATTERY CO.. ^
149 West Eighteenth Street, New York.

^"''I'lHiiiinii iiiiiiiiiiiiiiiiiiiiir''"'"^^

GENUI1\E DISQUE CELL, COAIPLETC

The Porous Cell also bears Label.
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Electric Light Repairing, General Machine Job-Work, Pattern Making. Etc.. Etc

ELECTRICAL AND MECHANICAL ENGINEER, g.'A^.J6?|gvuRER
Office and Works: 76 MARKET ST., CHICAGO.

For EltTlrli^ UkIU Service iind all otlicr piiriiosee rcfnilrliiK Poh-it; Economluitl In Steam Consumption
Docs not Rftcc; Spiicil Ct>n«tnnt luuU'r VurylnK Loads und I'rcHsure of Slciim; almple In Couatructlon
Requires no luoru space than double disc engines.

"-'"''
- '- - :'->rcompIcte steam plants. Includliie I'uUutc; and all conuectluns, masonry and Tec^

All work i;uarauLeed. Send for Catalogue and full particulai's. Address
THE TAYLOB ftlAJfUFACTUKING CO., Chambersburg. Pa., U. S. A.

Chicago Electric Club.

There will be a meeting of the ChicaKO
Klectric Club Monday evening, March
Tith, at S o'clock, at the rooms of the Club,
122-134 Clark Street.

The Rice Automatic Engine.

S^.ii;- lis ig 3^:2 1

in En . « .

THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y.

G^ILES AITXI-lMiLG^NEXIC SHIELID FOR IXTAXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Oentiemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day
it is (without correcting time) about one
minute slow. Considering the fact that
I am every day near dynamo electric
machines in our regular business, the
test could not be harder. l"could never
have believed it before that protection
was so complete. In this age of elec-
tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-
ure, can be derived from a good time-
keeper. At present, I look upon a watch
without a shield as a thing mcomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co,

Sure protection from all Electrical and Magnetic dlsturljanceB.
Send for descriptive circular.

'
' * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

GILES BROS. CO.,

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologisls

and watchmakers ; it will render opera-

tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactiired for both

fire ai^d Ipeai^di^sc^ept (Jirqijits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICITED.
Address

;

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitution and Monnroent Sts. Factory B, Bnren and Monament Sta. J

HEW TOfiK 1

KOOMS 347, 348 & 349 POTTBR BUILDING-

BOSTON

:

EOOMS 57 & 58 H.A.Nc6cK Bldq., 178 Devokshire St.

JO^ U/oodbtjry

AUTOMATIC

Cut-Off High Speed

ei|Gii]€:.

-MANUTACTURED BT-

^ooDBUr^Y €nginb

(Company.

ALSO BUILDERS OF

piaip 51ide l/aluel

^

Doilile Valve Meflinni Speefl

AUTOMATIC

Qjt-Off E^p$i9<?s

AKD

TUBULAR BOILERS.

Address the M&nufactarers at

652 Mill Sireei, ROCHESTER, K. Y.



March 3, 1888 WESTERN ELECTRICIAN.

il

G.&C."Electric Motor

* """'^^?1
.r*^,

y

1 -2 H. P, Motor for Incandescent Circuit.

Efficient Electric Motors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REGULATION.

Interchangeable Parts. Designed for Popular Commercial Use.

€. & €, ILICTEIC MQTOM CO.,
' 90 South 5th Avenue, New York City.

O F

CJX^ES'VESXj.A.XSriD, OHIO.
MANUFACTURERS OF

—A N D

—

Incandescence

Lighting

Apparatus.

CARBONS FOR ARC LAMPS. Etc., Etc.

Chicago agent.

ALEXANDER KEMPT.
130 Washington St.

Omaha agent,

E. G. TUPPER,
1509 Farnham St

Callender Insulating and Waterproofing Co.,

Trinidad Line Wire.
The attention of Electric Light, Telephone and District Messenger Companies is especially called to our new

-TRINIDAD LINE WIRE.-
The universal condemnation of the so-called Underwriter's Wire, and the demand for somethinj» better, has induced us to offer our new TRINIDAD LINE WIRE as a substitute

for its use, and at a very little higher price. This wire is served with two coatings of our Bitumenized Tape and braided o^er all. A serving of Trinidad Compound is put on between
each tape and braid. The outside finish is neit, clean and strong. It will not liquify or become sticky with heat, nor brittle with cold. 'I'he covering is tough and tenacious, will stand
rough usage and a rubbing contact without abrasion. We claim that our Trinidad Line Wire is the cheapest, well insulated and most serviceable wire offered for all Pole work, especially
for high tension currents. This wire has received the highest indorsements, and is recommended as the best line wire by the Thomson-Houston Company, of Boston.

XJnderground Incandescent Cables.
ILLUMINATING COMPANIES proposing an extension of their Incandescent Plants are invited to correspond with the undersigned before commencing construction. With our

recent improvements and reductions in price the cost of placing large Incandescent Cables underground in a solid and substantial manner is brought within actual business limits.

THE CALLENDER COMPANY have, during the last two j'ears, laid many miles of large Cables underground, all of which are in actual work Almost every inch of the
Underground Incandescent Work, both in this Country and in Europe, has been laid on the Callender plan The difference in cost between an overhead and underground system for

Incandescent work is now no greater than is warranted by the better service insured by an underground system. The Callender Company's Underground Incandescent Cables and System
have been in actual operation for some two years in twelve cities, and are indorsed by ail the parent light companies.

Manufacturers also of insulated wire for Electric Lighting for house purposes, and in all places where good insulation is required. Plans and Detailed Estimates on Application.

THE CALLENDER INSULATING AND WATERPROOFING CO.

HEAD OFFICES : 45 Broadway, Nem York. 101 Leadenhall St., London.

BRANCH OFFICES: 154 La Salle St., Chicago.

Southwestern Electric Supply Co., Kansas City.

FACTORIES: East Newark, N. J. Erith, England.

1k.^Broad Street, Boston. 195 Gravier Street, New Orleans.

Qua! de U/illebroeck, 21, Brussels, Belgium.
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Weather-Proof Line Wire,

FOB ELECTRIC LIGHT PURPOSES.

The Insulation Resistance Is good, and Is not affected by moisture, heat,

cold, acids or alkalies. But little more expense than Underwriters.

lectricsLl Siapply Co
171 RANDOLPH ST., CHICAGO. 17 DEY ST., NEW YORK.

Factories, ANSONIA, CONN. Branch Office, 125 W. 6th St., KANSAS CITY, iWO.

THE ELECTRICAL PROTECTIVE SUPPLY CO.,

Factories: ANSONIA, CONN.
Manufacturers and Importers of and Dealers in

Telegraph, District Telegraph, Telephone, Fire Alarm, Burglar Alarm, General Electrical

Supplies, and Railway and Steamship Supplies.

Sole Agents United States for APPLEGATE'S ELECTRIC FLOOR MATTIN5.

The Chicago Electrical Development Co.,
PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bougrht outright, or inventions handled on royalty. We have superior advantages for piacingr patented articles on the marltet.
Correspondence with inventors solicited.225 IDESuaLmBOn-lM ST., CJDEII0.A.C3-0.

THE ELECTRICAL CONSTRUCTION CO,,
C. A. HARTER, Manager. 171 Randolph Street, CHICAGO.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.
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The Van Depoele Electric Manufacturing Go.
OF CHICAGO, ILL., U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE

Electric Railway
Apparatus,

Electric Arc Light Dynamos and

Lamps,

CONSTANT SPEED STATIONARY

ELECTRIC MOTORS, ETC.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.

Thousands in use. Guaranteed

equal to any in every respect.

Van Depoele Electric Lights

VAN DEPOELE

Qlectric j|ailujays

ARK IN OPERATION AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sorria, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Are in use everywhere and dre

Electric Light Catalogue.

Estimates and Catalog:ues sent on
Application.

daily growing in Popularity. Write for Illustratea

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15, 17, 19 & 21 NORTH CLINTON STREET,

NEW YORK OFFICE: Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL., U.S.A.

^LECTRIC t- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

^mertcan Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie AMIERICJLIT DYKAIi^O HAS KO EQXJiLI..
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits ot

the AMERICAN 'SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

^IIEBIC^M IlECTMC M^M¥FACT¥BMe Co,

18 Cortlandt Street, NEW YORK.
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLEDOBY THE

ffort Wayne Jenney Electric Light (jempanY
FORT WAYNE, INDIANA.

Th,e most oaxefully 'worked out and cosaiplete iilternatlxis System of Electric

Liigh.ting in Existence.

ARMAinSE

Gimiiteeil

Converter

12

16

lower

Iiamps

TO THE

Horse Power

Guaranteed.

SLATTERY ALTERNATING DYNAMO.

port U/ayne lenney Electric Qght Company,
MANUFACTURERS OF

Xlie Slattery IndiAction Systexn,
AND

THE JENNEY AUG DYNAMO AND LAMP.
Main Office and Works, FORT WAYNE, IND.

NEW YORK OFFICE: 242. 244 E. I22d St. New York Electrical Construction Co.

CHICAGO OFFICE, I 15- 1 1 7 LMon roe Street,

W. J. BUCKLEY, Manager.

PHILADELPHIA OFFICE, 26 N. Seventh St.

G. A. WILBUR, Manager.
CITY OF MEXICO OFFICE, MEXICO, F. Adam, Successor.
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Standard Underground Cable Company,
Qeneral Offices, Ho. 708 prHM. AVE., PITTSBUBas. Pa.

'Tiitoob Offices;

Nev Tork, Tslepboiie Bnlldlss, Cortlu&t Street

Q. L. WIU7 Uan&ger.

Chicago, 139 East Mkllsaa Street, F. E. De^en-

bBtdt, Uaaaser.

MANTJFAOTUKKRS OF

The|l|aring||nti-|nduction«|i gunched Gables

For Telegraph, Telephone, Electric Light and Power; Underground, Submarine
and Aeiial

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line Wire, Underwriters', Magnet, Annunciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables.

DAY'S KERITE INSULATION.
The acknowledgred Standard for durable and high

nsulatlon. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

Aerial Use,

Subterranean Use,

Submarine Use

Concealed Wiring in all Locations.

IBDeyStJEW YORK.

Electric Light and Power.

Telegraph and Telephone,

Railway and all other

Branches ol Signaling.

CLARK B. HOTCHKISS, Gen'l Mgr.,

All Sizes

Lead Encased Wires.

AMERICAN

[eather [ink Belt Co.
j"

A NEW, BELT

Especially adapted for use with Dynamos. 1^

Write for particulars and prices to

CHAS.A.SCHIEREN&CO.
47 Ferry street, - NEW YORK.
_ J PHILADELPHIA, 416 Arch Street.
BRANCHES

.j BOSTON, 86 Federal Street.

American Pat. Jo

d/^LLEHDER
INSULATING and

WATERPROOFING COipAMY,
4g Bs'Qiadt'way, ESe'w '?@irk. I54 IiaSalie St., CE&ieaso,

-MAHTJFA0TTJBBE8 OF-

IINSULATED WIRES AND CABLES.
Bitlte Wires for Use Underground, In Plaster,

Damp Places, Etc., Etc.

Trinidad Wiees for Line Work In place of Underwriters.

:H3Xi3BO'J.'JAIC XjIGtHT -WXH-iEZS oJF «-ll sizes ca, )Sf"£SOX.AJLk>X?E-.

NEW YORK SAFETY STEAM POWER CO.,
Builders of Hlgi Grade Self-Cantalned

AitoMtic Cit-flff Engifles,

SPBOIAIiLT ADAPTED FOE ETJKNING

ELECTRIC LIGHTS
And otber duty requiring cloae

regulation of speed.

WeSTEEN OfFICTE and WARKEOOMa:

64 & 66 S. Canal St., Chicago, III.

WIH. A. HAMMETT, IHanager.

ANSONIA BRASS & GOFFER GOMFANY,
Sole Manufacturers of COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

C . . B B . _ ._, A

CUT SHOWING STYLE OF INSULATION.
A.—Copppr Wire. B. B.—Two Braids, saturated with Fire-Proof Insulation

•laturated with a Black, Weather-Proof Compo.sition.
Approved by New York Board of Fire Underwriters, Samples furnished upon application,

trie Copper Wire, baie and covered, .of every description.

WAREROOMS- i '9 and 21 Cliff St., New York. FACTORIES:
I
64 Washington St.. Chicago. Ills.

C.—Braided Cotton,

Pure Elec-

ANSONIA, CONN.

Daniel W.
4PDIS0K H.

Mabmon, Preeldent.
NoBDTKH, Vlce-FreBldettt,

CHABLBB i). JXKKXTt EleOtTlOUUl Bbainard BoRisoN, Secretary.
Auos E. HoLLOW£LL, TreaBorcr.

Jenney Electric Company.
IIHX>IA.]V-A.I»01LiIS, IlNJDIiJLlVA.

Sole Owners of all the Patents and Inventions of Chnrics D Jenney (known as the Jenney System) and Sole Owners ana Manufacturers of Us

Electric |l|otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney Syfitem leads. Simple, durable, economical,
steady, brilliant and penetrating. In these eusentlals It chal-

lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, or for both coNistNED.

The Jenney •Incandescent Dynamos are self-regulating,

ind permit the turning on and off of one or all of the Lamps
at will. I

This Company fflves special attention to f^r-iie^.iln^ .3i-.i.'6,

Sliopa^ Factories., etc.-, witfi Individual i^ani'i,

m- m m piumia miisTiiiTiiit mii desciiiiiib tbe smu..^
OFFIOE AND WOEKSt'

Cor. Kentucky Ave. and Morris St.

INDIANAPOLIS, IND.
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The Thomson-Houston Electric Go.
EASTERN OFFICE: WESTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON. PULLMAN BUILDING, CHICAGO, ILL.

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

SERIES LAMPS

Arc-Circuits.

These Lamps have repeatedly
shown their superiority under
test.

First Medal : Best Arc-Light, LoulBvIUe, 1883,

First Prize : Best System of Arc-Lighting,

ClncInQatl Industrial Exposition, 1883.

Electric Urc-tighting

This Company was given tiie only Gold IVIedal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
' durable. Our Incandescent systems are complete and include every appliance needed by the customer.

SELF GOVERNING ELECTRIC: MOTORS.
of all sizes for the transmission of Power. Plans and estimates for all kinds of Arc

and Incandescent Lighting: and Power Plants.
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EDISON'S NEW LAMP.
Guaranteed Economy I 2 1 6-Candle Power' Lamps per Commercial

Horse Power. Guaranteed average life, 600 hours.

EXTRACTS FROM RECENT LETTERS RELATIVE TO

PLANT IN PEOPLE'S THEATRE, MINNEAPOLIS

" I have i-ead tlie statcmenta of my electricliia and engineei- regarding the electric light plaiit put in

my tlieairc some three months ago by you. and wish to say that I fully endorse all that they liavc said, and
would say more if 1 iliouglit it necessary. » * * Tiie best Indorsement I can give you is to say tliat If

I were to purchase anuther plant, I should certainly select the Edison system. * * «

Yours truly, LAMBEIiT HAYS, Proprietor People's Theatre."

Letterfrom Edward H. Chase, Elecirician, People's Theatre, Feb. 23, 1888.

" * * * In regard to life of the lamps, I can say that in my opinion thpy are lasting far belter than I

was led to exp ct. * * * \ve have 529 sixteen candle power hunps burning altogether in the plant, and
we avej-agc five hours burning each day. We started up on the 31st day of October, and have run every day
since. * * * This makes 120 days of running, and during that time wc have only burned out 70 lam|is,
which 1 consider a wonderful record so far. I would like to state that I was led from the talk of ngents of
other companies to think that the lamps would become black afier bring run a sliort time. Tlila is not the
case. * * * We do not possess a single lamp that is at all black. I have te-ted the electromotive lovcc
on the lamps on the different circuits throughout the plant, and find tliere is not a variation of over half a
volt. * * * It Is certainly the finest etiuipped and working plant In this city, nud one of which you should
certainly feel proud. * * *"

Letterfrom Win. D. Sieoens. Engineer People's Theatre.

"The electric light plant in People's Theatre started Monday, October 31st, and has been running con-
tinually plnce that time. I have yet to tlnd a flaw in its consiruethm. * * v There has been absolutely
no trouble whatever with the dynamos since they were'started; and I wish to be emphatic in what 1 say, as

I have heard that die opposition electric light companies assert that the plant is nut working at all satis-

factorily. I am running two incandescent light dynamos—Edison System—of 2150 lii^hts eapacity each, with
a hinh speed automatic engine of the Ide make. * * « The engine is developing with the entire load of

529 sixteen candle rower lamps, about 45 horse power, which Is doing better than represenred, * * *

The plant is visited by a large number of people, principally Engineer , and they all pronounce it to be one
of the most beautiful I'unnln.' plants ihey ever saw. The working of the dynamos Is simply perfect. There
Is no sparking of the brushes, and th-^ commutators are at present as smooth as glass. * * * This Is not
the first experience I have had In running electric light, and tliinTc I am competent of judging whether the
same Is operating as It sliould. I am safe In saying that there is not a better or more satlsfaci'ory working
plant in ihis section of the country. * * *"

Letterfrom F. C. Hughes, Electncian, Pillsbury Mills, Minneapolis.

" I have, at your reQues-. made an examination of the electric light plant at the People's Theatre, and
found It in good running order. * * » i visited rhe plant several Limes, botli when running and when it

was being wired, and I consider it the best l'gbted,"and lias the most complete regulating devices In the city.

and great credit is due to the parties for the manner in which the plant is constructed."

General Agrents Edison United
Manufacturing Co.,Plants Installed by LEONARD &IZ4RD,

185 DEARBORN STREET, CHICAGO

U. S. LAMP.

Grand Opera House
MINNEAPOLIS.

610 U. S. 16 Candle Lamps, 53 Indicated p"o°w"I^.

348 Edison 16 " " 54

CONSEQUENTLY, THE

Edisoh PtinT urns Rejected hod Put Out,

AND UNITED STATES PUT IN.

U. S. 610 Lamps, 53 H. P., equals 1 IfW per H. P.

Edison 348 Lamps, 54 H. P., equals 6tVt per H. P.

ABOVE FROM ACCUKATE TESTS. NO COMMENTS. FOR PARTICULAES, APPLY TO

THE U. S. ELECTRIC LIGHTING CO,

C. C. WARREN, Manager. 216 LA SALLE ST., CHICAGO.

Central Electric Company,
-4—^- WESTERN AGENTS -o -^

^ t^x slOA//^ COH^^j^^
TRADE MARK.

^
WIRES AND CABLES.

>
UNDERWRITERS' WIRE, iVIAGNET WIRE, INCANDESCENT CORDAGE, INSULATING TAPES,
ANNUNCIATOR WIRE, OFFICE WIRE, CHATTERTON'S COMPOUND, INSULATORS.

Candee Aerial Ziine "^Tire for Electric Ziigh.t and Teleph.oxxe 'D'ses.

Pins and Brackets. Hard and Soft Rubber, Tubes, Sheet and Rod.

Fry's Patent Pliers and Connectors, Stubb's Pliers, Digging Bars, Shovels, Spoons, Wire Reels Fitted

to Barrows or Wagon. Bits, Braces, Draw Knives, etc.

MAGNETO BELLS, IRON BOX BELLS, WOOD BOX BELLS, SKELETON BELLS.

BATTERIES, Law, Microphone, Crowfoot, Smee, Prisnii LeClanche Disque, Bunsen, Grenet.

Bronze Pushes, Wood Pushes, Floor Keys, Annunciators, Burglar Alarms, Watchman's Time Detectors,
Electric Gas Lighting Apparatus, Telegraph Instruments, Keys, Sounders, Learners' Sets,

Box Relays, etc., at Bottom Prices. Orders Filled Promptly.

CLEVELAND ARC AND INCANDESCENT SWITCHES.

CENTRAL ELECTRIC COMPANY,
38—iO Xjj^ ^.A-T-mISJoI S»TIt3E;ET, 0HI0.A.C3-O.
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Cleveland., OKio.
MANUFACTURERS OF

Electric J^tglcit Ca.rl30xis
BATTEB.7 MATERIiiX.

The Standard Carbon Co.,
SUCCESSORS TO THE

BoT-Lltoxi, Cleveland, and Crystal Carbon Compan^ies.
C Ij E3 -XT :H3 Xj u9l KT 13 , OHIO.

THE VULCAN WIRE,
HERETOFORE KSO\VS' AS

TH£ CAMPBELL LIX£ WIRE,

For the Electric Light, Telephone and Telegraph,
MANTIFACTURED AXD SOLD ET

The Campbell Electrical Sulppy Co., 95 Miik st., boston, mass.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armington & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rocking and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, S21 DELAWARE ST., KANSAS CITY.

Sawyer -Man Electric Co.
LICENSEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTniL LIFE BLDg.

32 NASSAU ST.,

NEW YORK

Plans and Eatimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelptiia Office:

No. 308 WALNUT ST

BOSTON OFFICE:

No. 33 FEDERAL gT,

E Btimates Furnlehed for the
Thomson-Houston System

of Arc Lighting.

i

The DYNAMO of this Company Is AUTOMATIC in its regnlatlon, and will maintain a UNIFORM
LIGHT, with ALL or ANY" PORTION of tlie lights In Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN its CANDLE POWER during Its Guaranteed Life.

'^^/'-^^i'/^^^'^^'^/:^^^''^

-CONTAINING-

Compensation Balance 1Hair-spring,
tT^T-HIOH .A.XIX3

Ininflaenced

BY

llagoetism.
PAILLARDS PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAIR SPRING.

Adjusted

TO

Temperature.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Elihu

Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested

them.

These watches are made in all sizes. Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and
cost no more than other makes of same quahty without the Non-Magnetic feature.

They are especially adapted to the uses of

iLiCTmicMife Amm woekims aeouhb BTMAMoe,
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

For Sa.le by a.11 F'irst-class Je-Krelers
I
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DIVIDED POWER
( Costs to Purchase ) versus the

SHAFTINGh-ll^lSuSe Westlnghouse

t Costs to Drive 1 ENGINE.

Independent £ngines convert their whole power
into merchantable product.

Take the Engine to the Work, not the Work to the Engine.

CONTROLLED BY

Westlnghouse, Church, Kerr & Co.
1 7 Cortlandt Street- New York.

97 Fifth Avenue Pittsburgh.
1 56 and 1 58 Lal<e Street Chicago.

Fairbanks & Co.

THE WESTIN&HOUSE MACHINE CO.

Pittsburgh, Pa.

THE AULTWIAN & TAYLOR CO.,
Represented by Roberto Boker & Co., City of Mexico, Jlex.

Stevens, Corwin & Co., II8 CliamberB St., New York CIcy.

With houses Iq Panama, C. A., Lima, Buenoa Ayres, Guayaquil
and Valparaiso, S. A.

302 and 304- Washington Ave St. Louis.
1312 Union Avenue Kansas City
1330 Seventeenth Street Denver, Col.

Utah and Montana Machinery Co.
259 South IVIain Street-- -Salt Lal<e.
East Granite Street-- Butte, Mont.

Parke & Lacy.
21 and 23 Fremont St San Francisco.
33 and 35 N. Front St--Portiand, Or.

The D. A. Tompkins Co.
36 S. College St.. Charlotte, N. C.

46 S. Pryor St Atlanta,
Georgia.

Standard Electrical Works,
MANUFACTURERS OF

HOTEL AND HOUSE

tNNUNCIATORS. Telegraph and Telephone Ipparatus,
BURGLAR

ALARMS.
SOLE MANUFACTURERS OF THE

HESS SYSTEM OF GUEST GALL, F;REALARM ^ ANNUNGIATOR GOMBINEO.

CALL BELLS, "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock: Full Line of Iron, Steel and Hard-Drawn Copper Wire, Delivered at Lowest Prices.

^ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. -« CINCINNATI, OHIO, U. S. A.
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WESTERN ELECTRIC COMPANY

Chicago.

New York.

!

London.

Antwerp.

CHICAGO FACTORY.

Electric Lighting Apparatus
OUR SrSTEM OF ELECTRIC LIGHTING IS COMPLETE IN EVERY DETAIL, AM) IS UNEXCELLED IN THE EFFI-

CIENCY AND WORKMANSHIP OF THE APPARATUS, IN THE BRILLIANCY, STEADINESS AND COLOR OF THE
LIGHT PRODUCED, AND IN AUTOMATIC REGULATION. WE FUMNISH DYSAMOS I O GIVE ANY REQUIRED

CURRENT. THE HIGH GRADE OF WORKMANSHIP AND THE EFFICIENCY OF OUR DYNAMOS

RENDER THEM SPECIALLY ADVANTAGEOUS FOR CHARGING STORAGE BATTERIES, FUR-
NISHING CURRENT FOR ELECTRIC MOTORS, ETC. WE FURNISH ARC LAMPS ADAPTED

TO ANY ARC CURRENT. THE SUPERIOR CONSTRUCTION AND SIMPLICITY OF
OUR LAMP RENDER ITS USE ADVANTAGEOUS WITH ANY SYSTEM.

WE HAVE STILL A LARGE QUANTITY OF

KERITE WIRE,
Size No. 13, B. and S. Gauge, 6-32 inch Insulation, which has been in use, but is practically

as good as new. We will send a sample of this Wire and quote a very low price to anyone
who inquires. The price is so low that it is cheaper to use this wire than new wire of even No. 16

gauge, so this offer is of advantage to anyone who wants Kerite Wire of sizes NOS. 13, 14, 15 and 16.

J. GEO. KAELBER, Selling Agent, 3 & 4 Duff Block, Denver, Colorado.
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Methods of Protecting Ends and Splices
pf Underground Cables.

By W. R. Patterson.

The type of cable that is now in most common
use for underground telephone work, and also to

a great extent for telegraph and electric light

service is one which, in general characteristics,

was tried and found wanting in the earlier days

of telegraphy.

The large numbers of wires necessarily massed
together, the effects of retardation and the sensi-

tiveness of the telephone current to disturbances

from outside causes demanded qualities not so

necessary in the usual type of ocean cable or un-

'«'

4

Fig. I.

derground^telegraph conductors previously used.
These requirements of compactness, low inductive
capacity, isolation from outside electrical disturb-

ances and cheapness, are met in a type of cable
consisting of a group of conducting wires separ-

ated by coverings of fibrous material, usually

with a saturation of insulating material, all en-

closed in a flexible tube of lead, or better, an
alloy offering more resistance to chemical action
than pure lead.

The maintenance of insulation in this type of

cable depends upon the integrity of the metallic

casing. No material known will saturate the

fiber of the core and make it electrically water-

proof. This undoubted disadvantage is much
more than offset by the advantages of low induc-

tive capacity, compactness, durability and cheap-
ness, so that special pains may well be taken to pro-

tect it in its acknowledged weak spots. First of

these are the ends where the core leaves the pipe

and the individual conductors are distributed.

The style of terminal generally used by the

Western Electric company for the outer end of

cables in wet or damp places like pole and house-

top boxes is shown in Fig. i. It is a cast iron

bo.x with a removable face. The joint between
the face and sides is planed true and is further

protected by a thin strip of packing. The face

of the box is held in place by brass screws tapped
into the projection around the outer edge of the

sides. The binding posts are screwed into hard
rubber bushings which are screwed through the

sides or face of the box. The binding posts pro-

ject through the bushing far enough inside the

box to allow the cable conductors to be attached

by a nut and washer.

To attach the terminal to the cable a brass

nipple with a lead sleeve soldered to one end is

screwed into an opening in one end of the box.

This sleeve is large enough to receive the cable

pipe to which the lead end is soldered by a wiped
joint. This terminal can be immersed in water
with no permanent injury to the conductors, the

conduction over the surface of the hard rub-

ber bushing ceasing when it becomes dry.

Another form of terminal generally used on
the office end of cables is shown in Fig. 2. In

this form the sides and face are of hard rubber
through which are screwed the binding posts of

the pattern shown in detail in Fig. 3. This
style of terminal should be filled with a melted
mixture of resin and shellac after the wires have
been connected.

Connection is made with the cable pipe as be-

fore; or as shown in the figure by a stuffing box
through which the cable passes. This form is

made with many modifications of shape and di-

mensions to best fit the place in which it is to be
used.

The other points which need special care are

the joints between different lengths of cable.

This weak spot is common to every kind of cable

or insulated conductor, but in this case is of

special importance, because any defect in joining

the pipes sooner or later involves all the conduc-
tors in trouble. The simplest splice, and best

one where it can be used, is a straight sleeve splice

so simple that it does not require illustration.

It is made with a piece of pipe large enough to

slip easily over the cable pipe and long enough
to allow the conductors to be joined and insula-

ted without making the diameter of the core

greater than that of the sleeve. After the con-

ductors are joined the sleeve is drawn back to

cover them and each end soldered to the cable

pipe by a wiped joint. The best way of joining

the conductors in such a splice is shown in Fig.

4. A braided sleeve of cotton [not shown] is

first drawn back over one of the ends to be joined.

The ends of the wires are stripped and twisted

together at right angles to their length. Then
the twist is bent down parallel arid the cotton

sleeve drawn back to cover the twist.

The principal objection to this form of splice

is that it offers no facilities for testing or looping
out wires. For this and other reasons it often

happens that this form can not be used to' advan-
tage, and to meet the various requirements
special forms of joints have been devised. •

Fig. 5 shows a style of T splice, made of brass

with lead sleeves for soldering to the cable pipes

and the wires brought out through the outlet and
joined. As an insulation for the ends short tubes

of glass or hard rubber are used. A cap or bell

is screwed into the outlet over the ends of the

wires. A number of conductors may be looped
out through the small side outlet if required.

This form is best adapted to joining cables which
are buried permanently in the trench. For cables

drawn into conduits and spliced in manholes it

is not used, because it requires a considerable

Fig. 2.

space in length, and in the manholes it is neces-

sary to bend the first cables around close to

the sides to give room for others. In this case

if the sleeve splice can not be used, what is known
as a Y is substituted. The smaller form of this

is shown in Fig! 6, and requires no explanation,

being used exactly as the T just described. It

occupies more space vertically and less horizon-

tally and is best adapted to manholes with curved

sides.

In the case of a large cable requiring a cap of

over two inches to cover the joint the crowded
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space often prccUicles the use of tongs of suffi-

cient leverage to screw it firmly into place.

Then the form shown in Fig. 7 is used, when the

cap is attached to the outlet of the Y by a flange

joint provided with a packing ring and held by a

number of small bolts or screws This too is

easily accessible and can be opened by anyone

with pliers or a small wrench.

fl

around the outside of the core of conductors

usually making one complete turn in about eight

inches. Whenever moisture penetrates through

a hole in the pipe it penetrates slowly along the

core, yet more rapidly in the direction of its

length than into the body of the core. If the

test wires make a turn in eight inches any hole

in the pipe will be within four inches of all the

Electrical Distribution by Means of Trans-
formers.'

BY J. KENNETT i). M.VCKENZIE.

Part I.

One of the difficulties which arises in all trans-

missions of electrical energy is the conveyance

of a current suitable at one and the same time

for any and every class of receiver. Each re-

FiG. 3.

To prevent meddling in manholes containing

many cables and to put the blame where it be-

longs in case any joint is imperfectly covered, the

locking collar shown in the figure is employed.
Fig. 8 shows the splice with the cap in position

and locked so as to prevent access to the bolts

without unlocking the collar. Another advantage
of the Y is its convenience in splicing in manholes

Fig. 5,

wires so the insulation of these wires soon falls.

Now if the cable contains ten test wires of 100,

200, 300 and up to 1,000 feet, and six of them
show an escape, while the four short ones do not,

it indicates that the defect is between 400 and

500 feet from the end.

These test wires may be made of any lengths,

and always vary by a uniform difference, which

Fig. 6.

ceiver requires, in order to work under proper
conditions, a current suitable to itself, which cur-

rent must have the proper proportions of poten-

tial and quantity. Now, as it is necessary, when
the factor of distance is brought in, to increase

the potential of the current in order to overcome
the resistance due to that distance, it follows that

receivers can not be used which are not capable

' " Fig.'7.

containing water or gas. It can be lifted out of

the manhole and all the work done outside, and
then dropped back, thus reducing the time nec-

essary for the men to work in a dangerous place.

In case the small outlet shown in these joints is

not needed for branch wires it furnishes a conve-

nient place for the ends of the test wires, and
avoids the necessity of opening the large cap and
disturbing the conductors in testing for a ground.

This system of test wires is shown in outline in

Fig. 9. AVhenever a hole is made in the pipe,

water slowly penetrates the core and necessitates

repairs. If the defect can be found when it first

develops there is no necessity for interrupting the

circuits to make the necessary repairs. To assist

in finding the defective spot is the object of this

system of test wires. It consists of a number of

small wires of different known lengths laid spirally

is the length of the shortest wire. They are of

different colors and the color of a wire shows its

relative length ; thus, the white wire is always
the shortest, the red next in length and so on
whatever the absolute length of the white wire
may be.

Fig. 8.

of supporting the particular current necessary to

work them at an increased distance. In the

transmission of the current for glow lamps the

distance is determined by the resistance of the

lamps.

If it were a question what type of glow lamp

Fig. 9.

The Electric Light Illuminating company, of
Topeka, Kan., has placed in the homes and
business houses of that city 5,000 incandescent
lights. The total capacity of the plant is 6,000
lignts.

is best, the reply would mainly be, that one

whose resistance is the greatest— other consid-

erations, of course, such as efficiency,— being

equal. Should it be necessary to convey current

I \j6aAon Eleciri'cai Review^ February 17.
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for lighting purposes over a radius of several

miles the resistance then incurred would no
longer be in proportion to the e. m. f. necessary

to be employed. Likewise, in the transport of

power over a given distance, if each motor cor-

responded to a certain construction, it would be

necessary to modify and vary each one, accord-

ing to its position from the main source. Lastly,

if it were a question of transmitting electric

energy to work at the same time arc lamps, glow

lamps, and motors, the current suitable for one

type of receiver would not be adapted for the

others; in other words, according to the mture
of the receiver employed, so must be also tl.at

of the current.

It was to overcome these most serious of diffi-

eulties which stood in the way of the practical

developmant of practical lighting and transmis-

sion of power, that Messrs. Gaulard and Gibbs
grasped the idea of interposing at the receiving

point between the supply wire and the receiver,

a supplementary apparatus or generator, as a

transformer of energy, which would deliver to

the receiver with which it was connected a cur-

rent proper to such receiver. The secondary

generators thus in a manner prepare and modify

the current transmitted from the source, and

give it the necessary proportions of potential and

quantity which the particular receivers supplied

by them require, in order to work at the highest

point of efficiency.

This idea in itself was not new when M.
Gaulard commenced his experiments,Jablochkoff,

Fuller, Sawyer-Man, Sir Charles Bright, and

many others having previously striven to bring

the matter to a practical issue; but success did

not crown their efforts, for the simple reason that

the basis of all their experiments was the Ruhm-
korff coil more or less modified; and it was only

when M. Gaulard came to the conclusion that

induction apparatus constructed upon the theory

founded by Faraday, and exemplified by Ruhm-

TO GENERATOR

Fig. I -Ruhmkorff Type.

korff, was unsuited for the purpose, that a step

was made in the right direction.

The principles underlying transformers may be
clearly seen by reference to Figs, i, 2, 5 and 0,

where what may be called the Ruhmkorff and
Faraday type are shown, and the Gaulard type

in Figs. 3 and 4.

In the figures illustrating this paper, primary

or inducing current wires are shown in black, and
secondary or induced current wires by dotted

lines.

In the Ruhmkorff type the secondary is either

superimposed upon the primary, as in Fig. i, or

is wound upon a core distinctly separate from,

though contiguous to, the primary, and is alone

acted upon by the magnetic changes set up in

the core, as in the Figs. 2, 5 and 6. It is for the

present purposes immaterial whether the core is

polar or non-polar. In the Gaulard type the

secondary is placed in an identical position in

regard to the iron core with the primary, and is

thus acted upon both by the core and the pri-

mary or inducing circuit, as in Figs. 3 and 4.

This is one of the two principal features, wherein
the Gaulard-Gibbs transformer differs from all

previous ones, the other principal feature being
that the metallic mass of the two circuits is

equal; and in these two details of construction

lies the secret of the success obtained by these

gentlemen.

Other improvements in the construction of

these instruments— such as making them non-

polar, increasing the mass of iron to prevent loss

through saturation, and other details— came
afterwards, though, from the numberof ingenious

minds directed towards the development of the

system thus practically started, such results were
only to be looked for; but the following summary
of what are now known as essential features in

transformer construction may undoubtedly be
ascribed to M. Gaulard :

1. The reduction to a minimum resistance of

the primary and S'condary circuits.

2. The obtaining of a maximum coefficient

of induction in the two circuits with a minimum
in the dimensions and weight of the apparatus.

3. The placing of the primary and secondary
circuits in identical positions in respect to the

core or magnetic field.

4. The proportioning of the two circuits,

primary and secondary, so that their metallic

mass should be equal.

Fin. :

—

Faraday Non-Polar Type.

Given these essential features, necessary for

the construction of an efficient instrument of

electrical conversion, it is easy to see that the

mere details of construction may be varied al-

most ad i/ifiiiiliim: and such it appears, is now the

case.

In the earlier type of secondary generator, such
as was employed in the lighting of several

stations on the Metropolitan Railway during the

early part of 1884, the transformers were made
of a wire cable (Fig. 7) composed of a central

core of No. 8 B W. G. copper wire, insulated,

and surrounded by six cables laid thereon, each
containing 12 insulated strands of No. 24 B. W.
G. This central No. 8 wire constituted the

primary circuit, the 72 No. 24 wires forming the

secondary circuit. The cable thus formed was
wound round a soft iron wire core, suitable ter-

minals being provided forconnecting the primary
to line and the secondary to the lamp circuits.

As may perhaps be remembered, five stations

were lighted, viz., Notting Hill Gate, Edgware
road, Gower Street, King's Cross, and Aldgate,

the generating plant being placed at Edgware
road station. The primary conducting wire was
about fifteen miles long, and was formed of seven

strands of No. 16, the current in the primary line

being about 11. 3 amperes.
These generators were fitted with brass shields

to the cores, by the lowering or raising of which
more or less of the cable was exposed to the in-

fluence of the cores, and thus enabled lamps of

various potentials to be employed from one ap-

paratus. It was principally the desire to show
how the potential of each column could be varied

which induced M. Gaulard to make his trans-

formers of a polar form, it being afterwards de-

cided to make them non-polar only when the ex-

^-Pi Tf^
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Fig. 3

—

Gaulard Polar Type.

igencies of actual and permanent employment of

the system on a practical basis required such a

change. The advantages accruing from this form
were of course apparent from the first, and the

matter was the subject of much discussion be-

tween M. Gaulard and myself at that time.

As is well known to electricians, the value of a

current induced in a secondary circuit by one
flowing in a primary, depends principally upon
the four following conditions of the primary:

1. The strength of the primary current.

2. The rapidity of the interruptions or alterna-

tions of the primary current.

3. The number of spirals which compose the

circuit traversed by the primary current.

4. The number of spirals which compose the

secondary circuit.

'Ihe influence of the iron core upon the sec-

ondary current is for the present neglected.

In the first condition given, the second-
ary current increases as the square of the am-
pere value of the primary; and in the second it

increases directly with the number of alternations

or interruptions of the primary.

Conditions 3 and 4 affect the potential of the

secondary circuit. It would hence appear ad-
vantageous to employ a large ampere primary
current with a fewer number of alternations, since

ui the first case the generation of an induced
current would be proportional to the square of

the indixiig current, and in the second case only
directly proportional; but bearing in mind the

formula Wr=C ' R, C should not be greater than
is consistent with practical efficiency. On the

other hand, should the factor, C be kept low, an
increase of secondary energy would have to be
obtained by increasing the number of alternations,

and this might bring about loss through heating

in the iron core round which the two circuits are

formed in the secondary generator, and there-

fore it is necessary to establish a relative propor-
tion between each of these factors.

The multiple cable form of transformer first

used by Gaulard was discarded for one in which
disks of copper of the form shown in Fig. 8 were
employed in some cases for both primary and
secondary circuits, and many of these are still in

use. The great advantage that resulted from
this form of conductor was that each turn of

either circuit was directly upon the insulated

core, and that no superimposed layers involving

loss through mutual induction between the spirals

were necessary.

This question of mutual induction in superim-

FiG. 4

—

Gaulard No.n-Polar Type.

posed layers of wire, one with another, is of im-
portance, and it is easy to see that, since each
wire through which an alternating current is

flowing serves as a medium for inducing a cur-

rent of an opposite direction in the one next to

it, which consequently acts against it and against

the third or succeeding one, and so on, through-

out the series, a loss is bound to result.

'J'ransformers, like other electrical in.struments,

can be connected in several ways, but the only

two that need claim notice are the series and
parallel methods of connection. So much has

been said and written upon this subject of late,

and such peculiar statements made, that I

deemed it advisable here to make a few remarks.

When Messrs. Gaulard and Gibbs first exhibited

their system at the Westminster Aquarium, in the

beginning of 1S83, only one transformer was
there shown at work, and this one was conse-

quently either in parallel or series with the

dynamo. The advantages which would have re-

sulted, were series system of connection possi-

ble, being so apparent, M. Gaulard inclined

more to this method of working, and used his

best endeavors towards arriving at a successful

result. He knew the impossibility of directly

maintaining a constant potential in a secondary

circuit whose resistance was being varied while

the current in the primary was kept constant (an

essential feature in series working), and therefore

strove so to construct his apparatus that the ac-

tion of the core upon the two conductors should

vary with the alternations of resistance in the

secondary. This he did by altering the position

or exposing more or less of the core, and some
attempts were made to effect this automatically.
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As has been before said, tlic vahic of the second-

ary circuit varies directly with tlie square of the

current in the primary, and directly with the

number of turns ; other considerations, such

as the magnetic influence of the core and the

number of current alternations, being constant.

The e. m. f. of a secondary circuit, however, is

dependent upon another important factor,

namely, the resistance to which it is opposed
;

and the following table of experiments made by

M. Uzel, and published by Prof, (jalileo

Ferraris in his report to the jurors of the Turin

International E.xhibition, 1S85, shows the increase

c.f secondary e. m. f. with increase of resistance.

It will be observed that the current in the sec-

ondary falls at the same time :

* rrimary. Second.iry.

.\. V. A': v. R.

12.13 234 12.02 15.0 1.24
"

31-4 12.0 24.0 2.0
"

53.0 11.83 45.0 3.8 .

"
70.0 11.73 65 5 5

"
93.0 H.5S S7.0 7.53

107.0 II.

3

102.0 9.0
" 126.0 II. 13 llg.o 10.6

145.0 10.95 138 12.6

* A = amperes in primary, V = potential at

poles of generator primary. A' = amperes in sec-

ondary, V = potential at poles of secondary,

R = resistance in ohms of the outer part of the

secondary circuit.

It will thus be seen that the resistance in the

secondary forms an all-important factor when
designing apparatus for producing a required re-

sult; and a long series of expermients has estab-

lished a certain ratio to be observed in order to

obtain the effect sought for.

Experimentally it was found that with a cer-

tain current in the primary circuit of a given

number of spirals or turns a certain electromotive

force was obtained in the secondary with a

given resistance, and upon these data the con-

struction and design of apparatus employed as

series transformers were based.

The work done by the primary current when
traversing a number of generators is proportional

to the resistance offered by these generators, or,

in other words, by the counter e. m. f. opposed
to the primary current by the secondaries.

This necessarily is proportional to the number in

use, and also proportional to the individual re-

sistance of each secondary.

It can therefore be seen that the total energy
of the primary current varies directly with the

amount of work done by the secondary circuits

of the generators, thus enabling complete econ-
omy in working to be obtained.

The economy resulting from this system of

working in series would be substantial were it

also possible to ensure constancy of potential at

the same time between the poles of the secondary
with a varying resistance in that circuit. The
difficulty is, that the e. m. f. increases in the

same ratio as with the resistance; and this, con-
sequently, points to the fact that transformers,

when connected in series, must supply lamps
also in series, or, in other words, the external

secondary circuit must diminish in resistance as

the lamps are turned out, instead of increasing,

as is the case when the lamps are in parallel.

More than two years ago I made some experi-

ments upon this subject with Mr. Bernstein, the
results being perfectly satisfactory so far as regu-

to generato.^

Fig. 5

—

Flllar Poler Type.

lation went. Another way out of the difficulty, if

series transformers and lamps in parallel are

to be used, is by the employment of subsidiary re-

sistances, or " choking coils," as they are called,

which take the place of the lamps when turned
off. Fig. 9 shows this in a theoretical diagram.
With series transformers and series lamps, all

danger from fire risk is reduced to a minimum.
No main fusible cut-out at the transformer sec-

ondary poles need be used, for, as has been
before said, if a short circuit occurs, the poten-
tial immediately drops, so that the flow of cur-

rent is consequently that due to the resistance of

the secondary helix, including the short circuit.

I have frequently run series transformers on
short circuit, and no heating has resulted, the po-

tential at the terminals being imperce])tible on a

voltmeter, whilst the current indicated by an

ammeter in the short-circuit was solely that due
to the resistance of the ammeter and the sec-

ondary circuit of the transformer itself.

Another difficulty that lies in the way of work-
ing transformers in series is that experienced in

maintaining a constant current on the line ; and,

although many attempts have been made to do
this automatically while employing alternating

current machines, no great success has as yet been
attained.

Having briefly reviewed the system of working
transformers in series, and shown the objections

inherent to that method, I will now refer to the

parallel system— upon which all present instal-

lations are based— treating the subject in as

practicable a manner as possible.

At the outset one important feature, insepara-

ble from all parallel systems of transmissions of

energy, may be mentioned, especially since it

shows how, by the use of transformers, difficul-

ties may easily be surmounted.
This is that the fall of a potential along a line

varies in proportion as the current is increased

when changes are made in the load. The differ-

ence of potential between the source of supply
and the extremity of the line is small when the cur-

rent is small, but very considerable when a heavy

^TMliir
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Fig. 6—Fuller Non-Polar Type.

current is used : and, consequently, if the lamps
near to the source be kept at a constant pressure,
those far off w.ll vary according to the intermed-
iate load. In direct working this objection can
only be met by employing a conductor of such
size as will render the resistance of that con-
ductor of no account, but then all considerations
of economy will have to be abandoned.

This difficulty has been experienced in all

large direct supply works, since the fall of po-
tential depends upon the ratio that the amount
of loss on the line itself bears to the maximum
amount of work carried by the line, this in many
cases being quite 20 per cent. By employing a
high potential, however, the current to represent
a given amount of energy may be so reduced
that this ratio may be made as low as i per
cent, per mile

;
and consequently transformers

in parallel are capable of maintaining practically
the same potential in their secondary circuits,

irrespective of their position upon the line, or of
the variation of the load at intermediate points.
The following figures may make this matter
clear :

Suppose a dynamo giving an output of 150,-
000 watts, equal to, say 1,500 amperes and 100
volts. If the conductor be proportioned so that
one square inch of sectional area be used for
every 1,000 amperes, the size of the conductor ne-
cessary will be 1.5 square inches. This conductor
having a resistance of about .028 ohms per mile
(neglecting heat resistance), the loss per mile on
the line will be 1500' x -028, or 63,000 watts —
equal to about 42 per cent, of the total output of
the dynamo per mile.

By the use of transformers, however, the same
energy could be transmitted over the same
distance with a very different percentage of loss.
The output being 150,000 watts, may be repre-
sented by a current of 50 amperes and 3,000
volts. The resistance of a cable required to
carry this current, calculated on the same basis,
would be about .864 ohms per mile, and the loss,
therefore, would be 50' X .864, or 2,150 watts— equal to about 1.4 per cent, of the total load
per mile.

{To be continued.)

The Elements of Electric Lighting.

Bv Philip A'i kinson, Pii. D.

Number xxxii.

Thf, Bernstein Carbons.—These are made
from silk ribbon of the finest texture, woven
into a hollow cylinder of the required size, from
which sections of the proper length are cut,

which are immersed in a thick syrup of cane
sugar till saturated, and subsequently in melted
paraffine ; they are then bent on shapes into the

horse-shoe form, placed in graphite molds of the

same shape and imbedded in graphite powder.

Fig. 8. Fig. 7.

and baked for 24 hours. The sub.sequent flash-

ing process is the same as that for the Lane-Fox
carbons.

These are the only carbons made from an ani-

mal substance, and with a hollow structure ; and
the advantage claimed for this structure is

increase of surface and consequently of radiat-

ing capacity with a given degree of resistance.

More or less of the details of the various pro-

cesses of manufacture are trade secrets, as in

the case of arc light carbons, and in some in-

stances the whole process is kept secret, as in the

manufacture of the Siemens-Halske and also of

the Woodhouse-Rawson carbons.

As the length and diameter of the filament

determines to a great extent its electric resistance

and illuminating power, it varies according to

the e. m. f., current, and kind of carbon em-
ployed, so that exact figures can not be given.

The Swan filament, as we have seen, is about 5
inches long and .005 of an inch in diameter, and
may be taken as representing approximately the

average dimensions required for the ordinary 16

candle power lamp.

The shape of the filament varies, the horse-

shoe form being the most common ; the Swan
filament, as already mentioned, is a flat spiral,

and the same form is adopted for the Brush,

while the Maxim resembles a capital M with the

angles rounded off. The Sawyer-Man filament

resembles a figure 8. Fig. 70 shows an Edison
lamp and Fig. 71 a Westonb oth with horse-

shoe filaments, and Fig. 72 a Weston with corru-

gated filament.

The cross-section of the filament is also a

point of considerable importance, determining
not only its strength in resisting jars, concus-

sion, and high temperature, but also its illumi-

nating power. As the rectangular form gives

greater surface than the circular with the same
cross-section, the illumination with a given

length is greater, but this can be compensated
in the circular form by increasing the length

;

this increases the resistance and consequently
the e. m. f. without increase of current. Hence
the same illumination can be obtained from the

round filament as from the rectangular with

greater economy of current. The hollow circu-

lar filament, like the Bernstein, gives the maxi-

Fig. 9

—

Shakp & Kent Choking Coils.

mum of surface with the minimum of substance

in cross-section, and hence, as we have seen, the

maximum of illumination with the minimum of

resistance, and also the maximum of strength

in proportion to substance and resistance.

Hence, if reduction of resistance in proportion

to strength and illumination is desirable, either

the rectangular or the hollow circular form is

preferable, but if increased resistance in propor-
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tion to strength and illumhiation is desired the

solid circular form with increased length is pre-

ferable.

The filament is in all cases made largest at the

points of attachment, either in the form given

previous to carbonizing, or by the subsequent
deposition of carbon on the extremities or their

insertion into small perforated carbon cylinders.

This is necessary for the purpose of better at-

tachment to the platinum wires, but more
especially to reduce the resistance and hence the

strain on the filament at the points where the

current enters and leaves, and to increase the

strength where liability to fracture is greatest.

The attachment of the filament to the platinum
wires is accomplished by different methods; that

of the Edison, by copper plating, has been al-

ready mentioned. The Lane-Fox filaments are

cemented into short carbon cylinders, to which
also the platinum wires are similarly attached,

with a cement made of India ink and plumbago.
The attachment of the Cruto filaments is effected

by their insertion into tubes formed on the ends
of the platinum wires, and the subsequent
deposition of carbon b)' the electric process on
these junctions. The Weston filament terminates
in carbon cylinders, nickel plated, each about y\
of an inch in length and y'j- of an inch in diame-
ter, around which are wound in spirals the

flattened extremities of the platinum wires. This
method is also used, with the Bernstein filaments,

and is attributed to W. Siemens.

The average durability of filaments is esti-

mated at from 800 to. 1,000 hours or from three
to four months, with an average use of from
eight to nine hours a day. While there is no ac-

tual consumption such as occurs with arc light

carbons, there is a certain amount of wastage
caused by the incandescence, infinitesimal parti-

cles of carbon being given off, probably in the

form of vapor, and being attracted to the glass

in consequence of the difference of potential be-
tween it and the filament, adhere to the sides of

the globes, producing a certain degree of black-
ening.

It has been observed by Edison that with the

constant current this wastage is greater in one-
half of the filament than in the other. This may
be accounted for by comparing the positive and
negative halves of the filament to the positive

and negative carbons of an arc light pair, and
since the consumption of the positive carbon by
its electric conversion into vapor is far in excess
of that of the negative, the same process, which
we may reasonably assume occurs in the filament
on a very limited scale and proceeds from the
same cause, will account for this unequal wast-
age. It is also well known that the durability of

the filament is in proportion to the perfection of

the vacuum, the residual air producing slight

oxidation during incandescence, which, as in the
arc light, would be greatest on the positive side.

But besides the reduction from wastage, the

intense molecular action during incandescence,
the alternate heating and cooling, and probably
also a certain species of electrolysis, which has
been observed in solids as in liquids, reduce the

structural tenacity and are the chief causes which
eventually result in the rupture of the filament.

This is further shown by the fact that the dura-
bility of the filament depends largely on the
amount of current employed. Increased current
produces increased light but shortens the dura-
bility, and it becomes an important economic

Fig. 70.

problem to determine just what amount of cur-

rent to employ with filaments of a given size and
resistance, especially as the rupture of the fila-

ment practically terminates, the life of the lamp,

since filaments cannot, like arc light carbons, be
replaced with new ones in the same lamp, on ac-

count of the hermetical sealing and exhaustion

of the globe. Taking four of the leading incan-

descent systems as fairly representing the best

practical experience in this method of electric

lighting, we find that the results of numerous
careful tests show, for the 16 candle power lamp,

an average e. m. f. of 91.91 volts and a current

of .71 of an ampere; which gives 4.07 watts per

candle power as the rate of working found to be
the most efficient and economical. It is found
also by a similar series of tests that the flashed

filaments are the most durable and give, on an

average, a third more light than those not so

treated.

Construction of the Incandescent
Lamp.—As the main features of the incandes-

cent lamps are very similar, we may take the latest

Weston 16 candle lamp, Figs. 71 and 72, as a

fair sample of their construction. The glass

globe or bulb is about 3^2 inches long by 2%
inches in diameter. The filament, of the horse

shoe form, is attached to the platium wires, as

already described, and these pass through two

Fig. 73.

little tubes, as shown in Fig. 73, at the inner

closed end of a hollow glass stopper fitted to

the neck of the bulb, the glass being fused round

them. The neck is wide enough to admit the

filament into the bulb without compression, and

after its introduction the glass is fused around

the stopper. A short glass tube projects from

the broad end of the bulb, through which the

air is exhausted from the interior, after which it

is fused, thus sealing the globe hermetically.

The outer end of the tubular stopper is fitted

with a wooden insulating plug, which has a cen-
tral projection about 3 a of an inch long and i^

of an inch in diameter, through which a copoer
wire, connected with one of the platinum wires,

passes, and is attached to a brass screw at its

outer extremity, while a copper wire from the

other platinum wire connects with a metal washer
attached to the broad part of the plug, so that

the wires are insulated from each other. A brass

collar, connected to the neck outside, fits into a
brass tube about 2 inches long and i inch in

diameter, connected to the bracket or chandelier.

In this tube are two metal springs, one of which
terminates in a washer, which slips over the
projection of the insulating plug, and makes
contact with the metal washer on the broad part,

while the other makes contact with the screw at

the extremity of the projection. These springs

are insulated from each other and connected
with the electric circuit, so that the current from
one must pass through the filament to reach the

other. The circuit is opened and closed by
a hinged metal contact piece, operated by an
insulating handle, the closing being effected by
the pressure of this piece against a pair of

springs so connected with the springs already

mentioned as to complete the circuit, and the

opening by a reverse turn of the handle, which
breaks the contact, so that the lamp is lighted or

Fig. 72.

extinguished by a quarter turn of the insulating

handle, like a gas jet. A lozenge shaped piece

of metal attached to the handle, as shown, presses

down the hinged contact piece to close the cir-

cuit, and holds it in position, and a spiral spring

lifts it when released and opens the circuit, the

whole apparatus being inclosed in the brass tube

mentioned above.

The lamp bulb is held in connection with this

tube and inclosed apparatus by little projections

on the brass collar attached to its neck, which

slip into a groove in the lower end of the tube,

so that when a filament breaks ir is but the work
of a moment to remove the defective bulb and

replace it by a new one, the only loss being the

bulb and filament, the other apparatus remaining

permanent, and the connections with the new
bulb taking place by contact without further

manipulation as soon as it is placed in position.

Rebates on Pencil-Signed Certificates.

W. H. Harding, secretary of the National Elec-

tric Light association which was recently in con-

vention at Pittsburgh, writes that if the members
whose certificates were signed in pencil will for-

ward them to him at 1 1 South street, Baltimore,

Md., he will correct the error and secure for

them the rebate they are entitled to.

The Peruvian government has invited electri-

cal companies to submit propositions for the in-

troduction of telephones into that country.
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It is reported that Mr. Edison has recently

ordered an Edmondson calculating machine for

his new laboratory at Orange, New Jersey. This

machine is said to perform addition, subtraction,

multiplication and division, dealing with numbers
of almost unlimited amount. -

Sir Douglas Galton, in a recent lecture in Lon-
don, suggested that by the use of kites and
balloons the electrical condition of the air which

lie assumed accounted for the [ogs in tiie metro-

polis might be disturbed and rains might be in-

duced. If such means could be employed to

dispel, even in a measure, a single London fog, its

financial importance could hardly be overrated

as during the reign of the yellow fog, business is

almost suspended.

add to the general confusion. 'I'he use of en-

gines of this kind would in many cities be re-

stricted to the business sections, but even if con-

fined to a limited district the employment of the

engines of this kind would doubtless prove profit-

able. 'I'he electric light wires are being extended

daily and the district in which the electric fire en-

gine can be operated is widened. In many cities

where the pressure of water is depended upon to

throw a stream upon the fire it is frequently

found that a delay of several minutes elapses be-

fore the force is found adequate. If the fire ser-

vice in such places was supplemented by two or

three small engines of this kind, which may always

be depended upon, serious conflagrations so often

caused by delay of water pressure could be pre-

vented. There is another similar use for which

the electric motor is proposed. It is asserted

that the most complete protection for manufac-

tories could be afforded by the employment of

pumps and electric motors..

At the United States government observatory

on Pike's Peak, Colorado, a series of experiments

was inaugurated on the 29th ult. with the instru-

ment variously known as the heliograph, helio-

stat, or heliotrave, by which messages are tele-

graphed by intermittent flashes of sunlight.

The instrument consists of two parts, each
mounted on a 'separate tripod. The first is a

mirror 6x4 inches, with a hole in the center, so

hung as to turn easily in any direction, a sight

on an extension arm enabling the operator, look-

ing through the hole, to direct the reflected ray

to any point required. The same instrument has
also another mirror for use when the sun is at

the operator's back.

On the second tripod is mounted a small shut-

ter opened by pressure on a button and closed

by a spring, by means of which the light is alter-

nately admitted to the mirror or shut off, thus
producing the flashes, which by their different

length indicate the letters acording to the Morse
alphabet.

The line had to be abandoned during the win-
ter as it was found impracticable to keep it open,
but experiments are now made daily at stated
hours. To the ordinary observer it resembles
an unusually brilliant star or a small electric light,

and a skilled eye can read the message without
a telescope. For short distances it is said to be
superior to the electric telegraph.

The application of the electric motor to the
fire engine is an invention of great importance.
The advantages of the electric fire engine are
obvious. It is much lighter than the bulky
steam engine; the boiler is disposed of and con-
sequently it can be hurried to the scene of the
fire more rapidly. When it reaches the spot it is

instantly ready for work. It is merely necessary
to connect the wires of the motor into the electric

circuit. There is no waiting for steam; no wait-
ing for the coal tender. Compared with the
steam engine it is almost noiseless so it does not

The attempt of M. Freycinet to substitute

for the metre a new unit, is ill advised and not

likely to meet with favor among scientists, as it

would disturb the c. g. s., system just as it has

become fairly established. This system was

adopted unanimously by the Paris Electrical Con-

gress in 1881, and is now accepted and in com-

mon use by electricians and scientists throughout

the civilized world; furnishing a common basis

of measurement,- promptly comprehended, and

equally familiar to people of all nations. The
unit of length or of weight established by custom

for commercial purposes may vary, but the cen-

timeter and the gramme remain constant in

Japan or America, in England, France or Ger-

many.
The substitute for the metre, proposed by M.

Freycinet, is the distance through which a body,

in the latitude of Paris, falls in one second in

vacuo, while the metre represents T5--[r-oV"!rij¥
of ^

quadrant of the earth in the meridian of Paris.

'The object in either case is to secure an invaria-

ble standard by which measurements can always

be corrected, and concerning which there can be

no misunderstanding; and as the established

standard is just as invariable as the proposed one,

the advantages of a change are not apparent,

unless they are to be found in the greater length

of the proposed unit, which would make the

fractional divisions of hundreths and thousandths

larger and more convenient, and also give the

unit of length a definite relation to the unit of

time, so that one could be derived from or cor-

rected by the other. But the advantages thus

gained are of doubtful utility as compared with

the disadvantage of disturbing a well established

system. When certain conceptions of space,

weight and time become fixed and habitual, and
the literature of nations adapted to them, they

are as difficult to change as the language of

which they form a part, and such change should

not be attempted except for good and sufficient

reasons, even if the change should be an improve-
ment.

It is a trite remark that " electricity is still in

its infancy." This was true some years ago, but

we would suggest that since tlie little fellow may
fairly date his birth a hundred years back, and
has grown with amazing rapidity during the last

quarter century, he may now be fairly entitled to

be dignified as a youth rather than an infant.

Fifty years ago.hewas confined to the electric

nursery known as the laboratory, and fed with a
spoon on scientific milk by the scientific nurses
known as professors. About 1840, much to the

astonishment of his nurses and every one else,

he ran away and went to Washington, making
the trip from Baltimore on a wire road of his own
invention, and carrying a message to the presi-

dent. This escapade demonstrated his ability as

a messenger -boy, and he was immediately in-

stalled in that capacity, and his wire roads, on
which he alone could travel, were extended in

every direction. In 1S58 his nurses, Morse and
Field, thought him capable of a sea voyage, and
sent him across the Atlantic with a message from
the president to Queen Victoria; he made the
trip and delivered the message successfully, but
the over-exertion, the sea air, and, especially, an
injudicious bath in the salt water, proved too
much for him, and he didn't attempt another

such voyage for three or four years, confining

his marine work to short voyages, in which he

gained the experience necessary for an Atlantic

messenger boy, in which position he was eventu-

ally duly installed, and fulfilled its duties with

his accustomed ability.

His guardians had long contemplated edu-

cating him as a machinist, and after a few years

training he became so proficient, that, in 1867,

he astonished the world with his wonderful dy-

namo, with which he produced artificial sunlight

which drove gas completely into the shade. His

next greatest invention was the electric motor,

which he harnessed with the dynamo in such a

manner that the former should furnish the power

while the latter did the work. And now we find

him driving the machinery of great factories,

drawing railroad cars, and becoming the rival of

old steam himself, who sits by the fire quietly,

smoking his pipe, and with infinite self-compla-

cency saying, " Go it, young fellow
;
you think

yourself very smart, Mr. Electricity, but if it

wasn't for me you couldn't do all these fine

things."
.

But our young chap has also an jesthetic and

gentler side to his nature ; and in his spare

moments he invented the telephone, through

which he whispers sof» nonsense into the ears of

young ladies and talks business to their papas

and big brothers. He is also the inventor of

the electrotype and photo-engraving processes,

which have made such a wonderful improvement

in the products of the printer's art.

And still, from sheer habit, we call this strap-

ping young fellow an infant, and forget that he

has°attained the bloom and vigor of young man-

hood.

The board of managers of the Chicago Elec-

tric club, recently arranged for a general dis-

cussion of the relative merits of the alternating

and continuous currents for central station light-

ing, and secured the promise of some of the

leading electricians of the west to enter the list.

The programme as arranged included the ap-

pended names

;

H. Ward Leonard, of the Edison company, on -

the continuous current.

M. M. M. Slattery, of the Fort Wayne Jenney

Electric Light company, on the alternating cur-

rent.

E. P. Warner, of the Western Electric company,

on the continuous current.

F. B. Badt, of the United States Electric

Lighting company, on the alternating current.

The foregoing, as might be inferred, is an in-

complete programme ; it is confidently expected

that others will be found to add their arguments

in favor of one side or the other.

Mr. Leonard hiaugurated the discussion at the

meeting of the club last Monday evening, as will

be seen by reference to the paper which appears

in this issue together with a full report of the

subsequent discussion.

The next paper will be read by M. M. M.

Slattery at the next meeting of the club, Monday

evening, March 19th, the formal title being,

" Recent developments in and advantages of the

alternating system of distribution over the con-

tinuous current system."

The announcement to club members that Mr.

Leonard would read a paper, brought forth a

large attendance, and Mr. Leonard was paid an

indirect compliment, but nevertheless one of high

degree, in being greeted by the largest assem-

blage of members that has gathered at any stated

literary meeting of the club since its origin, and

further in both the reading of the paper and^ the

discussion, succeeded in holding the undivided

attention of those present until an hour far pro-

longed after the usual time for adjournment. In

fact, the preliminary business meeting was prac-

tically done away with, as it consisted of but lit-

tle more than the reading of the minutes of the

preceding meeting.

It must be conceded, after a perusal of Mr.

Leonard's paper, that it is an able presentation of

the continuous current side of the discussion, and

that in the main, he is fair toward the alternating

current.

The papers on this subject will prove interest-

ing, valuable and timely, and we predict for them

a most careful study by those who can not find it

possible to be present at the meetings at which

they are presented.
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The Comparative Value of the Contin-
uous and the Alternating Current
Systems for the Commerc al Distri-
bution of Electricity. '

By H. Ward Leonard.

There exists to-day a great deal of tincertainty

in the minds of many persons interested in the

distribntion of electric energy as to the compar-
ative value of the continuous current three-wire

system and the alternating current converter sys-

tem ; and as the published statements relative to

these two systems have apparently greatly exag-

gerated certain advantages and disadvantages of

the one system and the other, I will endeavor to

institute what I consider as fair a comparison as

possible between the two systems, using the best

data at my command, and giving due weight to

the several factors necessary in a general system

for the distribution of electric energy on a com-
mercial scale.

In considering the comparative value of these

two systems, let us compare them with each

other upon the following points, which I consider

the vital ones in a general supply system of

electric energy :

First. First cost.

Secondly. Economy, efficiency and deprecia-

tion.

Thirdly. Reliability.

Fourthly. Variety and value of the possible

sources of revenue.

Fifthly. Safety to life.

Sixthly. Effects upon existing property.

Fi7-st, cost and economy.— This is a feature

which is subject to variations which are not sim-

ilar in the two systems, and it may be well to

give some general explanations of the cause. In

a three-wire system the principal items of cost

are the generators, main conductors and inside

wiring. In the alternating system the main
items of cost are generators, primary circuit, con-

verters and secondary circuit.

The cost of the generators is as far as I am
able to judge by inspection and comparison of

prices, about the same. At any rate, any pos-

sible difference in this respect must necessarily

be but slight in its influence on the total cost of

which it becomes a very small factor. We there-

fore come to a comparison between the cost of

the feeders, mains and inside wiring of the

three-wire, and the cost of the mains, converters

and inside wiring of the alternating system.

The cost of the conductors transmitting 'a

given amount of energy at given loss for a given

distance varies, generally speaking, inversely as

the square of the initial electromotive force

employed. For instance, if the e. m. f. of one
system be 1,000 volts, and that of another be no
volts, the cost of conductors for the latter under
similar conditions would be to the cost of the

former as 1,000,000 (1,000-): 12,100 (no-);
i. e., as 82 : i.

In the three-wire system double the e. m. f. of

the lamps is used, and the practical effect is the

same as if the lamps were operated in series as

far as the two outside conductors are concerned.

In order to secure complete independence of

each individual lamp, a third wire, called the

neutral wire is run. This wire has a potential

midway between those of the two outside wires,

and in practice only carries the amount of cur-

rent represented by the difference between the

number of lamps burning on the two sides of the

system.

Since the three-wire system has practically two
lamps in series, and since the resistance of the

two lamps in series is four times that of two
lamps in multiple arc, it follows that, with the

same number of lamps, the resistance of the

lamp circuit is in the three-wire system four times

that of the two-wire system. Therefore, for the

same percentage of loss due to the resistance of

the conductors, the size of the wires for the

three-wire system need be only 25 per cent, the

size and cost of those for a two-wire system.

The neutral wire, if it be of the same size as the

outside wires, would add one-half more to the

cost, making the total cost, instead of 25 per

cent., 37}4 per cent, of the two-wire system. In

practice the size of the neutral wire is less than

that of the outside wires in the feeders, and the

cost is thereby reduced so that in practice the

I Read before the Chicago Electric Club, March s, 1888.

The first of a series of papers upon the subject, " The Continuous
Curreot vs. The Alternating Current," before the club.

cost of conductors is 33 per cent., or one-third of

the cost of the two-wire system.
We saw that the cost of a conductor for a no

volt two-wire system, and a i,ooo volt converter
system was as 82 is to i. It is now evident that

by using the three-wire system this ratio becomes
as 27.5 is to I.

The three-wire system is not of course limited

to the electromotive force quoted. The Edison
company operate dynamos of 1,200 volts in a

three-wire system for their municipal system.

The standard three-wire system of to-day is

limited by the difficulty in manufacturing lamps
of much higher voltage than no. When the
time comes, and it seems near at hand, that

lamps can be had of double the voltage of those,

the cost of conductors of the three wire system
will be one-fourth of what it is to-day; or in

other words, existing conductors will be able to

supply four times as many lamps as at present, and
at the same loss; also, an increase in the econo-
my of the incandescent lamps would reduce the

cost of conductors proportionately, and we can,

of course, expect to see very great improvements
in this direction.

It is evident, therefore, that the cost of conduc-
tors in the three-wire system will be reduced by
inevitable improvements in the lamp itself to but

a small fraction of its present cost.

Now let us look at the alternating system un-

der similar conditions. Outside of the generator
the converter is the principal item of cost, the

cost of conductors being slight in comparison, as

we will see later. An increase in the voltage of

the lamps would be of no benefit whatever, and
an increase in the economy of the lamps would
result in a proportional reduction in the cost per

lamp. Let us suppose that the voltage of exist-

ing lamps be doubled, and the economy increased

25 per cent., both of which results are likely to

be seen in a very few years, if not sooner. The
cost of conductors for the three-wire system
would be reduced 80 per cent, and the cost of

converters would be reduced 20 per cent, or, in

other words, existing three-wire conductors
would be able to supply five times as many lamps
as at present, an increase in capacity of 400
per cent, and existing converters would be able

to supoly 25 per cent, more than at present.

So much for the probable reduction in first

cost consequent upon improvements in the eco-

nomy of the lamp itself, the only place in any in-

candescent system where much' increase in eco-

nomy can be expected, as existing devices are all

claimed to, and most of them do show an individ-

ual efficiency of 90 per cent and upwards.

Let us now examine the comparative cost, as

these systems exist to-day. In order to do this,

it becomes necessary to determine the cost of

conductors under the varying conditions met
with in practice; and this can be conveniently

done by applying the following formula deduced
by the writer, the accuracy of which has been

tested by practical use for about two years :

Let TCP be total candle power.

Let D be the mean distance current travels

(one way).

Let Ij equal price per pound of copper (in

cents).

Let V be volts lost in conductors (both ways).

Let E be e. m. f. of lamps.

Let CHP be candles per electrical horse power.

Then « - TCPxD'xL
^ * ~ V xEx CHP X 1,000

For the three-wire system 1-3 of this.

Before proceeding to apply the formula, let us

clearly understand that with a continuous cur-

rent the loss in conductors is exactly proportional

to the amount of energy they transmit ; i. e., any
variation in the load causes a proportional varia-

tion in the loss in conductors.

With the alternating current this is not the

case, the decrease in the energy transmitted re-

sulting in but a slight decrease in the current.

Thus, with a continuous current the loss in con-

ductors under conditions of one-quarter load is

one-quarter what it is at full load, but with the

alternating current the loss in conductors at one-

quarter load is probably 75 per cent, of what it is

at full load. However, as this conclusion is based

mainly on theoretical grounds, I will, in compar-

ison, grant that the alternating current will be as

efficient in this respect as the continuous current.

Careful examinations of the load diagrams of

some 50 Edison central stations, show that

throughout the run the average load is from 33
to 40 per cent, of the maximum load ; i. e., if the

loss in conductors is 10 per cent, when the full

load is on, the average loss throughout the
whole time the plant is supplying light is but

4 per cent.

Table i shows the maximum loss expressed in

volts, the corresponding maximum per cent, of

loss, the corresponding average per cent, of loss,

and consequently the average efficiency of the
system of conductors :

Table I.

.System.
Three-wire Sys-

tem.

1,000 Volt
Alternating Cur-

rent System.

Maximum loss in

volts ,.

Ma.\imum loss in per

cent. .

Average loss in per

cent.

Average efficiency __

12.5

10

4
96

20

15

6

94

30

20

S

92

25

2.5

I

99

50

5

2

93

100

10

4
96

These two tables show the individual efficiency

of the different portions of the two systems, and
the total efficiency from the driving belt up to

and including the portions named. I have grant-

ed in all cases for the converter system an effi-

ciency of 98 per cent, for the primary, and 99 per
cent, for the secondary conductors. With a com-
mercial efficiency of 90 per cent, for the genera-
tor, and 95 per cent, for the converter, which is

sometimes claimed for them by some, the total

efficiency is 82.9 per cent. With a commercial
efficiency of 85 per cent, for the generator, and
90 per cent, for the converter, which is believed

by others to be liberal, the total efficiency is 74.2
per cent. In the three-wire system we have as-

suined an efficiency of the generator of 92 per
cent., which result is obtained by every maker of a

first-class dynamo of this type, and an efficiency

of 99 per cent, for both the mains and the inside

wiring, both of which portions of the system are

in practice calculated for a maximum loss of 2

per cent.

The maximum loss in the feeders in table

number 2, is made 10, 15 and 20 per cent., with

a corresponding average loss of 4, 6 and 8 per
cent., and an efficiency of 96, 94 and 92 per cent.

Table II.

AlUrnathig Current Converter System.

Indv Tot'l. Indv Tot'l, Indv. Tot'l.

Efficiency of "gene-

90
98

95

99

go
8S.2

83.3

82.9

83

98

92

99

88

87.2

79-3

79.5

85

98

90

99

85

83.3

75

74.2

Efficiency of feeder

Efficiency of con-

Efficiency of servi-

ces and inside

Three - Wire Systeu

Indv. Tot'l. Indv. Tot'l, Indv, Tot'l.

Efficiency of gene
92
96

99

99

92
83.2

87-3

86
;

92

94

99

99

92
86,5

85.6

84,7

92
92

99

99

92
84.6

83 7

82.

9

Efficiency of feeder

Efficiency of

Efficiency of servi

ces and inside

Assuming the highest efficiency claimed for

the alternating current generator, and assuming
the generator is as efficient as a continuous cur-

rent generator under conditions of partial load

—

which is not likely—and assuming that the con-

verter has the same efficiency under partial load

as under full load—which we know cannot be

—

we still are met with the fact that the three-wire

system with a maximum loss of 20 per cent, in

the feeders has as high an efficiency as the con-

verter system, allowuig it every possible claim,

and that the three-wire system as usually

installed, with a maximum of 10 per cent loss in

feeders has a superior efficiency of from 4 to

12 per cent, over the alternating current con-

verter system
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'I'o return now to the question of first cost,

assuming tlie cost of copper at 16 cents per

pound, I have figured the cost of copper con-

ductors for feeders for 16 candle power; 50 watt

Unnps for distances of 1,000, 2,000, 3,000, 4,000,

15,000 and 6,000 feet, with an average loss in con-

ductors of 4, 6 and 8 per cent, for the three-wire

system, and 2 per cent, for the alternating sys-

tem with 1,000 volts initial e. m. f.; cost is express-

ed in dollars and decimal fractions thereof.

Table III.

CosI of Cof/>crfor Three - IFire Feeder, /•er 16 e. p. lamp

( jo Watts, lie volts.) Copper at 16 cents per lb.

1,000 2,000 3,000 4,000 5,000 6,000

ll.'^ volts maximum
loss equals 5 volts

.iverage loss, which
is 4 per cent.- .266 r.064 2-394 4.251. 6.65 9-57b

20 volts maximum loss

equals S volts aver-

age, which is 6 per

.161=; f)|(i r.453 2.5S4 4.037 5.812

30 volts maximum loss

equals 12 volts aver-

age, which is S per

c nt .1077 .430 .gbg r.723 2,69 3.87

Cost of Primary and Secondary Circuits and Co7iverters for
/,ooo Volt Alternative Citrretit ConverJer System^ per j

6

c. p. larnp.y at varying distances.

1,000

.0213

3.000

.240

2,000

.085

3.000
.240

3.325

3,000
.igi

3.000
.240

3-431

4,000

-340
3.00(.

.240

3.580

5,000

•530
3.000

.240

3.770

Primary - .764
3.000

Secondary .240

Total 3.2613 4.004

I have also calculated the cost of copper in

the mains for one i6 candle power lamp on the

basis of a distance of 800 feet between feeder

terminals in the three wire system and a ma.xi-

mum loss of 2 per cent, and find it to be
thirteen cents. Also the cost of services and in-

side wiring in the three-wire system on basis of

an average distance to lamps of 100 feet, and
2 per cent, loss, and since the full benefit of

the three-wire distribution cannot be attained in

the inside wiring, have assumed the saving of

one-third over the two-wire system instead of the

two-thirds saving effected in cases where the full

benefit can be attained. On this basis the cost

of copper for services and inside wiring is six

and one-half cents per lamp.

In the alternating current converter system I

have assumed the cost of converters recently

quoted by Mr. Stanley, the electrician of the

Westinghouse company, in a paper before the

Boston Society of Arts. This figure is three

dollars per lamp. I have calculated the cost of

copper per 16 c. p. 50 volt and 50 watt lamp with

an average distance to the lamp of but 75 feet,

and with 2 per cent, loss, and found the cost

of copper to be 24 cents per lamp. With an
average distance of 100 feet, as was assumed in

the case of the three-wire system, the cost of

conductors for the inside wiring would be 43
cents. In making the comparisons, however, we
will give them the advantage due to the 75 feet

distribution ; that is, 24 cents per lamp.

I have plotted these results expressing cost

as ordinates, and distances as abscissae. The
curves resulting are here shown. [See diagram.]

In the diagram, curve number i shows cost of

primary converter anl secondary for alternating

system (converters at $3 per lamp).

Number 2 shows cost of primary and convert-

er for alternating system.

Number 3 shows cost of primary for alternat-

ing system.

Number 4 shows cost of feeders for average

loss of 4 per cent.

Number 5 shows cost of feeders for average

loss of 6 per cent.

Number 6 shows cost of feeders for average

loss of S per cent.

Number 7 shows cost of feeders and mains for

average loss of 9 per cent.

Number 8 shows cost of feeders and mains in

the three wire system for average loss of 6 per

cent.

Number 9 shows cost of feeders and mains in

the three wire system for average loss of 8 per

cent.

In the three-wire system curves for total cost

are the lines in black just above the dotted hues.

It will be seen that if the three-wire system be

operated at an average efiiciency of 92 per ceni. in

the feeder, which corresponds to the highest effi-

ciency claimed for the alternating current con-

verter system, the total cost per lamp would be

equal when the average length of feeder was 6,000

feet. An average length of feeder of 6,000 feet

corresponds to circular area iS,ooo feet in diame-

ter; that is, about 3)3 miles in diameter. In

practice, it is preferable to operate at higher

efficiency, making a large investment in copper,

which has the strong recommendation of having

the least depreciation, and requiring the least

attention of anything used in connection with

the transmission of energy.

The middle curves represent an average effi-

ciency of 94 per cent, in the feeder; that is, an aver-

age loss of 6 per cent, in the feeder. You will notice

that even with this superior efficiency the three-

wire system is cheaper per lamp than the alter-

nating current converter system at an average

length of feeder of 4,750 feet, corresponding to

a circular area of 12,000 feet in diameter, and
that for shorter distances the cost rapidly dimin-

Before leaving the question of economy of op-

eration, let us look at the question of deprecia-

tion. In any dynamo the depreciation naturally

becomes greater when it is operated at high e. m.
f., even where the type is the same, and in the

high e. m, f. alternating current generator there

exists the greatest tendency toward troubles due
to the breaking down of the insulation of the wire

on the armature. The secondary circuit of the

alternating current system and the inside wiring

of the three-wire system would have a similar de-

preciation, but there is a great difference between
the depreciation of copper conductors carrying Ipw
e. m. f. continuous currents and the depreciation of

highly insulated conductors carrying a high e. m.
f. alternating current together with the deprecia-

tion on an expensive piece of apparatus like the

converter, the large proportion of the cost of

which is represented by labor. Try to compare
the value of copper 20 years hence which costs

|i,ooo to-day with $1,000 of converters, and
small highly insulated wire such as is used in the

primary circuit of the alternating system, and I

think it will be evident that the depreciation of

the alternating system is going tc be many times

that of the three-wire system..

2600 3000 3500
Distances in Feet

ishes— the cost of conductors for three-wire

system at this efficiency with an average length

of feeder of 3,000 feet corresponding to circular

area of 9,000 feet in diameter, being less than
one-half the cost of conductors and converters

for the alternating system.

Even with the very high efficiency of 96 per

cent, in the feeder, or an average loss of but 4
per cent, the conductors of the three wire system
are cheaper than the conductors and converters

of the alternating current converter system for

an average length of feeder of 3,600 feet or less,

and this corresponds to a circular area of 11,000
feet in diameter.

Suppose that both the generator and converter

are so much cheaper than we have assumed as

above that it makes a total reduction of one dol-

lar per lamp. We then find that under conditions

of equal efficiency, 82.9 per cent, the three-wire

is cheaper where the average distance to lamps
is one mile or less. With the usual efficiency

for the three wire system, 84.7 per cent., it is the

cheaper for an average distance to lamps of 4,000
feet, or less, and with the highest efficiency, that

is 86.5 per cent., with average loss of 4 per
cent, in the feeders, the three-wire system would
be the cheaper when the average distance to

lamps is 3,000 feet or less.

Suppose, on the other hand, that the incandes-
cent lamp be doubled in voltage, and increased

25 per cent, in economy; at the same time, that
the cost of converter was reduced to two-thirds
its present cost, and we find that with the highest
efficiency, 96 per cent, in the feeders, the three-
wire system would be the cheaper for cases where
average distance to lamps is 8,000 feet or less,

which corresponds to a circular district about five

miles across.

Reliability.—In ordinary practice in the three-

wire system every lamp is partially supplied by
every feeder on that side of the system. That is,

the current can flow out on any such feeder and
through the network of mains and finally reach

the individual lamp. Similarly, every lamp is sup-

plied in part by every dynamo operating in multi-

ple arc on that side of the system, so that the

larger the system, the more reliable it becomes,
and an accident to an individual main, feeder, dy-

namo belt or engine does not in any way affect the

operation of the light, and in the worst event

trouble in an individual building would only re-

sult in half the lamps on that circuit going out,

and the other half would be scattered alternately

among those which would go out, so that the re-

sult would not be even troublesome.

Now how about the alternating system? Thus
far they have not found it practicable to operate

their generators in multiple arc, and it is not

likely that they will ever be able to in common
practice. This means more than is generally ap-

preciated. Every lamp burning on an alternat-

ing system depends upon the continuous opera-

tion in unison of six separate appliances, each of

which is liable at any moment to cause an instan-

taneous extinction of the light in question. These
six things are:

First. The individual secondary circuit which
supplies the lamp.

Second. The individual converter which sup-

plies the lamp.

Third. The individual primary circuit which
supplies the lamp.

Fourth. The individual generator which sup-

plies the lamp.

Fifth. The individual belt for the generator.
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Sixth. The individual engine which suppHes

the power.

The next best thing to reliability is abihty to

reduce the time the light is out to a minimum,
and to accomplish this it becomes necessary to

install a spare system of conductors which are

only brought into service when a primary circuit

gets into trouble. An expensive switchboard in

the central station also becomes necessary, so

that in case of trouble to a generator its load can

be thrown over to another generator with the

least possible effect upon the lights that the gen-

erator has been supplying. The secondary cir-

cuits from one primary can be multiple arced

and this is sometimes done, and this adds some-

what to the reliability of the light, but the ex-

pense due to this connecting of converters by

heavy wires required by 50 volt lamps makes it

impracticable in usual instances.

Unless the alternating current generators are

operated in multiple arc, the reliability of the

alternating system cannot be as good as that of

an arc light system, and we all know how reliable

that is.

Variety ami value of the possible sources of rev-

enue.—We now come to the consideration of the

variety and value of the possible sources of

revenue. The first and most important revenue

for a central lig'iting station outside of the light

itself, is power.

In a central station running night and day, the

cost of generating additional power beyond that

required for the light, is quite small—probably

not exceeding $30 per horse power per year for

ten hours per day. This amount of power dis-

tributed in small units as required in practice

will readily sell for $100 per year. Owing to

the fact that a large number of small motors,

varying in their requirements as to power from

moment to moment, are supplied from one com-

mon source, a certain production of horse power

will supply the demands of motors representing

a total iiuiximum horse power some two and one-

half tiniLS as much as is produced. In other

words, for every horse power produced at $30,

you can sell two and one-half at $100 each ; or,

, you can sell for $250 what it has cost you $30 to

produce. It goes without saying that the ability

to supply such demands is of the utmost im-

portance to a central Station. The continuous

current system is well adapted to the supply of

power for any and all purposes. No practical

method of operating a motor by means of the

alternating current has as yet been devised, and

the problem presents great difficulties, princi-

pally on account of the necessity of a compara-

tively continuous current for charging the fields,

and the instability of the torque of such a

motor.

We are promised great results and extended

use of the storage battery, and undoubtedly it

will be used considerably for a great many pur-

poses, therefore there is a large possible revenue

from this source, which the alternating system

will not be able to supply.

Then there is almost unlimited number of

applications of a continuous current on a small

scale for such purposes as fire alarms, burglar

alarms, distribution of time, annunciators, tickers,

electro-plating, telegraph lines and telephones,

all of which rely upon a continuous current ;
and

there are innumerable applications which will soon

develop consequent upon the absolute reliability

and constancy of the electrical pressure at com-

mand. Out of the numberless applications of the

electric current which we see daily,I can think of no

commercial application except the production of

light and heat, for which the alternating current

under discussion is available, and the production

of heat by the electric current does not present

a flattering outlook as a source of revenue to the

owners of central station plants. Therefore we

see that to-day the alternating system is depend-

ent for its revenue upon the sale of light alone,

while the continuous current is applicable to al-

most every conceivable use to which the electric

current is put.

Safety to Life.—T\iQ safety to life of the three-

wire continuous current system using about 230

volts as a maximum e. m. f. is undoubtedly abso-

lute. It is impossible for a consumer of such a

system to injure himself by the shock in any con-

ceivable way, and a slight burn in case he makes
a short circuit in too close proximity to some

portion of his person is the worst result possible,

and this is almost an unheard of possibility. It

has been conclusively proven in practice that the

1,000 volt alternating current is fatal to human
life, and will kill a horse. Although perhaps not

likely to occur, it is always possible for the pri-

mary and secondary to get into contact either in

the converter itself, or possibly in circuits outside

of it. Any person handling the wn'es of the sec-

ondary and a fairly good ground is then liable

through a possible ground elsewhere to be in-

stantaneously killed. The most dangerous thing

is the one which is usually perfectly safe, and oc-

casionally dangerous, as is witnessed by the death
of a telephone operator at Pittsburgh recently;

while he was as usual, handling various contacts

about the switchboard, a high electromotive

force circuit became closed somewhere outside

with the telephone line, and without the slightest

suspicion of any possible danger he was instantly

killed in doing what he had done thousands of

times before.

Effect Upon Existing Property.—The low e.

m. f. of the ordinary three-wire system, the per-

fect protection from excessive current effected

by the safety devices in use and the continuous

character of its current, render it practically

inert as far as its influence upon existing

property is concerned. That the alternating

system with its high e. m. f. and its strong in-

ductive influence will occasionally cause serious

trouble to existing telegraph, telephone and
other lines, which it is adjacent to, seems inevi-

table.

From the foregoing comparisons, I consider

the alternating current is not applicable to cen-

tral station lighting, as it is at present operated,

except as a possible occasional adjunct, or else

upon an extremely small scale in cases where a

few lights very greatly scattered are required,

and where power is cheap. In cases where cheap
power exists at a distance of several miles from

a town capable of supporting a station of 2,000

lamps and upwards, high initial e. m. f. becomes
both desirable and necessary, but the continuous

current converter, which already exists in several

forms, and which is receiving the attention of the

best electricians and inventors of the world, will,

in my opinion, be the device to supply this de-

mand, and that very shortly.

At the close of the paper Vice-President Brown called for

discussion.

Mr. Si'KRRY : I think Mr. Leonard has made a very

fair presentation of the subject and know that 1 voice the

sentiments of those present in this respect. Such avast

amount of data has been presented that it is extremely diffi-

cult to take up the points in detail. I think the compara-

tive efficiency lies in the economy of the 50 volt lamp over

the no volt lamp in its bearing upon the data presented,

but I believe the balance is in favor of the alternating

system. In its application to the curves on chart 4 before

us, of course the cost of the feeders represented by the

dotted lines would increase four times, that is, increase as

the square of the distance. Some of the advantages of

the three-wire system might be claimed by the alternating

current equally with the direct current.

While at Pittsburgh I noticed a three-wire converter by

means of which 100 or 50 volts could be supplied ; that, I

think, would answer some of the objections of the gentle-

men to the want of continuity in the supply in case some

of the serv ce wires were rendered inoperative. I think

the practical efficiency of the alternating current is shown
by the increase in percentage in table number 3 where the

distance is increased 600 per cent, and the total cost is in-

creased only 25 per cent.; that would seem to indicate to-

gether with the direct line on chart 4 the entire independ-

ence from distance of the alternating current system. Of
course, at the present time the large centers of demand for

incandescent lighting, are being rapidly supplied and it

seems to me that in the near future the great demand will

be in the sparsely settled towns where the residents do not

have the conveniences afforded by gas in citie-, and where

the demand for artificial illuminant is great. As has been

stated the advantages lie with the alternating system in

such cases. However, any person going into the station

at Pittsburgh, where there are five 2,500 light machines in

operation would not think the application of the alternating

current was limited to a small number of lights. I think

the practical application would be impressed on one's mind

on the Daft system of electric railway across the Mononga-
hela river from Pittsburgh. We must have been three or

four miles from the source of supply for the lights on that

side of the river when we were on that road and it was
stated that quite frequently those lights are maintained

from the central stations.

I am told that this matter of 50 volt lamps is quite im-

portant. Ne.Kt to the cost of fuel, which by the way, 1 thir.k

is oerestimated in the operation of a station, the expense

of operating stations is the cost of lamps, i f course,

when a lamp is broken it is entirely worthless, no matter

wheth r its disability comes from having expired at the end

of its life or whether it comes from fragility of filament or

whether from carelessness on the part of the one handling

it. It is a fact, however, that a 50 volt lamp has a very
much more rigid filament. I was told in the station I

have mentioned that the average lifewas away above 1,000
hours.

Mk. Lkonard ; I think it is possibly true that a 50
volt lamp can be made to give a longer life than a lamp of
iro volts, in other words that lamps of 50 volts may
possibly be operated at a higher efficiency and give the
same life ; nevertheless I do not know of any lamp in ex-

istence that is operated at less than three watts per candle
and a very satisfactory life is attained at this efficiency. A
life beyond 1,000 hours is not desirable on account of the
fact that incandescent lamps necessarily deteriorate to a
certain extent, and lamps that go to 2,000 hours instead of

generating light at 3 watts per candle would operate at an
efficiency nearer 4 or 5 or 6 watts per candle. Of course,

it is possible to reduce the co^t of conductors by operating
at a much higher e. m. f. and converting from 2.000 or
3,000 volts to 100 volts, but the total cost is very little re-

duced by any such method. One or two of the most
prominent systems have started out with 2,000 volts con-
verted to 1 00 volts, but they have almost invariably
changed to the 50 volt lamp. I am inclined to think that

the 2,000 volts is impr:icticable to handle.

The practice is to put the converters for a large number
of lamps as near the lamps as possible in order that they
may have the conductors of as short a length as possible,

thus reducing the cost. I am not inclined to think that
any practical operation of the alternating current on a
three-wire system has been obtained.

As to the continuity of supply Mr. Sperry has referred to

the station at Pittsburgh. 1 made no mention in the pa-
per of any particular system or any particular weakness,
but one point that impressed me at Pittsburgh was that in

addition to the five large dynamos in that station, behind
the dynamos stood a spare armature which gave me the im-
pression that it was put there for an emergency. While I

was down there tliey started a new station of 5,200 lights

and the first week they ran they burned out four arma-
tures.

Relative to the independence of distance of the alternat-

ing system, it struck me as rather odd that at Pittsburgh

—

the very home of the alternating system—they should find

it necessary to establish two systems. The cost of opera-
tion and maintenance of any system is certainly reduced if

they can operate from one source of supply.

In regard to the operation of lamps at a great distance

from the station, of course that is a very strong point, and
yet I do not consider that the lamps as they existed in that

station at those long distances were any more liable to be
continuous than in the ca^e of a series system, which of
course can be operated at the same distance and probably
with equally good results.

In these curves I have not attempted to confine the com-
parison to the case of equal efficiency all hough in accord-
ing the alternating generator an average efficiency of go
per cent., we have given them a considerable allowance and
as regards the average efficiency of the converter at 95 per
cent, that is very much in excess of any test that has been
made.
The Zipernowski-Deri company have a very good con-

verter and had it tested by an eminent electrician. It

showed an efficiency of 92 percent, under full load, which
of course represents the best condition as regards economy
of operation. But the electrician of the manufacturing
company acknowledged that the converter that had been
given for test was one that had been specially made, that

the iron had been so finely divided and the expense so

much increased thereby, that it would not be economical to

make it for commercial purposes.

Relative to the efficiency of the converter itself I was im-
pressed quite recently by reading a patent taken out by
Rankin Kennedy of England—perhaps the best posted
man on converters in existence. The patent reads :

" l"he

rapid reversals of the current in transformers causes a great

deal of loss by heat in the magnetic iron. This is over-

come by winding the core with a wire carrying a continuous
circuit which maintains the magnetism of the iron in one
direction, the effect of the usual primary and secondary
being to increase or decrease the magnetism without chang-
ing its direction."

It strikes me that if a man of Mr. Kennedy's ability

should find it of value to take out a patent—upon the

running of an entirely separate system of wires carrying a
continuous current to maintain the magnetism in one direc-

tion and thereby increase the cost of the converters by this

separate winding, the only conclusion we can draw is that

there must be considerable loss in the converters as at

present constructed, to warrant such an expense in order to

save a portion of this loss.

Relative to safety, I quote from Mr. Kapp another emi-
nent authority. In a discussion before the society of Tele-
graph Engineers and Electricians he said: "To bring
high tension wires over and across our streets, allow high
tension branch leads to pass into our houses and give every
subscriber a little transformer system of his own seems to

me to be positively courting disaster." His idea seems to

be that converters should be placed outside of buildings

and not brought into buildings. If they were placed out-

side always the average distance to lamps would be twice

as great as we have assumed and the cost four times as

much.
We granted 90 per cent, efficiency for the generator

which is very high. W'e also granted an average efficiency

of the converter of 95 per cent. In practice these con-
vent rs are operated at 40 per cent, of the maximum load

and granting them 95 per cent, efficiency with an average
load of 40 per cent, is giving them a very great advantage.

I do not think that there are many instances where it

would be desirable to operate as far as g,ooo feet from one
central station. Once in a while a case of this character is

found. Where there is a water power a converter system
of course can be applied at a not greatly increased cost

but that converter system would not be as reliable, as we
have seen, and would not be as well ad.ipted to meet the

demands which would arise.
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The continuous current converter is somethtnf]f that is

goinp to lill that place In lighting. One form consists of a

dynamo wound for 125 volts and 400 amperes with another

separate winding of 1.200 vo'ts and 40 amperes. At the

further end—at the water power—are placed continuous cur-

rent generators of 1,000 or 1,200 volts. Two of these gen-

erators arc placed o^ a three-wire system. Their current of

40 amperes makes the cost of copper one-lhird what it would

be with the 1.000 volts converter system. The contluctors

are led into the town and led into the upper story of some

building where the con\erter and switch board are placed.

On thismotor generator on the same armature and in the same

held is another winding which corresponds to 40 amperes and

1 tK)ovolts. The continuous current isdelivered to the brushes

on the commutator for i.ooo volts and the held is charged

by the thousand-volt current. As soon as the current is

applied in this armature, the field being chari^ed, it revolves

as a motor and in going forward as a motor, the second

winding is carried with it cutting the lines of force and

generating 125 volts and 400 amperes. This piece of ap

paratus has no belt and can be operated at very high speed.

Perhaps the prettiest point in this converter is this: The
current in the high potential winding is in the reverse di-

rection of the current in the low potential winding. The

magnetizing effect of the high potential circuit can be made
to exactly counter balance that of the low potential winding.

There is absolutely no spark.

The converter has been made and is all ready to place on

the market ; but it has been learned that the cost per lamp

can be very much reduced, by increasing the speed of the

armature ; the generator has thus far been applied to the

Siemens armature but on account of this a form more
nearly like the Gramme ring is being tried. It is stated

that it is possible to manufacture this motor generator at a

small fraction of the cost per lamp of the ordinary continu-

ous current generator. In this generator Foucault currents

t'lere are almost entirely absent.

Two of these motor-gtrnerators can be placed in series

on the three-wire system and a number of them in multiple

arc on each side of the system. Theregular three-wire sys-

tem of supply can be used and power and everything of that

nature can be supplied from this central station. Of course,

this high rotative speed is of no consequence provided the

bearings can be kept cool. If a belt were used, of course,

there would be a limit to the speed.

When it comes to having a central station in the center

of a town and it becomes desirable to operate lights in an

occasional residence located at a distance of two or three

miles and where the lights are scattered, there certainly

seems to be an advantage on the side of the converter sys-

tem, but of course this is merely an adjunct to the more
profitable station in the center of the town.

Mr. Sperry: I seem to be the only advocate of the al-

ternating current system. I may say that I saw the first

converter and the Hrst alternating current generator quite

recently, and when I first saw them I was a sceptic on the

subject; I did not believe in it; I shared the opinion of our

esteemed brother Mr. Haskins. as to the tremendous dan-

ger of it, but when we were shown the station at Pitts-

burgh where every courtesy was extended, I changed my
views.

Inasmuch as the motor generator has been brought for-

ward and inasmuch as it is understood th^t I am not an
advocate of either system, it may be wise for us for the mo-
ment to consider the construction of the alternating current

generator, where this 5 per cent, in the converter goes, and
where the 10 per cent in the generator goes. The armature

of the 2,500 light machine in Pittsburgh was 25 inches in

diameter. The armature consists of thin plates of iron insu-

lated from each other. This insulation determines, of course,

the Foucault currents to a large extent; upon the surface

of this iron, mica is placed and a single layer of number 10

copper wire, cotton covered, is wound around only forty

pounds of wire ! The internal resistance therefore can not

be very much. If this armature as a part of the apparatus

is very wasteful, that force must manifest itself in some way.

Therefore if this this machine is very wasteful, a large

amount of heat must show it -elf somewhere. Disregard-

ing the manifestation of the field of force, calling it per-

haps 7 or 5 percent., it leaves a percentage of from 3 to 5

per cent of a total amount of energy dissipated by that ma-
chine in developing heat in the Foucault currents in the

armature. This of course, will produce a large amount of

heat and this heat must be taken away; we would have an
immense amount of heat coming from the machine but the

heat is not in any sense as large as might be expected from
the large amount of energy that we have been told has been
wasted in that machine, It is very small as compared with
the heat of Foucault currents.

In the laboratory of the Westinghouse company there

were a number of converters that had been in operation for

some time. I asked permission to place my hand
upon thc-m. I noticed they were not very warm. Of
course, that being the fact there could not be a great loss

of energy.

By means of the alternating current system, lights used
in theaters can be reduced in candle power without putting

in a resistance. They have a self-induction coil by means
of which the actual development of current is stopped.

That is a point that has not been brought forward.

It is my opinion that 95 per cent, as the efficiency of the

converter and go per cent, as the efficiency of the gen-
erator including the efficiencv of the exciter is by no means
high.

Mr. Leonard: The alternating current system pre-

sents a very pretty feature regarding its use in theaters but in

point of economy thereby attained I think the value of that is

trifling; in the ordinary method with continuous currents

the energy absorbed under most conditions when lamps are

very dim—is only one-half of what it would be if they were
burned at full candle power. Of course they are burned
down only a part of the time and the effect upon the eco-

nomy of a central station is imperceptible.

In regard to the heating of the converter of course 2 or 3
or 4 or 5 per cent, even of energy in that mass of metal

—

and there is a very large mass of metal in pounds per watt

of energy used can be very rc.idily dissipated and I think

that the weight of metal is very much greater in a converter

than in an ordinary generator.

In the generator, notwithstanding the tremendous sur-

face velocity of the armature, the g' cat area exposed and the

very perfect ventilation alTorded by the form of construction,

the blast of air from the machine is very hot and indicates

that the energy due [0 Foucault currents etc. is much greater

than in the case of the ordinary Siemens armature which is

much C()oler notwiihslanding its comparatively slow sur-

face speed, small radiating surface and the fact that it has

no means of ventilation except from the surface.

Mr. Andrkws: Mr. Leonard deserves credit for his

able and fair presentation of this matter. Trere is one
point that has not yet been brought out with regard to the

aliernating current dynamo ami that is iis perfect self

regulation 1 have sten 75 per cent, of tl^e load lurnei.! off

fiom an alternating current dynamo and the lamps hardly

raise to any perceptible e. m. f. I think that is an im-

portant point.

There is another point with regard to the depreciation of

underground conductors. I can only guess at it—but I

think that with the direct current in underground conduc-
tors and perhaps in overhead conductors faults are very

often developed by electrolysis. I do not think that wdth
an alternating current electrolysis could possibly occur.

However, it is simply guess-work with me.
I have a letter here from a gentlemen in Denver, con-

nected with an alternating current p'ant, which bears upon
this discussion. You will note that the writer is a man cf very

strong convictions. I cannot personally substantiate his

statements but I k low him to be a truthful man and know
that his statements are made in good faith. For its bear-

ing upon the discussion I read it.

**We have n t had a hitch of any kind at the station

since starting. The dynamos have been run at full load,

and sometimes at overload. We have run the two number
1 dynamos in multiple repeatedly, each with full load and
each taking the same number of amperes with both large

and small loads. We have several times run two number
2 dynamos in multiple, and on two occasions have run a

number i and number 2 in multiple, and always with most
satisfactory results. I think I can truthfully say that it is

even easier to run alternate current machines in multiple

than continuous current machines. We can detect no loss

from retardation in the underground feeders, though the

loss in all cases is under 2 per cent., and any additional loss

would be readily noticed. Our shortest underground
feeder is 3,090 feet and the longest S,ooo feet, and the con-

ductors are only separated by about one-eighth of an inch.

Two of the underground feeders have the full load for

which they were designed. We are not troubled in the

least by induction on telephone circuits—.they run parallel

with our wires in several places—and in a recent inter-

view with the telephone manager, he inforined me that he
has noticed no increased induction on his wires since v e

started.

"The only trouble of any kind we have had—except
some short circuits—has been with our underground work,
and really did not amount to much.

" The cable [Standard Underground Cable Co.] itself

has not given us the least trouble, but with the connec-
tions in the manholes, as they were made at first several

grounds and crosses were made. These connections are

now being made continuous with wiped ioint lead sleeves,

and w^e anticipate no further trouble from them. We had
one ground in a lead joint, the first joint niade here. We
have had several short circuits, caused by the old arc light

linemen trying to put "jumpers" on our wires and from
other accidents while the men were working on the lines.

The dynamos stood them nobly, though some of ihem
held on for quite a while, one of them even stopping the
engine. We have not had the least kind of an accident
with any of the converters. Seve al of the men have re-

ceived a shock from t'^e i.ooo volts alternating current, and
are none the worse off from it. I have received it twice
myself. We have kept some of the machines running for

a week without shutting down.
" Our distribution has panned out splendidly, not half a

volt difference in pressure any where in town "

Mr. Leonard : That alternating current machines can
be operated in multiple arc is a well kncwn fact, but that
they can be operated in multiple arc with economy is a
very different matter. I think there is scarcely a plant
that has more than one alternating current dynamo that has
not been run in multiple arc, but I think that in every one
of them the machines are at present being operated inde-
pendently. When these dynamos are multiple arced they
occasionally make a perfect division of the load, but sud
denly one dynamo will shift the load, and the other will

not only take it, but drag the first dynamo. Reversals of
current must accord with each other perfectly. If they do
not, it means that the current of one generator is acting
against the other.

Electrolysis is an important matter, and should be given
due weight.

I noticed that at Denver the longest feeder is S.ooo feet.

I know of an instance in an Edison station where there is

a feeder of over 6,000 feet, and I would not hesitate, under
proper conditions, to operate it at S,ooo. Probably the
average length of the feeder in the Denver station is not
over 6,000 feet, and in this case [indicating on diagram]
the cost for ( opper wire is identical with that of conduc-
tors and converters of alternating system. At 3,000 feet,

which I consider much the more common practice, the cost
is in favor of the continuous current, being less than half
that of conductor and converter. The one point which I

wish to emphasize is reliability and depreciation, in which
I think the alternating current system is much inferior
to the continuous.
The statement was made in the letter that one of the

generators had been operated continuously for quite a
long time. It was not stated that the generator had been
operated at full load. That matter w.-s not touched upon.
Mr. Sperry: There is another point about the alter-

nating current dynamo. It is a complete demagnetizer. I

mention this for the benefit of Mr. Giles. [Laughter]
The practical outcome of that is that it does not blacken
nicely frescoed ceilings where the wires run,

Mr. Lkonaki) : When we run inside wires over nicely

frescoed ceilings, we run them above the ceilings concealed
from view.

Mk Hliss: I think it is assumed that the cost of the

generators is the same, for both the direct and alternating
current. I would like to ask if this is so ?

Mr. Leonard: Certainly, liy looking at the alter-

nating current generator of 2.500 light capacity, an ordi-

nary observer would think the cost per lamp must be less.

While I assumed in the paper that the total cost was the same.
1 stated that any possible difference would not cut any
appreciable figure on the total cost. If they can supply
an alternating current generator cheaper than a continuous
current gener;itor, il certainly strikes me that they have a
great field for isolated lighting. The self-regulation, if it

is superior to the continuous current gentrator, as has been
claimed, together with the entire absence of a commutator,
which is certainly desirable, would give it a tremendous
advantage if it could be sold much cheaper than the con-
tinuous current dynamo. As such dynamos are not being
introduced, it would lead one to suppose that the profit due
to the sale of them was not sufficient to warrant their con-
struction in competition with the continuous current dy-
namo.

A Fott Wayne Indignation Meeting.

A press dispatch dated the 2nd, from Fort
Wayne, Ind., says. "An indignation meeting was
was held at the Business men's exchange here this

evening to protest against the action ofthe city coun-
cil in advertising for bids for lighting the city with
electricity after having conferred with the Jenney
electric light company and received a reasonable

proposition. The Jenney company is a home
institution, and has a large plant here. Feeling

that they are not appreciated they have with-

drawn their proposition, and are considering pro-

positions from Peoria, Kansas City, and Marion,
Ind., with a view to moving their plant to one of

the cities named. They have received some flat-

tering offers, and the citizens of Fort Wayne real-

ize the importance of doing something to keep
the plant here. The meeting was largely attend-

ed, and action was taken asking the council to

reconsider their action, which will probably be
done, as the entire business representation of the

city demands it."

CORRESPONDENCE.
From Kansas City.

Kansas City, March 3. — The Landis hotel

recentlj' thrown open to the public is second to

no house in the west in point of electrical

equipment, which consists of two Edison dy-
namos of 300 lights capacity each, which furnish

light for 100 rooms. The court of the hotel is

laid out with large flower beds. At each
corner is placed an iron tower twenty-five feet

high, on each of which will be located twenty-five

32 candle power lights. There are now 700 lights

used in the structure. The installation of the

plant was under the supervision of M. E. Bates,

of the Western Electric Construction company,
and the annunciator work and the fire alarm
work was under the supervision of W. H.
Wooding, of the ICansas City Electrical works.
A 90 horse power Ide engine furnishes power for

the dynamos.
The Postal Telegraph company has to-day

purchased the Pacific Mutual Telegraph com-
pany's entire business ; consideration, $150,000.
The Inter-State Electric Company, of this

city, has been granted a franchise to place poles

and run wires in the city for incandescent
lighting from storage batteries.

The Thomson-Houston system is used in the

Warder Grand Opera House and hotel and at

the present time 1,500 lights are in the circuit.

The engine room is fitted with the most approv-
ed appliances and contains a 125 horse power
Armington & Sims engine which furnishes

power for the dynamos. The wiring from
the dynamos is concealed under the floor. The
switchboard contains two main switches, eight

feeder switches, two ammeters, pressure indicator,

ground detector, etc. The system is fed through
four feeders running from the main "bus" in the

dynamo room to take the center of distribution

at the following points: One at the theater

switchboard, 825 lights; one at the ticket office,

165 lights; one at main vertical in hotel, 395
lights; one in remote part of hotel, 115 lights.

The theater switchboard controls lights within
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the theater proper. The cut-outs, wires, etc.,

are concealed from view behind the switchboard.

Switches, regulators, dials, and pilot lamps are

located conveniently for manipulation. The cir-

cuits are controlled by thirty switches, nickel

plated with name plates to correspond, also by
nine regulators located in the basement and
operated by dial with hand wheel upon the

switchboard. Every circuit is controlled by regu-

lator provided with pilot lamps showing candle

power of the circuits at all times. The regulators

control as follows: One for each five borders,

one for foot-lights, one for bunch of ground
rows, one for the house total or in porlion, and
one for the stage. The lights in the theater are

arranged as follows: On 5 borders, 225 lights;

foot-lights, 75; proscenium arch, 60; house, 350;
miscellaneous bunches, ground rows, dressing-

rooms, stairways, etc., 115. About 200 of the

house lights are behind stained glass, giving a
soft and beautiful effect. The switch in the
ticket office controls all lights connected with the
theater vestibule, lobby, corridors, pavilion, par-

lor, smoking rooms, etc., there being a switch
for each line of brackets on each electrolier upon
different floors. The installation was made under
the supervision of M. E. Bates, the general sup-
erintendent of the Western Electrical construc-

tion company. D.

Omaha Notes.

Omaha, March 3. — The most interesting

electrical event which has taken place recently is

the sale of the Pacific Mutual Telegraph com-
pany's lines, to the Postal Telegraph company,
which in turn has transferred the property to the

Western Union Telegraph company. This pur-
chase again places the Western Union in con-
trol of all telegraph business in this part of the
country. There is no indication of an increase in

rates. Whether the projected lines of the Pacific

Mutual to points west will now be constructed,
is not known, but it is quite improbable, as the
lines of the Western Union already corer the

territory.

A severe sleet storm, on the ist ult., broke
down a majority of the telegraph lines in this

vicinity, and business for a day or two was al-

most suspended. The extra territorial lines of

of the Nebraska Telephone company also suf-

fered severely.

Last November the Nebraska Telephone com-
pany was granted a temporary injunction, re-

straining the York (Neb.) Electric Light & Power
company from constructing and operating its

lines on the same side of streets and alleys oc-

cupied or to be occupied by the lines of the

telephone company. A decision has just been
rendered, which leaves the matter still doubtful.

The Electric Light company is given permission

to operate its incandescent lines on the same
side of streets and alleys, and within eight feet

of the telephone lines, but the operation of arc

or power lines on the same side of any street or

alley occupied by telephone lines, is forbidden.

The north side of the public square was the

principal point of contest, and the telephone

company proved priority of right by having
poles distributed there three days in advance of

the electric light company and had its lines up
several hours before the electric light lines.

The Electric Light & Power company is or-

ganized to use the Mather system and a large

number of the citizens are pecuniarilyinterested

in the success of the company, and friends of the

telephone interests are not lacking. The case
has been appealed by the telephone company but
a supreme court decison will not be reached be-
fore six months or a year and in the meantime
the electric light company will be restrained by the

temporary injunction from carrying on its busi-

ness. A compromise of some sort is probable.

A. F. Cutler, secretary and treasurer of the
Iowa Union Telephone Co. was in the city last

week, and seems hopeful of the defeat of the tele-

phone bill introduced in the Iowa Legislature
reducing telephone rentals to $2.50 per month
and toll line service to 15 cents without regard to

distance.

The Edison company will shortly install an in-

candescent plant in the Herald building in this

city.

The Nebraska Telephone company in Omaha
increased its number of subscribers by 64 in

January and 75 in February. The publishers
who formerly printed the telephone directory
lost the contract this year. They published,
however, a directory of their own. It was cir-

culated in Omaha only. They have just issued
another edition, and were to distribute it at once.
The telephone company enjoined them from
doing so, claiming it illegal and an unreliable
publication. The hearing comes up April 2d.

The Midland Electric company has re-elected
the officers of last year, and the annual report
was quite satisfactory.

The American District Telegraph company
of this city will shortly introduce the Field-
Firman II call boxes.

Thos. Officer, president of the Electric Light
and Power company, Council Bluffs, expects to

add incandescent lamps at once to his system.
Tekamah, Neb., is agitating the question of

telephone connection with Omaha and Sioux
City, and of procuring an electric light plant.

W.

From Salt Lake City.

Salt Lake City, Utah, March 3.—At the an-
nual meeting of the stockholders of the Rocky
Mountain Bell Telephone company, on Feb-
ruary 27th, the following officers were elected :

Geo. M. Scott, president; J. J. Dickey, vice-

president; Chas. Sidney Smith, secretary; Geo. Y.
Wallace treasurer; C. F. Annett, general manager.
The foregoing with C. W. Lyman, H. C. Hill,

George Albree and Thomas Sherwin form the

board of directors. C.

THE ELECTRIC LIGHT.
It is reported that no theater will be allowed

to open its doors in Madrid, Spain, next season
unless the building is lighted by electricity.

An electric light company has been organized
at Laredo, Texas, with a capital of $50,000.

An action has been instituted against the

Progress Electric Light company of Mobile, Ala.,

by Mrs. M. A. English, whose residence adjoins

the company's works. She asks for an injunction

restraining the company from continuing in

business at its present location as the machinery,
she alleges, causes her house to vibrate contin-

ually.

Defective insulation of wires causes an incipient

blaze at Epstean's Museum, Chicago, a week ago
last Thursday. A Division street plank sidewalk

was set on fire in the same way. The damage
in each case was trifling.

The city council of Atlanta, Ga., has voted to

contract for 100 arc lights for street lighting.

The city council of Adrian, Mich., has con-

tracted for the lighting of the city by electric

light for three years. Sixty arc lights are to

be supplied and the charges are to be fixed as

follows : First year, $5,800 ; second year, $6,-

200; third year, $6,000.

The Peninsula Electric Light & Power com-
pany with headquarters at Houghton, Mich., are

now running about one hundred Thomson-Hous-
ton lights. The population of Houghton is only

about 6,000, but within the territory accessible

by the company—Hancock and other smaller

places—there is a population in the neighbor-

hood of 8,000 or 9,000.

THE ELECTRIC MOTOR.
The Chicago Arc Light and Power Co. is put-

ting in a number of small motors from one-quar-

ter horse power to two horse power. The city

authorities now permitting the use of motors if

distinct circuits and not the arc wires are used,

it is expected that motors will rapidly grow in

favor.

An invention of considerable importance to

locomotive engineers is a contrivance to prevent

collisions, which by electrical action automati-

cally shuts off the steam in engines approaching

each other on the same track.

Mr. Dunham, of New York has been granted

a franchise to operate an electric street railroad

in Ironton, O., and it is said he intends also to

compete with the gas company for lighting the

streets.

The Julien accumulator, says the London
Electrical Engineer, appears to be giving very

satisfactory results on the Brussels tramway.
The total weight of each car, with its accumula-
tors and its full complement of passengers, is

6,100 kilos
; the weight of the batteries is 1,500

kilos; and the run, without changing the accum-
ulators, is 48 kilometers, which, according to the
report of the Congress of Tramway companies,
might be increased to 55 kilometers. Two sets
of accumulators are employed for each car, one
being re-charged while the other is in use.

THE TELEPHONE.
More than 90 per cent, of the subscribers of

the Cincinnati Telephone Exchange have signed
a remonstrance against a passage of a bill fixing
telephone charges at $3 per month.

The supreme court of Louisiana has recently
decided that the New Orleans city council had
no authority to adopt a resolution imposing a
charge of $5 per pole on poles of a telephone
company as "a consideration for the privilege."

The Bell Telephone company is continuing to
have trouble with its unfinished conduit in Buf-
falo. A few days ago a series of explosions
occurred on Washington street and five man-
hole covers were blown into the air. The cause
of the explosion was the usual one, the accumu-
lation of gas in the conduit. Two persons were
severely burned.

Some time ago the Chicago city council
ordered that no new permits should be issued
for stringing telephone wires in the business
district, but that all wires should be laid under-
ground. County Treasurer Davis wanted a tel-

ephone for his office and a representative from
the county board called at the telephone office

to have the instrument put in. The manager of
the telephone company, seeing a good opportun-
ity to score a point, reported that they would
have to string the wires over the house-tops, as

they didn't have room in the conduits. Applica-
tion was at once made to Commissioner Swift.

He stated, however, that the application could
not be granted and that if they could not get a
wire to Col. Davis underground he would have
to do without a telephone.

THE TELEGRAPH.
The house of representatives committee on

military affairs has agreed to a favorable report
on the bill which grants an honorable discharge
to telegraph operators who served in the rebellion.

The bill provides that no further compensation
shall be granted the operators and that they
shall not receive pensions.

The annual report of the Telegraphers' Mutual
Benefit association shows that the organization

has a membership of nearly 4,000. Since its

formation the association has paid out over $300,-
000 to families of deceased members. The re-

serve fund now aggregates $70,000.

Frank J. Primrose, a wool merchant of Phila-

delphia, has sued the Western Union telegraph

company to obtain $10,000 for the alleged incor-

rect sending of a cipher telegram.

John J. Flanagan, a war telegrapher, died in

Utica, N. Y. last week. He was widely known
throughout New York state as city editor of the
Utica Observer.

Personal Paragraphs.

Prof. Thomas Gray of the University of Glas-

gow, Scotland, who is well known in this country
for contributions to science in electricity has

been appointed to the chair of dynamic engineer-

ing in the Rose Polytechnic institute at Terre
Haute, Ind. He has accepted the position.

Business Mention.

The United States circuit court for the eastern
district of Michigan has refused a motion for a
preliminary injunction made by the Cylinder Oil
Cup company against the Detroit Lubricator
company.

Harvey & Lyle, photographers at 271 Wabash
avenue, Chicago, have ordered a 7 light arc
dynamo of the Excelsior Electric Light com-
pany through F. W. Home, western manager.
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The OiUrai Electric company of 38-40 La

Salle street, Chicago, have secured the western

agency for the Butler Hard Rubber company of

New York and will keep in stock a full line of

rubber tube and rod and sheet rubber.

The Solar Carbon & Manufacturing company
of Pittsburgh, Pa. in rebuilding their works de-

stroyed recently by fire have put up strictly fire-

proof structures. They also took occasion to in-

troduce improved machinery and at the same
time increase their capacity. Their process of

making electric light carbons from natural gas is

strictly their own and is well covered by patents.

C. B. Curtis is their Chicago representative.

Electrical Patents,

Issued Feb. 28, iSSS.

373,426. Automatic Electric Photographing Apparatus.

Edward N. Bliss and James F. Middleton, Newark,

N.J.
378,432. System of Electrical Distribution. Thomas P.

Conant, Brooklyn, N. Y., and Zach Lalshaw, Mc-
Keesport, Pa.

The invention relates to an arrangement of appa-

ratus for adapting a dynamo machine to supply a

working circuit containing translating devices with

current of an electromotive force and intensity, differ-

jno; in those respects from that which the dynamo is

constructed to furnish, combined with an arrangement

of circuits calculated to economize the amount of cop-

per or conducting material required to carry the cur-

rent.

The first claim is given : "The combination of a

secondary battery, a working; circuit consisting of three

conductors, and means for adjustably connecting two
or more of said conductors to different points in said

battery, whereby the difference of potential between
any two conductors may be regulated."

378.436. Printing Telegraphy. Patrick B. Delany, New
York, N. Y.
The general object of the invention is to provide a

simple efficient system by means of which any of the

operators at the several instruments on the line may
communicate with each otheror with all the others, as

may be desired.

375.437. Printing: Telegraph. Patrick B. Delany, New
York, N. Y.

378,440. Electric Railway Station Indicator. George
Guntz, Wilkesbarre, Pa.

378,456. Self-Exciting Alternate Current Electric Genera-
tor. Otto A Moses, New York, N. Y.
The invention consists in deriving alternate im-

pulses from tlic armature, transmitting a portion of

each impulse of a jjiven polarity through a set of mag-

netizing coils applied lo tlic licld magnets and con-

nected in a shunt upon thcm.iin line, while the balance

is transmitted direct to the main line, and in transmit-

ting the impulses of opposite polarity through a

divided circuit, one division leading direct to the main

lino, the other through a second set of magnetizing

coils operating to assist the magnetizing elTects of the

first set.

378,464. Telegraph Repeater. Louis Russell, Cherokee,

Kan.
378,484. Battery Vessel. John Wiest, York, Pa.

The invention is designed to make the containing

vessels strong, tough and durable.

The fifth claim reads :
" A battery tank or vessel of

fibrous material, impregnated with silicate of soda,

coated inside and outside with a compound of silicate

of soda and lime, having the inside lined with glass

secured thereto, and the faces and joints of the glass

lining coated with an acid proof material
"

378,517. Rail Connection for Electric Railways. Ed-
ward L. Orcutt, Somerville, Mass.

378,527. Automatic Switch for Secondary Batteries.

John S. Sellon, Hatton Gardens, County of Middle-

sex, England.
The invention is designed to prevent injury to the

charging dynamo by return from the secondary

batteries should the dynamo fail or fall too low to be

effective. It consists of a polarized electro-magnet lo-

cated in the main circuit operating an electro-magnetic

switch which breaks the charging circuit whenever the

direction of the current is changed from its normal

polarity. The device includes an alarm for calling at-

tention to any change .from normal conditions in the

current.

378,547. Regulator for Electric Generators. Warren S.

Hill. Boston, Mass.

The first claim follows: "The combination, with

an electric generator, or a mechanism driven by the

armature thereof, and another mechanism driven by a

motor included in the circuit of the machine, and con-

nections between said mechanisms and the brushes,

whereby the position of the brushes may be regulated

in accordance with the relations of the speed of said

mechanisms."

378,552. Relay Magnet. Edward L. Orcutt, Somerville,

Mass.

378,560. Test Box for Underground Electric Wires or

Cables. Richard S. Wanng, Pittsburg, Pa.

Claim I reads :
" In. a testing box for under-

ground electric wires or cables, a hollow post or

standard having an enlarged head and located at or

near the curb of the street, projecting above the

general level of such street, a switch-board supported

by such post or structure, a shell surrounding said

post, and a hemispherical cover therefor."

Richard

Arc Light. Lawrence N. P. Poland, Cincinnati,

Secondary Battery. Max Stccher, Philadelphia,

378,561. Conduit for Electric Wires or Cables.

S. Waring, Pittsburg, Pa.

The first claim is given: " A conduit for electric

wires or cables, having in combination an open-sided
box and a removable cover therefor, said cover being
composed of two or more parts, and being so con-
structed as lo be sprung in place on the box and held
therein by the resilient pressure of the sides of said

box."

378,616.
Ohio.

378,629.
Pa.

The object of the invention is lo obtain as great an
active surface as possible in a comparatively small
space and to secure the adhesion of the lead oxide to

the lead plates.

Claim I reads: "A secondary battery formed of a
series of porous cells, one within the other, circular
lead plates or rings between the walls of the several
cells, and oxide of lead packed in between the sides of
the lead plates and the sides of the porous cells."

378.657. Automatic Electric Air Brake.
J. Fairfield Car-

penter, Berlin, Germany.
378.658. Valve for Electro-Pneumatic Railroad Brakes.

J. Fairfield Carpenter, Berlin, Germany.
378,668. Electrical Stop Motion for Steam Engines.

Robert Exley, Philadelphia, Pa.

378,677. Electric Gas Lighting Apparatus. Charles W.
Holtzer, Brookline, Mass.

378,679. Lock Out Box and Shunt Circuit for Telephone
Exchanges. Charles IP. Haskins, Milwaukee, Wis.

378,681. . Apparatus for Bleaching by Electrolysis. Eu-
gene Hermite and Charles F. Cooper, Pownall Road,
Dalston, County of Middlesex, England.

378,737- System of Electric Distribution. Thos. Spen-
cer, Westbrook, Conn.

378,738. System of Electric Distribution. Thos. Spen-
cer, Westbrook, Conn.

378,780. Telephone. Leo Ehrlich, Benjamin Dubinski
and Gustavus Rein, St. Louis, Mo.

378.801. Underground Conduit for Electrical Conductors.
M. Richards Muckle, jr., Philadelphia, Pa.

378.802. Manhole Chamber for Underground Electrical
Conduits. M. Richards Muckle, jr., Philadelphia, Pa.

378,818. Double Arc Lamp. Merle J. Wightman and
Einar Rasmussen, Hartford, Conn.
The feed is accomplished by mechanical means.
We give claim 3 :

" In a double arc lamp, a pivoted
frame carrying a train of gearing for regulating
the feed of the lamp, two carbon-holders supported
thereby, a locking device, also mounted on said
pivoted frame, for holding one of said carbon holders
out of operation, and a trip for throwing said locking
device out of engagement with said holder and putting
it in operation as said pivoted frame becomes abnor-
mallv tilted."

RICHMOND CARBOn C01MI>AlSrY,

ca-EsortOEs i^-A-rtTonxr,

--=——-— LAW OFFICE,^————:---------^

Rooms 68 and 69 Temple Court, 225 Dearborn St., CHICAGO.

PATENT AND TRADE -MARK CASES.

Jl2e papkep-I^JJ^^ell [r\inin^ anJ ^^. Qo.

Electric

L* lEEaailllPiiieSt

Adapted to all Systems.

CITY OFFICE.

ST. LOUIS,

MO.

NEW ZEALAND.
WELLINGTON CITY COUNCIL.

TO ELECTRICIANS AND OTHERS:

The Council of the City of Wellington, New Zealand, invite tenders for

the Lighting, by Electricity, of the streets and public places of the city.

Tenders are to be received by the ist May, 1888.

The corporation having a full and ample water supply from two dis-

tinct sources, will supply the contractor, free of charge, with water for two

high pressure turbines, each of 30-horse power actual.

The specification contains certain provisions relative to the supply of

electricity for lighting and for motive power to private individuals.

Full specifications and conditions, plans and photographs of the city,

and other documents and written information can be seen at the office of

C. R. Buckland, Esq., resident agent for New Zealand, 327 Market Street,

San Francisco.

The Council does not bind itself to accept any tender.

THOS. F. MARTIN,
Wellington, New Zealand, nth January, 1S88. Town Clerk.

J^SLIOL^.
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jlNK^ELT MANILLA ROPE

i TRANSMISSION
11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS, NEW YORK.

BURR & DODGE, 125 No. 5th St., Phila.

A SPECIALTY.

Investigate Ibefore Buying.

Relia^xice Oil <& Grrease Co.
(J. M. BACHERT, IManag-er.)

SEND FOR DESCRIPTIVE
CIRCULAR.

Liberal Terms to Resident Agents.

SAMPLES FREE ON APPLICATION.

6 Bratenahl Building

CLEVELAND, C,
U. S. A.

SOLE MAXUFAOTTTREKS OF

"UNIVERSAL" DYNAMO MACHINE OIL.
Reduces, Instantly, all Fractional Heat, keeps Journals Cool. Absolutely no Clogsins- The best

Oil ever placed on the Market tomeet tbe reqiiireinemsof Electric Light a -d Power Plants. "Valve
Oleine." for Valves and Cylinders. "Eclipse" Lubricating Coinpound. "(Jhelsea" Scale Solvent.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

A.UTOMATIC Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send for Catalogue.

C. F. Annett, President. S. F. Fenton, Vice-Pres. and Treaa. CaAS. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

-DEALERS IN—

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lighting:, Fire and

Burg-lar Alarms, Electro-Medicai Apoaratus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

CHAS. A. CHEEVEK, Pres. WILLAKD JL. CANDEE, Treas.

The Okonite Company,

xLO N/>

tkaD- mark.

Qeetpie lfi^l2l:, ^elepl^one and ^eleapapl^

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"We particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that It Is the safest wire for the purposes known, and we
can. without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated
OKONITE TAPE, the Jest Insulated Compound for making jointa In the market. Estimates and
quotations furnished upon application.

Chicago Branch. 38 &, 40 LA SALLE STREET. Chicago, IIL

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.
Nebraska Branch. MIDLAND ELECTRIC CO., Omaha. Neb.

Standard Electrical Test

INSTRUIVIENTS.
AMMETERS AND VOLTMETERS

OF ALL KINDS.
Ayrton & Perry New Spring. Carpenter, Hart-mann &. Co., Galvanometers, Bridge and

Rheostats by all the Prominent
IVIakers. Call and Examine.JAMES W. QUEEN & CO. 924 Chestnut Street, PHILADELPHIA.

GARLOCK'S EING PACKINGS
SECTIONAL RING

AND

ELASTIC RING.

fhe Best Packing

Made
For High Speed Engines

Send for particulars to

THE GARLOCK PACKING CO., - PALMYRA, N. Y.

THE "CLARIS" lATIRE^
Insulaiion Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter fiom the Inspector of the Boston Fire Underwriters' Union, under date of March
29, 18S6, he says : "A Thoroughly Kellable and Desirable Wire in Every Respect."

The rubber used in insulating our wires and cables is specially chemically prepared, and is guaranteed
to be watei'proof, and will not deteriorate^ oxidize or cracky and will remain flexible In extreme cold weather
and not affected by heat. The Insulation is protected from mechanical Injury by one or more braids and ihe
whole slicked with Clark's Parent Compound, which is water, oil, acid and, to a very great extent, fire proof.
Our insulation will prove durable when all others fall. We are prepared to furnish Single "Wires of all
gauges and diamecer of in.sula[ion for Telegraph, Telephone and Electric Lights from stock. Cables made

"eastern ELECTRIC CABLE COMPANY,
61 and 63 Hampshire Street, Boston, Mass.

HEP.BEET H. EUSTIS, Electrician.HENIJT A. CL.iRK, General Manager,

The Electric Packing Co.,
CLEVELAND, OHIO, U S. A.

MAMTFAOTURKBS OF THE

Patent High Speed Packing,
MADE ESPECIALLY FOR FLECTRIC LIGHT ENGINES.

Delivered free on 60 Days' Trial. Satisfaction Guaranteed or no Pay.

THE BILLINGS & SPENGER CO.,

MAHTJFACTUREES OF

Drop Forpp in Copper, Iron or Steel.

Pure Copper Commutator Bars lor Electric iVIotors or Generators,
Steel Commutator Rings and Nuts, Steel Wrenches and Eye Bolts.

Correspondence solicited and estimates furnished on receipt of modtls.

DROP FORGINGS FROM PURE COPPER,

THE BILLINGS &SPENCER.CO HARTFORD, CONN,

Xlie Eddy Electric IMfg- Co.,
MANUFACTURERS OF

Automatic Electric Motors,
IN ALL SIZES FROM K H. P. UPWARDS.

Higli Efficiency, Perfect Regulation, Superior Workmanship, Ease of Management, Remarkable
Simplicity, Etc., Etc.

DYNAMO ELECTRIC MACHINES,
For ELECTROPLATING, E L E CT R OT Y P I N C, COPPER REFINING &c.,

THE EDDY ELECTRIC MFG. CO.,
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J, B. YOUNG,
PRESIDENT AND TREAS.

B. K. JAMISON,
VICE-PRESIDENT.

.MmiiiiiiM.

M mOFFICE,

N O. 69

Schmidt & Friday

Building.

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Kranklin S. Cartkr. (has M. Wu.kins
E. Waki> ^\'•LKl^"s

Established I 867.

ManufaLtui-ers of and Deak-rs in

Every Desci-iptlou of

Electrical Supplies.

WE MAKK A SPKCIAlTn- OF

Hotel and House Annunciators,

Burglar Alarm Bells,

Batteries,

ANI> A FULL LINE OF

Supplies for Electric Bell fori.

We pubMsli Catalogues of all our Manu-

factures, and will forward to anj' address

upou application.

X. B —In applying for Catalogues please state

whether " Electric Bell " or " General Supply '

Catalogue is wanted, and If In the trade inclose

business card for discounts.

114S.SECONDST.
PHILADELPHIA, PA.

EUGENK F. PniLLIl'S,
President.

W. H. Sawybr,
Sec'y and Electrician.

iiiifiricaii Electrical Worts

THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON, 0.
.\l AM'FArri:KKI14 >tl'

Hard j{ubber goods for glectrical purposes.
SI'El'IAl.TlKb OK ALL KINDS MADE 'lO OUDEIt.

Soft Rubber Tubing and Rubber Tape.
Caialogiic and rrlccB fiirnlHlicd on application.

Gutta Percha Insulation.

PROVIDENCE.IR. I.

Manufacturers of Patent Finished

Insulated Electric Wires,
Telephone and Incandescent Cords,

Electric Light Wire,

Magnet Wire, Patent Rubber-Covered
Wire, Lead-Encased Wire, Flex-

ible Cordage, Office and
Annunciator Wire.

Underground and Aerial Cables.

NEW YORK OFFICE; 18 Cortlandt St.

P. C. AGKERMAN. Agent.

SXJBSCRI
FOR THE

Ujestern Electrician.

Our Balata Insulated Flexible Cords
ARE SUPERIOR TO ALL OTHERS.

SEND FOR SAMPLES.

MANUrACTUKERS OF

Insulated Wires, Flexible Cords ^nd^Cables for Teieohone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B, LYIVIAN
Electrical Supplies, '

Cleveland,

Ohio.

Tfli fill lip
Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET CHICAGO, ILL.

Bug § Dust Proof

BELLS.

Hazazer & Stanley,

e;u^ctricau
Manufacturers.

32 & 34 Frankfort St.,

NEW YORK.
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HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BJLRE AISTD IlSrSXJLJLXEID ^yyiRE.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper IVIagnet Wire, Flexibie Silk and Worsted

Cords for Incandescent Lighting', Round and Flat Copper Bars for Station Work.. Insulated Iron Pressure Wire.

'^>. =„—_**. » I) .-^^--

PATENTKK LINE WIRE
FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

J. L.

FACTORI ES:
BARCLAY, Selling Agent,

WATERBURY, CONN.
THOS. L. SCOVILL,

185 DEARBORN ST., CHICAGO, ILL.

AGENTS FOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

United states Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PBOPHIETOES OF THE

Cliase Police aM Fire Alarm Telesrapli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

MAGNETO BELLS.

Rose & Rein,
Electric |i|orks,

322 N. Second St.. St. Louis, Mo.

SEBASTIAN MAY & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Dealgned especially for electri-

clansand ottiera requiring alathe
for accurate work. Caralog:iie of
Lathes. Drill Presses, Tools, c Lt..

mailt'd ot) appllcarlon,

184 W. Second St.. Cincinnati. 0.

The Globe glectric Company,
Maftu/acturers, Importers and Dealers in

ELECTRICAL APPARAFU^ AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES.

4-6 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits.

These sets require no technical knowledge to connect; they are

all contained In black, highly finished hard rubber cases, inoiintcd In

nickel plate and ready for use The bell domes are all SJ Inches, the

coils are wound with silk covered wire and the coutacis are of

platinized silver.

Three Way Annunciator and Bell Set _ $16 00

Invalid's Ponable Call Bell Set 7 00

Burglar Alarm Set 7 50

Fire Abirm Outfit - $7 00 to S 00

Portable Electric Testing Set 10 00

Family Electro Medical Set 12 I'O

Telegraph Set for Short Lines and Learners 6 50

High and Low Temperature Alarm 12 00

Single Stroke or Trembling Bell Set 6 00

Switchboards. Switches, Annunciators. Bells, "Wires, Push But-

tons, Alarm Contacts, etc.

J. J. DICKEY, President. ISRAEL LOVETT,
H. J. WELLS, Sec'y and Gen'l Man. Sup't and Electrician.

FLEMON DRAKE, Vice President

L. H. KOETY. Treasurer.

MIDLAND ILICTEIC CO
OMAHA, NEBRASKA.

»>

-DEALERS IN-

For tb© Tellcgffapb, '^©lep&.oae and Bleetrie MgM.

Hotel and House Annunciators, Burglar Alarms. Fire Alarms. Electric Gas Lighting, Speaking Tubes,
Elevator Annunciators, Batteries. Push Buttons. Electric Pens, Telegraph Learner's Instruments, Medical

Batteries, Linemen's Tools, Bell HangtTs' Supplies, Ealiway Velocipedes, Cars, Etc.

Western Agents THE OKONITE CO.. and the Kelurn Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. We own the Franchises of the Western States and Territories for the

IMPROVED McCULLOH

^mWWW -5* DISTRICT •^ TEIiEGR^PJI 4 gYg¥EM,1^
and are prepared to give franchises and construct plants on reasonable terms.

|J^~Estimates furnished and contracts made for any and all kinds of Electrical Work In any part of the
West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

WATERHOUSE SYSTEM

arqano incandescent
electric lighting.

The only perfect Automatic Instantaneous

Current Regulation.

A 2,000 c. p. Arc Light produced with less than two-thirds of a Horse Power, or

twelve 16 c. p. incandescent lamps to one Horse Power.

We are producing 210 2,000 c. p. Arc Lights, Commercial lighting, on 3,400 lbs.

of coal per night, from dusk to 1 o'clock, or 3 lbs. of coal per light per hour.-

We guarantee that the above lights will successfully compete with any Arc Lights
in the world, for Size, If lUteness and ateadiness.

Advantages, 35 per x;ent. less in steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND MFG. CO.
HARTFORD, CONN.

—AND

—

154 LA SALLE STREET, CHICAGO, ILL.

SHAWi GEARY
MFGR'S &.DEALERS : -

1

53&55N0.SEVENTH ST.

^ PHILADELPHIA _

SEND FOR CATALOGUE.

"WA-INTJED.
AGENTS for Lord's Eolicr Compound, A

chance for engineers and men on the road,

AIbo local agents with means. State present
occupation. Address

CEO. W. LORD,
316 Union Stret-t, Philadelphia. Pa.

GONDA {FORMERLY PRISM) CELL, COMPLETE.

Tlie Standard Open-Circuit Batteries of tlie World,

GONDA and DISQUE,

The Only Genuine Leclanclie Batteries

Are those which bear this

liABEL, and the Trade-Mark, GONDA.

DO NOT BE I-UPOSEU UPON BY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO.,

149 West Eighteenth Street, New York.

GENUINE DISqUE CELL, COJirLETE

The Porous Cell also bears Label.
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Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc.. Etc

ELECTRICAL AND MECHANICAL ENGINEER, %'a',JS'
CNER.
FACTURER.

OfTlce and Works: 76 MARKET ST., CHICAGO.
XHCE BKCK AUTOBI/VTIO JlirNGIIM!:.

For Electric Llt;lit Service mid nil other pui-poscs rcqulrlni;; l^ower; Ecoiiuinlciil In Slcaiii Consiiminlon;
Docs not Rnco; Speed Contitnut uuder Viirylut' Loads and PresHuru of Stciim; Simple lu Con a Iru ell on.

KcQulroa no more space tlinn double disc enduoB.

Contracts tftken for complete stcnm planla. iuchicKng boilers and all coimectiuna, masonry and rec-

All work guaranteed. Send for Catalogue and full particulars. Address

THE TAYLOR MANUFACTURING CO., Chambersburff, Pa., U. S. A.

Chicago Electric Club.

There will be a meeting of the Cliicajjo
Electric Club Monday evening, Mareli
10th, at S o'clock, at the rooms of the Club,
123-124 Clark Street.

Annunciators,
PATENT GRAVITY DROP.

ANNUNCIATOR SUPPLIES.

Mansfield Electric Co,,
383 FEDERAL STREET, BOSTON, MASS.

G^ILES ILlS[Tl-lSKILCrJSllETTC SHIELID FOR IXTAXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Oenilemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months -

that I have worn my watch, and to-day
it is (without correcting time) about one
minute slow. Considering the fact that

I am every da}^ near dynamo electric

machines in our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas- ^iA
ure, can be derived from a good time- %Z-
keeper. At present. Hook upon a watch ^ys^i
without a shield as a thing incomplete, "%
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE, ^

Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic disturbances.
Send for descriptive circular.

'
' * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed

bos of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.
WM. A. ANTHONY,

Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time-pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-

tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading

magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

GILES BROS. & CO., 103 State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon tlie Market.

Manufactured for both

f\rQ apd I9ea9d(^s(;e9t ($ir(;uits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICITED,
Address

:

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitution and Monument Sts. Factory B, Buren and Alonnnaent Sts.

NEW TOEK

:

PiOOMS 347. 348 & 34!) Potter Building.

BOSTON

:

KooMS 57 & 58 Hancock Bldq., 178 Devonshtrk St.

Tl^e U/oodbury

AUTOMATIC

Cut-Off High Speed

ei]eii]£.

ALSO BUILDERS OF

-MASUTACTUEED BY-

^OODBUr^Y Gnginb --^

Company. "^

piaii} 5lide Ualue
AND

Donlile Valve Meaimn Speefl

AUTOMATIC

Qut-Off E^i)(Ji9(^8

AND

TUBULAR BOILERS.

AddrcBS the Manofactnrers at

652 Mill street, ROCHESTER, H. 1.

I
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G.£C.' Electric Motor

I j||||iiiiiiiu--~X''^v -"

1 -2 H- P. Motor for Incandescent Circuit.

Efficient Electric Motors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REGULATION.

Interchangeable Parts. Designed for Popular Commercial Use.

0« ®'X/E,C!l^I

90 South 5th Avenue, Kew York City.

'•?

C:J3L.E!"VE3IL.-A.KriD, OHIO.
MANUFACTURERS OF

Incandescence

Lighting

Apparatus.

CAEBOXS FOR ARC LAMPS. Etc., Etc.

Chicago agent,

ALEXANDER KEMPT,
130 Washington St.

Omaha agent,

"E. G. TUPPER,
1 509 Farnhara St

Telegraph, Telephone and Electric [Ight Supplies.

ANNUmOIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

C^ALL APPARATUS WARRANTED AND SATISFACTfON GUARANTEED.

MAGNETO BELL, ETC., ETC.

I^ailuyay J<^l(^(5rapl7 5^PP'y Qompa^y,

No. 211 and 213 Randolph Street, CHICAGO.

CORHKSPOSTDENOH SOLTOITED.

Jl^e Empir^^ity Electric; ^c,

15 DEY STREET, NEW YORK,

MANTEFACTTIREHS OF

-xtiipwmi, nuGRP^PH,

Electric Light Supplies,

WRITE FOR PRICES.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, IVIanufacturers, Elmira, New York.

BUILDERS OF

Single Yalvs and Corliss Yalve

ENGINES.
SELF CONTAINED AND SINGLE CRANK

ENGINES
Spciallj Adapted for Electric LiglitiDi.

WESTERN DEPARTMENT:

No. 10 S. Canal St.

i'^#^"^'' CHICAGO.

H. S. WALKER, MANAGER.

TELEPHONE 4024.
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Weather-Proof Line Wire,

FOB ELECTRIC LIGHT PURPOSES.

The Insulation Resistance Is good, and Is not affected by moisture, heat,

cold, acids or alkalies. But little more expense than Underwriters.

lectrical SiJipply Co
171 RANDOLPH ST., CHICAGO. 17 DEY ST., NEW YORK.

Factories, ANSONIA, CONN. Branch Office, 125 W. 6th St., KANSAS CITY, MO.

THE ELECTRICAL PROTECTIVE SUPPLY CO.,

Factories: ANSONIA, CONN.
Manufacturers and Importers of and Dealers in

Telegraph, District Telegraph, Telephone, Fire Alarm, Burglar Alarm, General Electrical

Supplies, and Railway and Steamship Supplies.

Sole Agents United States for APPLEGATE'S ELECTRIC FLOOR MATTING.

The Chicago Electrical Development Co,
PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on royalty, We have superior advantages for placing patented articles on the market.
Correspondence with inventors solicited.

THE ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER, Manager. 171 Randolph Street, CHICAGO.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.
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The Van Depoele Electric Manufacturing Go.
OF CHICAGO, ILL,, U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE

Electric Railway
Apparatus,

Electric Arc Light Dynamos and

Lamps,

CONSTANT SPEED STATIONARY

ELECTRIC MOTORS, ETC.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.

Thousands in use. Guaranteed

equal to any in every respect.

Van Depoele Electric Lights

VAN DEPOELE

Qlectric [{ailuiays

ARE IN OPKRATION AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., W^indsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont.,; Omaha, Neb., and

Dayton, Ohio.

Estimates and Catalogues sent on
Application.

Are in use everywhere and are daily growing in Popularity. Write for Illustratea

Electric Light Catalogue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15, 17, 19 & 21 NORTH CLINTON STREET,

NEW YORK OFFICE: Rooms 220, 221 & 222. Ho. 45 BROADWAY. CHICAGO, ILL., U. S. A.

^LECTRIC i- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Xlie JLlMLERICiLK IDYKTATilO HJLS KO EQUAL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits 01

the AMERICAN''iSYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

AMEBrcAH ElECTBIC IiAMUF.aCT0BIMG CO.,

18 Cortlandt Street, NEW YORK.
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SLATTEEY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

tfort Wayne Jenney Electric Light Company
FORT WAYNE, INDIANA.

Tlie most caxefvally 'worked out and complete Alterxxatlng System of Slectrlc

Zilgb-tixxg In Sadstence.

ARMATURE

Giiamnteeil

Converter

1

12

16

Power

kmps

TO THE

Horse Power

Guaranteed.

SLATTERY ALTERNATING DYNAMO.

port U/ayne Jenney Electric tight Company,
MANUFACTURERS OF

Xlie Slattery Iziduction System,

THE JENNEY ARC DYNAMO AND LAMP.
Main Office and Works, FORT WAYNE, IND.

NEW YORK OFFICE: 242. 244 E. i22d St. New York Electrical Construction Co.

CHICAGO OFFICE, i 15- 1 1 7 :Monroe Street, I PHILADELPHIA OFFICE, 26 N. Seventh St.

W. J. BUCKLEY, Manager.
| G. A. WILBUR, Manager.

CITY OF MEXICO OFFICE, MEXICO, F. Adam, Successor.
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Standard Underground Cable Company,
Senersl Offlcss, Ho. 703 PENH. AVE., FIIISBSBCE, Si..

ittnih Ofiees:

ITev 7ork, Telephone Baildlng, Cortlftndt Street,

Q. L. Wiley Manager.
CUoago, 139 Bait Mtllioi Street, F. E. Segen-

hatat, Uanagei,

aiAinjFAOTUEaES OF

The Ujaring )|nti-|nduction «|i gunched Cables
For Telegraph, Telephone, Electric Light and Power; Underground, Submarine

and Aerial.

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line Wire, Underwriters', Magnet, Annunciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables.

m'DAY'S KERITE INSULATION.
Tie acknowledged Standard for durable and high

ns atlon. Its merits proved by a record of over
q rter of a century. Adapted to all electrical purposes.

Electric Light and Power.

Telegraph and Telephone,

Railway and all other / j Fncasod IViret
Branches of Signaling.

'^'"' '^"Oasoa Wires.

Aerial Use,

All Sizes Subterranean Use,

Submarine Use

Concealed Wiring in all Locations.

CLARK B. HOTCHKISSp Gen1 Mgr., 16 Dey St.JEW YORK.

LEATHER LINK BELT TESTIMONIAL.
EDISON ELECTRIC LIGHT CO.,

16 & 18 Broad Street,

New Yoek, Oct. 28, 1887.

Messrs. Chaa. A. Schleren & Co., 47 Ferry Street, N. Y.

Gpntlemen :—I have lieen using two of your Leather Link Belta In my
Electric Plant at Greenwich, Conn, for the past two months and can bear eye
witness to the fact that they possess many Important advantages over any
and all belts with which I have had experience.

They impose less strain upon the Dynamo bearings and consequently allow
of no heating and the use of less oil. As they are invariably run under Httle
or no tension, the vibration due to different atmospheric conditions ceases to
lie a matter of consequence.

These are their chief points of superiority though not all, I am of the
opinion, for instance, that a belt of this character will outlive the purchaser
Id every case.

I recommend them to all Electric Light Manufacturers and users.

Tours Very Truly,
EDWARD H. JOHNSON.

(3][LLEIIIDE1(

"

INSULATING and
WATERPROOFING

4g Scoadwa^, Ne'w Vecb. IS4 KaBalle St., Cbteago,

doMpAny,

MAiniFAOTTrEKEB 07-

jINSULATED WIRES AND CABLES.
Bitite Wires for Use Undergfround, In Plaster,

Damp Places, Etc., Etc.©
Teinidad "V71BK8 for Line Work In place of Underwriters.

NEW YORK SAFETY STEAM POWER CO.,
Builders of High Grade Self-Conlalned

AfltoMtic CEt-Off Eilies,
SPEOLAliLT ADAPTED FOB KUNNISO .

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

Westbbn Ofpioe and "Wabeeoomb:

64 & 66 S. Canal St., Chicago, III.

WM. A. HAMHETT, Manager.

ANSONIA BRASS & GOFFER GOMFANY,
Sole Manufacturers of COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

C B B A

A.—Cuijpfr vvite. L. x..— 1 ^o LiitiJs., batUialeJ \villi iMte-troof Insulation. 0.—Braided Cotton,
•saturated with a Slack, Weather-Proof Composition.

Approved by New York Board of Fire Underwriters. Samples furnished upon application. Pure Elec-
tric Copper Wire, bare and covered, of every description.

wADcpnnMG i 19 and 21 Cliff St., New York.WAKtKuum&.
-j 54 Washington St., Chicago, Ills.

FACTORIES:
ANSONIA, CONN.

Davibl "W. Maemon, President.
4x>DisoN H. NoRDTKE, Vlce-PrcBldent,

Cbablss D, Jbhvbt* Electrlolflm. Bbaiitabd Robison, Secretai^.
AuoB K. H01.1.0WELL, TreaBoier.

Jenney Electric Company.
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and "Maniifactarers of his

Improved Oynamo, tamp $
Electric |I|otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these edbentlals It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

PnrCES Furnished for the Jenney Arc or Incan-
descent Systems, or for both comsined.

TheJenney -IncandescentDynamos are self-regulatfng,

and permit the turning on and off of one or all of the Lamps
at will.

T/iis Company gives special atiention lo' f^^'-'-.^tih.^ X-.i.'.s,

Shops., Factories^ etc.., with Individual Planv^.

&- SEIID (08 PIUFILEI IlLDSMIHG IHO lESClltlllG HE SISTIH.-^

OFFIOK AND WOBKS:

Cor. Kentucky Ave. and Morris St.

INDIANAPOLIS. IND.
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The Thomson-Houston EleclriG Go.
EASTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON.
SOLE OWNERS AND MANUFACTURERS OF THE

WESTERN OFFICE:

PULLMAN BUILDING, CHICAGO, ILL.

ONLY PERFECT AUTOMATIC SYSTEM

-^l

SERIES LAMPS

]|rc-Circuits.

These Lamps have repeatedly
shown their superiority under
test.

First Medal : Best Aio-Llght, LouisTiUe, 1883,

First Prize : Best System of Arc-Lighting,

Cinciimati Industrial Exposition, 1883.

-OF-

Electric ||rc-[ighting

This Company was given the only Gold IVIedal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the customer.

*

SELF-GOVERNING ELECTRIC MOTORS.
of all sizes for the transmission of Power. Plans and estimates for all kinds of Arc,

and Incandescent Lighting and Power Plants.
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EDISON'S NEW LAMP.
Guaranteed Economy 12 1 6-Candle Power Lamps per Commercial

Horse Power. Guaranteed average life, 600 hours.

EXTRACTS FROM LETTERS OF LAST MONTH RELATIVE TO

PLANT IN PEOPLE'S THEATRE, MINNEAPOLIS

U. S. LAMP.

Grand Opera House
Feb. 23, 1888.

" I have read the Statements of my electrician and engineer regarding the electric light plant pot in

my theatre some tlirce months ago by you. and wish to say that I fully endorse all that they have said, and
would Bay more if I thought it necessary. * + The best Indorsement I can give you Is to say tliat if

I were to purchase another plant, I should certainly select the Edison svstcm. * * •

Yours truly, LAMBERT HATS, Proprietor People's Theatre."

Letterfrom Edward H. Chase, Elecincian, People's Theatre, Feb. 23, 1888.

*' * * • In regard to life of the lamps. I can say that In my opinion they are lasting far better than I

was led to expect. * * * AVe have 529 sixteen candle power lamps burning iilrogether in the plant, and
we average five iiours burning each day. We started up on the 3l8t day of October, and have run every day
since. * * * This makes 120 days of Tunning, and during that time we have only burned out 70 lamps,
which I consider a wonderful record so far. I would like to state that I was led from the talk of jigL'nts of
other companies to think that the lamps would become black iif.er being run a short time. This Is not the
case. * * We do not possess a single lamp that 1b at all black, 1 have tested the electromotive force
on the lamps on the different circuits throughout the plant, and tlnd there Is not a variation of over half a
volt. * * * It l8 certainly the finest equipped and working plant in this city, and one of which you should
certainly feel proud. * # *"

Letterfrom Wm, D, Stevens, Engineer People's Theatre, Feb. 22, 1888.

" The electric light plant In People's Theatre started Monday, October 3ist, and has been running con-
tinually since that time. I have yet to find a tlaw In Its construction. * * * There has been absolutely
no trouble whatever with the dynamos since they were started; and I wish to be cmptmtlc in wliat I say, as

1 have heard that the opposition electric light companies assert that the plant Ih not working at all satis-

factorily. I am running two Incandescent light dynamos—Edison System—of 250 lights capacity each, with
a high speed automatic engine of the Ide make. * * * The engine Is developing with the entire load of
529 sixteen candle power lamps, about J5 horsepower, which Is doing better than represented. * * *

The plant is visited by a large number uf people, principally Engineer.-;, and they all pronounce It to be one
of the most beautiful running plants ihey ever saw. The working of the dynamos is simply perfect. There
is no sparking of the brushes, and the commutators are at present as smooth as glass. * * * This is not
the first experience I have had In running electric light, and tliink I am competent of judging whether the
same is operating as It should. I am safe In saying that there is not a better or more satlsfacrory working
plant In this section of the country. • • *"

Letterfrom F. C. RvgJies, Electneian, PUUbury Mills, Minneapolis, Feb. 24, 1888.

" I have, at your request, made an examination of the electric light plant at the People's Tlieatre, and
found it In good running order. * * * i visited the plant several times, boih wlien running and when it

was being wired, and I consider It the best lighted, and has the most complete regulating devices in the city,

and great credit Is due to the parties for the nmmier In whicli the plant Is oonstructetl."

General Agrents Edison United
Manufacturing Co.,Plants Installed by LEONARD & IZARD,

185 DEARBORN STREET, CHICAGO

MINNEAPOLIS.

HORSE
ER.610 U. S. 16 Candle Lamps, 53 Indicated pX

348 Edison 16 " " 54

CONSEQUENTLY, THE

Edisoii pMnT uins Rejegteb miD Put Out,

AND UNITED STATES PUT IN.

U. S. 610 Lamps, 53 H. P., equals 1 lAVper H. P.

Edison 348 Lamps, 54 H. P., equals 6tVt per H. P.

ABOVE raOM ACCURATE TESTS. KO COMMENTS. FOU pIetICULAES, APPLY TO

THE U. S. ELECTRIC LIGHTING CO.,

C. C. WARREN, Manager. 216 LA SALLE ST., CHICAGO.

Central Electric Company,
**-«—»- WESTERN AGENTS -0

—

i-H-

^O^^
vlon/;: COIJ^^

TRADE MARK.

WIRES AND CABLES.
>

UNDERWRITERS' WIRE, MAGNET WIRE, INCANDESCENT CORDAGE, INSULATING TAPES.
ANNUNCIATOR WIRE, OFFICE WIRE, CHATTERTON'S COMPOUND, INSULATORS.

Candee Aerial Ziine T^ire for Sleclric Iiigb-t and Telepla-one 'D'ses.

Pins and Brackets, Hard and Soft Rubber, Tubes, Sheet and Rod.

Fry's Patent Pliers and Connectors, Stubb's Pliers, Digging Bars, Shovels, Spoons, Wire Reels Fitted

to Barrows or Wagon. Bits, Braces, Draw Knives, etc.

MAGNETO BELLS. IRON BOX BELLS, WOOD BOX BELLS, SKELETON BELLS.

BATTERIES, Law, Microphone, Crowfoot, Smee, Prism, LeClanohe Disque, Bunsen, Grenet.

Bronze Pushes, Wood Pushes, Floor Keys, Annunciators, Burglar Alarms. Watchman's Time Detectors,
Electric Gas Lighting Apparatus, Telegraph Instruments, Keys, Sounders, Learners' Sets,

Box Relays, etc., at Bottom Prices. Orders Filled Promptly.

CLEVELAND ARC AND INCANDESCENT SWITCHES.

CENTRAL ELECTRIC COMPANY,
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Cle-irelanci, Oliio-
MANUFACTURERS OF

ELECTRIC LIGHT CARBONS andBATTERY MATERIAL.

::::::::::::::::::::::;:::::;;;:;:;::;;::::;:;:;::;:;;;;;;:;;;::;::I,a^^y Office, "::"""":::""::::::::::::::::::::"::::::":::::"-:""::":.

rSoom-s OS «ncl eo Teniple Conrf, 33S r>Ei*^R,IBORrsr ST., CHICAOO.
PATENT AND TRADE-MARK CASES.

The Standard Carbon Co.,
SUCCESSORS TO THE

BoTJLlton, Cleveland^ and. Crystal Cartoon Coxxipazixes.
C Ij £3 'XT £1 Xj .1^ Kir x> , oxxxo

THE VULOAN WIRE,
HEHETOFOKE KNOWN AS

THE CAMPBELL LINE WIRE,

For the Electric Light, Telephone and Telegraph,
MANUFACTURED AND SOLD ET

The Campbell Electrical Supply Co., 95 Miik st., boston, mass.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND" POWER.

Agents for Armlngton & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rocking and Sheffield Grates, Lowe Feed Water Heater,make Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH. S21 DELAWARE ST., KANSAS CITY.

Sawyer -Man Electric Co.
LICENSEES OF THE H

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MDTDiL LIFE BLDg.

32 NASSAU ST., "

NEW YORK

Plana and Estimates Furnlsbed
for all kinds of Incandes-

cent LlgbtlDg.

Philadelphia Office:

No, 308 WALNDT ST

BOSTON OFFICE: ^
No. 33 FEDERAL ST,

Estimates Furnished for the
Thomson-HoustoD System

of Arc Lighting.

The DYNAMO of this Company is AUTOMATIC In Its regulation, and will maintain a UNIFOEM
LIGHT, with ALL or ANT PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWER during Us Guaranteed Life.

Compensation BalanceiHair-spring,
"^T^ZXXCXX .A.H.TS

Uninflaenced

BY

PAILLARD'S PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAIR SPRANG.

Adjusted

TO

Temperature.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Elihu
Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested

them.

These watches are made in all sizes. Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and

,

cost no more than other makes of same quality without the Non-Magnetic feature.
They are especially adapted to the uses of

MLM€!tmmmmB amb womeieb AmeuifD d¥hamo§,
and_for^durability, fine workmanship, and accuracy of performance are unsurpassed.

P'or Sale loy all First-class J'e-KrelersT
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The Single-Acting and

Self-Lubricating Principles

Mark the second great advance in Steann Engineering, and

represent the Highest type of

CONTROLLED BY

Westinghouse, Church, Kerr & Co.
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Main Switch for Electric Railways. '

The illustration represents a main switch for

electric railways. The great difficulty met with

in switches for electric traction work is that of

excessive sparking. This is due not only to the

large power which has to be transmitted through

the switch, but chiefly to the fact that the circuit

necessarily has much self-induction. When an
electric current is used only for lighting, the

self-induction is comparatively small, and may,
in the case of glow lamp installations, be quite

negligible. A fairly strong lighting current may
therefore be interrupted by a switch of ordinary

construction without excessive sparking ; but

when the current is used to operate an electro-

motor in which the self-induction of the field

magnets and armature is considerable, a heavy
flash is produced upon breaking the circuit. It

is, of course, impossible to entirely avoid sparking

with any construction of switch, and the only

advantage which the designer of a switch can
employ is that of letting the spark be produced
in a place where it is not injurious. In other

words, the spark must not be allowed to take

place between the working contacts of the switch,

but between special sparking pieces which may
be easily replaced. Such specking pieces are now
also put on the better class of electric light

switches, where they are of metal ; but in the

switch we illustrate the sparking pieces consist of

short and stout carbon pencils. We may mention
that, some years ago, Messrs. Siemens introduced

a switch designed on the same principle ; in this

the connection was first broken by the working
contacts on the face of the switch, and afterwards

between two carbon pencils behind the face.

Switches for electric tram cars or railways must
be designed to permit of the breaking of a con-

siderably larger current than that nominally re-

quired to work the car. When first starting the

car, the current is necessarily in excess of its nor-

mal value, and if, a few seconds after starting, it

should be required to switch off, the switch must
be able to break this excess current without being
injured. The switch we illustrate is intended to

break a current of 200 amperes flowing under a

potential difference of 300 volts. The face of

the switch-board is of slate, set in a cast iron

frame about 2 feet by 3 feet, and there are

five contacts on the face, four of them with termi-

nals at the back, which take the leads to the arti-

ficial resistances in the usual way. The switch-

lever is pivoted at the bottom and provided with
a spring catch and segment similar in construc-

tion to that used on locomotives. About the

middle of the lever there is an insulated piece
forming one pole of the switch. This piece is

in connection with the metal contact piece behind
the lever, but in front of the fare of the board,
and with a carbon pencil behind the board,
the metal stud which carries the carbon holder
passing through the segmental slot shown in the

illustration. At the back of each of the four con-
tacts is another carbon holder, and the carbons
are so set that the carbon on the lever can not
pass them without deflecting each through a cer-

tain arc, a spring attachment on each carbon
holder being provided to bring it back to the
radial position after the lever has passed. By
this means the break on the back of the board
occurs after the working contacts on the face have
already been separated. The switch board is in-

tended to be fixed on the front platform to the
right of the driver, so that he may work the lever

with his right hand, as is done on locomotives.

1 I)idustrie8, February 24tli.

Electrical Bullet Probe.

The construction of Dr. Girdner's electrical

bullet probe, described at a recent meeting of the

New York Academy of Medicine, is as follows;

To each of the two terminals of telephone receiv-

er, an insulated flexible wire, about four feet

long, is connected. At the free end of one of

these wires a hollow, bulbous piece of steel is at-

tached. At the free end of the other wire is a
suitable handle in which a probe may be placed,

and held by a clamp screw. The internal arrange-

ment of the handle is such that a perfect electri-

cal contact exists between the end of the probe
and that of the wire which terminates in the han-

dle; the same is true for the end of the other wire

and the steel bulb. When a current of electricity

is passed through the coil in the receiver by
means of the bulb, and the probe, each time that

the current is madeand broken a clicking or

rasping sound is heard in the receiver held to the

ear. All sounds are shut out except that heard

when the bullet is touched; and the apparatus is

so constructed that both hands are left free. In

describing the application, of this probe, Dr. Gird-

ner mentioned a case seen in practice, in which

a musket ball had lain between the bones of the leg

for twenty-two years. When an ordinary probe was
passed, hard substances could be felt in many
places, but it could not be told whether they

were bone or bullet. The porcelain probe, in-

vented by the distinguished French surgeon,

Nelaton, was of no use, as the bullet was so cov-

ered by a thick crust of salts of lead as

not to be marked when it was rubbed against

the bullet. When the telephonic probe was passed,

no response came so long as bone and other

tissues were touched; but, the moment the probe

came in contact with the bullet, a clicking and

rasping sound was heard in the telephone. Dur-
ing this test the steel bulb was held in the patient's

mouth.

Magneto Bell Test.
M. A. Knapp, of the Railway Telegraph

Supply company, of Chicago, made a test of a
long distance telephone on the Postal Telegraph
wires on a recent Sunday. The points between
Which communication was attempted were Chica-

go and New York. Themessage was sent by tele-

graph that conversation would be attempted, but
that part of the test was unsuccessful. Mr. Knapp
was delighted, however, to find that his magneto
bells responded when the New York operator

rang him up. In speaking of the test,

Mr. Knapp said, " I have not yet found any one
who believes that the bell rang, but I can as-

sure you it was a fact. Of course everything

combined in our favor. The wire which was
used is heavy copper. The bells were not made
for the test, but were taken from our ordinary

stock. To tell the truth, 1 did not imagine that

the bell could ring, but it did."

Electric Railway at Richmond.
The electric railway at Richmond is running

with the greatest success. Fifteen cars are ope-
rated on Sunday and twelve on other days. On
Sunday, February 26th, the receipts averaged $25
per car. A telegram was recently sent by a pres-

_

ident of a street car railway company to John F.

Barry, treasurer of the Richmond Union Passen-

ger Railroad Co. asking for his opinion of the

electric railway. His reply was as follows :

" Am very much pleased with its working. It is

working well." In his letter addressed to the

same gentleman Mr. Barry spoke in the highest

terms of the Sprague motor, which is employed
on the road. He says: " It has been subjected

to a very severe test in Richmond, both in the

way of heavy grades and sharp curves and its

success is assured." The Wilmington, Del., city

railroad company which has been running trial

trips with an electric car opened the car for busi-

ness Monday.

Telegraphing By Induction.
An operator who had charge of the instrument

for telegraphing by induction from the Lehigh
Valley train was recently interviewed by a New
York 5//// reporter. He said; "The advantages
to the passengers are very great. Every trip nu-

merous passengers send messages by me. Some
of them are of such a nature that it would be
quite a serious matter for the sender to have to

wait until the next stop to send them. Of course,

on some of the fast trains, that do not make any
stop at all for hours, the importance is increased.

Passengers may send messages from the car to

any point reached by the Western Union, and
can similarly receive messages from any such

point. A lady was taken sick on this train going
out to Easton the other day. I used my instru-

ment, and when the train stopped there was an
ambulance and a physician waiting for her. We
had hardly pulled out of Newark yesterday

when the conductor received a message from a

lady who had got off there, asking him to look

out for her satchel, which she had forgotten to

take with her."

"What does the system cost?"

"It costs aboutf 15 to equip each car, but only
one car on a tram has to be equipped. The out-

side line costs $50 a mile, including labor and
all. When the old line is near the road it is

not necessary to erect a new one. But it

would soon pay for itself by the advertisement
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that it would give tlie road. If passengers Icnew

that ihey were to be l<ept at all tnines in connec-

tion with the world outside of the car in which

they ride, and that their safety is looked after as

carefully as possible, by connecting their conduc-

tor with the conductors of all other trains for

miles and with the dispatcher, they would
have less fear of danger from collisions and other

accidents."

Natural Gas Rivalled.

A. J. Simmons, of Indianapolis, asserts that he

has discovered a method of economizing fuel by

which the use of coal will be made cheaper than

natural gas. He gives the following explanation:

"I discovered that the atomic movement of flame

and electricity is the same and that it can be in-

sulated. On the other hand, while the atomic

movement of magnetism and radiant heat is the

same it can not be insulated. Faraday was the

first to discover the mechanical effect on flame.

My discovery relates to the chemical effect, which

is the superoxide of oxygen, generally known as

ozone. I placed an iron bar in the bridge wall

of a furnace, and by varying the magnetism in

the bar found I could distort the flame at will.

For this purpose in my first experiment I used a

dynamo, but afterwards, trying the cell system,

obtained effects nearly equal to those from the

dynamo. Through a process known only to my-
self, and which I will not patent, the flame pro-

duces a magnetic prestige which brings down the

oxygen, the life of all fires. When properly fired

no smoke is emitted, because the same process

exhausts the hydrogen, the one great element of

smoke."

Inter-State Telephone Company.
The Inter-State Telephone company of Chicago

is endeavoring to secure an ordinance giving the

corporation permission to introduce its system in

the city. In its application the company states that

i^^-i-L

it proposes to charge subscribers ijfso per year
rental. The company uses the Hopkins telephone,
shown in the accompanying illustration, with
the discontinuous circuit. The instrument, the
officers say, can be made much cheaper than any
other instrument and consequently the company
can afford to charge a much lower rental. If the

company receives the desired permission the work
of securing subscribers and putting in instru-

ments will be immediately begun. The officers

of the company are: President, Charles M.
Partridge; vice president, Thomas B. Gault; sec-

retary Samuel C. Heald; treasurer, B. Sherman.
The company, the officers say, has plenty of

available capital to put a plant into thorough
working order in this city and to push ihe busi-

ness into other states as it is proposes to do at

an early date.

Farbaky & Schenek's Accumulator
Plates.'

The object aimed at in these plates is so to

construct or manufacture them that the active
material does not expand so as to break the
frames. The material used does not fill up the
lead frame, but is divided by gaps or holes which
may be conveniently arranged so as to form reg-

ular divisions in the grating. By means of this

improvement the durability of the plates or ele-

ments, and consequently that of the accumulator,
is claimed to be greatly increased.

The cause of the gradual destruction of the
lead frames of the plates, under ordinary con-
ditions, is that the active material increases in

volume to a considerable extent, although slowly,

and by continually expanding and stretching the
frame produces cracks or flaws in the latter.

When the protecting crust of crystalline oxide of

^ ILondon Electrical HeEieic, February 24tli.

lead breaks away from the lead, the sulphuric

acid or electrolyte and the electrolytically gene-

rated ozone obtain free access to these cracks,

and this occurs after a time at numerous places,

so that the continuity of the lead frame is ulti-

mately broken and its conductivity destroyed,

the plate or element finally falling to pieces.

This is prevented in Farbaky & Schenek's plates

by employing in place of gratings formed by
straight bars crossing one another, a frame formed
by intersecting rings or divisions forming poly-

gonal spaces for the reception of the active ma-
terial with gaps or spaces between, which are

unoccupied. The illustration shows aside eleva-

tion and transverse section of the new form of plate

know simply how the connections are made.
If so, a graphic representation will be of more
service than explanation in words. Consequently
we give space to the engraving in connection.]
— Ed.

The Elements of Electric Lighting.
By Philip Atkinson, PI). D.

Number xxxiii.

Construction of the Incandescent
Lamp Continued.— It will be seen from Figs.

74 and 75, which represent different styles of the

latest Swan lamp, that the method of mounting the

lamp and connecting it with the electric circuit is

essentially the same as that of the Weston and Edi-

I
'^i'

or element, in whicli it will be seen that the rings, c,

forming the grating are so arranged that polygo-

nal spaces at a are formed for the reception of

active material, the spaces at 1/ being left empty.
In this form of construction the augmentation

in volume of the active material takes place with-

out injury to the plate or element, as the unoccu-
pied spaces, i, permit of the expansion of the

contents of each space, and the divisions are not

stretched but rather compressed, so that the frame
as a whole undergoes practically no alteration in

its form, and is thereby protected to a considera-

ble extent from deterioration. It will be evident
that the divisions may be of other shape than
circular, provided that there are the spaces for

the active material with unoccupied spaces be-

tween.

son, as shown by the description and illustrations

already given; thebulb with its inclosed filament,

platinum wires and connections, and brass collar,

forming one part; and the brass tube to which it

is attached as shown, containing the apparatus

for opening and closing the circuit by an insula-

ting handle, forming the other part. This ap-

paratus may be varied indefinitely ; its construc-

tion being a mere matter of mechanical detail.

The position of the lamp is entirely a matter

of convenience ; it may be placed with the bulb

above or below the point of support ; in a ver-

tical position, or at any angle required for the

radiation of the light in any desired direction.

In this respect it has greatly the advantage of

the arc lamp,which practically requires a vertical

position below the point of support, and casts a

How to Connect an Electric Bell.

To the Editor o/We.stkrn Elhotrioian:

Brighton Park, 111.—Will you kindly let me
know through the columns of your paper how to

connect an electric bell. Nathaniel Dickey.

[We infer that our correspondent wishes to

shadow on the spot directly underneath, while ag
incandescent lamp, in the same position, casts i

downward shadow.
As the rupture of the filament renders thi

hermetically sealed bulb useless, a method ha|
been patented by which the bulb is closed by al
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stopper having an elastic packing designed to

render the joint air tight, so that the same bulb,

with its stopper and connected wires can be used
again by attaching a new filament This method
has evidently not been found practical, since it has

•not come into use; and it is doubtful whether it

would be possible to render such a method prac-

tical, or to gain any advantage from it. The packing
should exclude the air as perfectly as the hermeti-
cal sealing by fusion of the glass, and be of such
quality as to resist deterioration from the alter-

nate heating end cooling of the bulb. The
exhaust vent would require to be closed in a

similar manner unless made through the stopper;

and as the stopper with its connected wires is

more expensive than the bulb, the economic ad-

vantage of closing a vent through it, in the same
manner, is apparent, since the hermetical sealing

of a vent through stopper or bulb by fusion of

the glass renders either practically useless for

the introduction of a new filament.

Fig. 74.

If the expense of re-fitting incurred by this

method should prove equal to that now incurred
by the loss of the hermetically sealed bulb, there
would be no advantage in its adoption. This
expense would include the removal of the black
deposit from the interior of the old bulb, the re-

moval of the packing, removal of the old filament
and attachment of the new, and the exhausting.
The loss of the bulb itself is insignificant,

since its value is no greater than that of any or-

dinary glass bottle of equal size and quality, and
the platinum wires are easily removed from old
stoppers by fusing the glass. The principal loss

is the time and labor expended in fitting up and
exhausting the lamp, which, including the items
mentioned above, would be practically the same
for renewing an old lamp by the proposed
method as for preparing a new one by the present
method. The present charge to the consumer
for a new 16 candle lamp, to replace an old one,
after deducting rebate for platinum wire of old
lamp, is about 70 cents.

It is an interesting fact, in this connection,
that if the ends of a broken filament can be inter-

locked, as may often be done by jarring the bulb

slightly, especially with filaments of the corru-
gated or spiral form, the light can be renewed,
and such filaments often do good service for a
long time.

Electrical Distribution by Meansof Trans-
formers.'

By T. Kennett D. Mackenzie.

PART II.

With regard, now, to the practical working out
of a system of supply based upon parallel trans-
formers, I will endeavor to show what has
hitherto been done, the methods employed, and
the results obtained. The dynamo here claims our
first attention, and, being the generating source
of supply, forms, perhaps, the main feature in an
electrical installation. In the first place, it must
necessarily be of what is known as the alternat-

ing type. Up to very lately this class of machine
had in this country received but a small amount
of attention; now, however, since the transformer
system has become known and appreciated,
several makers have gone into the subject, and
many marked improvements have resulted. One
of the chief of these is the employment of iron

in the armature, and such good results have been
obtained by making the mass of iron very con-
siderable in both armature and field, that this plan
is now regularly adopted. One of the most im-
.portant points in this class of machine is self-

regulation, more especially with regard to small
variations in potential; the changes of load

occurring on a supply system, which pro-

duce extensive alterations in the external resis-

tance of the circuit, and consequently large varia-

tions in potential, being easily met in other v;ays,

such as by the introduction, either automatically
or by hand, of resistances into the exciting

circuit, or by varying the speed of the machine
itself. As much as 2 volts per foot of wire may
be obtained from the armature of a dynamo with-

out any very considerable speed; and as it is of

importance to get this amount, if not more, when
we remember that the magnetizing effect of the

current in the armature coils, as well as the
amount of self-induction, is proportional to the

number of turns in the coils. Now, since both
are objectionable when amounting to much, high

e. m. f. and steadiness of potential may be ob-

tained by greatly increasing the mass of iron so

that half saturation is never exceeded. Some
very large alternating current dynamos are now
in use in this country, probably the largest being
those by erranti, employed at the Grosvenor
gallery central station. Others, by the same
maker also, are now in hand for the new supply
works of the London Electric Supply corpora-
tion limited, at Deptford, whose dimensions ap-

pear rather formidable.

Their armatures are to be, I understand, about
42 feet in diameter, and will be driven direct from
quadruple expansion compound surface-conden-
sing engines of a marine type, indicating 5,000
h. p. each.

A type of alternating current dynamo founded
on a system previously known and patented, has

lately been altered so as to render it workable
and efficient by Mr. Kingdon, who, early in 1S86,

submitted to me his ideas upon the subject. Those
who had previously worked in the same direction

had failed to make a serviceable machine from
having overlooked the importance of laminating

all the iron acted upon electrically, as well as

other minor details requisite to make the idea

practicable.

A series of bobbins, whose cores form parts of

one whole continuous iron structure made of lamin-

ated soft iron plates, are divided into two divisions;

one of these is rendered magnetic by separate ex-

citati(jn, and the other is acted upon inductively

by the revolving laminated inductors, which may
form part of the fly-wheel of an engine. It will

be seen that if the bobbins of the first division be
coupled up and excited they will each have an
alternate polarity, and that if an iron armature
or inductor be placed across the pole of one of

these bobbins and the pole of the next non-ex-

cited bobbin, a current will be set up in the

wire forming this second bobbin, which current

will tend to make its core of an opposite polarity

to the one next it, and which is joined with it by
the inductor. As the revolving inductor alter-

nately connects the induced bobbin with its neigh-

bors, each of which has an opposite polarity, it

follows necessarily that the current that will flow in

the induced bobbin will be alternating.

I would draw your attention here to one strik-

ing feature in this machine, viz., that the same
mass of iron serves both for the field magnets and
the secondary coils, these all being, so to speak,
prolongations of teeth of the iron mass. A series

of alternate bobbins, excited and not excited, if

magnetically connected in this manner by revolv-
ing inductors, will yield a current from those
bobbins not separately excited, which current
will depend for its value upon the strength of the
magnetic field due to the excited bobbins, the size

of the induced bobbins, the quantity and dimen-
sions of the wire thereon and the speed at which
the inductors revolve.

Experiments made with a dynamo of this na-

ture have so far given very good results, some of

the main advantages that may be claimed for such
a type of generator being that there is no revolv-

ing or moving wire, no collectors and consequently
loose contact ; that the machine may be divided
into separate circuits, which, by means of a switch-

board, can be easily varied
; and, lastly, that very

V
Fig. 75.

great simplicity of construction, and consequently
low cost, is obtained. The fly-wheel of the en-

gine may carry the inductors, and as this can
easily be made of very great size, slow-running
machinery may be employed, with its consequent
advantages.

In designing supply works for electric lighting

on a large scale, I am of opinion that employ-
ment of a few very large dynamos, instead of a
larger number of smaller ones, is a mistake, and
that, .generally speaking, the output from each
dynamo should not exceed 10 per cent, of the

total capacity of that particular station. In all

running machinery, be as careful as one may, ac-

cidents will happen
;
Taot bearings will, when least

expected, occur ;
and with a heavy load on an

engine running under such conditions serious

damage may be caused, while, if a stoppage be
made, a very heavy proportion of the total output

will be affected. It is true that with a larger

number of small engines the initial cost is greater,

the depreciation greater, maintenance and atten-

dance more costly ; but, nevertheless, I am in-

clined to think that these disadvantages are more
than counterbalanced by the greater security

gained in subdividing the producing plant to a

larger extent, especially when it is remembered
how important it is in works of this nature that

no break-down in the supply should occur.

( To be continued?^
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Dynamo Tenders' Hand-Book.
i:v V. K. Badt.

PART I.

ELEMliNTATY DATA.

Chapter I.

The Electric Current.

In order to uiidcrstami the action of what is called the

electric current, we will consider two reservoirs of water

connected by a pipe, Fitj. 1. The electric current may be

likened to the flow of water through this pipe from the

hiijher to the lower level.

The unit of current strength, also called the rate of flow,

or intensity, is the ampfere. In the illustration we would

?£Sr~£Hbpijj
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Fig. I. — Reservoirs of Water.

say the water is flowing; through the pipe at the rate of one
gallon per second. In speaking of the electric current we
would say it has a strength of, say, one ampere.

The unit of electromotive force, also called electrical

pressure, or tension, or difl^erence of potential, is the volt.

In the illustration the head of water, or the difference be-

tween the levels A and B is similar to the electromotive

force.

The unit of resistance is the ohm. Resistance maybe
compared with the friction of the internal surface of the

pipe offered to the water. It follows that the more cross-

section the less friction, and the less cross-section the more
friction, for the same volume of water flowing through the

pipe in a given time.

In the following, only the terms, current strength, elec-

tromotive force— frequently written e.m.f.—and resistance,

will be used.

Chapter II,

Ohm's Law.
Ohm's law expresses the relation of current strength,

electromotive force, and resistance, to each other. It says :

Current strength equals electromotive force divided by

resistance. We can write this C = — , C standing for cur-

rent strength, E for electromotive force, and R for resisf-

ance.

Chapter III.

Work,
1 he work accomplished by electricity is expressed in

volt-amperes or watts. The product of so many gallons

per second and the difleience between the two levels^ and
A, would give us the work accomplished by the water in

illustration. Fig. i. The same work can be done with
great current strength and low e.m.f., or with small current

strength and high e.m.t. For instance, loo amperes x lo
volts = equals i.O'jo watts; or, lo amperes x loo volts =
1,000 watts.

One electrical horse power equals 746 watts
;
hence the

electrical work of a dynamo may be expressed :

amperes x volts,
H. P. =-:

74O.
The number of mechanical

horse power necessary to drive a dynamo is generally ro to

20 per cent, higher than the electrical horse power yielded

by the dynamo.

Chapter IV.

Conductors and Insulators.

Bodies in which the current moves freely are called con-
ductors, and 'those in which it does not move freely are

called insulators. Examples of conductors : Metals, solu-

tions of chemical salts, moist earth, etc. Examples of insu-

lators : Porcelain, rubber, gutta percha, sealing wax, dry
ood, etc.

Chapter V.

Direction of the Current.
For convenience sake we assume that the electric current

flows from the positive pole of a galvanic cell or any

Fig. 2.— Pocket Compass.

other generator of electricity, through the external circuit
back to the negative pole. In order to lind the direction in

1 Dynamo Tendeks' Hakb-Eook, by F. B. Badt ; 100 pages, 70
lUuBtraiions ; flexible clotb binding ; type page C x 3 Inches

;

published by Western Electrician Co.," price %\ \ iiow ready for
delivery.

which the current is parsing llirough the wire, we place a

pocket compass, l'"ig. 2, K;///t'/-the wire, Fig. 3. The north-

seeking pole of the needle, called the north pole, and dis-

tinguished either by a dlflerent color—blue, for instance

—

or by a little brass rivet, will be deflected to the left when
the current flows in the direction of the arrow. Fig. 3. Or,

in other words, the positive electricity enters at --/ and
leaves at B.

Fig. 3.— Compass under the Wire.

When the compass is held above the wire the north pole
of the needle will be deflected to the right.

GLeneral rule : Think yourself swimming in the current
always facing the needle. The positive current entering at

your feet will cause the needle to deflect to your left.

Another general rule: Think of the word Snow. With the
wire over the compass the current flowing from the South
to the North will deflect the needle to the West ; in other
words, from S-outh to N-orth O-ver W-est.

Fig. 4. — Dei ECTOR Galvanometer.

The compass should be tested before these trials are
made, as the polarity may have been reversed by the prox-
imity of dynamo electric machines or other powerful
magnels.
The binding post of the dynamo electric machine or bat-

tery from which the current starts is called the positive and
is marked + ; the opposite binding post is called the nega-
tive and is marked — . All indicators, lamps and other ap-
paratus which are connected in the electric circuit must be
marked accordingly ; the binding post which should be
connected with the positive binding post of the dynamo
with + and the other with — . There are quite a number
of instruments and electrical apparatuses, such as incandes-
cent lamps, for instance, which may be inserted in the
circuit either way. These, of course, need not be marked
at all.

Chapter VI.

DetectorCalvanometerand Magneto Bell.
The detector galvanometer. Fig. 4, in connection with

Fig. 5- — Galvanic Cell.

the galvanic cell, Fig. 5, is used for testing the insulation
of the wires and apparatus and for locating other faults.
The detector galvanometer is a compass mounted on a coil

of wire. An electric current passing through this coil will

deflect the needle of the compass, as has been explained in

Chapter V. Of course, a coil will cause a greater deflec-

tion of the needle than a single wire as the current is

forced lo pass a number of times under the needle.

In order to test for insulation with the galvanometer,
connect the galvanometer and the galvanic cell in series,

that is, tandem—one behind the other, Fig. 6—and connect
one wire starting from binding post A to a ground—gas pipe
or water pipe— and the other starting from B to the wire
to be tested for insulation. If the needle deflects, the wire
is 'grounded ; if it remains in its position the insulation is

in good condition. It is well to connect wires yi and/?
forfa minute before testing, and see whether cell and gal-

vanometer are in good condition. In connecting the wires

^ ^

>

^

5

Fig. -Galvanometer and Cell Connected.

the insulation must be carefully removed and the wire per-

fectly cleaned by scraping with a knife or by rubbing
with apiece of emery cloth. Connections must always be
made with clean metallic surfaces. In the same way
a break in the circuit can be found. Cut the cir-

cuit in several sections and connect the ends of
each section to A and B. When the needle deflects, there

is no break in the circuit
; if it does not deflect, the circuit

is open.

Fig. 7. — Portable Galvanometer, Battery and
Wire.

Fig. 7 shows one form of portable galvanometer, com-
bining galvanometer, battery and wire.

Very often a magneto bell, Fig. 8, similar to that used as

a call for telephones, is employed for testing. When the

bell rings the circuit is closed; if it does not ring the cir-

cuit is open. This is all it can tell, while the detector gal-

vanometer, if proper-

ly handled, can tell

very much more. A
detector galvanome-
ter can be carried in

^

the pocket and rarely
j

gets out of order,

and a galvanic cell
\

can be had almost j

anywhere A mag-
neto bell is a bulky I

apparatus and liable 1

to get out of order at

any time. The use
j

of the galvanometeri
is preferable.

A test with a cell
|

and an ordinary elec-
|

trie bell cannot be f

considered reliable.
Fig. 8.— Magneto Bell. ^uch a bell will ring

|

only through a very low resistance, while a good magneto
bell will ring through from 10,000 to 20,000 ohms resist-

ance and a high resistance galvanometer with a powerful
battery will deflect through millions of ohms of resistance.

THE ARRANGEMENT OF THE POWER.

Chapter VII.

The Dynamo Room.
It is best to have a separate room for the dynamo and I

the motive power, which generally consists of a steam
j

engine. If more than one dynamo is to be used, it is also

preferable to have them all in one room, as one man can
,

more readily attend to them. The place where the dynamo
|

is to be located should be dry and free from dust. A i

turning lathe should not be allowed near a dynamo, nor
j

should the man in charge be allowed to file iron in its J

proximity.

Chapter VIII.

Motive Power.

The main thing to be considered in selecting an engine]
for an electric light plant is uniform speed. Any fluctua-
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tion in the speed of the engine will show in the liglits.

Incandescent lights are more sensitive in this respect than
arc lights. It is preferable to have an extra engine for the

electric light machinery. If other machinerjMS connected
with the engine, the sudden throwing on and off of

machines will cause an irregular speed of the dynamo and
very disagreeable fluctuations in the lights. The best

power so far known to run electric light machinery is the

modern automatic cut-off steam engine. The regulation

of water motors, turbine wheels, etc., and gas motors, is

generally not very satisfactory for electric light plants.

A good instrument for indicating the speed of a shaft or

a dynamo at all times is the tachometer. It will show
variations even within a small fraction of a minute.

Chapter IX.

Shafting and Pulleys.

The number of shafts should be reduced to a minimum.
It is very convenient to use friction pulleys, if more than
one dynamo is to be driven from the same shaft ; by means
of friction pulleys any dynamo can be thrown in or out at

will. In calculating the diameter of the pulleys, it should
be borne in mind that there is always a loss in speed caused
by the slippage of the belt.

It is safe to allow about 2 per cent, for slippage for

each belt. It is advisable to have the distance between the

driving shaft and the shaft of the dynamo not too short.

A long belt will generally give better results than a short

belt. The bearings will keep cooler, less oil will be used,

and even with comparatively slack belts there will be little

slippage.

On the other hand, short belts must be drawn very tight

to prevent slippage. The boxes will heat, oil will be con-
sumed faster, and the belts will be short lived.

Vertical belts must not be allowed ; horizontal belts give
the best results. Arrange the shafting to get the belts at

an angle of at least 40 degrees with a vertical line.

If possible arrange to have the slack side of belt on top.

Chapter X.

Foundations for Dynamos.
A dynamo should be solidly set. Vibration caused by

the rotation of the armature on a poor foundation may
cause damages to dynamos in various ways. Especially
larger dynamos, say from twenty-five horse power upwards,
should be set on a solid brick or stone foundation.
The iron frame of a dynamo should be properly insulated

from such foundations ; this is generally done by a dry
wood baseplate. The upper surface of this brick or stone
foundation should be at least one foot above the floor; this

will enable the engineer or dynamo tender to keep the
machine free from dirt, and will facilitate the inspection of
the bearings, the commutator, and other important parts.

In a place where the noise caused by dynamos and
engines would be objectionable, it is of importance to keep
the foundations away from the foundation walls of the
building. The counter-shafts must be set on the floor,

and the floor above the dynamo room should be deadened.
Most dynamos are provided with a frame and a belt-

tightening apparatus, which can be set on the foundation
without any further preparations.

Chapter XI.

Belts.

The best belt to drive dynamo electric machinery is a
light, double, endless, and rivetless leather belt. A single
belt may be used for small dynamos, say, under ten horse
power. Belts should always be made endless. A laced
joint will show a fluctuation in the light every time it

passes over the dynamo pulley.

It is advisable to run a new dynamo a day or two with a
loose belt. In taking the measurement for a belt, the
dynamo should be moved by means of the belt-tightener as
near the driving pulley as possible; when this is done, it

will be possible to utilize the whole length of the belt-

tightener screw to stretch the belt. A belt should never be
tightened any more than enough to prevent an excess of
slippage. Any belt will slip a little, but this slippage
should not exceed 2 per cent.

DYNAMO ELECTRIC MACHINES.

Chapter XII.

Description of the Dynamo.
A dynamo consists of the field and llie armature. The

field consists of the magnets, which are solidly connected
with the iron frame. The magnets are iron cores, on
which layers of insulated wire are wound. These magnets
belong to the class of electro-magnets, as they become
magnetic only when the current is passing through their

coils. Between the poles of the magnet the armature
rotates. The armature consists of an iron or steel shaft, to

which a number of coils of insulated wire are affixed.

Metal plates or bundles of wire called brushes conduct
the current generated in the armature to the lamp circuit.

The two main types of dynamos are :

A, The continuoits current dynamo. The current gener-
ated in this dynamo always flows in the same direction.

The armature of this dynamo has a commutator from which
the current is taken off by the brushes.
B, The alternating current dynamo. The current gene-

rated in this machine flows at rapid intervals first in one
and then in the other direction. This dynamo has no com-
mutator but simply a collector consisting of two metal rings
on which the brushes rest. The magnets of the alternating
current machine require, however, a continuous current
for excitation. This current is generated by an extra con-

tinuous current machine of small size, which is called the
exciter.

Chapter XIII.

The Continuous Current Dynamo.
A, The series dynamo. Fig. g. Magnet, armature and

lamp circuit are connected one behind the other, that is, in

^^illBi!'!;i!i;iii:;i';i::^!;:dSI

Fig. q. — The Series Dynamo.

series; that is to say, the current generated in the armature
passes in equal strength through field magnets and lamp
circuit. These machines are mostly used for arc lighting.

B, TJie shunt dynamo^ also called derived circuit dynamo.
The coils of wire wound around the field magnets in this

machine, Fig. 10, are connected in shunt or parallel to the
brushes. Only a comparatively small part of the current
generated in the armature is used for excitation of the field

coils, while the greater part of the current is conducted

Fig. 10.— The Shunt Dynamo.

from the brushes to the lamp circuit.. These machines gen-
erally have a resistance box, rheostat or regulator which is

connected in the shunt winding of the field. By putting
more or less resistance in the field of these machines the

e. m. f. at the binding post of the machine can be decreased

Fig. II.

\ ._;

- The Compound Dynamo.

or increased. Shunt dynamos are mostly used for incan-
descent lighting. In some systems, however, they are used
for arc lighting also.

C, The Compound Dynamo. This dynamo. Fig. 11,

combines in its fields the winding of both the series and

the shunt dynamo. The magnets are wound with thick
wire, which is in series with the armature and the lamp cir
cuit. In addition they have a winding of fine wire, which
is in shunt with the brushes. This dynamo generally has
a resistance box put in the shunt winding of the fields, for
the same purpose as explained under B. Compound
dynamos are mostly used for incandescent lighting.

Chapter XIV.

The Alternating Current Dynamo.
The field wire coils of an alternating currrent dynamo,

Fig. 12, have no connection with the brushes of the dynamo
at all. The fields are separately excited, as mentioned in
the foregoing, by a little continuous current dynamo, called
an exciter. The alternating current machines were used
formerly for arc lighting mainly— very little, however, in
the United States— but recently have been introduced for
long distance incandescent lighting by means of trans-
formers or converters.

Chapter XV.

Preparation of a New Dynamo for
Operation.

Iron parts which have to be fitted to each other must be
carefully cleaned with fine emery cloth. When the arma-
ture is put into the dynamo, extra precaution is necessary
in order to avoid any injuries to the insulation of the wire
and to the commutator. The armature should be carried
by a man on each end of the shaft. Heavy armatures
should be supported'by a board put underneath the arma-
ture, and each end carried by an additional man. Arma-
tures weighing oves 500 pounds should be handled by
means of a differential block and tackle.

An armature should not be lifted by its commutator.
Some soft material, such as cotton waste or felting,

should be put between the armature and the support.
When put in place in the dynamo the armature must not

touch the pole pieces and must turn easily. There should
be at least from ^ to }i inch play between its bearings.
This play or lengthways motion can generally be regulated
by adjusting the collar on the shaft.

It must be borne in mind that the armature will warm
and expand not only diametrically but also lengthways. If

there should be no play, the armature might get wedged

Fig. 12.— The Alternating Current Dynamo.

between its two bearings and cause hot boxes and stoppage
of the dynamo. A swinging motion of the armature will

cause the bearing to wear evenly, distribute the oil from
end to end of the bearings, and prevent heating of the
boxes. An armature can be caused to play only when the
dynamo is in proper alignment and the belt not too tight.

All connections through which the current has to pass
should be cleaned with fine emery cloth and should not
touch any part of the iron frame or field-coils of the
dynamo.

Chapter XVI.

Starting a New Dynamo.
It is advisable to run a new dynamo a few hours or even

a day without any load, in order to test the lubrication,

etc., not only of the dynamo, but of the engine, if it should
be a new one. If everything is in good condition the load
should be put on gradually. This can be done, either by
running the dynamo below normal speed and gradually
increasing the speed, or by using the resistance boxes and
starting with very little current and gradually increas-

ing it.

The latter is especially advisable for incandescent lamp
installations. The testing should be made during the day.

It will require for small plants a few hours ; for plants of

greater importance a few days ; only when everything
operates in good order should the regular running of the

installation commence.
Every day before starting the dynamo, the dynamo

tender should examine the binding posts, commutator and
brushes. If the brushes are allowed to rest against the

commutator, the engineer should be careful not to reverse

the motion of his engine when starting, as he would spoil

the brushes.

Iron nails, bolts and small iron tools should be kept

away from the dynamo, as they may be attracted to the

machine and damage it.

Oil cans for filling the oil cups of the dynamo should be
of non-magnetic material (brass or zinc).

(To be Continued.)
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There is considerable opposition to the cop-
per ring in the French chamber of deputies on
the ground that its object is to crush the smaller
concerns. Those interested in the syndicate, on
the other hand, contend that this statement is false

and that the principal result of the combination
will be the transfer of the copper market from
London to Paris. They claim that the formation
has already increased the public fortune in France
100,000,000 francs.

The copper magnates in defense of their at-

tempt to corner the market and maintain a price

double that of the former figure, have assumed
the role of philanthropists, and are attempting to

show that the old price was ruinously low, and
that all interested in the production and manu-
facture of copper are to be greatly benefitted by
the advanced price. It remains to be seen
whether the users of copper will take the same
roseate view, and accord to scheming specula-
tors the position of magnanimous philanthro-
pists.

The anticipated settlement of the telephone
trouble in Rochester, N. Y., again seems to be a
thing of the future. At a meeting of the execu-
tive committee of the association of citizens on the
24th ult., a resolution was adopted to the effect

that the committee will not designate any person
or persons to become directors of the local tele-

phone company. The report of the executive
committee received the ratification of the associ-
ation by its adoption as a whole. A resolution
was also passed that no member of the associa-
tion make a contract with the Bell Telephone
company unless upon recommendation of the
executive committee.

Judge Gresham has refused a motion for an
injunction order in the case of the Western Union
telegraph company against the Rock Island
County Brush Electric Light company. The
plaintiff corporation asked that an order issue re-

straining the defendant from maintaining its light
wires in proximity to the defendant company's
telegraph wires. The plaintiff alleged that a
constant danger of fire existed when the wires
were near each other. Judge Gresham ordered
that incandescent lights instead of arc lights be
used by the company until the suit could be set-
tled on its merits.

Even an old operator must be impressed now
and then at the marvels he can work with the
telegraph. Recently an operator at San Fran-
cisco, Cal., called for Chicago, then secured
Valentia, then London and finally Cairo, Egypt,
and held a brief conversation. The Pacific
speaking with the Nile across the North Ameri-
can continent under the Atlantic, the Bay of
Biscay and the Mediterranean sea is a feat that
would have surpassed the wildest dreams of
those who witnessed the opening of the cen-
turyand is calculated to even awake the astonish-

ment of those familiar with the accomplishments
of the telegraph of to-day.

l'"OR simplicity of expression and clearness

of exposition of the general principles underlying

the construction and operation of electric light

installations, the chapters from " Dynamo Ten-
ders Hand-Book " by Professor F. B. Badt, pre-

sented in this issue,are to be cordially commended.
We can state at the outset that to the deep

student there will probably be but little in the

portion of the book to be printed in these columns
of interest ; on the other hand we can state just

as confidently that to the larger and increasing

army of dynamo tenders and linemen, stationary

and marine engineers and all others interested in

electric light installations the book will be of the

utmost interest and advantage.
Professor Badt, it is needless to add, is a man

of wide experience and sound learning, and the
book is the more valuable for having come from
so eminent a source.

The increasing interest developed in the in-

struments variously known as transformers, con-
verters, or secondary generators, demands a full

exposition of their merits and advantages, and
it gives us pleasure to lay before our readers in

this issue another portion of the able article

on this subject by J. Kennett D. IMackenzie, the

first part of which we gave last week.
Mr. iSIackenzie reviews the early history of this

invention which seems to have taken its origin

from the well-known Ruhmkorff induction coil,

and which is practically such a coil reversed, and
variously modified. Passing from the early ex-

periments he comes to the development of the
system by M. Gaulard, now known as the Gaulard
&: Gibbs system, the discussion of which occupies
the remainder of the installment given last week.
In this week's installment he takes up the practi-

cal working out of a system of supply based on
parallel transformers and its connection with the
dynamo. The London Electrical Review com-
menting on this paper claims that it contains very
grave theoretical errors but has a practical value
in showing the workings of the system and the
precautions required in carrying out its details.

The congressional committee on post-offices

which has had in charge the postal telegraph
bills, has gathered a number of interesting facts

in its investigations. The number of persons in

the country who use the telegraph lines is, the
committee estimates, about 3 per cent of the
population. Of the messages, 85 per cent, are
sent by bankers, board of trade men, stock
dealers and newspapers. When all conditions
are taken into account the cost of messages is

much cheaper in this country than in Europe.
Great Britain and Ireland, with an area of
121,112 square miles, have a population of about
36,000,000,311 within an air-line distance from
London of 500 sqifare miles. To reach the same
number of people in the United States it is

necessary to include nearly all the country east
of the Mississippi, covering an area of 861,102
square miles. The cost of messages of twenty-
two words sent from London to the continent—
a distance of 250 miles— is 88 cents to $1.32;
for the same distance in the LTnited States it is

from 23 to 59 cents. A dispatch from Paris to a
point 1,000 miles distant costs from $1.05 to $2.33.
A message from New York to a point equally
distant, costs from 59 to 90 cents. It is also found
that in England, under government management,
twice as many operators are employed to handle
the same number of dispatches as are handled in
this country by operators employed by a private
company. The wages paid telegraph operators
here are about double those paid in Great
Britain.

In this issue weconclude an interesting paper
on electric engineering read by William Geipel
before the London Institution of Civil Engineers.
Mr. Geipel reviews the applications of elec-
tricity to motors, distribution of power, lighting
and metallurgy, and refers especially to the
great progress, recently made in the United
States in the applications of the motor to in
dustrial purposes, European science having sup-
plied an agent the value of which has been re-
cognized by American engineers.
As a means of transmitting power he shows its

great superiority to belts and shafting, which
often entails a loss of 25, 50, or even 99 percent,
of the power generated by steam or water. '1 he
distribution of energy from a central station by
electricity for power and electric lighting he
shows to be of the greatest economic importance
for all purposes where cost and inconvenience
practically exclude the steam engine, as for

lathes, sewing machines, and other light ma-
chinery, requiring from a quarter to half a horse

power, and for domestic and office lighting.

In the operation of electric tramways Mr.
Geipel regards the use of electricity as eminently
practicable, and for short lines more economical
than any other method; the method by conduc-
tors being preferable to that by accumulators as

at present developed. He also shows the eco-

nomic advantages of telpherage.

In his review of electric lighting he takes up
the important subject of transformers, showing
the comparative advantages of the continuous
current and alternate current transformers; refer-

ing also to the advantages expected to be derived
from the use of secondary batteries in this con-
nection.

Electric metallurgy he regards as very import-
ant especially in the separation of ores, which he
reviews at considerable length; and closes with

some pertinent remarks on aluminum and elec-

tric welding.

In an editorial in the Chicago Times of recent

date, in which the advantages of a cable line for

the west side are pointed out, the following re-

markable paragraph occurs :

" Here and there is found an advocate of the

electric motor for street cars. These people,

few in number as compared with those who pre-

fer other systems, probably do not know that

electricity, as applied to street railway uses, is in

an undeveloped and experimental stage. In

time it may be applicable, but that time has not

yet come. If electricity as a motive power was
ready to hand, it is not likely that the street car

companies would be spending so many millions

of dollars in the construction of the more ex-

pensive cable system."

The electric railway long ago passed the ex-

perimental stage. That improvements will make
this mode of street car propulsion still more
perfect, is to be expected and to be desired.

There are at present, either already installed or

in process of installation, between thirty-five and
forty electric railroads in this country, and gen-
tlemen who are in a position to know, confi-

dently predict that before the close of the year,

at least 100 railroads of this kind will be in

operation. It is safe to assert that electricity

can count a greater number of advocates than
any other method of propulsion. When the com-
parison is made with the cable, electricity appears
in a favorable light. It is more flexible than the

cable system. The electric cars are independ-
ent. There is no possibility of a standstill of a

whole line by the breaking of machinery. Elec-

tric machinery is sure, as is demonstrated in the

case of those central stations which have been
in operation for six years, and during the entire

period the current has not been off the wires for

an instant. If, in the paragraph quoted, the

writer, in speaking of the experimental character

of the electric railway, had reference to cost,

there is an element of truth in the statement.

It is true that the electric road of two years

hence may cost considerably less than that of

to-day, but how is it with the cable system ? Not
long ago the cost of constructing a mile of cable

line was roughly estimated at §100,000, but only

a day or two ago an offer to build a mile for

$30,000 was made. Every cable system is ex-

perimental to a large extent. No two cable sys- »

tems are constructed just alike. The north side

cable in Chicago is still experimental, apparently,

judging from the time required to put it into

working order. There are difficulties yet to be
solved before electrical railroads are practicable

in a city like Chicago. If the law allowed over-

head wires, the city would have been before this

traversed by fully as many miles of electric roads
as there are at present of cable lines. To-day,
however, electricity is more popular than the

cable, and more electric roads are building than
cable lines. The number of electric roads in

this country, at the present day in successful

operation, exceeds the number of cable lines.
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Electricity.'

By Geo. H. Bliss.

" PART III.

If the atom is changed by abrasion, sol-

idification or in its. chemical structure, force

must be given off or absorbed according

to a fixed law. We have seen that various

forms of energy may be converted into each

other, and hence it is true that the earth is a

great reservoir of force which may at any time,

under favoring circumstances, appear as elec-

tricity.

We can not scuffle our feet over the carpet

without e.xciting enough electricity to ignite the

gas if the air is dry, and the cat's back can not be

rubbed at all times with impunity.

If we are on the lookout for electricity we
shall not be long in finding it.

Permit me to point out some of the ways in

which electricity may be e.xcited upon and in the

earth. Suppose we take a short piece of small

steel wire and fasten at the centre four short

arms, there being at the end of each arm a small

metal wing, one side of each wing being paint-

ed black and the other side remaining bright.

Then we will suspend this wire in a glass bulb

from which the air has been exhausted, and be

careful to leave the wire free to revolve. By
placing this little radiometer in the sunlight the

difference of the force of the sun rays in striking

upon the dark and white surfaces will cause the

metal wings and wire to revolve slowly. Here
we have the sun rays producing motion and we
know that motion is easily converted into elec-

tricity. May it not be possible that it is the re-

volving power of the sun's rays which causes the

earth to rotate on its axis ? We have seen that

heat is often converted into electricity. The sun

is constantly pouring down upon the earth avast

store of energy in the shape of heat and light. It

is probable that a portion of this energy is

changed into electricity and that in this form the

force is manifested to us. The continuous revo-

lution of the earth in combination with vary-

ing temperatures, creates almost constant motion

of the atmosphere. The friction between the

air in motion and the more solid portions of the

earth is great and we have seen that friction

often generates electricity. We sometimes have

magnetic storms from this cause when the ground
is frozen and covered with dry snow, which

insulates it from the atmospheric electricity.

These storms occasionally interfere with the

operation of the telegraph lines. The wires

gather the electricity from the air, and if the

polarity corresponds with the regular current the

combined strength may be too great to permit

the proper adjustment of the instruments. Some-
times the atmospheric electricity opposes the

regular line current and nothing can be done
while the storm lasts till poles of the batteries

are reversed. There have been instances where
telegraphic connection has been carried on by
air currents alone, but as a rule atmospheric

electricity is too fitful and intermittent for

reliable results.

The speaker has had some practical experience

of the electrical power which is sometimes de-

veloped in these winter storms. Several years

ago I had occasion to put up a set of automatic

repeating instruments at Cedar Rapids, la., on

the first through telegraph line to the Pacific

coast. It was in the winter and a violent snow
storm was raging when the instruments and wires

in the office were ready for use. While standing

on a high stool and attempting to make a con-

nection to the line at the top of a window, a

violent electrical discharge seriously burned my
right hand and hurled me to the floor. I have

ever since been convinced that the so-called

magnetic storms are entitled to careful and even

respectful consideration.

In the extreme northern regions where the

frozen condition of earth and sea makes an

almost perfect insulation, the air occasionally

becomes so electrified that the brilliant lays of

the aurora borealis become visible to us in the

northern skies.

Again, when the earth becomes heated by the

hot summer sun the air takes up additional mois-

ture. As this air rises and cools in the upper

atmosphere the water becomes visible in the form

of clouds. Under favoring circumstances the
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heat which is given off in the process of conden-
sation becomes converted into electricity. This
reveals itself in the flash from cloud to cloud and
occasionally in the thunderbolt which dashes

itself with enormous velocity and violence upon
the earth

The internal heat of the earth must be a fruit-

ful source of electricity, and is ample cause for

the work which has evidently been done by elec-

tric currents in various portions of the earth's

crust. The chemical action both in the interior

and upon the surface of the earth is another

good reason for the existence of electrical phe-

nomena.
Now let us look at some of the conditions un-

der which electricity can be utilized. It has a

strong tendency towards wide distribution. This

is especially favored by moisture, for any damp
surface readily dissipates it. Once having reach-

ed the earth, it disappears by distribution, ab-

sorption or conversion into other forms of force.

While no material is a perfect insulator there are

substances such as glass, porcelain, gutta percha,

rubber, cotton and silk, and numerous compounds
thereof which resist the passage of electricity

when the tension is not too great and enables us

to confine it to iron and copper conductors so as

to serve useful purposes. If a rifle bullet is toss-

ed in the air it may be caught with safety or if a

cannon ball is rolled it may be stopped with the

foot, but when either is fired from a gun you
get in the way at your peril.

The quantity of electricity in a lightning flash

is often so small that a mark not larger than a

pin head can hardly be found on the person slain

by it, but the velocity of the bolt is inconceivably

great and represented by thousands of volts.

The nonsense of using glass insulators against

lightning which can jump from the skies in con-

nection with protection rods is perfectly apparent.

The thing needed is plenty of copper in the rod

and such a contact with damp ground as will en-

sure an easy pathway to the earth when the bolt

falls. The speed of electricity as used for tele-

graphic purposes, although sufficient to transmit a

signal 1,000 miles in the fraction of a secohd, is

as much slower than a thunderbolt as the pro-

gress of a snail is to the speed of the locomotive.

The electrical energy required to operate all the

instruments on the longest telegraph line never

exceeds one-twenty-fifth of a horse power. Such
currents are easily generated and maintained by
the ordinary galvanic batteries and glass insula-

tors hold the electricity upon the wires securely.

When ocean telegraphy came into vogue a new
condition had to be provided for. On account

of the great lengths of the cables it was at first

supposed that enornious batteries were needed,

and there is little doubt that the early cables were

injured by the high tension currents sent over

them, which destroyed the insulation. Experi-

ence taught the needful lesson that it was best

to increase the sensitiveness of the receiving ap-

paratus and decrease the battery. By suspending

a magnetized needle with a delicate silken fibre

over a small coil of wire attached to the cable, it

was found that deflections of the needle could

readily be produced with a few cells of battery.

In fact intelligent signals have been- received

through the Atlantic cable from a battery made
in a lady's thimble.

It would be interesting to pause to consider

the methods by which messages are sent both

ways at the same time over ocean cables and how
four messages are constantly being sent over the

many wires in the United States, Where a wire

is used for four messages one circuit is consid-

ered actual and the other three are regarded as

phantom wires. There are in daily use in this

country more milesof phantom wire than there is

of actual mileage; of course there are many routes

where the business does not require to be quadru-

plexed or even duplexed. The saving of capital

by such improvements is very large.

The telephone has become to many a sort of

commonplace affair, but to me it continues a

mystery. How all the vibrations of the voice

are duplicated by such delicate electric currents

and transmitted over miles of wire in intelligible

speech is a matter for profound wonder.

But we have come upon an age when some-

thing more is demanded of a system of elec-

trical distribution than carrying the small currents

required for telephonic and telegraphic transmis-

sion. A single incandescent electric light requires

more current than a telegraph line from Chica.go
to New York, There is a single Edison station

now being erected in Chicago with the capacity
of 30,000 lights and they will cover only a small
area in the center of the city. Just think of the
enormous conductors which would be needed to

provide for the lighting of this entire city.

To be sure they could go under ground, but
the cost in the present state of the art is prohib-
itory. There are probably one million incandes-
cent electric lights burning in the United Sta,tes

to-day, but this is only a small fraction of the

number to be put into operation under favoring
circumstances. The individual incandescent
lamp as now made burns with a pressure of about
no volts which is a safety current to all who use it,

AVith such a pressure on the wires the investment
demanded in such an area as Hyde Park is too
great for economic results. The development
going on in connection with incandescent electric

lighting appears to be in the direction of greatly

increased pressure on the street wires with a cor-

responding reduction in their size. This makes
it necessary to use apparatus known as converters
to change the current before it enters the build-

ings from high to low pressure. Converters can
not be used unless the dynamos are made to gen-
erate alternating instead of currents of constant
polarity.

There is, however, no difficulty about sending
alternate positive and negative impulses
to the line and such currents appear to create

light equally well with constant currents. The
friends of the alternating high pressure system
are claiming for it great results and a goodly
number of installations, both in this country and
in Europe, are being made so it can not be long
before the practical results will be well under-
stood.

Up to the present time Mr, Edison has strenu-

ously opposed the alternating high pressure
system, claiming that the increased danger from
the circuits, the extra care and expenses needed
to control and care for such high tension cur-

rents, the cost and loss in the converter, more
than make up for the saviiig made in the con-

ductors as between the high and low pressure
systems. It is to be hoped that we shall not

have to wait long in Hyde Park before incandes-

cent lights will be available in our homes.
It is probably known to most of you that when

a dynamo for generating electricity is introduced
into an electric circuit the armature will com-
mence to revolve and electricity will be converted
back into power. Electric generators and motors
are made upon the same general principles al-

though they differ in details. Electric power
is coming into quite general u.se. It is sold at

about twice the price charged for steam power,
but as in many cases the electric power is bought
by meter measurement of the current and is there-

fore paid for only when used, it becomes in such
a case both economical and convenient,

A single company recently received in one
month orders for electric motors to the amount
of over one-thousand horse power. There must
be at the present time at least one hundred
street railways using electric motors exclu-

sively. It is destined in our own city to become
a great factor, if not to supersede the costly

cable system now in use. Electricity has already

invaded to some extent our homes in the shape
of electric bells, electric calls, electric alarms,

electric heat regu'ation, electric light,s, electric

telephones and electric medical apparatus. Surely

we ought not to be denied electric power to run the

sewing machine, scour the tins, work the wash
tub, wring the clothes, mix the bread and save
such other arduous labor as will contribute to

the peace of mind and comfort of the household.

Now that they are beginning to store electri-

city successfully and to carry it round in a cart,

what is there to hinder us from having all we
want of it? Mr. Edison at one time was so for-

tunate as to discover that under certain condi-

tions electricity possessed a lubricating principle.

Upon this discovery he built up an entirely new
system of telephonic and telegraphic transmis-

sion. The Western Union Telegraph company
not caring to be disturbed in certain rights

which it thinks at least should be exclusive, pur-

chased the inventions. I know that the one hun-
dred thousand dollars which Mr, Edison received
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therefor had a very lubricating effect upon
his feelings as well as his pocket book.

Years before, when very poor, he went to New
\'ork with an invention which the officers of the

telegraph company contemptuously rejected. He
vowed then that the day should come when he

would receive fair consideration and his con-

science never felt perfectly easy on that score till

this ig 1 00,000 check was paid to him.

It seems therefore that electricity in addition

to its widely extended utility in the arts may be-

come a panacea for wounded feelings as well

Let us indulge the desire that to every one
present it may always be a source of pleasure and
comfort and to the brotherhood and sisterhood

of the world at large it may aid in rolling aside

the burdens of life and hasten the incoming of

the millennial day of perfect content and happi-

ness.

(Cj/icliidcd.)

The Book Table.
Elfxtricity for Public Schools and Colleges, by
W. Larden, M. A., 475 pages, 12 mo., published by

Longmans, Green & Co., London, 1887.

This book is well illustrated with cuts of

medium quality, the paper and typography are

fairly good, but might be improved. A student's

eyes are his main reliance, and brevier type should

be eliminated from all text-books, as the slight

extra cost of a book is not to be compared with

the permanent loss entailed by impaired sight.

The first three chapters, comprising 41 pages,

describe the ordinary phenomena of magnetism,
and the following seven, comprising 121 pages,

treat of static electricity while the remaining

fifteen chapters, 313 pages, are devoted to dyna-

mic electricity and its applications.

In his treatment of static electricity the au-

thor is hampered with the complicated theory of

two electricities, which rests as a constant incu-

bus on all his reasoning and explanations. This
theory is now about a hundred years old,

was adopted as the best explanation of phe-
nomena then very imperfectly understood, and
has been accepted by many leading electricians

since; but the time has come when the nature of

electricity is far more perfectly understood, and
it may b= safely assumed that if the great elec-

tricians of the past had before them the experi-

ence of the present the dual theory would find

but few advocates.

The author is not ready either to adopt or reject

this theory, and the result is a doubtful, vacillating

method of treatment, which leaves the student
without any well defined, well supported view.

As instances of this we find on page 47 the

statement that " what ' + and — electrifications
'

mean we do not yet know." On page 49, referring

to the two theories, one electricity, or two elec-

tricities, he saj-s: "The reader is again warned
that in the present state of knowledge it is unad-
visable to lay much stress on either view." And
yet on page 70 we find him adopting the dual
theory in the following language: " If two parts

of the conductor be at different potentials then
there is unlimited -j- electricity ready to flow

from the higher level to the lower, and unlimited
— electricity ready to flow from the lower to

the higher level."

On page 92 we find him wrestling with the
we'd known phenomenon of the card pierced by
a Leyden jar discharge, leaving a burr on both
sides, as follows: " The hole has been apparently
formed by an explosion from the inside due to the
sudden expansion of air or the sudden expansion
of water." " The discharge may take place
from + to — or from — to +1 or may be a
series of alternate discharges, or may be of .some
dual nature not represented by any of the above
suppositions."

The problem has evidently "floored " him, and
he gives it up in sheer despair. We submit that
this is decidedly weak for an electrician of 1887,
asuming to teach and explain electric phenomena
to students in colleges.

He disposes of the very important subject of at-

mospheric electricity in the usual summary man-
ner, giving it only one brief, eight page chapter.
On dynamic electricity the work is very full and

thorough; every miportant point is fully discussed,
and the dynamo, the motor, and the electric light

receive an ample share of attention; so that the
book in this department is fully up with the times,
and will amply repay attentive study.

Prospects of Electricity as Applied to

Engineering.

An abstract of the first installment of William

Geipel's paper on this subject, before the Insti-

tution of Civil Engineers in London, was given

in No. 9 of the Westf.kn Electrician ; the

second installment continues:

Storage batteries on the car have not yet been
much used. The difficulty is that if the accu-

mulators are made light their depreciation is

high, while if they are constructed with a thor-

oughly serviceable make of cell their weight is

very great. The first cost of the cells is also

somewhat prohibitive and their depreciation

high. With motors, speed reducing gear, and
secondary batteries all improved, experiments

now being made bid fair to demonstrate the suc-

cessful working of tramways by electricity in

crowded thoroughfares.

An electric tramway may be worked for about

three pence per car mile, and as the cost of horses

is from seven pence to nine pence per car mile

the importance of electric propulsion for tram-

cars and short railways is very evident. Not-
withstanding that the use of electricity for heavy
railway traffic has been predicted, the author

thought that, "so long as electricity is generated

by steam engines, steam locomotives will not be
discarded in favor of electricity for long dis-

tances ; but for light railways and suburban lines

underground or overhead, where the use of a

steam engine is a nuisance, there can be little doubt
that electricity must be largely, adopted in the

immediate future, as the number of such rail-

ways already constructed and in course of plan-

ning is now between one and two hundred.
"Where material has to be conveyed across

hilly districts or over bad roads, to the railway

or water, telpherage will be found useful. It has

been successfully employed for the past two
years at Glynde for transporting clay to the rail-

way, over a distance of 1,600 yards; 270 tons are

carried weekly at 7^-2 pence per ton. In our

larger cities a modification of this plan might ad-

vantageously be applied to alleviate the heavy
street traffic. In place of wire ropes stiff girders

might be used, the cars being suspended from
wheels running along a rail or rails fixed on the

girder. Such a railway would be economically
constructed, in comparison at least with the ex-

pense of constructing an underground railway;

and it would not have any great effect in ob-

structing the light from the streets, as is the case

with elevated roads for steam locomotives.

"Of the four branches of electric engineering

dealt with in this paper, electric lighting is the

one which up to the present has received most
attention, called forth the largest outlay of capi-

tal, and produced the most beneficial results, if

not to so great extent in this as in other coun-
tries.

"In incandescent lighting, the cost of distribu-

tion is still heavy, though by increasing the elec-

tromotive force and the efficiency of lamps it is

being much reduced. In arc lighting, the diffi-

culty of subdividing and of reducing the amount
of light given by one arc lamp renders it expen-
sive for general out-door street illumination, as

compared with the present low prices of gas and
oil. For the lighting of main streets and railway

stations, or other places where a concentrated
light is required, the arc light is beyond question
far cheaper than gas; and its cost per candle
power is but a very small fraction of that of gas.

As the use of electric lighting extends, the cost

of working becomes reduced; installations which
four years ago cost four pence per arc lamp per
hour are now costing only two pence. The chief
saving has been in the items of carbons and
attendance, though the increased efficiency and
durability of the apparatus have also greatly con-
tributed to the reduction; four years ago 11 mm.
or .43 inch hard carbon cost four pence per foot;

they now can be obtained for 11^ pence per foot,

or less than one-third.

"Tne cost of incandescent lighting is especially
variable, and affected by the local conditions of

the installation. The chief of these are the aver-
age number of hours of lighting each lamp, and
the average distance of the lamps from the gen-
eratmg station. Where the conditions are favor-
able incandescent lighting can already compete
with gas; and in a number of installations which
have been superintended_by the author a large

saving is being effected. In the United States

there is hardly a city or town of 20,000 inhabi-

tants which has not a central station for arc or in-

candescent lamps; and many towns of 3,000 or

4,000 are supporting them also. On the continent

large central stations for electric lighting are

already in operation in competition with gas; but

there the price of gas is generally two or three

times what it is in this country.

"If the power is to be generated by dynamos
and used direct, the cost of distribution on a

large scale will probably never be reduced as low

as with the existing gas supply, seeing that an

efficiency of 95 per cent, can now be obtained

with the dynamo, and that steam engines are not

likely to be materially improved. It is therefore

in the lamps that improvement is to be looked

for, by making them with a higher resistance and

greater efficiency.

"Transformers are at present receiving a large

amount of attention. By their means small high

tension currents of electricity, sent from a

distant generating station along a small

conductor with a comparatively small per-

centage of loss can then be converted into

large low tension currents for the supply of

ordinary incandescent lamps. In some of these

transformers the loss in conversion is not more
than 5 per cent. LTnfortunately the alternating

system, which has thus far been adopted, cannot

be used with satisfaction for driving motors

domg practical work or for charging storage

batteries. The continuous current transformer

has certainly the advantage in respect to the

supply of power and to the charging of storage

batteries ; but it is a question whether the disad-

vantage of having to keep it continually in mo-
tion will enable it in town lighting to compete
with the alternate current transformer. The
latter is employed in the Grosvenor Gallery

central station in London. Some idea of its im-

portance may be formed from the fact that the

Westinghouse company have already in America
over 100,000 lamps at work on this system,

although it is not 3'et two years since they

adopted it. Notwithstanding that the use of

transformers enables a great saving in copper to

be eft'ected, more especially where the lamps are

scattered, as in suburban districts, yet it is to

be remembered that the insulation of under-

ground conductors forms a very important item

in their total cost. The installations already at

work are all worked with overhead conductors,

with one exception at Eastbourne ; so far as the

author is aware, there are no practical data to

establish the general applicability of the trans-

former system for the lighting of large and
thickly populated towns where underground con-

ductors may alone be tolerated.

" Secondary batteries charged in series by a

high tension current and discharged in parallel

have been tried experimentally, but their practi-

cal application is not known to the author. At
the same time, now that transformers are becom-
ing more used, strenuous efforts are being made
to introduce this system of secondary batteries,

and if it can once be demonstrated to be eco-

nomical, there can be little doubt that it would
have a large field of application. Its great merit

is, of course, the reduction of risk of the light

failing.

" It should be borne in mind by electric light

companies that the supply of incandescent

lamps is not to be their only source of revenue,

but as already pointed out, the supply of current

should be of such a nature that it may be em-
ployed for as many purposes as possible. By
the use of efficient boilers and engines and
properly constructed continuous current dyna-

mos, a central station can be so constructed as to

be no nuisance whatever, provided proper pre-

caution be taken m selecting the site. In large

towns it will not be necessary to extend the con-

ductors very far before a demand will be met

with sufficient for occupying an engine large

enough to be economical. Above a certain size

the cost of working a steam engine becomes
practically constant for any increase in size ; so

that, instead of working from one large central

station over a ver)' large area, it is found better

to work from smaller stations over smaller areas.

The cost of attendance will thereby be increased

to only a small extent, because one man cannot

fire more than two boilers ; therefore, when more
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boilers are required, it is preferable to work
them at another station with another fireman.

At Leamington an extensive central station is

now at work, and the cost of the undertaking is

about ^^30,000. The Bradford corporation have

recently voted a sum of ^,{^15,000 for erecting a

central station in their town. Both of these are

instances of direct supply, without transformers

or secondary batteries.

" Electric metallurgy bids fair to become speed-

ily of the highest interest to engineers. The
electro-chemical separation of ores on a com-
mercial scale by the electric furnace has but re-

cently been put to the test, chiefly in obtaining

aluminum from corundum, its richest ore. Sir

William Siemens first turned his attention to the

subject, but his death occurred before he had

perfected his invention. It was taken up by

Messrs. Cowles, who, with the assistance of

Prof. Mabery, have devised a furnace, in which

by the passage of powerful currents, the refrac-

tory ore is successfully reduced. The furnace is

built of fire brick, and lined with powdered
charcoal to withstand the intense heat. It is in

the form of a box, 5 feet long, 12 inches wide,

and 15 inches deep. Current is conducted

through the walls and into the ore by means of a

number of carbon rods 3 inches in diameter,

and from 2 to 3 feet long. The positive and
negative carbons are introduced from opposite

ends, and nearly meet in the center. The ore,

mixed with charcoal and granulated copper, is

put in so as completely to surround and cover

the carbon. The furnace thus charged is closed

with a layer of charcoal and a lid lined with fire-

brick ; without the protection of some such re-

fractory material as charcoal, the intense heat

causes the firebricks to run. When the furnace

is ready, the current with an electromotive force

of 50 volts is turned on, and is gradually in-

creased up to some thousands of amperes. In a

few minutes the metal is melted around the

electrodes ; and these are then moved farther

apart, until the current passes through the en-

tire charge, and the whole is in a molten condi-

tion ; the corundum becomes gradually deoxi-

dized, the aluminum combining with the copper,

while the oxygen with the carbon escapes as car-

bonic oxide ; about five hours suffice to complete

the reduction. Current was supplied by large

Brush dynamos, which were specially construct-

ed for the work, and capable of giving out

300,000 watts, or over 400 electrical horse power.

The weight is nearly 10 tons
; 5,424 pounds of

copper are wound on the field-magnets, while

the armature has 825 pounds of copper on it.

Works already in operation at Lockport, N. Y.,

have a capacity of 6,000 pounds per day, and
the cost of the aluminum bronze so made is ex-

pected to be less than is. 8d. per pound, while

Mr. Cowles anticipates the price being reduced
to 8 pence per pound. Works have also been
started at Stoke-on-Trent, where a 500 horse

power dynamo has been fixed for generating the

current ; the potential is 60 volts.

"Another electric furnace has been devised by
Dr. Kleiner, of Zurich, in which cryolite, a

double fluroid of sodium and aluminum, is simi-

larly treated.
" When it is remembered that the metal

aluminum, in addition to many other good qual-

ities, possesses great strength with only one-third

the weight of iron, the importance of obtaining

it at a reasonable cost will be readily appreciated;

it would undoubtedly cause a great revolution

in engineering construction.

"The process of welding by electricity, intro-

duced by Prof. Elihu Thomson, is similarly

based upon a passage of a powerful current be-

tween two electrodes. In this case the two
pieces of metal to be welded form the elec-

trodes ; they are brought together into close

contact, and as soon as the current is sent

through the joint its resistance causes intense

heat until the weld is perfectly completed. The
process is almost instantaneous, and the heating
occurs only at the joint ; tempered steel can
thus be welded without in the least affecting its

hardness.
" Another plan of electric welding has been

introduced at St. Petersburg by Dr. Benardos, in

which the heat necessary for fusion is caused by
an arc. The current is conducted to the weld by
means of a carbon rod, which is connected by a

flexible cable with the positive terminal of a

dynamo or battery, while the metal to be welded
is connected with the negative terminal. The
action of the arc set up by the flow of current

from the carbon to the metal may be likened to

that of the blow-pipe flame, except that the heat-

ing is more intense and sudden, and is therefore

more local. The reducing action brought to

bear on the metal keeps it clean and unoxidized."

Lamp Lighting Schedule

-
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Moonlight

22-

23.

24.
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26.

27-

28,

29.

30-

31 ^
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14-
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6.30
6.30
6.30
6.30
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8.00
9.00
10.00
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11.50
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1.30
2.20
3.00
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No
No
6.50
6.50
6.50
6.50
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10.50
12.00
1. 10

2 20

3.20

4 10

5.00
5 20

5.20
5.20
5.20
5.10
5.10
5.10
5.10
5.10
5.10
5 .00

5 00
5.00
5.00

,5.00
5.00
5.00

light,

light,

light.

S.30
9.40

10.50
12.00

Total number hours,

4.30
5-40
6.50
8.00
8.50

g.40
10.30
10.50
10. 50
10.50
10.50
10.40
10.40
10.00
9.10
8.10
7.10
6.10
5-IO

4.20
3-30
2.40
2.00
1. 10

0.00
0.00
0.00
1.40
2.50
4 00

5.10

191.50

April.

Diiy of Month. Light.

H. M.

6.50
7.00
7.00
7.00
7.00
7.00
7.00
7 00
7.00
7.00
7.00
7.10
7.50
8 50
9.40

10.40
11.30
12.10
1. 00
1.40
2 20
2.50
No
No
No
7.20
7.20
7.20
7.20
7.20

Extinguish.
Number of

Hours.

1. 10

2. 10

3.00
3-5°
4.30
4.30
4.30
4.30
4.30

4 30
4.30
4.20
4.20
4 20

4.20
4.20
4 20

4. 10

4 10

4. 10

4. 10

4.10
light.

light.

light.

8.30
9.40
1100
12.00
1.00

6.20
7.10
8 00

8.50
9.30

30
30
30
30
30
30
10

.30

• 30
.40

5.40
4.50
4.00
3.10
2.30
1.50
1.20
0.00
o 00
0.00
1. 10

2.20

3-40
4.40
5.40

Total number hours, 169.30

The forecoinfi scliedule is practically Rood for llie United States.
Tlie time for comineucin!:; to iigiit is calculatea at one-half liour

after sunset, or one hour before inoonset; the time-for extinguish-
ment one hour after moonrise, or one hour iiefore sunrise.

The time for lighting or extinguishing is given for the day on
wiiich tile night commences.

The time up to 12 o'clocit midnight Is ahown by bold face type;
after midnight by light face type.

New American Electric Dynamo.
James J.Wood, electrician of the American Elec-

tric Manufacturing company. New York, has re-

cently constructed a dynamo that is well worthy of

more than passing notice. The dynamo is designed
to run 75 arc lamps. Its weight complete is 3,800
pounds. Of this 2,000 pounds is cast iron, 750
pounds is wrought iron, 150 pounds composition,
and 900 pounds copper, 200 pounds of which lat-

ter is on the armature. At a speed of 875 revo-

lutions per minute the dynamo requires 41 horse

power to produce a current of 6.8 amperes at 4,100
volts, giving an output of 27,880 watts in the

commercial circuit, or 37.3 electrical horse power
and 90.9 per cent, of commercial efficiency. It

need scarcely be added that this is a very high
showing for electric arc light machinery. At a

recent trial the dynamo was run on greatly vary-

ing loads, but without any change of speed. It

was even overloaded by placing 95 lamps in cir-

cuit, without any apparent diminution in the bril-

liancy of the individual lamps, though, of course,

they must have given less candle power than the

1,200 nominal for which the machine was con-

structed, 1,200 nominal candle power being the

usual standard for street lighting. Mr. Wood, in

order to illustrate the range of the machine's ca-

pacity, then directed his assistants to turn off the

hghts, 5 at a time, then 10 at a time, and then 25
at a time, until all save one were turned off.

This was repeated several times— turning off

and on— without any perceptible change of

power of the single lamp that remained burning.

The dynamo was then placed on a short circuit,

or all lights off, without the slightest danger from
overheating, there being little or no sparking at

the commutator, so perfect was the operation of

the regulator. The lights were then rapidly

turned on, the regulator responding instantly as

the number of lights as increased, until the

load was again at a maximum. The experiment
not only showed the vast capacity of the dynamo,
but the completeness with which the lilliputian

regulator held the giant under control, increas-

ing or decreasing the power., as the occasion

called for it.

The dynamo will run from i to 85 lights on a
short circuit, or, for commercial purposes, 75 arc

lights of 1,200 nominal candle power in a cir-

cuit of number 6 copper wire, 35 miles in length.

CORRESPONDENCE.
New York Notes.

New York, March 10.— It is a painful fact to

record that W. W. Marks, superintendent of the

Bishop Gutta-Percha company, died at his resi-

dence in New York yesterday after a short

illness. He had been troubled with heart diffi-

culty, and has not been seen in his office for the

past two weeks, but the fatal termination of his

illness was entirely unlocked for and the news of

his death is shocking to his many friends. Mr.
Marks was a veteran in the electrical business. A
month ago your correspondent took pleasure in

telling in the columns of the Western Electri-
cian how, for forty consecutive years prior to

the 5th of February, 18S8, he had given his time

and attention exclusively to the manufacture of

gutta-percha tor insulating and other purposes.

His inventive genius and his earnest attention to

his life work won for him deserved success, and
his courteous bearing always commanded the re-

spect of his competitors and the admiration of

his associates. Funeral services will be held at

his late residence, 318 East 72nd street, Monday
evening, at 7.30. W. Walcott Marks, who has

been assistant superintendent for several years,

will succeed his father in charge of the factor}' of

the Bishop Gutta-Percha company.
The assembly committee, which at an expense

of $7,000 to the tax-payers, has been investigating

the affairs of the telephone companies in the

state, submitted a voluminous report on the 7th

instant. Details are given of each company,
showing the capitalization, cost of construction,

operating expenses, net earnings and dividends
paid. The total number of subscribers through-

out the state, is 26,240. The total capital .stock

of the companies doing business in the state is

f8,395,000 ; the total cost of construction $5,-

800,000, and the total net earnings for the past

fiscal year, $1,028,233. The average capitaliza-

tion per subscriber in New York state is $319.93,
and throughout the United States, $351.00. Tlie

committee believes that the returns of the Metro-
politan Telephone & Telegraph company are

larger than they have a moral right to de-

mand, and submit a bill making the charge in

the city of New York, $6.50 per month, with an
added mileage of $2.00 per month for all points

exceeding half a mile from any one of its central

offices. It is not expected that the bill will be
voted upon this session.

Damage to the extent of about $40,000, but
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fully covered by insurance, was done by fire to

the factory of J. H. liunnell & Co., on Monday
the 5tli iiist. The blaze originated from the

overturning of a pot of paraffine.

The Society of Medical Jurisprudence and

State Medicine, which includes in its member-
ship some of the most eminent physicians in New
York and vicinity, listened niglit before last to a

paper by Dr. W. A. Hammond on the "Supe-
riority of hanging as a method of execution." I'he

argument was advanced that hanging causes an

absolutely painless death. After considerable

discussion a resolution protesting against the

substitution of electricity for hanging was
adopted, there being only one dissenting vote.

The New Yorl< Insulated Wire company are

introducing a new splicing compound, for mak-
ing moisture-proof joints, and Mr. Godfrey states

that the sales are already very large and indicate

an enormous demand for such an article. The
special advantage of this compound is that no
heat is required, the simple winding with tape

completing the operation and making a perfect

insulation. A.

From the Pacific Slope.
San Francisco, March 4. — Joseph Wilson

has brought suit against the Western Union Tel-

egraph company to obtain $50,000 damages
In 1SS5, while he was riding between Yreka and
Fort Jones, his horse stumbled on a detached wire

and he was thrown from the animal's back, he
alleges, sustaining injuries which have incapa-

citated him for active work.

The announcement that $25,000 was to be
expended for an electric light plant for Baldwin's

hotel and theater has excited considerable com-
petition. Gentlemen representing different sys-

tems have come to the city from all directions.

Edward J. Walsh, electrician of the California

Electric , Light works of this city, committed
suicide by shooting himself February 9th. He
formerly resided in Boston.

J. D. Bishop, formerly torpedo constructor at the

Imperial arsenal at Kian Chung Mow, is now a res-

ident of this city. While in China Mr. Bishop
introduced considerable electric machinery
of American manufacture. He has constructed
an electric meter which has a pendulum
working between two paiis of electro-

magnets. The meter has a dial similar to that

of a gas meter. When the lights are not burning
the pendulum is at rest. Mr. Bishop expects to

go east soon to place the meter on the market.
The ferry boat Piedmont is being equipped

with incandescent lights by the Central Pacific

railroad company.
The Pacific Motor company of this city has

700 motors now in use and is employing five

circuits.

W. W. Slatter, electrician and superintendent
of the Central Pacific electric block system, is

replacing all oil lamp signals by Swan incandes-
cent lamps on an arc circuit. There
are forty trains daily running over this

block after dark and the greatest care is taken to

keep all the colored lamps lighted to prevent
accidents. It was very difficult to accomplish
this when a strong wind was blowing. The change
to the electric lights makes unnecessary the ser-

vice of two men to clean lamps daily.

The city council of San Diego, has passed an
ordinance providing that hereafter all electric

companies desiring to operate in the city must
put their wires underground.
An iron tower 125 feet high which the Jenney

force was erecting at Berkely, fell last week.
Two men were injured.

An action to obtain $7,500 has been brought
against the San Diego Telephone company by
Edward E. Dodge. The plaintiff alleges that

while driving in his buggy a telephone wire be-
came entangled on the wheels. The horse ran

away and the plaintiff was badly injured.

The mine of the Oregon Improvement com-
pany at Franklin, W. T., is now lighted by incan-

descent lights. The mine is continually filled with
gas and by the use of the electric light the com-
pany hopes to avoid the explosions which in

neighboring mines nearly 200 deaths last

year.

The state prison jute mills, at St. Quinten, are to

be lighted by electric light. The use of gas
would involve the danger of setting fire to the
jute.

A motor .system is being installed at Portland,

Ore.

The majority of the small towns in Washing-
ton Territory, Oregon, and other northwestern

states are supplied with incandescent lights"

Seattle, which has a population of 25,000 has two

electric light companies. The places are ahead

of California towns. S.

Detroit's Budget.

Detroit, March 10.—The special committee
appointed some time ago to look into the ques-

tion of public lighting in other cities, and the

rtlalive cost and efficiency of the same as com-
pared with Detroit, submitted a portion of their

report Friday last. The following statistics were

presented: In the 121 cities the report covers,

it is shown, that 37 per cent, are lighted by the

Thomson-Houston system, 23 per cent, by the

Brush, and the remainder by other systems.

Forty-seven per cent, of the cities string their

lights at street intersections, 39 per cent, place

them on poles, 10 per cent, use towers and inter-

sections combined, 3 per cent, use towers and
poles combined, and but one uses towers exclu-

sively. Forty-five per cent, have annual contracts,

6 per cent, have tno-year contracts, 22 per cent,

have three-year contracts, 19 per cent, have five

year contracts, and 7 per cent, have no contracts

at all. One city has a contract which runs for 10

years and one other is bound for 20 years. The
cost of lighting the present system in Detroit

reaches $188 per lamp per year, and for all new
tower lights $2 19 each per year. The price paid by
other cities range from $40 to $366. There are

sixty different prices between these figures. The
average cost in the United States of public light-

ing by contract is $141 per light per year. The
average price in cities which own and operate

their plant is $59.38. Sixty cities in the contract

list pay above the average. Only eight are pay-

ing more than Detroit will pay for her new tower

lights, and 23 pay more than Detroit pays for her

present system. Ninety-eight do not pay as

much as Detroit does for her present system,

and 108 do not pay as much as she will pay for

her new tower lights. Five pay the same.

The American Bell Telephone company has

begun suit against the following users of Cush-

man instruments. Vernon E. Rix, et al. Charles

Kelley, Charles R. Henry, Willard A. Green,

Henry Boutyette, James E. Forrest, Caspar M.
Zengerle, William V. Penoyar ci al. Charles E.

Wilcox, all of Au Sable; Albert H. Fish, Charles

V. Hicks, George Orth, John V. White, David
H. Weir, all of Oscoda.
The output of copper from Lake Superior

mines for February was as follows:

TONS. LBS.

Calumet and Hecla 1,829 1,994
Tamarack __ 610 730
Atlantic... 238 1,260

Osceola 203
Franklin 170 590
Huron 116 200

Quincy 350 1,395
C.

From Kansas City.

Kansas City, March 10. — L. H. Holmes,
manager of the Electric Time company, reports

that the Warner station system of electric time is

giving great satisfaction to them and to theirsub-

scribers in this city. The switch-board, which is

the patent of the Standard Electric Time company,
of New Haven, is the principal feature. The city

is divided into ten circuits entirely independent
of each other. Electric current is sent from the

main regulator by means of relays through all

the circuits simultaneously once each minute,

causing the hands of each clock to advance just

one minute by a sudden jump. The switch-

board contains one small dial or indicator for

each circuit, which, of course, stops when for

any cause that line is broken. In addition to this,

an electric bell gives a loud alarm for a broken
line and, also, a fainter one for a case of low bat-

tery. Warner's electric gauge is set on the

switch-board and can be cut into each circuit to

show exactly the strength of current on the line.

Broken lines are thus quickly located and low bat-

tery easily and surely guarded against. The
board contains a system of switches and grounds
by which a break is located in a half circuit and

the other half at one set in motion. A test bat-

tery is then placed on the broken half and the

break is found and repaired. Then the other
half of the clocks are all set up to correct time
from the central station, which is located in the

jewelry store of Cady & Olmsted. The move-
ment of the clock, which is also a Warner patent,

is very simple and easy of action and has the ad-

vantage that it isnot affected by a lightning stroke

on the line. The company is placing a large

number of clocks in the city.

The Home Telegraph and Signal company is

about to extend its business by running residence

circuits on which will be placed the Field &
Firman " 1 1 Call " boxes. Prominent among
the eleven calls will be found the following : Po-
lice, carriage, coupe, fire, messenger. This will

add greatly to the protection of the city.

The plant at Harrington, Kansas, which was
installed by the Thomson & Houston company,
has just been started and is giving good satis-

faction. The machines installed are onfe arc

dynamo of 30 light capacity, two incandescent

dynamos of 200 lights capacity. The plant is

owned and controlled by the Harrington Electric

Light and Water Works company.
The combination arc and incandescent plant

of 50 arc light capacity, installed by the Thom-
son & Houston company at Council Grove, has

just been started and is giving good satisfaction.

D.

Electric Motors in St. Louis.

St. Louis, March 10. — The electric motor car

on the Lindell railway has commended itself to

the officials of the road. The car has overcome
all the obstacles. Mud has had no effect on the

car, although there has been enough of it on the

track to give a thorough test. Two new cars for

the road are almost completed. John Scullin,

president of the Union depot railway company,
expects soon to contract for streetcar motors for

his road. The St. Louis car company has com-
pleted seven cars for the Wheeling &- Benwood
railway company, all of them equipped with the

Van Depoele electric motor. The road on which
they are to be used is five miles in length. A
new style of electric car is that of the L. M.
Hodgeman. The motive power, according to

his plan, will be furnished from a dynamo and
batteries on the car, and can be applied to a

single car or can be applied to a separate motor.

Manager Christian Peper, of the street railway

company, says that the electric motor has super-

seded the cable. The people, he said, a short

time ago were demanding a cable road. Now,
he says, there is a demand for the electric motor.

The St. Louis Cable and Western railroad was
not in operation one day last month, and no little

complaint was found by the public. D.

Carroll, la., Light Plant.

Carroll, la , March ro.—Carroll would have
a first rate electric light plant were it not for the

fact that the power has been insufficient to run
the dynamo properly. A plan for interesting a
number of gentlemen in the business has been
formed, and in probability a good service will be
provided. A new dynamo, with a capacity of

supplying current for 25 arc lights, will be put in.

D.

THE ELECTRIC LIGHT.
In the Court theater at Vienna scene painting

is now done by electric light to secure the artistic

effect of the colors, the current being supplied

by Farbaky & Schenek accumulators, which are

said to have proved very satisfactory.

The central distributing station recent installed

by the Edison company at Nancy, France, is

pronounced a complete success, the working of

the Zipernowski transformers being very satis-

factory.

At a meeting of the stockholders of the St.

Joseph, Mo., Electric Light and Power company,
the following directors were elected: A. N.
Cluster, R. E. Turner, I. T. Hosea, J. S. Logan
and J. A. Corby. The company will install one
of the finest plants in the west. They will begin
about April 1st to erect on their property, corner
of Fourth and Mitchell avenue, a building two
Stories, eighty by one hundred and twenty. They
propose using the alternating system.
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Messrs. Walker & Oliver, of Cardiff, are intro-

ducing- the Sunbeam incandescent lamp into

South Wales, and have it alread)' at work in sev-

eral collieries. This lamp is a large glow lamp,

in which a carbon thread takes the place of the

thin filament used in the small lamps. As the

lamp is made to give from 200 to 1500 candle

power, it is intended to take the place of the arc

lamp.

A portable electric reading lamp, fitted with a

Schanschieff battery, has been presented to the

Princess Christian. It is inclosed in a rosewood
case inlaid with ivory, and is described as a model
of neatness and simplicity, free from gas, smell

or risk of accident, without wires, easily charged,

and having a ratchet apparatus by which the

lights can be regulated from one to ten candle

power, and lighted or extinguished as desired.

According to the La Lutniire Electriqiie the

French patent for the Crnto incandescence lamp
has been purchased by the firm of Rothschild.

A lineman, an employee of the California

Electric Light company of San Francisco, met
with an accident recently which nearly caused
his death. His clothing was wet from the

rain when he started to put in new carbons in an
arc lamp. As soon as his pincers touched the

screw he was thrown to the ground. When he

was picked up he was unconscious and his body
was rigid and to all appearances he was dead.
Prompt measures at the hospital restored him.

H. A. Kinney gave an interesting lecture on
modern electricity before the Y. M. C. A. at

Omaha last Saturday. He explained in a popu-
lar way the methods employed in electric lighting

and in furnishing power. The experiment which
interested his hearers most, especially the ladies

was the application of a motor to a sewing ma-
chine. One of his prettiest experiments was in

lighting a bouquet of flowers by means of small

incandescent lamps arranged among the flowers.

THE ELECTRIC MOTOR.
An exhibition of motors and their adjuncts will

be given at Munich in August next, the special

object of which is to show the advantages of

small motors and their application for various

handicrafts. No heavy machinery will be used.

The Manufacturers Gazette makes this

prophecy: "The electric motor will in future

take the place, of long belts and lines of shafting.

With a motor beside each machine, shafting will

be cut up into truss rods and welded up into

shapes for altogether different purposes."

On the tram line in the gardens of the Brussels

Exhibition, says Industries, mechanical traction

will be employed, the system adopted being that

of Charles Legrand, of Mons. In the build-

ings and annexes, cars of the type known as

Jardin d' Acclimation, in which the passengers
sit back to back, will be used. The weight of

this car, including eleven passengers, is 33 hun-
dred-weight. The accumulators weigh 6 hundred
weight, and the motor and gearing about 5
hundred weight. For these small cars, which will

travel at the rate of about 4)4 miles an hour,

the energy required is estimated at 800 watts, or

slightly over i horse power. For the convenience
of changing the cells the latter are arranged in

four groups, which are inserted and withdrawn
from the ends of the car. There will be forty

cells, each weighing complete i6j4 pounds, and
containing 13 pounds of plates. The maximum
discharge current is 10 amperes, or about three-

quarters of an ampere for every pound of lead.

The speed will be regulated by changing the

grouping of accumulators so as to obtain either

20, 40, 60, or 80 volts. The type of the accum-
ulator chosen is that of Somz^e ; the motor will

be either a Mourlon, Pieper, or Dulait machine.
M. Halot will supply the track and car.

THE TELEPHONE.
The officials of the postal and telegraph de-

partment of the French government have report-

ed in favor of operating the telephone by the

government, and Messrs. Lair and May, presi-

dent and vice-president of the Societe Gen^rale
des Telephones have been invited by the depart-

ment to take cognizance of the matter.

The German railways use the telephone ex-

tensively for local service on branch lines. It is

also used on some of the main lines in connec-
tion with the telegraph. Twenty-three compan-
ies employ it over a total distance of 28,436 kilo-

meters.

At the Ventnor hospital on the Isle of Wight,
the telephone has been adopted for intercom-
munication between the different departments,
which are detached and cover an area a of quarter
of a mile in length. An instrument is placed in

each of the ten departments, and one in the lodge,
all connected with the central switch-board in

the chief nurse's room. Arrangements have also

been made for extending the system so as to con-
nect with the residences of the medical staff in

the town, if it should bethought advisable in the
future.

The telephone of Messrs. Mourlon of Brussels
has been adopted by a company recently organ-
ized at Rosarrio, with a concession for the Ar-
gentine Republic and Uraguay.
A bright witted girl in Manchester, England,

telephoned to her father at his office, asking if

her dog, " Curly," was there. He replied that
he was. " Well, take him up in your arms and
hold the receiver to his ear; I want to tell him to

come home," said the girl. Her father did so.

The dog's countenance wore, momentarily, a
look of astonishment at hearing " Come home.
Curly ! Come home !

" in the feminine tones of

his mistress, but it took him only an instant to

understand what was wanted, and he made a
break for home as fast as he could go.

The guardian of Elvenia Eliza Graves has
begun suit against the Bell Telephone com-
pany of Buffalo to obtain $10,000. About a year
ago Miss Graves was struck on the shoulder by a

pair of pliers which fell from the hands of a line-

man in the company's employ, who was repairing

a break in the wire at Rochester.
The Great Southern Telephone company has

finished its main line from Sun Flower Landing
to Eagle Lake, Miss , a distance o^ nearly 200
miles. A large number of towns in the Missis-

sippi delta are thus enabled to communicate
which hitherto have been obliged to depend upon
the slow and unreliable river mail service.

The Elgin Telephone and Electric Supply
company has been organized, with a capital of

§130,000. The incorporators are A. B. Church,
W. Hubbard, Royal Kimball and A. D. Sill. The
company has formed a new plan of electric light-

ing, and which promises to be successful. Elec-

trical supplies will be handled. They will also

establish a new telq^hone exchange, and will

use the Cushman telephone and Hubbard's tele-

phone for short distances, making connections

with other cities, as now. The telephones will be
sold outright.

In Spain telephone S3'Stems are being adopted
rapidly by the principal towns, and offers are now
invited by the government for an exchange
station at Cordova.

" A sliort time ago," said a gentleman, " I had
occasion to go to the mining district in West
Virginia. I happened, in conversation with a man
connected with one of the mines, to refer to the

telephone. He asked me what I was, saying
that he had never heard of it before. When I

told him he smiled at me pityingly, as if I was
insane or was engaged in a fruitless attempt to

impose on him. I tell you that the stories that

the people in that section of the country are a

quarter of a century behind the times and that

they don't know the war is ended, are not so very

much exaggerated after all."

The telephone has been successfully employed
to add to the comfort of persons who have

contracted contagious diseases and are kept

away from their friends. A telephone is placed

near the bedside and the patient can talk to his

acquaintances at will. The fact that the sick

person is able in this way to enjoy companionship
and is not obliged to feel that he is shut out

from the world, contributes materially in some
cases to the recovery of the patient.

At a recent camp fire of the Grand .Army in

Portland, Me., the venerable ex-Vice President

Hannibal Hamlin was one of the speakers. His
address was an easy, off-hand talk, mainly upon
the progress and great developments in science

and the arts that characterize the present century.

In the course of it he said, speaking of the tele-

phone: " And yet, perhaps more marvelous

than all is that little instrument which puts us in

communication with those we love a hundred
miles away. My wife and your wives have tongues,
as it were, a hundred miles long, and if by that
little thing of a telephone I were in communica-
tion with my good wife at the present moment, I

should hear her saying :
' Hannibal, be careful

and not catch cold.'" An hour or so after
this, when the memory of Mr. Hamlin's address
had been partly obliterated by speakers who had
followed him. Past Commander Sawyer rapped
for order, and announced a telephone message
from Bangor. All eyes turned in the direction
of the venerable Bangor statesman where he sat
surrounded by a bevy of young ladies who were
importuning him for autographs. Mr. Sawyer
continuing said: "Ladies and gentlemen, we
have received a telephone message from Bangor.
It says: 'Hannibal don't flirt with the girls.'"

The applause that followed drowned reply.

The young man had been trying to tell her
how madly he loved her for over an hour, but
couldn't pluck up the courage. " Excuse me a
moment, Mr. Featherly," she said, " I think I hear
a ring at the telephone." And in her queenly
way she swept into an adjoining room. Presently
she returned and then his mad passion found a
voice. " I am sorry, Mr. Featherly," she said,
"to cause you pain, but I am already engaged.
Mr. Sampson learning that you were here, has
urged his suit through the telephone."

THE TELEGRAPH.
The Dominion parliament at Ottawa last

week refused to entertain a motion for the
appointment of a select committee to consider
the advisability of the purchase of the telegraph
lines by the government.

The capacity of the wires which can be em-
ployed in sending east the news of the demo-
cratic convention at San Francisco, is 22,000
words per hour. Seventeen wires can be em-
ployed.

The receipts for cable messages sent from
Chicago telegraph offices aggregate, it is said,
about $20,000 per month. Almost the entire
amount is paid by twenty-five firms and a few
banks.

It is asserted that monkeys interfere to a con-
siderable extent with telegraph wires which pass
through the jungles of Tobasco in Mexico.
When several scores of these gymnasts give an
exhibition on a tight wire it is liable to pull the
cross arms from their position.

The Toledo, O,, produce exchange has passed
a resolution condemning the present telegraphic
system. It seeks the cooperation of the Peoria
III., board of trade in a memorial asking con-
gress to establish government telegraphy.

It is estimated that fourteen million more mes-
sages were sent in the ten principal European
states in 1887 than in the previous year.

The first telegraph line in Belgium was es-
tablished in 1846 by a private firm. At the end
of 1853, there were in Belgium 406 miles of
line, comprising a total of 1,350 miles of
wire, and forty-two telegraph ofiices

; while
52,050 telegrams were transmitted in the course
of the year. Since that period the whole coun-
try has been covered with a network of wires
the number of offices open has risen to 870
and the annual number of telegrams to over
4,000,000.

Judge Matthews of the United States Supreme
court has recently handed down a decision in the
case of the suit ijrought by G. F. Hall & Bros,
against the Western Union to recover $i,Soo.
The plaintiffs whose residence is in Des Moines
la., telegraphed to Charles T. Hall of Oil City^
instructing him to purchase 10,000 barrels of pe-
troleum. Through negligence the message was
not delivered until the exchange had closed, and
the order consequently was not executed. Oil
advanced 18 cents per barrel on the followino-
day, so if the oil had been bought and sold the
plaintiffs would have been f 1,800 richer. The
court holds that the only theory on which the
plaintiffs could show damage is on the supposi-
tion that if they had purchased on the day on
which they sent the order, they would have sold
on the following day. It is clear, the judge holds,
that no actual damage had been sustained. No
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transaction was made and as there was no pur-

chase or sale there was no difference between the

sums paid out and the amount received whicli

could be called a loss. There was notliing to

show that tlie plaintiffs would sell at a certain

time, consequently the only amount they are en-

titled to receive is the sum actually pairl for

sending the delayed message.

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on

some of his specialties in telephone stocks:

Chicigo 350 31J0

Central Union - - - 4'' 47
Michigan 76 77
Great Soutliern 3° 32

Colorado 19 21

Rocky Mountain Bell. 4" 45
Cumberland — - 62 65

Wisconsin 108 109

Bell of Mo - 160 165

Iowa Union 2fi 27

Missouri and Kansas 68 69

Personal Paragraphs.

Cornelius Herz, editor of the able French elec-

trical journal La Luiiiierc Ekctrique has been

obliged to leave France. It is to be trusted that

his exile will be only temporary and that the

journal over which he has presided with such

ability will lose nothing of its prestige.

We learn with deep regret that Lucien Gaulard,

well known in connection with his work on sec-

ondary transformers, has become deranged.

Miscellaneous Notes.

An Ohio prison officer, who was interviewed on

the question of inflicting the death penalty by
means of an electric current said "I don't believe

in making executions any easier than they are

now, unless murderers can be induced to make
death a little easier for their victims."

A Baltimore company proposes to sharpen the

shoes of car horses in icy weather by means of

electricity, without removing them from the

stable.

If reports are correct the French syndicate

controls the entire Lake Superior copper pro-

duct. The president of the Osceola mine an-

nounced after the annual meeting in Boston last

week that his company had sold its produce to

the syndicate for the next three years. It is said

that the Franklin, Huron, Quincy and Atlantic

companies are on the point of making contracts

with the syndicate if they have not already done
so.

It is understood, says the St. Louis Post Dis-
patch, that a moveinent is on foot among the

railroads centering in this city to place the

watches of their conductors under the supervision

of Prof. H. S. Pritchett's time-service corps at

Washington University. On the strength of this,

a New England watch manufacturing firm, which
claims to have obtained the control of the anti-

magnetic escapement idea, has sent an agent to

St. Louis, supplied with movements whose fea-

ture is tire palladium balance-wheel, hair-spring

and anchor, and if the patent is demonstrated to

be a success, the chances are that it will be
adopted and that the University will in the near
future be responsible for the accurate time kept
by the watches of conductors on St. Louis rail-

road trains.

Mr. Edison will have nothing to do with in-

ventioiis for execution by electricity. He is re-

ported to have said, "I am a humanitarian and a;

supporter of the abolition of capital punishment,
accordingly rather than countenance such inven-

tions, which I hold in detestation, I should be
tempted to study the means of restoring to life

by electricity, the victim of capital punishment."
Among recently incorporated companies is the

West Chicago Rapid Transit company, with a
capital stock of $6,000,000. The purpose of the

organization is to construct, maintain, lease,

acquire and operate elevated railways in Chicago,
on Lake, Randolph and Van Buren streets, from
the lake the entire length west on those streets.

It also contemplates build on Milwaukee, Ogden
and Blue Island avenues, Halsted street, and
other parallel and cross streets. The incorpora-

tors are all well-known west side citizens, being
John D. Jennings, E. Nelson Blake, and Abner
M. Wright.

Sonic inUTcstiny experiments on the recipro-

cal influence of organs of sense have been recently

made by Herr I'rbanschitsch, of Vienna. His
general conclusion, says 7V(;/'///r, is that any sense
excitation has for result the increase of the acute-

ness of other senses. Thus, sensations of hear-

ing sharpen the visual perceptions. If colored

plates are placed at such a distance that one can
hardly distinguish the colors, and various sounds
are then produced, the colors become generally

more distinct the higher the sounds. Similarly,

one can, while a sound affects the ear, read words
which one could not read before. Again the

ticking of a watch is better heard when the eyes
are open than when they are closed. Red and
green increase auditive perceptions ; but blue and
yellow weaken them. Several musicians, how-
ever, were agreed that red, green, yellow and
blue caused an intensification of sound about
one-eighth, while violet had a weakening effect.

Taste, smell and touch are under like laws.

Light and red and green color increase their

delicacy, while darkness, blue and yellow dimin-
ish it. Under the influence of red and green,
taste extends from the anterior border of the
tongue to the whole surface. On the other hand
a strengthening of smell, taste or touch exalts the
other sensitive perceptions. Specially interesting

is the reciprocal influence of touch and the sense
of temperature. If one tickle the skin with a
hair and plunge the hand into hot water the tick-

ling sensation ceases; on the contrary, if the
hand be placed in cold water and a part of the
body tickled the temperature is felt more vividly.

Herr Urbanschitsch finds in this reciprocal action
an explanation of supposed double consecutive
sensations on excitation of one sense.

When they execute persons by electricity, a
man must be careful that he doesn't convey a
wrong impression when he says his brother, father

or uncle met his death by lightning.

A series of experiments is now in progress at

the electro-technical institute of Vienna for de-
termining the comparative merits of the accumu-
lators of Julien, Reckenzaun, Farbaky and
Schenek.

Business Mention.

The Helena Electric Supply company has been
organized at Helena, Mon., by J. A. Williams.
Electrical supplies and appliances will be kept in

stock.

The Standard Underground Cable company,
of Pittsburg, Pa., have just issued a new price list

of electric light cables and insulated wires. In
addition to containing general information re-

garding prices and sizes, the price list is render-
ed more valuable for special features; for instance,
in the list on the wire known as number i stand-
ard weather-proof, the approximate weight per
1,000 feet per pound and the approximate num-
ber of feet to the pound are shown in adjoining
columns; while in the list on electric light cables
the number B. & S. gauge is shown; then comes
the diameter of the solid copper wire in mils.,

their area in circular mils , then the nearest ap-
proximate number Birmingham gauge; fol-

Icwing that the approximate weight in ounces
per foot of cable, and then the approximate
diameter of cable in mils. The new list is valu-
able to every electric light company.

Electrical Patents.

Issued Marcli 6, l883.

378,864. Apparatus for the propulsion of cars by elec-
trical energy. Alexander H. Bauer, Boston, Mass.

378,876. Electric Ship Signal. John W. Dooley, Wyo-
ming, 111.

378,892. Magneto-Eleciiic Machine. Osborn P. Loomis,
Somerville, Mass. *

378,913- Supporting Crane for Electric Lamps. Leander
J. Wing, Lexington, Mass.

378,927.^ Police, Fire, and District Telegraph. Edward
T. Gibson, Minneapolis, Minn.

378,943- Carbon Battery. George E. Terrell, Ansonia,
Conn.

378,971. Insulator. Lewis M. Neal, North Middletown,
Ky.

378,980. Electric Railway Car Brake. Wm. M. Schles-
inger, Philadelphia, Pa.

378,983. Fire Alarm Signal Box. Alson A. Smith, New-
ton, Mass.
The device insures the non-interference of signals

from different boxes, and can be applied to old bo.xes.
Claim3reads, "The combination of the break-wheel of a
lire-alarm signal bo.K and a controlling electro- magnet

and armature, with a shunt circuit around the brcak-

whccl and magnet, and a circuit-closer therein con-
trolled by the armature of said magnet, and a device

controlled by the door of the box for mechanically op-
erating the said circuit-closer."

379,0X6. Electric Telegraph. David Kunhardt, Aachen,
Prussia, Germany.

3791O37. Dynamo Electric Machine. Oscar Urban and
Merle J. Wiglitman, Hartford, Conn.
The object of the invention is to avoid overheating.

It consists in providing the core of the armature, which
may be made up in ring sections, with open end-

sections, so as to afford communication betrt-een long-

tudinal airspaces left between the coils at the ends of

the armature and the hollow interior of the core.

Claim I follows: " A rotary armature of cylindrical or

other shape having open ends and longitudinal air

spaces between the coils at the ends."

379.060. Telegraph Instrument. Emery M. Hamilton,

New York, N. Y.

379.061. Telegraph Sounder. Emerv NL Hamilton, New
York, N. Y.

379.062. Pole Changer. Emery M. Hamilton, New
York, N. Y.

379.063. Telegraph Key. Emery M. Hamilton, New
York, N. Y.

379.064. Telegraph Sounder. Emery M. Hamilton,

New York. N. Y.

379.069. Electric Railway. William W. Hopkins, St.

Louis, Mo.
379.070. Electric Railway. William W. Hopkins, St.

Louis, Mo.
379.073. Continuous and Alternating Transformer.

Francis Jehl, Paris, France.

If the line carries an alternating current, this is

simply passed through the primary coils, and an alter-

nating induced current is taken off from the second-

ary coils, and used to feed a local or consumption circuit.

If the line current is continuous, a commutator is ne-

cessary, in order to alternate it in the coils. Of the

nine claims we give the first and sixth : "l. A trans-

former consisting of two cores wound with primary
and secondary coils of wire, and arranged in such close

inductive pro.ximity that the lines of magnetic force in

each core may be completed through the other core.
" 6. A transformer having two stationary iron cores

arranged in close inductive proximity and wound with

primary and secondary coils divided into sections, in

combination with a rotary distribution-commutator in

connection with the sections of the primary coil."

379.074. Electrical Contact Maker and Breaker. Car-

vosso Lambdin, Barranquilla, United States of Col-

ombia.
The device consists of a sealed inclosing case,

preferably of glass, in the walls of which contact

pieces are fixed, and a relatively movable conductor
within the case capable of making connection between
the said contacts or a selected number of them. The
last of the three claims follows: " The combination,

with a pivoted telephone-support, of a telephone sup-

ported on one side of the pivot, and a sealed chamber,
carrying circuit terminals, and a movable conductor or

connector supported on the opposite end of the sup-

port."

379.081. Spring Jack for Electric Railways. Sidney H.
Short, Denver, Col.

The invention is adapted to electrically connect

the ends of the sectional conductor, and to permit the

passage of the current collector, so as to deliver

through the same the necessary amount of electricity

to drive the car. Claim 8 runs: " Inan electrical rail-

way, a spring-jack between the sections of the conduc-
tor, consisting of opposing faces normally in contact,

one movable and the other fixed, and arranged to be
separated by the passage of the current collector be-

tween the opposing faces
"

379.082. Slot Switch for Electrical and Cable. Railways.

Sidney H. Short, Denver, Col

379,144. Burglar alarm. Charles 11. Wright. Chicago, III.

379,180. Depolarizing Compound, .\ugust F. W. Partz,

Philadelphia Pa. Claims I and 3 are given:

"I. The solid depolarizing compound herein de-

scribed, consisting of chromic acid, sulphuric acid,

and only so mucli acid sulphate of potash as is due
to the action of sulphuric acid upon the bichromate
of potash employed, said compound being practically

free from chromic oxide.

"3. The process of producing a solid depolarizing

compound, consisting, rirsr, in reducing the bichromate
of potash to a powdery state by fusion and cooling, and
then decomposing the powdered mass by sulphuric acid.

379,201. Temperature Regulating System. Warren S.

Johnson, ^iilwaukee, Wis.
The invention relates to the automatic supply and

regulation of heat to apartments by a system of ap-

paratus in which electricity controls a fluid under
pressure and the fluid under pressure operates the

controlling valves of the heating apparatus.

379,203. Telegraphic Repeater. Joseph Koelzer, Duisburg.
Prussia, Germany.

10,907. Re-issue. Electrical Apparatus for Dental
Operations. Chas. A. Eisenhart, York, Pa.

In use the patient grasps the dischargers or elec-

trodes, and when the dentist is ready to operate he
closes the primary circuit with his hand or foot. The
high tension current passing through the muscles of

the arms and body, acts to deaden the pain of the tooth

nerves. The first claim reads: "In a dental electric

apparatus, the combination of an induction coil, a regu-
lator for varying the induced current, a circuit closer

in the primary circuit, a controlling device for opera-
ting the circuit closer and regulator coincidejitly, an
electric generator in the primary circuit and suitable
dischargers at the secondar}' terminals."

J
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lOfNKTSELT

11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BU;tR & DODGE, 125 No. 5th St , Phila.

MANILLA ROPE

TRANSMISSION
A SPECIALTY.

Investigate before Buying.

(American i^lecl^piGal Wop^js,
\ \i [ ,

PROVIDENCE, R. I.,
EXCLUSIVE MANUFAOTUliKRS OF TUK

—FOR

—

^iM^I

Telegraph, Teleplione'and Electric Lighl.

Highest Insulation and Lowest Inductive Capacity

of any Cable in the Market.

Kew York Office, IS Cortlaudt Street.

P. C. ACKEKMAN, Agpiit

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

A.UTOMATIC Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send for Catalogue.

C. F. Ansbtt, President. S. F. Feston, Vlce-Fres. and Troa3. CiiAS. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

-DEALERS IN-

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Eieotrio Gas Ligtnting, Fire and

Burglar Alarms, Eiectro-IVIedicai Apparatus, Tele-
graph Instruments, Wire and Batteries.

ESTIIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

CHAS. A. CHEEVEK, Pres. WILLAKD L. CANDEE,„Trca8.

The Okonite Company,

4.0 N/^

MArrUPACTURCRS OP

ELMCmiC LIGHT, TELEPHONE and TELBGRAPH
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial should he given our wire hy all parties contemplating Underground,

Aerial or Submarine service as we are convinced that it is the safest wire for the purposes known, and we
can. without hesitation, refer to parties who are now using It. We are also manufacturers of the celehrated

OKONITE TAPE, the Jest Insulated Compound for making joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch. 38 & 40 LA SALLE STREET Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIu CO.. Minneapolis, Minn.

Nebraska Branch. MIDLAND ELECTRIC CO., Omaha, Neb.

Boston Branch, F. E. PETTINGELL & CO., Boston, Mass.
Kansas City Branch, INTERSTATE ELECTRIC CO., Kansas City, Mo

Standard Electrical Test

INSTRUMENTS.
AMMETERS and VOLTMETERS

OF ALL KINDS.
Ayrton & Perry New Spring. CarpentI'-, Hart-

mann Si, Co., Galvanometers, Bridge and
Rheostats by ail the Prominent

IVlakers. Call and Examine.
JAMES W. QUEEN & CO.. 924 Chestnut Street, PHILADELPHIA.

GARLOCK'S RING PACKINGS
SECTIONAL RING

AND

ELASTIC RING.

[he Best Packing

Made
For High Speed Engines

Send for particulars to

THE GARLOCK PACKING CO., - PALMYRA, N. Y

THE "CLARK" ^KTIRE^
Insulafion Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspector of the Boston Fire Underwriters' Union, under date of March
2i!, 188fi, he says : '\A Tlioroughly Reliable and Desirable Wire in Every Respect."

The rubber used In Insulating our wires and cables Is specially chemically prepared, and is guaranteed
to be loaterproof, and will not deteriorate^ oxidize or crack, and will remain fle.\lble in extreme cold weather
and not affected by heat. The insulation Is protected from mechanical Injury by one or more braids and he
whole slicked with Clark's Patent Compound, whlcli is water, oil, acid and, to a very great extent, fire proof.
Our insulation wilt prove dxirahle when all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of insulation for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hampsbire Street, Boston, Mass.

BENKY A. CLABK, General Manager. HERBEKT H. EUSTIS, Electrician.

The Electric Packing Co.,
CLEVELAND, OHIO, U. S A.

UAHTfFACTXTREES OF THE

Patent High. Speed Packing,
MADE ESPECIALLY FOR ELECTRIC LIGHT ENGINiCS.

Delivered free on 60 Days' Trial. Satisfaciion Guaranteed or no Pay.

THE BILLINGS & SPENCER
MAUtTFAC'TtTREBS OF

Drop Forpgs in Copper, Iroi or Steel.

Pure Copper Commutator Bars for Electric Motors or Generalors,
Steel Commutator Rings and Nuts, Steel Wrenches and Eye Bolls.

Correspondence solicited and estimates furnished on receipt of models.

MANUFACTURERS OF

Automatic Electric Motors,
IN ALL SIZES FROM IH'Si.'S. UPWARDS.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of Management, Remarkable
Simplicity, Etc., Etc.

DYNAMO ELECTRIC MACHINES,
For ELECTROPLATING, E L EOT R OT Y P I N C, COPPER REFINING &c.,

THE EDDY ELECTRIC MFG. CO.,
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J B. YOUNG,
PncSIDCNT AND TRCAS,

B. K. JAMISON,
VICE-PRCSIDCNT.

m@Mw Cart@ii & Mfg. C@,
OFFICE,

NO. 69

Scliniidt & Friday -""^^ '^w^
Building. rr~^^z.^-J^c€yii

PITTSBURGH, M.

PENN.

WELL SELECTED

AND GOOD

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

NEW ZEALAND.
WELLINGTON CITY COUNCIL.

TO ELECTRICIANS AND OTHERS:

Tlie Council of the City of Wellington, New Zealand, invite tenders for

the Lighting, by Electricity, of the streets and public places of the city

Tenders are to be received by the ist May, 1888.

The corporation having a full and ample water supply from two dis-

tinct sources, will supply the contractor, free of charge, with water for two

high pressure turbines, each of 3ohorse power actual.

The specification contains certain provisions relative to the supply of

electricity for lighting and for motive power to private individuals.

Full specifications and conditions, plans and photographs of the city,

and other documents and written information can be seen at the office of

C. R. Buckland, Esq., resident agent for New Zealand, 327 Market Street,

San Francisco.

The Council does not bind itself to accept any tender.

THOS. F. MARTIN,

Wellington, New Zealand, nth January, 1888. Tovj^n Clerk.

FOR TDE

Western Electrician.

THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKROM, 0.

Hard j{ubber goods for glectrical purposes.
SrF.CIALTIES OF ALL KINDS MADE TO OliDKIl.

Soft Rubber Tubing and Rubber Tape.
Catnlot'iir mill rrkrn fiinilHlicd on application.

Gutta Percha Insulation.

OUTTA PERCHA
18 THE

STAITDARD
INSULATION.

Does not deterio-

rate, and foi
vnderwater or

Tiiiderground

^S:

W w the jno8t / ZJ > """^
'^ /

Aeriiil or I'rulei [r''"iin(i. Any number
oiU"i-(Jiic[iny Wires.

^r(n 1. s- fn)„)immd and lialata
i>.."-li(t>-d »n?w. Vord-

y (I'/r find Cablta. for
"^S/ '-•.

-.„ Of fire. Aerial.

f

Balnta Cord,
Iiiciiiiilt^HceDt

Light.

Acid Vessels, Plpea.Vats, Elc.

Biirqlar

Alan)},

Ah)"fi-nn/or,

Eleclric Light

and Oa* Ligh'

ing ^X^res and

Cabys. Silk. Cot-

ton and Fibre Cov-

ered magnet Wireii,

Flexible Cables and
Cordage. G. P. Sheet or

Chatterton's Compound

for Cable Splices, and Pure

G.P, Ooods of every variety.

aJftrkB" ConipoiinJ 'Wire, fur Il>ittcrj Copper"

Our Balata Insulated Flexible Cords
ARE SUPERIOR TO ALL OTHERS.

SEND FOR SAMPLES.

SCHEI^EOT^IDY, N. Y,
MANUFACTUEEES OF

Insulated Wires, Flexible Cords ^nd^Cables for Teleohone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B. LYMAN,
Electrical Supplies, ^

C'eveland,

Uhio.

—TH E-

Grimshaw Splicing Compound,
A Perfect Insulator, and the only Compound

that will make a perlectly

Ko Heat Required. For Sale at all Supply Stores.

NEW YORK INSULATED WIRE CO., Manufacturers,

452 BROADWAY, N. Y.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET. CHICAGO, ILL.

Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.
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HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

Underwriters' Copper Electric Light Line Wire, handsonnely finlslned, highest conductivity. Copper IVIagnet Wire, Flexibie Sillc and Worsted
Cords for Incandescent Lighting, Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT "K^ K/' LINE WIRE
FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

factories: waterbury, con n.

4. L. BARCLAY. Selling Agent, THOS. L. SCOVILL,
185 DEARBORN ST., CHICAGO, ILL.

AGENTS FOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

United $tat68 Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PBOPELETOES OF THE

diEsePdliceaM Fire Alan TelcgraDl

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

J. J. DICKEr, President. ISKAEL LOVETT, FLEMON DBA KE, Vice Pre 8i den
H. J. WELLS, SecV and Gen'l Man. Sup't and Electrician. L. H. KORTY, Treasurer.

MIBLAIfD ILICTEIC CO»j

OMAHA, NEBRASKA.
DEALERS IN

EL,E€TmmAL eUPPMli
Wqv tfe© Telegraph, ^elep&oa© aa^ Elaetric l,lgM,

Hotel and House AnnuDcIatora, Burglar Alarms, Fire Alarms. Electric Gas Lighting, Speaking Tubes,
Elevator Annunciators, Batteries. Push Buttons, Electric Pens, TelegraphLearner's Instrumeats, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, Kaliway Velocipedes, Cars, Etc.

Western Agents THE OEONITE CO., and the Return Call System of Hotel Annunciators. Fire
Alarms for Cities and Towde. We own the Franchises of the Wesiern States and Territories for the

IMPROVED McCULLOH

and are prepared to give franchises and construct plants on reasonable terms.

5^~E8tImates furnished and contracts made .for any and all tlnds of Electrical Wort In any part of thtj

West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

MAGNETO BELLS.

I^ose &. Reizi,

Electric |||orks,

322 N. Second St.. St. Louis, Mo.

SEBASTIAN MAT & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed especially for electrl"

clans and others requiring a lathe
for accurate work. Catalogue of
Lathes, Drill Presses, Tools, etc,

mailed on application.

XjcftHnes 0x1. rCxriaJ..

184 W. Second St., Cincinnati, 0.

The Globe Electric Company,
Manufacturers^ Importers and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES-

46 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits.

These sets require no technical knowledge to connect; they are
all contained In black, highly finished hard rubber cases, mounted In

nickel plate and ready for use. The bell domes are all SJ inches, the
coils are wound with silk covered wire and the contacts are of
platinized sliver.

Three Way Annunciator and Bell Set $16 00
Invalid's Portable Call Bell Set 7 00

Burglar Alarm Set - 7 50

Fire Alarm Outfit $7 00 to 8 00
Portable Electric Testing Set 10 00
Family Electro Medical Set 12 00
Telegraph Set for Short Lines and Learners 6 50

High and Low Temperature Alarm 12 00

Single Stroke or Trembling Bell Set 6 00
Switchboards, Switches, Annunciators, Bells, Wires, Push But-

tons. Alarm Contacts, etc.

WATERHOUSE SYSTEM

arcand incandescent
electric lighting.

The only perfect Automatic Instantaneous
Current Regulation.

A 2,000 c. p. Axe Light produced with less than two-thirds of a Horse Power, or
twelve 16 e. p. incandescent lamps to one Horse Power.

We are producing 210 2,000 c. p. Arc Lights, Commercial lighting, on 3,400 lbs.

of coal per night, from dusk to 1 o'clock, or 3 lbs. of coal per light per hour.

We guarantee that the above lights will successfully compete with any Arc Lights
in the world, for Size, M hiteness and steadiness,

;- Advantages, 25 per cent, less in steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND MFG. CO.
HARTFORD, CONN.

—AUD

—

154 LA SALLE STREET, CHICAGO, ILL.

SHAWl GEARY
MFGR'S &.DEALERS

53&55N0.SEVENTH ST.

A r-. PHILADELPHIA ^ c<

5EMD FOR CATALOGUE.

>V.^NTJEr>. ^
AGENTS for Lord's

chance for eiiKlneers
Also local agents with
occupation. Address

Boiler Compound, A 1
and men on the road. 1
means. State present 1

GEO. W. LORD, 1
316 Union Struot, Philadelphia

^1

Tlie Standard Open-Circuit Batteries of the World,

GONDA and DISQUE,

The Only Gsnuine Leclanche Batteries

Are those which bear this

LABEL and the Trade-Mark, GONDA.

DO NOT BE IMPOSED UPON DY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to us for Price-List.

OONDA (fOBMEKLY PBISM) CBI/L, COMPLETE.

THE LECLANCHE BATTERY CO..

149 West Eighteenth Street, New York.

GENUIHE DISQUB CELL, COMri.ETE.

- The -Porous Cell also bears Label.
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Electric Light Repair ng, General Machine Job-Work, Pattern Making. Etc., Etc.

ELECTRICAL AND MECHANICAL ENGINEER, R\^,iS¥lgtuRER.
Office and Works: 76 MARKET ST., CHICAGO,

For Electric LIkIiI, Service anil nil other piirpoHcs rcQiilrlng Tower; Economlciil In Steiim CoiiBiiinptlon;
Docs not Rncc; Speed Consiimt under Varylnn Lonils and Trcusuro of Steani; Simple In CouBtructlon.
Kcinitres no more space than doublv dlac engln^B. —

ContractB taken for complete steam plants. Includlne boIiorH and all conniiGiIinH. inn.,my
lion, All work puaranteed. Send for Catalogue and full particulars. Address

THE TAYLOR MANUFACTURING CO., Chambersburg, Tit., U. S. A.

Chicago Electric Club.

There will be a meeling of the Chicagro
Electric Club Monday evening, March
liMh, at S o'clock, at the rooms of the Club,
123-124 Clark Street.

Annunciators,
PATENT GRAVITY DROP.

ANNUNCIATOR SUPPLIES.

Mansfield Electric Co,,
383 FEDERAL STREET, BOSTON, MASS.

GILES AITXI-lMAGrNEXIC SHIELD
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield A Watch Case Co.
Oeidlemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day
it is (without correcting time) about one
minute slow. Considering the fact that
I am every day near dynamo electric
machines in our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-
tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-
ure, can be derived from a good time-
keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M, Co,

Sure protection from all Electrical and Magnetlo distu binoea
Send for descriptive circular.

^iWAXCHES-
'

' * * * I have no hesitation in saying
that I believe the shield would perfectly
protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Ma|petic
Shields to pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-
tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

GILES BROS. & CO., 103 State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is uow ready to be placed upon the Market*

Manufactured for both

f\re aT)d I9eapd(^8(;e9t (?ir(;uit8,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

I

CORRESPONDENCE SOLICITED.
Address ;

li H
)

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constltutioa and aionument Sta. Factory B, Buren and Mouament Sta.

NEW TOBK

:

Rooms 347. 3'18 & 349 Potter Building.

BOSTON

;

Rooms 57 & 58 Hancock Bldq., 178 Devonshire St.,

T\)e U/oodbury

AUTOMATIC

Cut-Off High Speed

ei|GII|e.

-MASUTACTtTBED BT-

0500DBUI^Y CnGINB

(company.

ALSO BinLDEKS OF

piaiQ 5lide l/alue

AND

Donlile ?alTe MEflimn Speefl

AUTOMATIC

-AND-

TUBULAR BOILERS.

AddreBB the Mannfactareri at

*p 652 Mill street, ROCHESTER, H. Y.
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a

G.£G. Electric Motor y

1-2 H. P. Motor for Incandescent Circuit.

Efficient Electric Motors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REGULATION.

Interchangeable Parts. Designed for Popular Commercial Use.

€. ^ C. IMCTEIC MOTOE €Q„
90 South 5th Avenue, New York City.

OF

C3IL.ES"\7"E3I_.ja.r«J13, OHIO.
MANUFACTURERS OF

—A N D-

Incandescence

Lighting

Apparatus.

CARBONS FOR ARC LAMPS. Etc., Etc.

Chicago agent.

ALEXANDER KEMPT,
130 Washington St.

Omaha agent,

E. G. TUPPER,
ISOgFamham St

Telegraph, Telephone and Electric [ight Supplies.

ANNUNCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special IWanufacturing attended to.

Sl{illed Workmen in all Departments.

^ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

No. 211 and 213 Randolph Street, CHICAGO.
COBEESPONDKNOE SOLICITED.

Jlie papk^rs-FJu^^ell fl^mln^ and /T\ff. Qo.

ElBCiH^iC /̂ ^Sl^̂ AdaptedtoallSystems.

^^^^M^^ GITT OFFICE,

Garboq^
ST. LOUIS,

MO.

The Empire City Electric Co.

15 DEY STREET,
NEW YORK,

|V|anufacturers & D^AL^RS
IN ALL KINDS OF

ELECTRICAL SUPPLIES.

|leveply gle^^bicial |§^op^,
a/

1018 CHESTNUT ST., PHILADELPHIA.

atent Qift- ^ver 1 endant Bu rner.

The Pendant Burner has the Patent Lift- Over Electrode.

which saves half the battery power and avoids short-circuiting

which is liable to occur in many others.

The Lift-Over Electrode is a very important feature no other

Pendant has,

The Improved Automatic and Pendant Burners are guaranteed to be
reliable, aafe and of first-class workmanship.

^Xa^o'^^mio Xaio^sc^ ^M.'mm^mm.

I'SLirsL€LsL'y C^SLirl3
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Weather-Proof Line Wire,

FOR ELECTRIC LIGHT PURPOSES.

The Insulation Resistance is good, and is not affected by moisture, heat,

cold, acids or alkalies. But little more expense than Underwriters.

lectricsLl Suipply Co-
171 RANDOLPH ST., CHICAGO. 17 DEY ST., NEW YORK.

Factories, ANSON lA, CONN. Branch Office, 1 25 W. 6th St., KANSAS CITY, MO,

THE ELECTRICAL PROTECTIVE SUPPLY CO.,

Factories: ANSONIA, CONN.
Manufacturers and Importers of and Dealers in

Telegraph, District Telegraph, Telephone, Fire Alarm. Burglar Alarm, General Electrical

Supplies, and Railway and Steamship Supplies.

Sole Agents gnited States for APFLESATE'S ELECTRIC FLOOR MATTIUg.

The Chicago Electrical Development Co.,
PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handied on royalty. We have superior advantages for placing patented articles on the market.
Correspondence with Inventors solicited.225 IDE3.A.n:OOrL]>J ST?., CJHI0-A.C3-0-

THE ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER, Manager. 171 Randolph Street, CHICAGO.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc. m
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Ijeisler Qlectric [igtit (jo.

809-817 S. 7th Street, ST. LOUIS, MO.

MANUFACTUREKS OF

The Heisler Patent Incandescent
., Electric Light System.

The only and original Alternating Current Long
Distance Single Wire Incandescent.

We have built 24 Ceu
tral Station Incanijescent
Plants witliin one year,
all of which are on a pay-
ing basis.

This System combines
successfully the illumina-

tion of the streets with a
general supply of light for

stores aud houses.

Any desired distance can
be reached at small cost

;

No. 8 American Gauge
Copper Wire bein,g used
for the outside line, Mo. II

for indoors, for any num
ber of lights of any size

from 20 to 300 c. p. lo-

cated anywhere on the line.

, A perfect automatic regu-
s^'^fes*-^ ^ "^ lation ad.iusts for every

vai 1 itiou ot the lu id trom the full capacity to one single light. We do not need
ti anstoi mers, distiibutois, safety catches, resistance boxeS' or any other electrical

contrivance for distribution or safety.

Special attention is called to the superior advantage of this system for economical
management. To its flexibility, no mathematical calculation being required for wiring

. or alterations of circuits. To its production of nearly double the candle power to the
f H. P., as compared with any other system.

We can furnish substantial proof that our system is a successful competitor against
all present methods of illumination.

Forest City Electric "VyoriLS,
Manufacturers 01 CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GANG SWITCHES;

Quick Make
trolled

, FROM 5 TO 40 AMPERES. S^

and Break Uncon- J;

by the Handle. ^

CorreBpoiideTice

Solicited with

Electric Light

Companlee.

W. B.jeLEVELAND Proprietor, 26 S. WATER STREET, CLEVELAND, 0.

is tanned on the surfaces
only; the

IlflllOlliMWillk ^:
SendforOur Valuable BookforEngineers and Belt Users. Free. '

'Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

S^F. XjOXTXS, dveo.

^LECTRIC i- JylGHTING.
{WOOD'S PATENTS), Owned and Manufactured by the

^mertcan Ekcirtc Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, aud absolute safety of Armatures from burning,

INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits ot

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

HJ.MUFACTUBIHQ CO^

18 Cortlandt Street, NEW YORK.
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

tfort WflyiiB Jenney Electric Light Company
FORT WAYNE, INDIANA. '^

Tlie xnost carefullT' T^orked out and complete Alternating System of Slectric

Zilghting In Ezistence.

ABHATHBE

kimM

Converter

ti

12

16

Power

kips

TO THE

Horse Power

Guaranteed.

SLATTERY ALTERNATING DYNAMO.

port U/ayne Jenney Electric Dght Company,
MANUFACTURERS OF

Xlie Slattery Iiriciiaction System,
AND

THE JENNEY ARC DYNAMO AND LAMP.
Main Office and Works, FORT WAYNE, IND.

NEW YORK OFFICE: 242. 244 E. I22d St. New York Electrical Construction Co.

CmCACO OFFICE, i 15- 1 1 7 Monroe Street, i PHILADELPHIA OFFICE, 26 N. Seventh St.

W. J. BUCKLEY, Manager. | G. A. WILBUR. Manager.
CITY OF MEXICO OFFICE MEXICO, F. Adam, Successor.
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IStandard Underground Cable Company,

Btuoh Offi

Qenoral OiDcei, Ho. 708 PZHH. AVE., PITTSBUEaa, PA.

iss: J

ITev York. Telephone Boilding, Cortlasdt Street.

Q. L. Wiley Maoager.
Cblcago, 139 East tStiison Street, F. S, legen-

Utit, Manager.

MAITOFAOTUREBS OF

Vu^

Thelllaringllnti'lnduction^l Bunched Cables

For Telegraph, Telephone, Electric Light aod Power; Underground, Submarine
and Aerial.

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line Wire, Underwriters', Magnet, Annunciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables.

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high

Insulation. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

Electric Light and Power.

Telegraph and Telephone,

Railway and all other

Branches of Signaling.

All Sizes

Lead Encased Wires

Aerial Use,

Subterranean Use,

Submarine Use

Concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen'l Mgr.. - 16 Dey St., NEW YORK.

LEATHER LINK BELT TESTIMONIAL,

EDISON ELECTRIC LIGHT CO.,

16 tfc 18 Broad Street,

New York, Oct. 28, 1887.

Messrs. Chaa. A. Scliieren & Co.. 47 Ferry Street, N. T.

Gentlemen :—I have been using two of your Leather Link Belts In my
Electric Plant at Greenwich,_Conn. for the past two months and can bear eye

witness to the fact that tliey possess many importaut advantages over any

and all belts with which I have had experience.

They Impose less strain upon the Dynamo bearings and consequently allow

of no heating and the use oC less oil. As they are Invariably run under little

or no tension, the vibration due to different atmospheric conditions ceases to

be a matter of consequence.
i These are their chief points of superiority though not all, I am of the
' opinion, for instance, that a belt of this character wIU outlive the purchaser

in every case.

I recommend them to all Electric Light Manufacturers and users.

Yours Very truly,
EDWARD H. JOHNSON.

AMKHirAN P*T. T'

[!i|LLEMDER

'

45 Bsoadway, IKew "Si^wb,

NSULATING and
WATERPROOFING dOfflpAWY,

154 ILaSalle St., OMcago,
MAHTTFAOTUEKES OF

jINSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, in Plaster,

Damp Places, Etc., Etc.©
Trinidad Wieks for Line Wort In place of Underwriters.

NEW YORK SAFETY STEAM POWER CO.,
Builders of High Grade Self-Contained

AitoMtic Ciit-Off Eilnes,
BPEOIALLT AI>APTED FOE EUNNIHG

ELECTRIC LIGHTS
And other duty requiring close

regnlatlon of speed.

Westbbn' Offioz A2n> Wabbbooub:

64 & 66 S. Canal St., Chicago, HI.

WM. A. HAMMETT, Manager.

ANSONIA BRASS & GOFFER GOMFANY,
Sole Manufacturers of COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

C S B A

mmMB^^^MMmM
CUT SHOWING STVLE OF INSULATION.

A.—Copppr Wire. B. B.—Two Braids, saturated with Fire-Proof Insulation. C.—Braided Cotton,
•saturated with a JSfacfc, Wbather-Proof Composition.

Approved by New York Board of Fire Underwriters. Samples furnished upon application. Pure Elec-
tric Copper Wire, bare and covered, of every description.

wADCDnnMc i 19 3"^ 21 Clitf St., New York. FACTORIES:WARtRnuMh:
"j 64 W^shrnoton St Ch*cnqn. Ills. ANSONIA, CONN

Daniel W, Maruon, President.
AsDiBON H. NoRDVKK. Vic.e-Prpsldent.

Cbahlbb D. JiEKiTET, ElectMotta. BBAHTAEj) K0B180B, Secretaxy.
AxoB K. HoixowExx, Treasam^

Jenney Electric Company.
Sole Owners of all the Patents and Inventions of Charles D- Jenney ('fcnown as the Jenney System) and Sole Owners and Manufacturers of his

Improved Oynamo, [amp $
Electric motor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these essentials It chal-

lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished tor the Jenney Arc or Incan-

descent Systems, or for both combined.

^^ The Jenney -Incandescent Dynamos are self-regulating,

^ and permit the turning on and off of one or all of the Lamps^ at will.

This Company gives special attention, to ^""^Utiii:; A-i.-fi,

Shops, Factories., etc.., toitfi Individual Plartib.

iS^ m FOB HUFIIET IllISTIITIIIE IHB lESCIIllllE HE SlillU..^

OFPIUa ASO WOEKfl;

jor. Kentucky Ave. and Morris St.

INDIANAPOLIS. IND.
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The Thomson-Houston Electpic Go.
EASTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON.
WESTERN OFFICE:

PULLMAN BUILDING, CHICAGO, ILL.
SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

SERIES LAMPS

flrc-Circuits.

These Lamps have repeatedly
shown their superiority under
test.

First Medal : Best Arc-Light, LoulevlUe, 1883,

First Prize : Best System of Arc-Lighting,

Clncltmatl Industrial Exposition, 1883.

-OF-

Electric )|rc-[ighting

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the customer.

SELF GOVERNING ELECTRIC MOTORS
of all sizes for the transmission of Power. Plans and estimates for all

and Incandescent LIgrhtIng and Power Plants.
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Edison's New Lamp
RESULT OF

EXPERT TEST
BY ELECTRICIAN OF

Chicago & Oorthuiestern j|. j|.

Over 2000 Hours Average Life and 12.18
16 candle power lamps per horse power.

CHICAGO & NORTHWESTERN RY. CO., TELEGRAPH DBPT.

G. H. TlIAYER, Sup't.

Chicago, Mareli 13, 1888.
Leonard & Izakd, Chicago.,

Dear Sir.s :—Regarding tlie Electric Light Plant at Clinton, Iowa,
installed by j'ou for this Company last December, I, wish to say that your
guarantee of 13 sixteen candle power lamps per horse power and 600 hours
average life has been more than realized. The result, from careful tests,

shows 13.18 sixteen candle power lamps per available horse power, and the
record up to date shows an average life of over 3000 hours.

The pressure over the entire system does not vary over two volts,

and the insulation with everything connected exceeds 100,000 ohms.
The dynamo works without sparking, and the whole plant is in every

way satisfactory. Very respectfully,

(signed) G. H. Thatee, Supt, Telegraph.

General Agrents Edison United
IVIanufacturing Co.,Plant Installed by LEONARD & IZHRD,

185 DEARBORN STREET, CHICAGO.

U. S. LAMP.

Grand Opera House
MINNEAPOLIS.

610 U. S. 16 Candle Lamps, 53 Indicated p"o°w^^^

348 Edison 16 " " 54

CONSEQUENTLY, THE

Edisod pMnT uins Rejected md Put Out,

AND UNITED STATES PUT IN.

U. S. 610 Lamps, 53 H. P., equals 1 lAVper H. P.

Edison 348 Lamps, 54 H. P., equals eyVirPerH. P.

ABOVE FROM ACCURATE TESTS. NO CO.MMENTS. FOE PARTICULARS, APPLY TO

THE U. S. ELECTRIC LIGHTING CO,

C. C. WARREN Manager. 216 LA SALLE ST., CHICAGO.

Central Electric Company,
'*>£ «^^—o- WESTERN AGENTS -0 §~f<-

-^
t?tx vLOA//^

TRADC MARK.

COJXI^
-^^

WIRES AND CABLES.
>

UNDERWRITERS' WIRE, MAGNET WIRE, INCANDESCENT CORDAGE, INSULATING TAPES,
ANNUNCIATOR WIRE, OFFICE WIRE, CHATTERTON'S COMPOUND, INSULATORS.

Candee Aerial Ziine "Wire for Slectric Ziiglat and Telep]aon@ "Uses.

Pins and Brackets, Hard and Soft Rubber, Tubes, Sheet and Rod.

Fry's Patent Pliers and Connectors, Stubb's Pliers, Digging Bars, Shovels, Spoons, Wire Reels Fitted

to Barrows or Wagon. Bits, Braces, Draw Knives, etc.

MAGNETO BELLS. IRON BOX BELLS, WOOD BOX BELLS, SKELETON BELLS.

BATTERIES, Law, MicrophonB, Crowfoot, Jniee, Prism, leClanche Oisque, Bunsen, Grenet.

Bronze Pushes, Wood Pushes, Floor Keys, Annunciators, Burglar Alarms. Watchman's Time Detectors,
Electric Gas Lighting Apparatus, Telegraph Instruments, Keys, Sounders, Learners' Sets,

Box Relays, etc., at Bottom Prices. Orders Filled Promptly.

CLEVELAND ARC AND INCANDESCENT SWITCHES.

CENTRAL ELECTRIC COMPANY,
3 8-4:0 Xjja. SjaLXjXjEi sTU^s^iT, I o:H:io.A.cto.
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It

Cleveland, Oliio.
*- MANUFACTURERS OF- I

ELECTRIC LIGHT CARBONS andBATTERY MATERIAL.

TRY THE RICHMOND CARBON.
MANUFACTURED BY-

RICHMOND CARBON COMPANY, NORTH ADAMS, MASS.

The Standard Carbon Co.,
SUCCESSORS TO THE

BoTJLlton, Clevelanci^ a-zici Crystal Cartoon Compan^ies.
C XjE "V EI Ij -A. Kn> , OHIO. I

THE VULCAN WIRE,
HERETOFORE KNOWK AS

THE CAMPBELL LINE WIRE,

For the Electric Light, Telephone and Telegraph,
MANUFACTURED AND SOLD BY

The Cgmpbell Electrical Supply Co., 95 Miik st., boston, mass.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armlngton & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rocking and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Kortlng Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MflRKLT STREET, ST. LOUIS.
Branch, Room 31 Water Works Buildinq, 600 Wahut St., Kansas City, No.

Sawyer -Man Electric Co.
LICENSEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS. *

GENERAL OFFICES:

MUTUAL LIFE BLDg.

32 NASSAU ST.,

NEW YORK

Plans and Estimates FurnlBhed
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No. 308 WALNUT ST

BOSTON OFFICE;

No. 33 FEDERAL ST,

Estimates Furnished for the
Thomson-HouBton System

of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC In Us regulation, and will maintain a UNIFOBM
LIGHT, with ALL or ANY PORTION Of the lights In Circuit. Our LAMP will NOT BLACKEN and
will MAINTAIN Its CANDLE POWER during its Guaranteed Life.

iftW w^ i^'/^^^^''^^'^^i''^^fi ^^M W(^S^'mi

-CONTAININC-

Compensation BalaneeiHair-spring,
"^T^HiOH .^l.zi:e:

Uninflaenced

llagnetisni.

I /"I

PAILLARDS PATENT NON-MAGNETIC
"

COMPENSATION BALANCE AND HAIR SPRINS.

Adjusted

TO

Temperatnre.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Elihu
Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested
them.

These watches are made in all sizes, Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and
cost no more than other makes of same quality without the Non-Magnetic feature.

They are especially adapted to the uses of

ILlCTmiClJLIfB AHB WOmElES AEOUHB B¥TfAMOi,
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

P'or Sa.le by all P'irst-cla.ss Je-welers
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THE IHER ELECTRIC COMPANY
MANCHESTER, CONN.

H.G. CHENEY, Pres. IVI. S. CHAPMAN, Vice-Pres. ROBERT CHENEY, Sec. and Treas. N. T. PULSIFER, Gen'l Mang'r.
WM. A. ANTHONY, Consulting Electrician.

New York Office, 35 Broadway. Cliicago Office, 38 LaSalle St. Boston Office, 143 Federal St. Cinc'nnati Office. Carlisle Building.

INSTRUMENTS

PRECISION.

We make
instruments for

Electrical Meas-
urements, adjust-
ed to any degree
of precision re-

quired for any
purpose. Resist-

ance boxes are

made witli any
required series of
resistances, with
and witliout pro-

portional coils

for bridge. All
resistances are

adjusted to legal

ohms by stand-
ards tested at the
Cavendish Lab-
oratory and cer-

tified by the Brit-

ish Association
Committee.

iniiiiiiiniiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii[iNiiiiiiiiiiiii.iiiiiiiiiiiiiiiiiiiniiiiiiiiij{{iiiiiii ini {!«{iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii[iiii[i[iiii[[D[ii[[uiiiiiiiiiiiiiiiiiii{inijiii[iii[[[[i[ii:ii[[[[[i[[![i[[[!iiiii

RESISTANCE

BOXES

required for
physical re-
search, all the
coils will be
made from one
piece of wire, to
insure a uniform
temperature co-
efflcient. Gal-
vanometers are
made of high and
low resistance,

aperiodic and
astatic, or not, as
required. Tang-
ent Galvanomet-
ers of any capac-
ity will be made
to order. Am-
meters, Voltmet-
ers and Resist-
ance Coils will
be calibrated,
and constants
furnished.

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

The Mather System for Incandescent Lighting.

iliiili

The Dynainos of this system are equal to any in efficiency. The
lamps are adapted to a higher potential than t lose of any other system,
have no superior in life or efficiency, and

DO NOT BLACKEN IN USE.

Our Dynamo is very simple in construction, runs without spark at the

commutators and can be operated by any one accustomed to the care of

engines or machinery. The system has no equal for m.ills, machine shops,

or other places requiring isolated plants. We shall be pleased to furnish

e-timates for complete installations, with or without motive power, and
will send one of our experts to examine the premises, if necessary.

3MOXORS.
We furnish motors from one-half horse power upwards, for constant

potential circuits, perfectly self-regulating without special regulating

mechanism. Motors are also furnished for constant current circuits.

i

)

E\}Q Suel^er ^le(;tri(;al /T\a9ufa(;turi9(5 ^o.,

35 Broadway, New York City.
Selling Agents of the MATHER ELECTRIC COMPANY for the States of New York, New Jersey and Pennsylvania.
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Standard Electrical Works,
MANUFACTURERS OF

HOTEL AND HOUSE

ANNUNCIATORS. Telegraph and Telephone Ipparatus,
BURGLAR

ALARMS.
SOLE MANUFACTURERS OF THE

HESS SYSTEM OF GUEST GALL, FIREALARM ^ ANNUNGIATOR COMBINED.

CALL BELLS, "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock: Full Line ofjron, Steel and Hard-Drawn Copper Wire, Delivered at Lowest Prices.

!» ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. -gll CINCINNATI, OHIO, TJ.S, A,

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE &. SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single YalvG and Corliss Valve

ENGINES.

SELF CONTAINED AND SINGLE CRANK

ENGINES

Speciallj Aiapteft for Electric LigMns. ^^

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, manager

TELEPHONE 4024.

-OF-

^LECTRIC i- JylGHTING.
(WOOD'S PATENTS). Owned and Manufactured by the

American Electric Manufacturing Company^
18 Cortlandt Street, NEW YORK.

For Bimplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from Ijurning,

Xlie iLlKtERICiLK DYITiLiaLO HiLS WO EQXJAI..
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits 01

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

Amebic^h Electbic H^hwfactpbing Co.,,

18 Cortlandt Street, NEW YORK.



March 24, r8S8 WESTERN ELECTRICIAN.

DIVIDED POWER
SHAFTING

Costs to Purchase
Costs to Maintain
Costs to Lubricate
Costs to Drive

VEKS0S THE

Westinghouse

ENGINE.

Independent Engines convert their whole power
into merchantable product.

Talie the Engine to the Work, not the Worli to the Engine.

THE WESTIN&HOUSE MACHINE CO,

Pittsburgh, Pa,

THE AULTMAN & TAYLOR CO.,
Represented by Roberto Boker & Co., City of Mexico, Mex.

Stevens, Corwin &, Co., lis Chambers St., New York CIcy.

"Witli houses In Panama, C. A., Lima, Buenos Ayres, G-nayaqull
and Valparaiso, S. A.

CONTROLLED BY

Westinghouse, Church, Kerr £ Co.
1 7 Cortlandt Street New York.

97 Fifth Avenue - Pittsburgh.
1 56 and 1 58 Lalte Street Chicago.

Fairbanks & Co.
302 and 304 Washington Ave St. Louis.
1312 Union Avenue- Kansas City
1 330 Seventeenth Street-- Denver, Col.

Utah and Montana IVIachinery Co.
259 South Main Street — SaltLalce.
East Granite Street Butte, Mont.

Parl(e & Lacy.
21 and 23 Fremont St San Francisco.
33 and 35 N. Front St-— Portland, Or.

The D. A. Tonipl(ins Go.
36 S. College St.-Charlotte, N. C.

46 S. Pryor St Atlanta,
Georgia.

FRANKLIN S. CARTER. CHAS. M. WILKINS.

ESTABLISHED 186 7.

E. WARD WILKINS.

PARTRICK & CARTER,
Manufacturers of and Dealers in Every Description of

Electrical Supplies.
WE MAKE A SPECIALTY OF

Hotel and House Annunciators, Burglar Alarms, Bells, Batteries,

AND A FULL LINE OF

SUPPLIES FOR ELECTRIC BELL WORK.
We publish Catalogues of all our Manufactures, and will forward to any address

upon application.

N. B—In applying for Catalogues please'state whether " Electric Bell " or " Gen-
eral Supply" Catalogue is wanted, and if in the trade inclose business card for discounts.

114 Sonth Second Street, PHILADELPBIA, PA.

Oynamo fenders' Hand-gook
By F. B. BADT.

100 pages; 70 illustrations; flexible cloth binding; size of type page,

6x3 inches.

Designed for Dynamo Tenders and Linemen, Stationary and Marine
Engineers. Just the book for men who wish to learn how to operate and
care for electric light installations.

The only book of the kind in the English language. Twenty-one
hundred copies of the first edition of 2500 copies already sold.

Price, postage pre-paid to any address in United States or Canada.
$1.00. Address

WESTERN ELECTRICIAN CO., Publistiers,

6 Lakeside Building, CHICAGO.
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WESTERN ELECTRIC COMPANY
J

Chicago.

New York.

-Twmm'^^'^'^w^-'

London.

Antwerp

I!

I

CHICAGO FACTORY

Patterson ^Tables
FOR USE

Overhead, Underground and Under water,

HAVE THE

Best Record for Low Inductive Capacity, Higli Insulation and Durabilty,

AND ARE THE

Best for Telegraph,Telephone and Electric Light Use.

WE HAVE STILL A LARGE QUANTITY OF

KERITE WIRE,
Size No. 13, B. and S. Gauge, 6-32 inch Insulation, which has been In use, but is practically

as good as new. We will send a sample of this Wire and quote a very low price to anyone

who inquires. The price is so low that it is cheaper to use this wire than new wire of even No. 16

gauge, so this offer is of advantage to anyone who wants Kerite Wire of sizes Nos. 13, 14, 15 and 16.

J. CEO. KAELBER, Selling Agent, 3 & 4 Duff Block, Denver, Colorado.
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Combined Galvanometer, Ammeter and
Voltmeter.

The instrument shown in connection is de-

signed to measure currents, electromotive forces

and resistances. It has a capacity of measuring
current intensities accurately to 1,000 amperes,

electromotive forces to 3,000 volts, and resis-

tances to infinity. The instrument was designed

and constructed by Force Bain, of Chicago, for

the United States government, at Washington,

D. C, for the use of the inspector of electric

light plants. It may be said here, to the credit

of JVIr. Bain, that he was not furnished any draw-

ings or specifications for the construction of the

instrument, but his design was accepted at once

when it was presented to the government's ex-

perts.

The instrument is made of bronze metal and
is highly finished, except the conducting rings,

which are made of rolled wrought copper. The
frame is supported by leveling screws which have

steel points in their ends; the weight of the in-

strument sinks these points into the wood up to

the round part of the screw and thus it is held

firmly and at the same time the screws may be
used freely to level it.

There is a swivel between the base plates

which is tightened by the thumb screw. The
object of this swivel is to furnish means for ad-

justing the instrument after it is set, without dis-

turbing the leveling screws. It swings freely,

and may be tightened whenever the needle

pointer finds the zero on the scale.

Just above this swivel there is another swivel,

which is also tightened with a set screw. At
this point will be noticed a bevel graduated disk

which is divided into 180 degrees. On the lower

disk there is a pointer which indicates on the upper
one the number of degrees. The instrument is

swung bodily when measurements are made by the

sine method.
The frame to which this bevel graduated disk

is attached carries three conducting coils, the

needle box and the needle. The needle box or

case contains the steel needle, to which is attach-

ed a delicate aluminum pointer; to the lower end
of the needle is attached a small lead ball which
holds it in a horizontal position and prevents it

"dipping" when the rings are turned; this sys-

tem is all suspended from the top of the

bevel plate glass above by a fiber of a silk co-

coon. A gla.ss thimble covers the fiber and ad-

justing screws as shown. Between the pointer

and the needle there is a mirror which prevents

any error which might occur from false readings

due to improper parallax. There is a magnify-
ing glass mounted on a frame surrounding the

needle, which may be moved to any point on the

scale. The bevel on the glass cover plate serves

also to correct any false readings, which might
occur. When looking at the pointer through
this bevel if the parallax is not perfect, the

pointer appears as if broken into two pieces. The
needle case carries a scale which is divided into

degrees on one side up to 180 and into a tangent

scale on the other side.

The small or inner ring is made of rolled cop-

per of
; . I

shape in cross sections; it is 6 in.

in diameter, J4 in. thick and i^ij; in. wide; it is

wound full of copper wire which composes five

coils of various resistances from .03 of an ohm up
to one of 4,500 ohms and in addition the ring itself

is used for heavy currents. These coils are ar-

ranged so that they may be connected in series,

or multiple differentially or conjointly. Both this

ring and the one immediately outside of it, which
swing from a perpendicular to a horizontal posi-

tion, carry an independent vernier scale for indi-

cating the degree or angle to which the rings are

swung.
The ring on the extreme outside is composed

of a solid bar of copper, equal to one square inch

in cross section, it is detachably connected to

and carried by the middle ring, and may be
either in series, or shunt with it, and may be
either differentially or conjointly connected in

either case. The middle ring is the same as the

smallest one, only that it is 12 inches in diameter
and carries but two other coils, one of which is

25 ohms in resistance, the other is 16,500 ohms
resistance. These coils may also be connected
with those in' the smaller rings if so desired,

The instrument may be used as a tangent, sine

or differential galvanometer and the readings by
one method may be quickly checked by the two
other methods. The advantages gained by these

combinations will be appreciated by those who
understand the use of such instruments. The
swinging of the rings from a maximum to a
minimum point, and their differential action has

increased the range of readings very greatly. A
further improvement is in the correction of any
error which might arise from the variation in the

horizontal component of the earth's magnetic
force in different localities.

The current density in the copper rings when
measuring heavy currents is only about 400 am-
peres per square inch cross section, while that in

the German silver resistance coils used in measur-
ing high electromotive forces with the proper ad-

ditional resistance coils is about 50 amperes per

square inch surface. Therefore there is not suffi-

cient heat to affect the readings, if they are taken

within a reasonable time.

Purchase of the Van Depoele Motor Bus-
iness by the Thomson-Houston Co.

Negotiations, which have been pending for

several weeks, have resulted in the purchase

by the Thomson-Houston company of the en-

tire motor business of the Van Depoele Electric

Manufacturing company of Chicago. The pur-

chasing company paid for the business in cash.

The amount is not stated, but the sum was per-

fectly satisfactory to the members of the Van
Depoele company. In addition to the purchase

price, a royalty is to be paid to the Chicago
company. The purchase includes the control of

the business in the United States only ; the
right to manufacture for foreign countries is re-

tained. The purchase includes all the patents
owned by the Van Depoele company relating to

motors and railways.

The Thomson-Houston company has made a

contract by which Charles J. Van Depoele, the

electrician of the company which bears his

name, shall enter the service of the corporation.

It has not yet been decided where his quarters

will be, but probably his residence will be in

Boston or in Lynn, Mass.
The Thomson Houston company, with an

abundance of ready capital, is expected to push
the electric railway. The members of that com-
pany have the greatest faith in the future of this

mode of transit, and they also see a large amount
of money in the enterprise. The motors will be
constructed at the company's factory at Lynn.
Patterns are now being made at the factory of

the Van Depoele company.
The Chicago company will now devote itself

exclusively to the electric light. In future, incan-

descent, as well as arc light plants, will be in-

stalled. In speaking of the change, Manager
A. K. Stiles said to a representative of the

Western Electrician: "We now will

have plenty of capital to conduct the electric

light business. As a matter of fact, we had
more than we could handle before this change.
We expect to push the business, and we are

going to be represented in every state in the

union. We have a new improved light, and we
can devote our whole attention to introducing it.

We hope, too, that the Thomson-Houston com-
pany will extend the railway business. They have
obtained a valuable business by the purchase."

" Have you any objection to stating the

amount paid by the company ? " was asked.
" I don't think I ought to do that. It would

hardly be fair to the purchaser. I may say, how-
ever, that the price was large, and that it was
perfectly satisfactory to us."

It is a matter of regret that a business which
promised so well, should leave Chicago, but it is

gratifying that the rumor that the entire busi-

ness of the company was to be removed to the

east proves unfounded. It has been for a long

time a recognized fact that the Van Depoele
company needed a larger capital to conduct suc-

cessfully its motor business, and it was supposed
that the needed money would be forthcoming

from Chicago capitalists. The capital did not

come, however, and a change such as that which
is now made public was not unexpected.

The Van Depoele electric railway and the Van
Depoele electric light systems are both based on
inventions of Charles J. Van Depoele. The
latter is a native of Belgium. He began experi-

menting in electricity at an early age. While in

attendance at college, he produced his first elec-

tric light, with a battery of forty Bunsen cells.

He took a thorough course in electrical studies

at the Imperial lyceum. He came to this coun-

try in 1869, and continued his electrical studies,

though engaged in business. He experimented

considerably with motors, employing the power
to drive machinery in a furniture shop in Detroit.

Subsequently he came to Chicago as the best

field for putting his inventions into practical use.

A company was formed, and it has met with no
little success in all its departments.

The acquisition of the Van Depoele motor
business adds another important department to

the Thomson-Houston company's business.

The operations of this company are becoming
simply gigantic, and their business is of a world-

wide character.
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New Magneto Bell.

The accompanying cut of a magneto bell,

shows the new style of telephone switch or hook
being manufactured by the Railway Telegraph

Supply company, of Cliicago. The magneto
bells are furnished with or without the switch.

It'is claimed that these bells excel in efficiency,

cUirability and aiipearance. The company is

manufacturing them in large quantities, to meet
an unusual demand. Two of these bells were

recently employed in the long distance tele-

phone experiment between New York and Chica-

go. With these bells Chicago had no difficulty

in ringing up New York, and the operator at the

latter place experienced no trouble in ringing up
the Chicago bell.

Telegraph and the Blizzard.

Residents in eastern states last week were

brought face to face with the fact that they had

never properly appreciated the blessings supplied

by the telegraph. Hereafter they will realize

more keenly the importance of the tele-

graph as a factor in modern life. The eiTect of

the blizzard was to isolate completely cities and
towns by the score. The storm played sad havoc

with telegraph lines throughout the east. Never
has there been a time in the history of telegraphy

in this country when the service was so com-
pletely crippled. As soon as this condition was
found to exist, so the reports say, almost every

man, woman and child found that to send a tele-

graph was the thing at that time most to be

desired.

The almost complete absence of New York
despatches in the newspapers told the stor}' of the

isolation of the metropolis. The telegraph ser-

vice was shattered and New York was silent.

The press report in a condensed form was sent

to a few places in New England by long distance

telephones. Those whose business it is to dis-

tribute and collect news worked heroically to

keep up their records but the odds were too

great. For several days New York distributed

little news. On Friday the Western Union had
wires working to Philadelphia and Washington
but they were in poor shape. The cable com-
panies had no little trouble. As late as last Sat-

urday a report of the cable service was as fol-

lows: "The Commercial Cable company's lines

are working without obstruction. The French
Cable company has one land wire working. The
Anglo-American Cable company reports that

delays are much less to-day than yesterday. The
Direct Cable company's land wires are working

steadily but slowly. Hopes are entertained that

full communication with Europe will be resumed
from this side early next week."
On Saturday the Western Union was enabled

to partially resume business on a limited number
of wires working to Buffalo, Cincinnati, Detroit,

Chicago, Pittsburgh and Philadelphia. Boston
had one wire only; also one wire working to the

Sydney cable station. Through the state there

were eight wires working to Albany, one duplex to

Syracuse, another to Rochester. The wires were
working on the east side of the Hudson Riveras
far as Poughkeepsie and on the west shore as
far as Newburg.
The railroads suffered severely as a result in

the break in telegraphic communication. The
officials of the Pennsylvania railroad made use
of the long distance telephone in the New York
]Vor/d office. The IVorlas telephone wire is a
special size copper wire heavily insulated and
strung on separate poles.

The business loss consequent upon the isola-

tion of the metropolis can hardly be estimated.

For several days many important enterprises

were positively at a stand still, as it was impossi-

ble to transmit orders from other cities.

Boston was out of the world from Monday
morning until Wednesday. Then communica-
tion was established by the Atlantic cable. The
officers of the Western Union company at Boston

reported Monday evening that the western and
southern lines were down, and they could see no
chance for communication. The heavy wind
blew down the telegraph poles, and as they fell

on the railway tracks the trains were in constant

danger. The storm in Boston and vicinity tore

down the telephone and fire alarm wires, and the

crossing of electric light wires caused at least

one serious fire. The bankers and brokers were
unable to transact business, as they could not

obtain quotations from New York. Wednesday
night. New York found Boston by means of Al-

bany, but the connection was soon lost. Thursday
the embargo was declared off. This facetious

remark was made by a Chicago paragrapher

;

"Boston, while buried under the snow drifts,

could still communicate with London and Mr.
Sullivan, and what did it care if its communica-
tions with the rest of the world were cut off ?

"

The storm treated Rhode Island in about the

same way. The whole state was at one time
wholly without telegraphic communication. In

Vermont the situation was almost as bad. On
Wednesday no communication was received in

Boston from any part of the state.

In Connecticut the telegraphic lines are still

in bad condition. Despatches from several

places were sent to New York papers by steam-
ers. From Monday to Wednesday Ansonia was
without communication. The first news it was
able to receive came from New Haven by means
of a telephone. It was Sunday night before New
Haven was able to report direct communication
with Boston and New York. Maine suffered

less than any New England state.

New Form of Law Battery.

The Law Telephone company of New
York, have recently put upon the market
the new form of battery so clearly shown
in the accompanying illustrations. The negative
element as will be noted is in one body and
has a surface of considerably larger area than
the old form which has been discarded. The
negative element thus increased in both quantity
and area enables the battery to hold up longer
when overworked and to recover more quickly
when relieved. The item of breakage in trans-
portation is also reduced from the fact of the
greater strength of the element.

Felix Lambotin, a short-hand writer of Eper-
nay has submitted what he styles a stenotele-
graphic instrument for the consideration of the
French postal and telegraphic commission. By
means of the apparatus messages in stenographic
characters are projected by electric light to great
distances on screens arranged for the purpose.
The inventor asserts that the apparatus possesses
many features of excellence which would render
it a great service in transmitting signals in time
of war. .

Practical Telephony.
By Thos. I). LocKWooi).

VII.

In what has been already said about the. mag-
neto telephone, it has been assumed that the mag-
net is a bar magnet. Of course a horseshoe mag-
net is just as readily used, and often is used. Before

the introduction of battery transmitters, the Bell

Telephone company put out an instrument called

the box telephone, in which a heavy horseshoe
magnet was employed, with a spool of wire on
each coil, and a comparatively large diaphragm.
This was a very efficient magneto transmitter,

and had a deep base tone.

In talking with a magneto telephone as a

transmitter, it is not necessary usually to speak
loudly as distinctness is what is wanted, and the

magneto telephone is unexcelled for the latter

quality. But it also has this advantage: If for

any reason it does become necessary to speak
loudly you can speak as loudly as you wish, as

there are no electrodes to force apart, causing

the noise known in connection with battery trans-

mitters as breaking; and the currents generated

will moreover be increased and the reproduced
speech will also be comparatively louder, as you
raise your voice.

A system of two magneto telephones joined

together in an electric circuit, Fig. 13 constitutes

the simplest arrangement known for the electrical

transmission of speech, because the instruments

are equally competent to transmit, and to repro-

duce or to receive.

As I think that everyone who works with tele-

phones or for the matter of that, with any kind

of electrical appliances, should know how and
why they work, I will here devote a little space

to the why and wherefore of the magneto tele-

phone. Think of it in the first place as a trans-

mitting instrument. You have a magnet, a coil

of wire surrounding the pole of the magnet, and
a diaphragm or thin plate of iron mounted with

fixed edges, and with its center opposite and
quite close to the pole—but it must not touch.

In the earlier part of these papers when describ-

ing the operation of the bell and generator, 1

explained at some length the principles of mag-
neto currents and their development; it is there-

fore not necessary to go into further details upon
that subject. I will now assume that these princi-

ples are known. It is then easy to see that the mag-
net in the magneto telephone used as a transmit-

ter is the source of power. It is like the spring

or weight of a clock when wound up; or like a

steam locomotive with a full head of steam, but

with the throttle closed. The helix which sur-

rounds the coil, has its ends included in the line

circuit, and as may be imagined is in a strong

magnetic field. That is, it is in the strongest

part of the influence of the magnet, and the

magnetic lines of force pass through the coils.

The diaphragm is really an armature for the

magnet; it is found that when a piece of soft

iron is moved near a magnet, the magnetic rays

—so to speak—of the magnet are deflected or

bent, or squeezed out of their first position; and

if the motion is continued, these lines or rays

keep on changing. This change we call a varia-

tion of the magnetic field. But it is equally

true that if a wire forming part of a closed cir-

cuit be within the magnetic field which is so
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varied, electrical currents are set up in that wire,

which traverse the circuit of which it is a part;

also that these currents vary in strength, direc-

tion and character, with the changes in the

strength of the magnetism; also with the ampli-

tude, direction, and character of the motion of

the piece of iron, the diaphragm in front of the

magnet; and finally that the diaphragm will in

its movements copy faithfully the movements of

the air which affect it. Having reached this

stage, it is not difficult to see that if these pro-

cesses closely copy or echo one another the last

will not be materially different from the first, and
the electricity set up or developed in the circuit,

will vary in strength, direction and character,

with the variations in loudness, pitch, quality or

character, of the spoken words uttered in front

of the diaphragm; unless these conditions are

complied with, speech can not be transmitted ; and
if any of them are imperfectly complied with,

the transmission is imperfectly affectuated. Thus
when we speak, in front of the diaphragm of a

magneto telephone, we cause the diaphragm to

vibrate, and its center alternately bulges in by
the impact of the sound waves, and is drawn out

by its own elasticity alternately. The natural

rate and character of the vibration of the dia-

phragm is repressed, because its edge is com-
pressed by the cap of the telephone, consequently
the vibration can only copy the sound waves
which strike it. When the diaphragm center

moves inwardly, the magnetic field is changed,
and a current is set up in the helix in one di-

rection; when it moves outwardly it is changed
again and the current is set up in the other di-

rection; and these currents pass over the circuit

to affect the receiving telephone.

The moral of all this is, that the sound vibra-

tions are copied by the mechanical vibrations of

the diaphragm, these by the magnetic vibrations

of the magnet; and these by the electrical

changes in the circuit: thus even in the half pro-

cess of transmission only, we see no less than

three transformations of energy. The operation

of the telephone is one of the finest illustrations

known of the doctrine of the conservation of

energy—since we see the changes of i, sound
into mechanical motion; 2, mechanical motion
into magnetic vibration; 3, magnetic vibration

into electricity.

Let us now consider the magneto telephone as

a receiving instrument. Suppose we are still

considering the same telephone, but instead of

speaking to it, we are now listening. The same
three essential elements are there, the magnet,

the coil and the diaphragm ; but the function is

diametrically opposite. Instead of sound being

transformed into electricity, electricity is turned

into sound. The electricity coming from' the

other station passes round all the convolutions

of the magnet helix, and then back to the trans-

mitting station by the return wire, or to earth
;

but in passing round the magnet core it performs

some work on it. What is that work ? What
work does a current of electricity perform when
it passes round any soft iron core ? Does it not

make a magnet of that core ? But this core is a

magnet already. Remember that the currents

coming from the other station are alternating in

direction—the core or pole piece being already

magnetized, is then not initially magnetized by
the coming currents, but its magnetism is alter-

nately increased and lessened. It may be stated,

however, for the benefit of inquiring minds that

if the core were not at all magnetized to begin

with, the operation of the incoming currents

would be to alternately magnetize and demagne-
tize it, and then to magnetize it oppositely. What
next happens ? The pole piece being at the out-

set a magnet, naturally exercises a steady pull

even when at rest upon the center of the dia-

phragm ; so that when the strength of the mag-
net is increased by the arrival of a current of

proper direction, the result is that the pull upon
the diaphragm is increased ; and when the next

current of opposite direction comes along, the

pull is momentarily lessened. But this alternate

increased and decreased pull is not effected sud-

denly, but gradually, so that we may properly

say that- the magnetism of the pole piece is

varied, and more, is varied exactly in accordance
with the variations of the electric currents caus-

ing it, and that the pull upon the diaphragm is

varied in like manner. The diaphragm thus

vibrated, in turn moves the mass of air imme-
diately in front of it, and this finally vibrating at

the proper rate, and impressed by the moving
diaphragm with the proper quality reproduces
the original sounds. Here again it will be seen
that we have three transformations of energy;
namely, from electricity into magnetism;" from
magnetism to mechanical motion; and from me-
chanical motion into sound. And by means of
the six transformations we have described, words
uttered at one station are not transferred to, but
are reproduced at another.

We now have to consider the battery trans-

mitter. The Blake transmitter has been more
widely used than any other transmitting appli-

ance, although it is a later invention than the
carbon transmitter of Edison.

Externally, its appearance is nothing extraor-
dinary. A black walnut box, five and three-

eighths inches high, four and three-eighths wide,

Fig. 13.

and two and a quarter inches deep. In the cen-
ter of the front piece is a circular hole, having a
diameter of half an inch, through which the
sound waves of the voice are directed upon the
diaphragm, and which is provided externally
with a flare or countersink serving in some sort

as a mouth piece, although it is merely cut into

the thickness of the front piece, and does not in

any way project. A black spot at the center of

the mouth piece, betrays the presence of a
japanned diaphragm, but otherwise there is

nothing to indicate the character of the operat-
ing features. A close inspection will, however,
show that the diaphragm is not close to the
mouth piece, but is separated by a space of about
three thirty-seconds of an inch. This con-
struction comes about by placing the diaphragm
on a shoulder or offset inside, whereby a flat

chamber is constructed between the outer sur-

face of the diaphragm, and the inner surface of

the front board or door of the transmitter box.

This flat condensing chamber is one of the

features which show the close relationship be-
tween the variable resistance transmitter and the

magneto instrument. It seems necessary to per-

fect articulation in all telephones.

Now let us open the transmitter and see what
is inside. Notice first that there is not very much
mechanism, that what there is, is chiefly mount-

Fig. 14.

ed upon, and fixed to the door of the transmit

ter; and that the door is joined to the box by
hinges through which an electric circuit passes.

To aid in maintaining the continuity of this cir-

cuit, in the condition of the theoretical Cfesar's

wife, a flat spring is screwed by one of its ends

to the hinge, and its free end presses outwardly

so as to aid in preserving contact between the

two sides of the hinge.

In the drawing Fig. 14, the working parts are

shown in diagram. The diaphragm d in prac-

tice, lies in a cast iron frame or ring-seat, and
has around its edge a soft rubber or elastic ring

which overlaps both sides; and the ring-seat has

two inwardly projecting lugs/, to which the elec-

trodes or variable resistance elements and their
adjusting apparatus are fixed. A thin flat steel

spring, incased at one end in a soft rubber glove,
with a piece of cloth on its underside, is fixed at
its other end by a screw, to the cast iron ring-
seat; and presses with its gloved end upon the
inner surface of the diaphragm at a point be-
tween its edge and center. This is called the
"damping" or "dampening" spring, and its office

is to quickly check all vibrations, and especially
to prevent the natural vibrations of the plate
itself, which tend to confuse the vibrations arti-

ficially imparted to it by the voice. This device
enables the diaphragm to be kept more com-
pletely under the control of the voice, and causes
it to more closely copy in its vibrations the sound
waves which produce them. Directly opposite
to the position of the damping spring a small
brass clamp screwed to the frame presses upon
the edge of the diaphragm, or rather upon the
rubber ring which encases it. Note here, that
the diaphragm is only held in place by the single
clamp and the damping spring; and that there-
fore it is never rigidly fixed, but is at all times
adapted to respond to the action of the voice in

transmitting. The adjusting lever b is fastened
to the upper lug/by a light but stiff German
silver strap g, and terminates at its lower ex-
tremity in a bevel face, against which impinges
the adjusting screw s which passes through the
lower lug/. The upper end of the adjusting
lever bends toward the diaphragm at right angles,
and sustains the ends of two light flat springs,
one of which is however much lighter than the
other. They are insulated from one another
both at the point of dependence, and throughout,
the larger one being loosely incased in a soft

rubber tube. The spring e which is nearest the
diaphragm is the lightest, and at its lowest end
which reaches a point opposite the center of the
diaphragm, it carries a small bead of platinum a,

shaped something like the head of a pin. The
heavier spring /' carriesa button of hard carbons,
which is polished on its surface. This spring is

so arranged that when the screw is properly ad-
justed, the carbon which has considerable weight
presses against the platinum bead holding it with
considerable firmness against the diaphragm, and
preserving also its own contact with the platinum.

By this means breaks of continuity are prevent-

ed. Four binding screws are provided on the

inside of the rear wall of the transmitter box
near the top; and ignominiously standing in the

corner at the bottom of the box may be seen a

small ordinary induction coil C. The diagram
shows the circuits. From one pole of a battery

B—usually a single cell of LeClanche— the cir-

cuit is led by means of one of the left-hand pair

of the screw terminals to the platinum bead a,

thence by contact to the carbon button c, and
spring, to the metal adjusting lever b, then to one
of the two circuits of the induction coil, and
through that circuit back to the other pole of the

battery. The main line circuit has nothing to do
with the battery circuit directly.

The line enters by one of the right hand pair

of screw posts passes through the remaining cir-

cuit of the induction coil, and out again to earth

or to the next station by the other screw post. A
further description of the coil and operation of

the transmitter will be given in the next paper of

this series.

(
To be con/inued.)

Western Union Report.

The Western Union Telegraph company has

declared a dividend of 1% per cent. The earn-

ings for the quarter ended March 31st, are esti-

mated at $1,250,000. Interest, dividends, and
the sinking fund payments require $1,220,003,
leaving a surplus from the quarter's earnings of

only $29,997. The surplus Jan. i, 1 888 was

$7,393,714, making the total estimated surplus

April I, 1888, $7,423,710. The gross earnings

for the quarter ended Dec. 31, 1887. were fully

as large as expected, being within a fraction

of $5,000,000, but the current expenses of the

Baltimore & Ohio system were temporarily in-

creased by a large outlay of money, to cancel

future obligations of useless office leases and
other contracts. The cost of repairs and main-

tenance was also greatly increased during the

last and current quarters, owing to the unusua
number of snow and sleet storms.
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Dynamo Tenders' Hand-Book.'
By F. B. Badt.

PART 11.

DYNAMO ELKCTRIC MACHINES.

Chapter XVII.

Keeping a Dynamo in Good Order.

The dynamo must be kept scrupulously clean, like any

other expensive machine. Any good engineer or dynamo
tender will do that without being told.

Copper dust, which will be caused by the friction of the

copper brushes against the commutator, should never

show ; it should be cleaned ofl the armature and fields by

means of a paint brush and a pair of bellows every day.

Shafts and pulleys running near the dynamo must be pre-

vented, by means of shields, from throwing oil on the

dynamo, especially on the commutator.

A brush should' never be lifted off the commutator while

the dynamo is running.

Rinding posts and other contacts should always be tight.

A slight vibration of the dynamo, which will occur even

when it is properly set. will loosen these connections in

time. Every binding screw should be examined, and, if

necessary, tightened every day.

Chapter XVIII,

Brushes.

The setting of the brushes is one of the most important

duties of the dynamo tender. The brushes shoirld rest

against the commutator with a slight pressure. They
should not be rigid, but the brush holder springs should

allow a certain amount of spring; this will prevent e.xces-

sive sparking of the brushes, even if the commutator

should be a little uneven.

The contact points for the brushes on the commutator

are in most dynamos diametrically opposite each other. In

order to find these points quickly it is advisable to cut a

little strip of tin, the length of which is just oae-half the

circumference of the commutator, and use this strip as a

gauge when setting the brushes. The brush holders

should be carefully kept clean, and should be wiped off

every time before ihe brushes are put in. The brushes

must extend from each brush holder at equal lengths. The
insulation between the brush holder pins and the quadrant

must be in good condition ; oil and dirt must be kept out.

Fig. 13 shows the proper positions of the brushes. The
point where the brushes are resting on the commutator
when the greatest current strength is obtained are called

the maximum points, A, £. When the brushes touch the

Fig. 13. — Proter Position of Brushes.

points C, D, at right angles to A^ B, called the neutral

points, no current is obtained.

If the brush is nearly worn through to the middle of its

thickness, it should be turned over and the other side used

on the commutator. When both sides are worn off, as

shown in the upper part of Fig. 14, the brushes should be
trimmed. In larger stations, little brush cutting machines
are used f^r this purpose ; in smaller installations, two
blocks of hard wood, lower part of Fig. 14, are used. The
brush is put between the two blocks and the whole put in a

vise. The end of the brush projecting beyond the wooden
blocks is then removed by means of a Hie.

The brushes should also be in such a position on the

commutator that the least sparking will be set up. In
some dynamos it is necessary to move the brushes in pro-
portion to the load in order to get little sparking. In
other systems, the brushes need not be moved at all, no
matter how many lights are turned on or off. In some
dynamos, the moving of the quadrant, or, in other words,
the moving of the contact points of the brushes on the

commutator, is used for increasing or decreasing the
strength of the current.

Chapter XIX.

The Commutator.
The commutator is the most sensitive part of the dynamo,

and should be especially cared for. It must always be
kept smooth. If it should get rough from the electric

spark, it is necessary to smooth it bv pressing a block of

wood covered with fine emery cloth against it, after having
set the dynamo in motion with the brushes Hfted off. If

the commutator is so rough that a smooth surface cannot
be obtained by the use of emery cloth, It should be filed.

In order to do that, it is necessary to take out the brush

1 Dtnamo Tenders' Hand-Book, by F. B. Bartt ; 100 paees, 70
Illustrations; fiexlble cloth binding ; type page (i x 3 Inctiea

;

published by Western Electkigian Co., price $1; now ready for
delivery.

liolders, pins and brushes. After a straight surface has

been obtained, the commutator should be smoothed with

fine emery cloth.

'I'he disadvantages of using a fde on a commutator are the

liability of pressing small chips of copper into the inuda-

tion between the copper segments, and the impossibility of

getting the commutator true. The best way is to turn

The commutator off by means of a little laihe, which can be

attached to the dynamo, or by taking the armature out of

the dynamo and having the commutator turned off in a

lalhe in a machine shop. This will not only make the

commutator smooth but perfectly true. In filing or turn-

ing off the commutator while the armature is rotating in the

dynamo, it is necessary to reduce the normal speed of the

dynamo considerably, as too high a speed would spoil com-
mutator and turning tools.

in new commutators for which fiber is used as insulation

between the copper segments it is very often found that

the thin sheets of fiber have absorbed moisture, and extend

above the surface of the commutator. If a few days" ex-

posure in a dry warm room does not cause the fiber to

shrink and go back to its place, the surface of the commu-
tator must be smoothed first with coarse and then with

fine emery cloth.

W€ST£nN._a£cmi(:MN. cm/.

Fig. 14. — Worn Brush and Blocks for Tkimming.

In most systems it is advisable to put a little oil on the

commutator just after starting the dynamo. Very little oil,

however, must be used. Dip the point of one finger in one

drop of oil, distribute it by rubbing it on the inner surface

of the hand and apply what oil remains on the finger tip to

the commutator, and take it off with another finger. This
will do for at least three hours' run.

If it should become necessary at any time to replace the

commutator by a new one, it should be done in the follow-

ing manner : Take the armature out of the dynamo and
put the two ends of the shaft on two wooden horses.

Mark the wires leading fiom the armature to the commu-
tator by attaching little tags with numbers, to make sure

of the proper place of each wire after taking off the commu-
tator. Then disconnect these wires from the correspond-

ing copper bars of the commutator, either by unscrewing
the set screw, or in commutators which have solid connec-

tions, by unsoldering them by means of a hot soldering

iron. Take the commutator off, clean the shaft and con-

nections and put the new commutator carefully in its

proper position and connect the wires in proper turn to the

corresponding copper bars of the commutator by means of

set screws, or soldering with hard solder. The greatest

care must be observed not to short-circuit any parts of the

commutator with drops of molten solder.

Chapter XX.

Repairs.

A, to the Armature.—In most cases repairs to the arma-
ture are necessitated by injuries to the insulation of the

wire from external mechanical sources or by excessive

heat generated in the armature. The first is very often

caused by little particles of material dropping in the spaces

between armature and pole pieces—for instance, little balls

of cotton waste being caught from the end of the dynamo
and pressed between armature and pole pieces, thus scaling

off the insulation of the wires in some places, or bursting

the metal bands. Such injuries can have two different re-

sults, either short circuiting some of the coils or bringing
different parts of the wire coils in contact with the iron

core. These injuries hardly ever extend below the first

layer of wire. In most cases it will be possible to care-

fully lift one wire at a time just high enough to wrap it

with silk tape, and thus insulate it. After having wrapped
and insulated all the injured parts, drive the wires back
into their position by means of a small hard wood block
and hammer, and give them two or three good coatings of

shellac varnish. If the injuries are below the first layer of

the armature, it will be necessary in most cases to have it

sent to the factory to be re-wound.
Excessive heat in the armature will very often char the

insulation of one or more coils of wire entirely. These
coils, of course, must be taken out and replaced with new
wire. In most armatures of the so-called Gramme pattern
this can be easily done. In armatures of the Siemens drum
pattern it will necessitate a re-winding of the whole arma-
ture. The over-heating of one or more coils of an armature
is very often caused by the short-circuiting of two or more
segments of the commutator by means of copper dust
which has been allowed to settle back of the commutator,
or by excessive sparking of the brushes, forming Hltle

bridges of metal across to adjacent commutator segments.
B, to the Field Magnets.—The faults which mostly occur

in field magnets consist in short-circuiting coils, or in get-
ting parts of the field wire in contact with the iron core.
The field wire should be unwound until the damaged part
is reached, and after insulating it properly as described be-
fore, it should be wound back on the core. If it should be
necessary to take a considerable amount of wire off the
field in this way it will be advisable to put the damaged
field magnet in a lathe and do the unwinding and re-wind-
ing bv means of the lathe.

Chapter XXI.

Testing the Wire Coils of a Dynamo for
Contact Against Iron.

The iron frame of each dynamo must be well insulated

from the wire coils of the field, the armature and also from
any connection with the earth. 'If one of these wire coils

should get in contact with the iron frame of the dynamo
and the latter should be in connection with the earth by
means of foundation bolls, etc., it would cause what is

called a ground. This ground must be considered the

worst enemy of electric light apparatus, and should never

be allowed to exist. We have shown how to test for

grounds in Chapter VI. The same method can be applied

in testing for contact between field wire coils or armature

coils and the iron. During the test, any wires leading to

the circuits or other apparatus should be disconnected from
the dynamo in order to make sure that the fault really lies in

the dynamo itself. Another fault sometimes found in the

field of the armature is called a short circuit.

A short circuit is a shunt of little resistance between two
points of a conductor. Suppose the points A and B, in

Fig. 15. are set in some way in connection. It is clear that

the main part of the current will pass through A, B, and
but very little current will pass through the coil. If this

should occur in the armature, the coil thus short-circuited

in itself will generate currents of great strength, which will

destroy the insulation of this

coil in a very short time.

Generally the dynamo tender

will be warned by a smell of

burnt cotton and shellac. If

this fault should occur in a

field magnet it would de-

crease its power, and thus

cause the ^different magnets
of the fielti to be of unequal
strength. It may cause
heating of the field in shunt and compound dynamos,
while in series dynamos it will simply decrease the

current strength generated by the dynamo. In order

to test for a short circuit in an armature coil, or a field

magnet, it is necessary to disconnect each field coil, or

each armature coil, and measure by proper instruments the

resistance of each coil. If any magnet coil shows a resist-

ance below the others, it is short-circuited. The use of the

necessary testing apparatus can not be described here, as it

would go beyond the limits of this little book.

The short circuits in field coils, however, can very often

be found without the use of finer testing instruments,

simply by the use of the detector galvanometer and the

cell. By connecting each field coil in series with galvanom-
eter and cell, and marking the deflection of the galvanom-
eter, the coil which will show the least deflection is the

one which is short-circuited. A short-circuited field mag-
net will ht-at less than a sound magnet when the dynamo is

generating current. A break of the field wire can very

easily be found by means of the galvanometer, as no deflec-

tion would be obtained at all through the broken coil. A
break in a wire coil of the armature could only be found by
disconnecting all wire coils from the commutator and from

each other, and then testing each coil separately in the

manner described. This, however, would involve consid-

erable work and delay, and a quicker method may be em-
ployed : Set the dynamo in operation ; then take a short

piece of wire and touch the commutator with the two ends

of this wire at a distance of three or four segments apart,

Fig. 15—A Short Circuit.

^'^

Fig. i6. — Testing for a Break in an Armatuue
Coil.

Fig. 16. If the machine should commence to generate

current, an electric arc will be formed on the commutator
between the two ends of this wire, and indicate there is a

break in the armature wire. The machine must be shut

down quickly, as otherwise it would cause damage in

the commutator and armature. The coil of the armature

in which the fault lies can be easily recognized by the burns

on the corresponding segments of the commutator. Faults

of this kind art very often found in poor contacts between

two coils, or between a coil and the corresponding copper

bar of the commutator. Poor contacts will cause more
trouble than actual breakage of the wire. Such faults will

often destroy certain commutator segments, caused by
increased sparking of the brushes when passing these

points Hence, if only one or two commutator segments
should show rapid destruction from the electric spark, all

the connections between these segments to the correspond-

ing armature coils should be well examined, and. if neces-

sary, cleaned and well tightened, or made solid with solder.

The poor contact between parts of the field wire coils can

be very often discovered by holding a piece of iron, for

instance a machine wrench, near the pole piece without

touching it. If the contacts are good the wrench will be

attracted with a uniform force; if poor, these forces will

vary and cause a singular vibratory motion of the wrench

in the hand.
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DISEASES OF DYNAMOS.

Chapter XXII.

Non -generation of Current by the
Dynamo.

There may be numerous causes for such an occurrence.

F.rst, the residual magnetism in the field magnets of the

dynamo may be too weak. Series dynamos can be started in

such a case when running at normal speed, by short circuit-

ing the two binding posts with a piece of wire for a frac-

tion of a second ; if short-circuited too long, serious

damage may be done to the commutator. This operation

can not be appHed to shunt dynamos, as they will not gen-
erate any current when the binding posts of the machine
or the outgoing wires are short-circuited. In order lo start

shunt dynamos, the external circuit must be disconnected

from the dynamo, and, after the dynamo has been running
at normal speed for about a minute, the external circuit

must be suddenly thrown on the dynamo.
Sccoitdi'v, poor contacts may be the cause. Every con-

nection of the armature and the magnets should be closely

inspected. If necessary the contacts should be cleaned ajid

set screws tightened.

Thirdly, the insulation of the binding posts and the

brush holders may be in poor condition. P"or instance, if

the metal bars of the brush holders should touch the quad-
rant, the armature would be short-circuited and no current

would be generated. Such faults can be very easily de-

tected by means of the detector galvanometer, as described

in Chapter VI.
Fimrthly, if one or more field magnets are short-circuited

the dynamo will generate current, but the current will not

be at normal strength. In this case the dynamo should be
examined, as described in Chapter XXI.

Fifthly, shunt dynamos, as mentioned heretofore, will

not generate any current when short-circuited. This is

especially true for small dynamos. In incandescent lamp
installations, for instance, it may happen that two branch
wires or two contact points in a lamp-holder, are short-

circuited. Even as trivial a fault as this may be sufficient

to prevent the dynamo from generating any current at all.

By taking out one of the circuit wires and putting an incan-

de-cent lamp between the binding posts of the dynamo, it

can be very easily discovered whether the fault is in the

dynamo or in the external circuit. If the lamp burns prop-
erly, the fault is in the circuit. If it does not burn properly,

the fault is in the dynamo. If the fault should be in the

circuit, insert the circuit wire suddenly in the binding

Fig. 17. —Arc Light Carbons.

post, and the short circuit will show either by burning out
or by fusing a safety plug. Great care should be taken in

making this test not to set the building on fire, as consider-
able sparking and often melting of a small wire may be
caused in the place where the short circuit is. If the short
circuit should be heavy, the probability is that the belt will

fly ofT the dynamo pulley. In such a case the short circuit

must be located by means of the detector galvanometer. It

is advisable to watch the belt before inserting the wire in

the binding post, in order that it may not be injured by
being thrown off. If the belt on the dynamo pulley com-
mences to squeak and the lamp between the binding posts
commences to burn dimly, the wire should be pulled quickly
back again, and this operation not carried any further, but
the fault should be located by means of the galvanometer.

Chapter XXIII.

Excessive Sparking of Commutator and
Brushes.

The causes for excessive sparking of commutator and
brushes may be classified as follows :

First, poor condition of the brushes and brush holders.
S,:condly, faulty adjustment of the brushes [See Chapters

XVIII and XIX].
Thirdly, the surface of the commutator may be rough or

covered with dirt and grease [See Chapter XIX].
Fourthly, the insulation of one field magnet coil may be

injured and the coil short-circuited in itself. If one magnet

is more excited than the other, one brush will spark more
than the opposite one, in the same way as if the brushes
were not properly adjusted.

Fifthly, two or more segments of the commutator may
be short-circuited.

Sixthly, the dynamo may be overloaded. This will cause
not only an excessive sparking of the brushes but a consid-
erable heating of the armature and fields. The overloading
of the dynamo may be caused by poor insulation of the ex-
ternal circuit, thus causing a considerable amount of current
to escape from one pole to the other. Grounding of the
external wires, which frequently happens in rainy weather,
will bring about the same result.

In arc lighting, lamps may be fed by too strong a cu-rrent,

or in incandescent lighting, too many lamps may be put on
the leads.

LAMPS.

Chapter XXIV.

Arc Lamps.
When an electric current has passed through two carbon

pencils in contact with each other and then separated, an
electric spark will jump through the short space between
the two carbons and produce what is calied the electric arc.
In continuous current systems the positive carbon will be-
come more incandescent than the negative and burn about
twice as fast. When an alternating current is used the two
carbons will become equally incandescent and will be con-
sumed at about equal rates.

w£iT£f}N £iecrjf,c,/„^cni-

Fig. 18.— Shltnt for Arc Lamps.

In continuous current machines the arc lamps are

so arranged that the upper carbon must be the positive,

and the lower carbon the'negative. The upper carbon will

form a little crater and reflect the light downward,
Fig. 17. It is very important to have the distance between
the two carbons kept uniform at all times, in order to have
the lamps burn steadily. The lengths of the arcs of the
different systems vary from -^^ to h^ of an inch. By the
use of dark glasses one can observe the arc without injuring
the sight. Systems using the short arc are very often said to

employ low tension, while systems using a long arc are
said to employ high tension.

Arc lamps with a shoit arc use a current from iS to 25
amperes, and an e. m. f. of from 25 to 35 volts, while arc

lamps with a long arc use a current of from 7 to 12 am
peres. and an e. m. f. from 40 to 60 volts. The feeding
mechanism of an arc lamp must keep the arc at a uniform
length and allow the positive carbon to feed down at the
proper rate. Lamps in which both carbons are feeding
towards the arc are called focussing lamps, and are made
for the purpose of keeping the arc in one spot, so a pro-
jector may be used to advantage.

If more than one lamp is to run from one dynamo a
shunt must be provided in the lamp. Fig. iS. These
lamps are generally called differential lamps, as the differ-

ence between the curaent strength passing throughout the
coarse wire coil Si, and the current strength passing
through the fine wire coil, S», operates the feeding mechan-
ism. An arc lamp which is to be run alone from one dy-
namo has only the coarse wire coil. The current passes
from the positive binding post through the coil, thence
through a contact to the upper carbon, then passes through
the lower carbon and out to the negative binding post.

Fig. 19.

—

Arc Lamps i.n Series.

The iron armature or core which is connected with the
upper carbon holder regulates the arc according to the in-

crease or decrease of the current strength. If the arc

elongates too much the current strength in the coil will de-
crease, and allow the iron core to drop. On the other
hand, if the length of the arc should be too short the cur-

rent strength in the coil will increase and lift the iron core,

thus increasing the length of the arc. Fig. 18 illustrates

a differential lamp as used when a series of lamps are run
from one dynamo. The lamp has, as described heretofore,

in shunt with the two binding posts, a fine wire coil which
helps to regulate in the following manner :

'1 he current
through the cTrcuit must be kept at a uniform stiength ; if

there was no shunt coil an increase of the arc of one lamp
would decrease the current strength through the whole cir-

cuit and make the other lamps dim. This would cause a
permanent fluttering of the arcs and no steady light could
be obtained. In using a shunt coil each lamp is made
practically independent of the other lamps in the same cir-

cuit. If the arc should elongate, the flow of the current

through the coarse wire coil will decrease, but at the same

time will increase through the shunt coil. This will prac-
tically keep the current strength passing from the positive

to the negative binding post of the lamp uniform ; at the
same time a decrease of the strength of the coarse wire
coil and a strengthening of the fine wire coil will pull down
the upper carbon holder and regulate the arc to its proper
length. Each system, of course, will necessarily require
certain special instructions which cannot be given here.

Arc lamps are generally connected in series, as shown in

Fig. ig. The positive binding post of the dynamo con-
nects to the positive binding post of the first lamp, the
negative binding post of the first lamp to the positive bind-
ing post of the second lamp, and so on until finally the
negative binding post of the last lamp connects to the nega-
tive binding post of the dynamo.
An ammeter should be connected in the circuit to show

at all times the current strength, which must be kept con-
stant in such a system. The e. m. f. between the binding
post of the dynamo will depend upon the e m. f. of each
lamp, and the number of lamps in the circuit. If, for in-

stance, one lamp requires 50 volts, and there are ten lamps
in the circuit the total e. m. f. between the binding posts of
the dynamo would amount to 50 x 10=500 volts. Besides
the ammeter there is generally a hand or automatic regula-
tor connected in the circuit to enable the dvnamo tender to

keep a constant current strength in the circuit. If one or
more lamps should be turned out, the current strength
would increase if properly an.nngcd devices did not cut
down the e. m. f. of the machine, and thus keep the cur-

rent strength at its normal.

Chapter XXV.

Suspension of Arc Lamps.

Arc lamps should be securely fastened and properly in-

sulated from the point of suspension. When used outdoors
a weather-hood should be put above the lamp to protect it

from rain or snow. The wires leading to the lamp should
be well insulated in order to prevent their getting in con-
tact with any part of the lamp, except the binding posts.

The set .'^crews of the binding post should be well tightened.

If cords and pulleys, or counterpoises and flexible cables

are used for raising and lowering lamps it is well to ex-

amine all these parts carefully every few months, as ropes
and flexible cables will wear out, and the lamps or counter-

poises may drop, and bring property and human life in

danger. For these reasons it is preferable to have the

lamps put up stationary, or devices should be used which
will take the strain off the ropes or cables when the lamp is

in its place.

Chapter XXVI.

Trimming and Cleaning Arc Lamps.

Special instructions are given for each system when the

plant is put in operation. The following, however, are

general rules which will apply to all systems : In putting

in the carbons care should be taken that they are well

pointed, and that they are not too long. There should be
sufificient space to allow the feeding mechanism to separate

the carbons at least one-fourth of an inch. The carbon
holders and all other parts of the lamp which are exposed
should be dusted off every time before putting in new car-

bons. The carbons should be cleaned with a clean rag
moistened with benzine or spirits of ammonia every day.

Contact points and binding screws are to be kept clean and
well tightened. The upper carbon, as has been described,

will be consumed about twice as fast as the lower one ;

hence the upper carbon should be twice as long as the

lower carbon. Generally the upper carbon is made 12

inches long, and the lower carbon 6 inches long. One set

of carbons will last from 5 to 8 hours according to the cur-

rent and kind of carbons used. Larger carbons will burn
longer than carbons of smaller diameter ; but generally

lamps will burn more steadily with carbons of smaller

diameter than with those of larger diameter. Short arc

lamps use mostly carbons from seven-sixteenths to one-half

inch diameter, while long arc lamps use caroons from
three-eighths to seven-sixteenths inch diameter. Carbons
should be kept in a dry place.

Chapter XXVII.

Incandescent or Glow Lamps.
An incandescent lamp consists of a carbon filament

inclosed in a glass globe from which the air has been
exhausted by means of an air pump. The electric current

passes through the carbon filament, which offers so much
resistance that it becomes very hot and glows, or, as we
say, becomes incandescent. Most incandescent lamps are

made for an e.m.f. of from 50 to 120 volts. Lamps should

always be burned at the proper e.m f. If they run above
the normal e.m.f., the candle power will be increased, but
the life of the lamp will be very much shortened. Incandes-

cent lamps can be connected to the dynamo in various

ways ; for isolated plants they are generally connected in

parallel or multiple arc.

Interesting Experiment.

It is said that Electrician Palmer, of the

Town of Lake, is experimenting with

a novel device, one by which an ordinary water

main may be converted into a telephone. Mr.
Palmer has already succeeded in transmitting

speech through a main two blocks long, the pipe

being full of water at the time. There is not

much hope in the inventor's mind that his device

will prove of great practical utility, but it is cer

tainly an interesting experiment.
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Our esteemed contemporary, the Electrical

Review, of New York, lias donned a new spring

dress in tlie form of a cover, and takes occasion

to utter words of self-gratulation. We cordially

.wish for our contemporary the prosperity that is

due activity and enterprise.

T. Carpenter Smith, of Pittsburgh, takes a

hand in the discussion of the '• Alternating vs.

the Continuous Current," now before the Chicago

Electric club, in a communication which appears

in this issue. He corrects certain statements

that have heretofore been made before the club,

and does it in the racy but forcible manner which

characterize his writings. The communication

forms an interesting and valuable part of the

literature that has been evoked since the com-
mencement of the discussion of the subject by
the club.

By purchasing the entire motor business of

the Van Depoele company, of Chicago, the

Thomson-Houston company has added an im-

portant department to its immense business.

The transfer gives to the Eastern company pat-

ents conceded to be of great value, and with its

ready capital, the corporation can extend the

railway and motor systems to large proportions

It is a matter of regret that a business promising

so well could not be retained in Chicago, but the

transfer is made to a concern which has the en-

terprise and money to develop it as it should be

developed.

The great storm which visited the eastern

states last week and played such havoc with

telegraph lines has emphasized the great depen-
dence of every business community on rapid

means of communication, in a forceful way that

will not «oon be forgotten. Business was in a

large measure paralyzed and personal incon-

venience of the most aggravating character re-

sulted from inability to resort to the ordinary

mode of sending messages. The practical util-

ity of the long distance telephone which per-

formed invaluable service when the telegraph

lines were broken was strikingly illustrated.

That communication was so soon established by
shifts of all kinds after the complete demorali-

zation of the service indicated sturdy enterprise

and ingenuity on the part of those who make it

their business to serve the public in this import-

ant department.

The numerous possibilities of electrical appli-

cation to the arts is well illustrated by Elmore's
new method of manufacturing copper pipes by
electrolysis. These applications are on the in-

crease in various branches of metallurgj', as

shown by the frequent reference to the new pro-

cess of electric welding, the electric separation

of ores, and other metallic operations.

This new method of making copper pipes is so

simple that it is surprising it has not been
thought of before ; and the only doubt which

suggests itself is in regard to its economy. It is

very evident that copper can easily be deposited

in the manner proposed, and subsequently sep-

arated from the mandrel by heat, in consequence

of the expansion of copper being greater than that

of iron, and also from the more direct appli-

cation of heat at the surface. But the principal

feature of the process is the breaking up of the

crystalline structure by which tenacity and

homogeneousness is greatly increased; and this

would seem to be easy enough of accomplish-

ment by the mechanical method proposed.

Experiments are in progress in Alsace to test

the practicability of lighting railroad cars by

means of storage batteries placed under the cars.

Each battery consists of 36 cells contained in a

tray, and they are charged during the day at

stations which have an electric lighting plant.

The battery has a capacity of 40 ampere hours

and the cells are small ebonite boxes, containing

the plates, each of which consists of a rectangu-

lar lead frame, constructed with a number of

vertical lead pencils, }z inch diameter, widened

at every half inch into thin disks of about
J'8

inch diameter, forming a grid of pencils and

disks which supports the usual active material.

The plates are much thicker than those of the

usual description. Each car is lighted by five

10 candle, 60 volt Seel incandescent lamps, each

equiring .5 to .6 of an ampere. A small rheostat

in front of the battery enables the conductor to

regulate the light. The illumination is said to

be much better than that previously obtained

from 5 candle gas lamps.

The Bell telephone patents have been sus-

tained after years of the most expensive liti-

gation by the United States supreme court. The
decision was concurred in by a bare majority of

the judges. Justices Waite, IMiller, Matthews
and Blatchford affirmed the validity of the

patents, but Judges Field, Harlan and Bradley

voted against the Bell company. In another

column will be found synopses of both the ma-
jority and the dissenting opinions which are

both full of interest. The decision settles the

bitter controversy. While it is not proved ac-

cording to the prevailing opinion that Bell was
the original discoverer that articulate sounds
could be transmitted over a wire, it has been
established that he was the first to make the inven-

tion practical and to adapt it to the requirements

of the public. He is entitled therefore, the court

holds, to the credit and the full value of the in-

vention. The determination of the court is not

a surprise and that the finding of the court was
surmised is proved by the constant appreciation

of Bell stock.

IMr. Slattery's paper on the alternating cur-

rent system, read before the Chicago Electric

club, March 19th, will be found in this issue. It is

a very plain, practical paper, and without going
deeply into abstruse technical points and mathe-
matical details, presents the leading advantages
of the system.

Mr. Slattery claims as one of the leading ad-

vantages of the alternating system that it is pos-

sible on an economical basis to distribute the cur-

rent over a far larger area than is possible with

the continuous current system, so that while the

latter requires several central stations, for a com-
paratively limited territory, the alternating sys-

tem can cover a wide area from one central sta-

tion; hence, in large cities, where central prop-

erty is relatively of much greater value than that

on the outskirts, there is great economy in being
able to locate a single generating station at a
remote point where property is cheap, and dis-

tribute the current over central and highly valu-

able property, rather than locating separate sta-

tions on such costl)' property, which, in a city

like Chicago, would require a large investment
of capital ; this, according to Mr. Slatter}^ is an
important point in favor of his system.
The increased size of copper conductors re-

quired to extend the continuous current, with
even so excellent a system as the Edison, over
an area much greater than a square mile, renders
such extension practically prohibitive, and makes
the location of numerous stations an economical
necessity, while the alternating system can use
small conductors to convey ^currents of limited

quantity and high e. m. f., and, having reached

remote points, can, by means of transformers,

reverse the electric conditions, and obtain the

numerous low tension currents required for dis-

tribution to consumers, from the main high ten-

sion current of small quantity easily conveyed by
the small copper mains from the central station.

While both systems are at present earnestly

contending for the prize of superiority, and both

can show distinctive points of great excellence, it

is too early to give a decided preference to either.

The outlook for the alternating current trans-

former system is certainly very full of promise,

but it is new and comparatively untried, while the

continuous current has long since passed the ex-

perimental stage, and comes before the public

with a practical experience of ten or fifteen years.

Both systems have doubtless their respective

spheres, in which each can justly claim superior

economic advantages, so that the antagonism

may after all be less real than apparent.

The old theory of the electric origin of tor-

nadoes, which is again presented in a para-

graph in the New Orleans Picayune, is no
longer entertained by scientists, a far more reason-

able and satisfactory theory having taken its

place Electricity is an adjunct to the tornado,

but by no means its main factor. The primary

cause of the tornado is the confinement of a

stratum of hot air next to the earth's surface, un-

derneath a stratum of cold air, producing the sultry

calm which precedes. As this hot air has a lighter

specific gravity, its tendency is to rise and force

its way through the denser stratum above; find-

ing an outlet at some weak point it rushes up-

wards with great velocity, expanding as it as-

cends, and the vapor with which it is charged
condensing, forms the funnel-shaped cloud. It

has at the same time a horizontal circular

motion, always, in our northern hemisphere,

from the right to the left of a person standing at

its center; this motion is supposed to be derived

from the cylone which incloses it and which em-
braces a large area of perhaps hundreds of square

miles, while the tornado does not embrace more
than one; the circular motion of the cyclone is

caused by the difference of velocity between south

to north and north to south air currents deflected

by the earth's rotation, giving them a rotary

motion always in the same direction. On ac-

count of the friction of the earth's surface the

whirl of the column of air at the base of the tor-

nado is less rapid than higher up, so that the

ascending movement is spiral, and as the air

rushes inward and upward towards the central

vent above, the velocity attained in the outer

gyration increases as the spiral diminishes in

the inverse ratio of the square of its radius; a

velocity of perhaps 30 feet per second in the

outer whirl attaining 300 feet in the inner. The
centrifugal force, derived from this immense
velocity, tends to create a vacuum in the center

into which houses, trees, and animals on the sur-

face are drawn with terrific force, sucked upward,
and thrown out from the expanding column
above. This gyrating column has also a pro-

gressive motion, usually from west to east or

north-east, so that the solid bodies which it takes

up are carried forward and dropped often at a

considerable distance from their original location.

AVhen a house is inclosed in the central vacuum,
the sudden expansion of the air within causes it

to explode, lifting the roof and scattering the

contents in every direction; while if farther

from the center it may be lifted from its foun-

dations and turned round and at the same time

carried forward. For the same reason fowls are

stripped of their feathers. It is a great traveling

air pump of enormous energy, sucking up every-

thing in its path.

At the same time the friction and condensa-
tion produce the accompanying electric phe-

nomena, and the cold resulting from the sudden
expansion of vapor produces hail, which is a

usual accompaniment.
The descending motion of the snake-like ap-

pendage, forming what maybe termed the spout
of the tunnel, is only apparent ; it is the narrow
vent through which the hot vapor-laden air first

ascends, and where condensation first makes the

vapor visible. When this air all escapes, which
usually takes place in an hour or less, the tornado

ceases with the cessation of the cause which
produced it.
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Bell Telephone Patents Sustained.

The long anticipated decisions in the Bell

telephone suits were handed down ISIonday by
the United States Supreme court. That the

patent was sustained was not a great surprise.

The cases were considered by seven of tlie

judges, as Justices Gray and Lamar were not sit-

ting. The validity of the patent was sus-

tained by the majority vote of Justices Blatch-

ford, VVaite, Miller and Matthews. Justices

Bradley, Field and Harlan dissented. The
opinion was read by Judge Blatchford, as Chief

Justice Waite, who had written it, was indisposed.

There are six cases covered by the decision,

one of them coming from Massachusetts, one
from Pennsylvania, and four from New York. In

the first five cases the appellants are Amos
E. Dolbear et al., the Molecular Telephone com-
pany, the Clay Commercial Telephone company,
the People's Telephone company, and the Over-

land Telephone company. In the sixth the Bell

Telephone company is the appellant against the

Molecular Telephone company.
The opinion commenced with a review of the

question of the scope of the fifth clause of Bell's

patent of March 7, 1876—that is, whether the

patent was for an art or process of transmitting

articulate speech, or merely for an apparatus by
which that object could be attained. The court

was of opinion upon this point that articulate

speech was one of the "vocal or other sounds"
referred to in the fifth claim of the patent. Bell

discovered that speech could be transmitted by
gradually changing the intensity of a continuous
electric current so as to make it correspond ex-

actly to the changes in the density of the air

caused by the sound of the voice. This was his

art. He then devised a way by which these

changes of intensity could be made and speech
actually transmitted. Thus his art was put in a
condition for practical use. In doing this both
discovery and invention, in the popular sense of

those terms, were involved—discovery in finding

the art and invention in devising the means of

making it useful. For such discoveries and such
inventions the law has given the discoverer and
the inventor the right to a patent as discoverer,

for the useful art, process, method of doing a

thing he has found ; and as an inventor, for the

means he has devised to make his discovery one
of actual value. Bell was the first discoverer of

the process of transmitting articulate speech by
changing the intensity of a continuous current so

as to make it correspond with changes in the

density of the air produced by the voice. A
patent for such a discovery was not to be con-
fined to the mere means which the discoverer im-
provised to prove the reality of his conception.
The court was therefore of opinion that the
patent must be sustained as a patent for a pro-
cess of art.

In reference to the alleged anticipation of
Bell's discovery by Philip Reis, the chief justice

said Reis never succeeded in actually transmit-
ting speech, and therefore it was impossible to

hold that what he did was anticipation of the
discovery of Bell. After reviewing briefly the
claims of Dr. Vander Weyde, James W. Mc-
Donough, and Cromwell F. Varley, and showing
that these claims had no bearing upon the valid-

ity of Bell's patents, the chief justice took up the
case of Daniel Drawbaugh, of Pennsylvania, and
reviewed it at great length.

The effect of the depositions taken to show
that Drawbaugh succeeded in using instruments
which antedated those of Bell had been com-
pletely overcome by the conduct of Drawbaugh,
about which there was no dispute, from the time
of his visit to the Philadelphia centennial until

he was put forward by the promoters of the
People's Telephone company, nearly four years
afterward, to contest the claims of Bell. He was
silent so far as the general public was concerned,
when, if he had really done what these witnesses
now think he did, he would most certainly have
spoken. There was hardly a single act of his

connected with his present claim from the time
he heard before going to Philadelphia that some
one else had invented a telephone which was on
exhibition at the centennial, that is not entirely

inconsistent with the idea even then of a com-
plete discovery or invention by himself which
could be put to any practical value.
The news of Bell's inventions spread rapidly

and at once, and it took but a few months to

demonstrate to the world that he had achieved a
brilliant success. If it were known at Eberly's

Mills alone that Drawbaugh had been doing the

same things for years in his shops there—and it

certainly would been have known all through
the little village if it had actually been done—no
once can believe that the public would be kept
in ignorance of it until four years afterward,

when a special from Washington to the Cincin-
nati Commercial announced a telephone combina-
tion "to have entire charge of the telephones not
only in this country but in the world" that

could transmit messages " for almost a song."
The result of the experiments made with Draw-

baugh's instruments conclusively show that they
could not have done what the witnesses supposed
they did, and that what they saw and heard was
produced by some other means than an elec-

tric speaking telephone. Drawbaugh's defence
had not been made out.

The chief justice then took up the charge of

fraud and collusion in the patent office, by means
of which Bell, it is alleged, obtained surrepti-

tious information with regard to inventions of his

rivals and then amended his own specifications.

Upon this point the court says:
" We entertain no doubt whatever that the

specification as now found in the patent ofiice is

precisely the same as that on which the order to

issue the patent was made, and the fair copy
which is now found on the files of the office is

precisely as it was when the order for the patent

was granted. Not a shadow of suspicion can
rest on any one growing out of the misprint of

the specification in the Dowd case."

The chief justice then reviewed briefly the case

of the Bell Telephone company against the Mo-
lecular Telephone company, which involves one
of the claims of the patent issued to Bell on Jan-
uary 30, 1877. The court below held that the

fifth claim of this patent was anticipated by the

Schellen magnet. Bell's patent, the court holds,

was not for the magnet but for the telephone of

which it formed a part. To that extent the de-

cree in that case was erroneous. It follows that

the decree in each of the cases, so far as it is in

favor of the Bell company and those claiming

under it, must be affirmed, and that the decree
in the Molecular case so far as it is against that

company on the full claim of the patent of Janu-
ary 30, 1877, must be reversed and a decree di-

rected to that extent in its favor.

The dissenting opinion was written by Judge
Bradley. It is based on a belief that Drawbaugh
was the first inventor of the speaking telephone,

although he was unconscious of it and was not

aware of its importance. Following is an extract :

" There is no doubt that Mr. Bell's merits are

very great in appreciating the importance of the

discovery, and in bringing it before the public in

such a manner as to make it appear to be what
it is, one of the most important discoveries of

the century. He saw at a glance the importance

of it. Drawbaugh did not see it. Had he done
so he would have taken measures to interest

persons in it with him, and have brought it out.

He was a mechanic, a plain mechanic, somewhat
better instructed, perhaps, than most ordinary

mechanics— a man of more reading ; a man of

more intelligence. But he looked upon what he

made more as a curiosity than a matter of spec-

ulation, a matter of financial importance or of

importance to the public. That is the way we
view his condition of mind in regard to it and
explain why he had not taken more pains to

bring it forward to the notice of the public. If

Mr. Bell, when he applied for his patent, had
had in his laboratory the things that Drawbaugh
had, he would have been filled with an excite-

ment far exceeding that which has animated the

great inventors of the world when they made the

discoveries they have made. He would have ap-

preciated it if Drawbaugh did not. Up to the time

of making his application for a patent they had
not succeeded in producing intelligible speech
more than a word or two. If Bell had done at

that time as much as Drawbaugh had done ac-

cording to the evidence, he would have had no
hesitation in claiming the greatest discovery that

the world has seen in the present century. We
have nothing to say deprecatory of Mr. Bell at

all, for he has great merits ; but we think that

this obscure mechanic did do the thing, and that

he is entitled to the merit of being the first in-

ventor."

Following is a brief sketch of the Bell tele-

phone litigation : The first important action

instituted by the Bell company upon its patents

was against Dowd. The latter was defended by
the Western Union Telegraph company, and the

contest was substantially one between that cor-

poration and the Bell company. The Western
Union, owning the patents of Edison and others,

began suit against the Bell for adopting their

improvements. The claim of the latter company
was founded upon the Bell patents of March 7,

1876, and of Jan. 30, 1877. At that time also

the telephone instruments used by the Western
Union were magnet transmitters similar in form
to those of Bell, and not contact transmitters like

those of Reis. The defendant was charged with
infringing the Bell patent by the use of con-

tact transmitters. The defense was that Bell did
not describe in his paper of 1876 any mechanism
capable of practically reproducing speech ; that

he had not then made or perfected any such in-

vention, and that, in view of the early publications

of Reis, the bell could not be lawfully construed
to cover the transmission of articulate speech,

or the method of operation. In the Spencer case

the subsequent developments in regard to the

invention and experiments of Daniel Drawbaugh,
Antonio Mencei and others were not relied upon.
In subsequent cases against the People's Tele-

phone company and others the defense based
upon the alleged prior inventions of Drawbaugh
and others has been supported by elaborate

proofs, but in every instance the courts have
held that the proofs have been insufficient to es-

tablish the fact of any prior invention. In the

suit against Dolbear before Justice Gray and
Judge Lowell, of Boston, an even broader con-

struction was given to the Bell patent so far as

the alleged infringing was concerned than was
established in the Spencer. The next case pros-

ecuted was that of the American Bell Telephone
company against Spencer in the Massachusetts
Circuit Court, which was decided adversely to

the defendant.

The most bitterly fought contest over the

telephone, was that of Bell against Drawbaugh,
the case lasting through several years, and being
finally decided by Judge Wallace in Bell's favor.

Drawbaugh is a mechanic, living in a small

Pennsylvania town, who, some time about 1872,

made a working telephone,using a cigar box,a glass
tumbler, a tin can and other crude instruments.

With this telephone, he says, he carried on a con-

versation over a wire several hundred yards long,

and when the testimony was taken in Pennsylva-
nia, more than a score of persons were found to

testify that they had either heard of Drawbaugh's
telephone or actually used it. Some instruments
said to be the original ones made by Drawbaugh
were brought into court and exhibited, and it was
shown that speech could readily be transmitted

in an imperfect way with their aid. In Draw-
baugh's statement it was said that he was too

poor at the time to take out the necessary pat-

ents, but the other side showed he was not too

poor to apply later on for patents upon other de-

vices of comparatively no importance, and he

was in communication during these years with

men who would have advanced him money to

complete anything so important as an apparatus

for the transmission of speech.

Gray's claim is that Bell derived by accident

or fraud a knowledge of what was contained in a

caveat filed by him (Gray) describing a practical

and useful form of telephone, a so called liquid

transmitter. This caveat was filed before Bell

applied for his first patent.

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

Chicago 350 360
Central Union 46 47
Michigan _ 76 77
Great Southern - --- 30 32

Colorado. - 19 21

Rocky Mountain Bell _ 4" 45
Cumberland 62 65

Wisconsin - loS 109
Bell of Mo - 160 165

Iowa Union 26 27

Missouri and Kansas - 63 69
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Alternating vs. Continuous Currents.^

By M. M. M. Si.attery,

A few days ago, when I bad the honor of receiving an
invitation to read a paper before liiis elub to-night, relat-

ing to the alternating system in parallel at:, to be In reply

to Mr. Leonard's paper, 1 felt, nnderstanding Mr. Leon-
ards procliviiies, that the usual stereotyped attack would
be made upon a sysieni which has alike elicited the ad-

miration of those who have disinierestedly g.ven the sub-

ject some thought, and the most rancorous feeling on the

part of those whose business has been placed somewhat in

the background by the rapid developments which have
taken place in this comparatively new lield of electric

lighting. In a moment of unguarded enthusiasm I ac-

cepted the invitation. As some of you may know. I am
practically engaged in the alternating branch of electric

lighting, and my time is so much occupied therein as to

almost entirely preclude me from having time to either

write or read papers. 1 regret, therefore, that in this short

paper I shall not be as comprehensive as 1 should wish, and
will principally confine myself to replying to some of the

salient points in Mr. Leonard's paper.

We are told that the following are the sura total of the

vital factors in a general supply system of electric energy,

viz.:

Cost.

Economy (efficiency and depreciation).

Reliability.

Safety to life.

Variety and value of the possible sources of rev-

ist.

2d.

3tl-

4th.

5th.

enue.

6th. Effects upon existing property.

The factor of distance over which you have to transmit

the electric energy is conspicuous by its absence, not being
considered of suthcient importance to be enumerated in the

list; we shall see presently of what value this factor is. Of
course Mr. Leonard, as is customary with advocates of the

low tension system, starts out with an explanation of the

transcendant merits possessed by the three-wire system,
and , expresses in the usual terms the 66 per cent, saving
over the two-wire system.

In the paper read by Mr. Leonard, elaborate tables of

figures are given, into which I will not attempt to follow

him in detail to-night. It would only weary vou, and, as

you are aware, if the premises are once granted, almost
anything can be proved by figures. All 1 would say is.

examine those figures yourselves, but do not assume that

the data are correct.

It is a very ingenious rhetorical device to take the cost

of the Edison system for distribution over a small area, and
compare it with the cost of the induction system over a

small area, and thus show that, taking price of converters
into consideration, the Edison is the cheaper. This is

avoiding the question. The chief claim made for the alter-

nating system is that it can reach customers and supply a
market that the low tension system never can.

Another point to which I would call your attention is

this: Mr. Leonard assumes the cost of copper to be 16
cents per pound; he had to to bring his estmiates at all

within bounds. Now, we all now that the price of copper
is more like 25 cents than 16 cents. The variation in the
price of copper affects the low tension system much more
seriously than it does us—another point in favor of the in-

duction system. It may be said, "Yes, but you have to
use copper wire in your converters as well as your lines."

True, but only to a limited extent, the cost of the con-
verter being largely made up of the iron and the labor. The
quantity of wire in a good converter is but small.

Another reason why I do not care to take up your time
with a detailed discussion of these figures and tables is

that the field has b^en pretty well covered by Mr. Stanley
in a paper recemly read by him in Boston, and also for the
reason that Professor George Forbes, who is recognized as
one of our best authorities, has said with regard to the
theoretical economy of the three-wire system that "this
may suit American financiers, but is not electrical engi-
neering."

Mr. Leonard is not warranted in assuming a thing in
order to enhance the value of his claims ; he says we may
look forward to improvements in the 100 volt incandescent
lamp which will result in 30 per cent, reduction in the cost
of conductors in the three-wire system. I have been en-
gaged in the manufacture of incandescent lamps for some
12 years, and, as I have to follow the subject up closely, I

trust I ought to know a little about the improvements
which have been made in the past, and the possibilities

ahead for the future, and I find that for the four years just
past, very little has been done towards improving, either
the life, or the efficiency of incandescent lamps.
A so-called improvement by a well known company, the

Edison, has lately been trumpeted in every direction. Why
Swan has been making such a lamp in England for some
five years, and so could this same company have made them
if they only employed methods which are equally within the
reach of all. The reason for (his recent claim is obvious, it

is an otT-set to the large number of lamps per horse power,
claimed for the induction system. With regard to the
claim put forward on behalf of the Edison company of
being able to obtain twelve 16 candle power lamps to the
horse power, I will not dispute it, but simply say that the
gentlemen who was for four years the mechanical engineer
of the Edison Electric Light company has, within the past
six months, given sworn testimony in these words :

" In
the direct current central station system, the maximum
whicn. to my knowledge, has so far been obtained, is be-
tween six and seven lamps to the horse power."

JS'ow, gentlemen, a 100 volt lamp, such as the Edison,
could certainly be made which would run, say 12 to the
horse power, yes 15, or 20, but what would be the life of
those lamps? In all probability, as far as our present knowl-
edge ffoes, very brief. I prefer, in a case like this, to rely
upon an absolute statement of fact rather than upon any
promises or guarantees or possibihties.

IReail before die Clilcago Electric club March 19, 1888.
TLe second of aseriesof papers upuo the sulnect, "Tlie Conlin-

uous Current vs. Tlie Alternatiug Current," befure tUe club.

The limit of voltage at which a lamp can be made so as

to have a reasonable life has, it .seems, been reached in its

upward direction at about no volts. It was anticipated a

few years ago that a high volt, small current lamp was the

great desideratum. Scarcely any progress in that direction

has, however, bet-n made for some time, as I have just said,

and the tendency, in fact, now appears to be the other way,

/. ('., toward low resistance lamps— say 50 volts to 70.

The continuous current system is far more susceptible to

heavier fluctuations than the alternating, owing to the total

absence of automatic regulation in the former, and, when
it is remembered that the light intensity of an incandescent

lamp does not vary as the potential difference at its poles,

but in a much greater ratio, it will be readily understood

that the lluctuating system has a much more hurtful effect

upon the delicate incandescent lamp than the non-fluctuat-

ing system. I am supported in this statement by not the

opinion, but by facts deposed to by the gentleman referred

to. He says :
" The usual percentage of loss in the carry-

ing wires of a direct current system is fifteen per cent., and
even with this heavy loss the carrying wires attain a stu-

pendous weight. The practical result from the introduc-

tion of this loss in the main wires of the direct current sys-

tem is, that when such a plant is running; fully loaded, the

e. m. f. at the dynamos, will be fifteen per cent, higher

than at the lamps ; whereas, when only lightly loaded,

difference in e. m. f. at the dynamos and lamps runs down
to a much smaller figure ; therefore, in order to maintain
the lamps at a uniform brilliancy, the e. m. f. at the

dynamos must be carefully watched and adjusted to suit

the varying requirements of .the load, as in the absence of

such care the bril iancy of the lamps will fluctuate and give

rise to serious lamp breakage. This regulation of the

e. m. f. is accomplished partly by regulating the field

magnets of the machine and by the introduction of artificial

resistance in the main carrying conductors. The attention

to secure these results is expensive, and the devices for ac-

complishing them very costly
"

There is another matter in connection with central

station arrangements which, it seems to me, disposes of

the question of the relative commercial merits of the two
systems in a conclusive manner, and that is this: The ad-

vocates of the low tension systems admit that as far as

actual wire goes, the 1,000 volt distribution is more econom-
ical than is the lOo or 200 volt—that is a palpable mat-
ter. But, say they, in addition to the danger and other
objectionable features of your plan, the cost of your conver-

ters is so great as to neutralize whatever advantages you
may have in this way. Without going into that point for

the moment, it will be seen that the converter itself costs

no more whether the current supplying it comes from 1,000
or 10,000 feet away; that being so, the difficulty which
stares the Edison system in the face is the practical neces-

sity of picking out for their central station about the

most expensive piece of real estate in the district to

be lighted. They must be near the center. They say so

themselves. On the other hand, with the high tension

system, you may have your central station in the out-

skirts of the town on cheap land, perhaps on a canal
bank or railway siding, so as to unload your coal direct

into your boiler room, which may itself save manv hundred
dollars per annum, while the extra length of the compara-
tively small conductors would be but a bagatelle compared
with the real estate investment in the center of the town.
That I am not speaking off the book in this matter will be
seen when I quote a passage from a document issued by the

Edison company, entitled " Information to Agents," and
relating to the desirability of centrally locating the station.

It is as follows:

"Note: In a given district to be lighted, the best con-
ditions of economy in street installation are fulfilled when
the station is located in the center of the district. If the
station is moved one-quarter of a mile away from such cen-
ter the cost will be about doubled, if the station is moved
one-half mile away from center, the cost will be about
quadrupled. * * * there need be no hesitation in

locating it in the most central locality. A few hundred
dollars' increase in cost of lot will often save thousands in

cost of street installation."

Now. as to the lamp, the reasons for the prominence
which a 50 volt lamp is at present acquiring are four-fold,

namely, cheapness in manufacture, efficiency, reliability,

and that while it is the lowest limit in volts that we should
allow ourselves (for distributing reasons) it exactly suits the
the most efficient construction of converter.
The fewer the number of turns of wire in a converter

the better, within proper limits, and, as in a 50 volt con-
verter we have only half the number of turns that we should
have in a lou volt, the advantages of 50 volt lamp for our
purpose will be apparent; the fact also is that, while the
manufacture of the 100 and no volt lamp has received the

greatest attention by manufacturers for obvious distribut-

ing reasons, the 50 volt lamp has received comparatively
little notice, not being recognized as a factor in a general
system of distribution.

The Fort Wayne Jenney company are now making a 40
watt 16 candle power 50 volt lamp. This lamp could just

as well have been made long before this, but there was no
such demand for it as now exists. If such improve-
ments as Mr. Leonard predicts for the 100 volt lamps are
likely to take place and the ratio of the present efficiency of
the 100 and the 50 volt lamp holds good, we might look
forward to a corresponding increase of efliciency which would
enable us to reduce the cost of our converters ai nearly the
same proportion, that is to say, the cost of a 40 lamp con-
verter would be very little more than for the present 25
light. There would also be the proportional saving in the
cost of interior wiring.

Much has been said and written by the opponents of the
induction system about the respective first cost of an induc-
tion installation and a low tension continuous current in-
stallation, viz.: that the low tension is cheaper for very
short distances. This sounds very much like a man who
had a continually growing business and required an engine,
saying that a small engine was cheaper for him than a larger
one, because the smaller engine just then met his require-

ments ; afh I ,1 III I
li liine he finds it necessary to dispose of

his smalt cii;;iiie .u a considerable discount for a larger one
that will be more atlequate to his growing needs. Why not

put in at the first that system which will meet any and every

illuminating requirement f()r all time, both at points near
to and remote from the source of generation.

I do not know whence the information has been derived,

but the theory docs exist that with the reduction of the load

in the multiple arc induction system there is not a propor-
tional reduction of the energy supplied to the circuit, and
that consequently the loss of energy in the line does not

decrease proportionately with the load. While this theory
would and does apply to a series system of transformers it

does not apply to the multiple arc induction system, the

latter standing in the same relation with regard to the energy
supplied to each circuit as the low tension multiple arc.

Upon another occasion I trust to have an opportunity for

bringing forward mathematical deductions and power
curves incoolestibly proving this fact.

No doubt a system cannot be considered a reliable one
unless you are able to multiple arc your dynamos ; well, we
are able to do this. It used to be regarded as difficult, but,

with a great many of these apparent difficulties, we need
only to understand their nature in order to overcome them,

and although at the present moment we can not couple as

many together as we should wish, I venture to say that by
the time such necessity arises we should be ready to meet it.

It is stated that we can not multiple arc dynamos economi-
cally, as occasionally one dynamo will shift the load and
the other dynamo not only will take it but will try to drive

the other as a motor. In an incomplete system this is just

what takes place, but in a complete system when any such
irregularity occurs, a device is brought into operation that

regulates the speed of the engine when any variation there-

in is inclined to take place, thus maintaining the speed of

all the dynamos coupled in multiple, and their potentials

uniform, and, consequently, an economically working sys-

tem.

A good deal has been said from time to time as to the

dangers of ihe induction system, and notwithstanding the

repeated exclamations and statements of those who are ac-

quainted with alternating currents and their use, yet only a

week or two ago Mr. Leonard in his paper read before this

club attempted to resuscitate this scare, which we supposed
had been forgotten. Professor Elihu Thomson has pub-
licly stated that he has taken a 1,300 volt alternating cur-

rent without serious inconvenience. I have myself, as have
several of ray friends, taken i.ooo volts, and in all the

cases with which I am acquainted nothing more than some
temporary discomfort followed. The most serious case of

which I ever heard was that mentioned by Mr. Carpenter
Smith, at the Boston convention. In that case the man
was not permanently injured, although under the influence

of the current for quite a considerable time, Although I

would not go so far as to recommend the use of the 1,000
volt current as a morning beverage, yet it is absurd to let

the impression go abroad that it is necessarily or even
probably fatal. We recognize the fact that an electric cur-

rent of 200 volts is less dangerous than one of 1,000 volts;

of course, we know that. Does it, however, follow that we
shall throw to the winds every anvantage that this higher
pressure gives us? Because a buggy is less dangerous than
a locomotive do we therefore abandon the railroads? Be-
cause an arc light system requires more pressure than the

low tension are we therefore to abolish every arc light in

the country? These question answer themselves. So in

time will the other, and " those who came to scoff remain
to pray."

As evidence of how safely we can work with the induc-

tion system we find that there is nothing to prevent us

placing our lamps upon existing gas fixtures, unless it be
ignorance, or not employing the proper precautions to

render the work absolutely safe. It is suggested by some
that in order to prevent the high tension primary current

being dangerous to life, in the event of a leak between the

primary and secondary coils taking place, to ground the

secondary ; that if a leak took place from the high tension

circuit 10 the low tension circuit, and there happened to be

a ground somewhere else on the primary circuit, no harm
whatever could occur to a person taking hold of the ter-

minal of an incandescent lamp, and at the same time touch-

ing a gas fixture. While this arrangement makes the use

of the lamps by the customers absolutely safe, it subjects

the entire system to a strain on the insulation, which I don't

think is quite wise, and. instead of grounding the second-

ary, I think the better plan would be to ground a sheath-

ing of metal, interposed between and carefully insulated

from the primary and secondary. So faras safety to life is

concerned, this is just as good, but has the recommendation
of not subjecting the insulation throughout the system to

any strain whatever, and has been used for some time with

satisfactory results in the converters raade by the P~ort

Wayne Jenney Electric Light company.
A charge laid at the door of the induction system is

that of reliability, and a few small breakdowns which
have occurred are exaggerated to a considerable extent b)'^

those interested in other systems. Such matters are liable

to occur in all new installations, the Edison not excepted.

They are simply indiscretions, errors of youth, and not

faults of the system as such. In a very short time the ex-

perience we have gained in this respect will bear due fruit,

and it will be found that the induction system will be just as

reliable as the continuous system. In the absence of gross

carelessness there is no reason to the contrary, and. in-

deed, down to the present time accidents have been rare.

With regard to an alternating current dynamo of 1,000

volts being more liable to burn out than a low tension con-

tinuous current dynamo of no volts, and that the depre-

ciation of the latter is less than the former, this seems to

me to be nonsense. Understanding the nature of the

work that a dynamo has to do, and with proper experience
in construction, there should exist no reasonable doubt
about making one dynamo to work as reliably as the other.

This is purely a mechanical matter and the ingenuity of

our mechanics is equal to any such emergency as that, and,

as to depreciation, I venture to say, in fact, I know, that

I
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the armature of an alternate current dynamo of the kind I

have had any experience with at full load, does not arrive

at anything; like the temperature a low tension Edison
dynamo does under the same conditions, and we all know
what high temperature in a wire has to do with the deter-

ioration of its insulation. Furthermore, by reason of the

small quantity of wire necessary in the armature of the

alternate current dynamo, we can afford to occupy more
space and thereby have lesi crowding of the wire; thus we
have an opportunity of increasing" our insulation in pro-

portion to the e. m. f. required, and yet keep within the

limits of great compactness. For instance, in an 8oc-

light machine made by the Fort Wayne Jenney Electric

Light company, there are only 20 pounds of wire on the

armature.

There has been some little uncertainty about the action

of converters in respect to the fuses inclosed in the con-

verter box frequently and mysteriously melting. This,

however, I find is attributable to the temperature of the con-

verter at full load not being calculated as a factor with the

current for the melting point of the fuse, and I think it will

be much better for us to be satisfied wilh an external

double pole fuse at the point of junction of the primary

coil with the primary line, and a double pole fuse on the

secondary circuit as close to the converter as possible ; this

arrangement thoroughly protects the system, and a possi-

bility of the failure of the converter becomes a very remote

one.

It is said that the operating of motors by alternating

currents is not a success. Well, it may 'be admitted that

at the present time the commercial operation of alternate

current motors has not attained very large proportions, but

who is presumptuous enough to -say that, when the present

systems of alternate current supply are as old as the contin-

uous, there shall not be as many and as satisfactory motors

running on alternate currents as on continuous? Is it for

any gentleman connected with the Edison company to stem

the tide of invention, to say that the acme of perfection

is reached in the triune system of that august body,

and to thunder forth electrical excommunication on all

heretical expounders of the faith ? I trow not. Alternate

current motors have been made which have in them the ele-

ments of success, and the subject is daily attracting more
and more attention from some of our most talented

workers in that direction, both practical and theoretical, as

examples of which I may mention the valuable papers read

quite recently, by Dr. Louis Duncan, before the American
Institute of Electrical Engineers, and the earlier one read

some months ago by Professor EHhu Thomson, with which

no doubt most of you are familiar. The mere fact that

motors will work with an alternate current is, of course,

well known. The difficulties have been in the regulation.

But a difficulty, gentlemen, is merely a thing to be over-

come. That is what the difficulties are for. These will

be overcome, as have so many others in the grand field of

electrical progress. Why, I remember hearing Dr. Werner
Siemens say with his own lips that it was hopeless to ex-

pect to make a dynamo with a higher efficiency than 50 per

cent. He lived to see himself mistaken, and perhaps

others may do the same. "Not ten years ago the divisibil-

ity of ihe electric light," as it was called, was ridiculed as

the chimera of an enthusiast's overheated imagination, and,

nevertheless, where are we to day ?

The objection to the induction system on this motor

question is based on the assumption that it is a desirable

thing to operate motors on the same circuit as lights.

Now. although at first sight this would seem to be the case,

and although I am not prepared with any formal objections

to that course, yet I do know of one company that has

been running motors on the same circuit as lights, but are

now running a separate motor circuit instead, in addition

to their lighting circuit. So that there is such a difference

of opinion on the question that it can not be fairly disposed

of by any ex-cathedra utterances of the advocates of any
particular system.

One curious fact, which I think it not very generally

known, though the information is public property, would
seem to show that the Edison company do not regard the

alternating systems as such insignficent opponents as they

would have us believe. The advocates of the Edison sys-

tem profess to regard all these induction high tension sys-

tems as inferior to their own, and as almost beneath con-

tempt, yet, singularly enough, I find that twelve months
or more ago the Edison Electric Light company of New
York, thought enough of one of these systems—a Euro-

pean one, the Zipernowsky—to acquire the exclusive rights

in North America to use all the patents on that system, and

to obtain certain privileges with regard to those patents.

To say the least, it is strange that a company should be

willing to negotiate for so worthless a system as they pre-

tend it is. Does it not rather show that they are more
frightened than they sav, and are providing for themselves

a loctis pcnitcnliic? I think it does.

It may be considered that my remarks sound like a direct

attack upon the Edison company's system, but I have

frankly admitted wherein the induction system is weak, and

only claim such advantages for the latter as are warranted

by fact, and when we know of cases where, after large in-

stallations have been put in and paid for. such, for exam-
ple, as that of Tyrone, Pa , the investors found upon care-

ful consideration of the question, that they could make
more money by setting aside their original investment and
change over from low tension continuous (three wires at

that) to high tension induction, that I have not spoken loo

strongly. But, gentlemen, whatever I or anybody else may
say in favor of one system and in condemnation of the

other system, will, from a commercial point of view, affect

the subject in dispute very little, i^nd we may rest assured

of one thing, that the public at large, whose business it is

to study these questions, have discrimination enough and
practical knowledge sufficient to enable them to make a

wise selection. The respective systems, low tension con-

tinuous and high tension induction, are now before the

public, and the ascertaining of their respective values is

within the reach of those who desire to know them ;
they

will perceive that claiming that a thing can not be done

does not settle the question, for they will see it being done,
and the great question of the public will be what d< es this

cost? What profit can I make upon my investment ? Be
confident that the public will not go far wrong when the

information it seeks is placed within its easy reach.

Chairman Brown called for a discussion of the paper
;

but before remarks were made 11. Ward Leonard moved
that a vote of thanks be extended Mr. Slattery and that his

paper be accepted and placed on file. Mr. Sperry seconded
the motion and it was passed unanimously.
Mr. Sperky, after some delay said he thought that Mr.

Slattery could congratulate himself on having covered the

ground so thoroughly that no one seemed to have anything
to say. He had not seen fit to change his views regarding
the value of the alternating system since the last meeting of

the club and could be considered a firm believer in it yet.

tie had had a hope however that Mr. Slattery would have
some mathematical developments to present with regard to

recent improvements in the alternating system and felt

somewhat disappointed that the matter had not been dis-

cussed in that direction. He felt gratified that the commercial
phase of the alternating question had been pronounced so

satisfactory and regarded that as a fair index of what could

be expected of it in the future.

The statement was made that the converter was the bet-

ter for the fewer number of convolutions of wire in it " I

fail to see how that would bear upon the case materially.

I can see how the number of convolutions might affect the

cost, of labor somewhat."
Mr. Slattery said he owed an apology to the club

He had been announced to read a paper upon recent de-

velopments in the alternating system, but a few days after

receiving the invitation Mr. Leonard's paper read at the

last meeting of the club had been called to his attention and
he had turned aside to answer it. At the present moment
I am engaged in carrying out some careful determinations

with regard to the induction snstem. I have not got the

data at present but I anticipate having it ready in a few days

and hope to have the opportunity of entering upon it fully

before the club.

"You are all familiar wilh armatures of the alternating

current type and are aware that the greater the number of

convolutions of wire the greater the reactive effect. The
same law holds good to a very much higher degree in the

operation of the fonverter and that is why we keep the

number of convolutions of wire in the converter as low as

possible.
"1 consider a i,oco volts about the limit to which we

should go and am all the more inftuenced in arriving at

that conclusion on account of the insulation we have to

have."

Mr. Haskins, in regard to the dangers of such high volt-

ages, said he had written to Dayton, Ohio, to ascertain the

particulars of the accident which Mr. Burroughs of the

opera house in that city had sustained. The newspapers

had stated that by the crossing of the telephone wires by
the electric light wires Mr. Burroughs, when answering a

call at the telephone. " had received a shock which had
nearly proved fatal. It was also stated that the instrument

at the time was enveloped by a bluish flame. A letter

which Mr. Haskins had received characterized the whole
story as nonsense. The t'uth of it was that Mr. Bur-

roughs was standing with his fingers on the binding posts

of the telephone when some one rang up the opera house.

He had received a very slight shock. There had been no
crossing of wires. In fact Mr. Burroughs was quoted as

saying that the whole story was more absurd than anything

he had ever read in the papers and "that was saying a

good deal nowadays."

Mr. Sperry had noticed at Pittsburg that the insula-

tion upon the primary wire was much heavier than that

upon the secondary and was rendered water-proof. He had
also noticed that everything had been done to make the

primary circuit as perfect as perfect as possible.

Mr. Slattery: I would like to refer to a note

from Professor George Forbes whose researches have been

of the most exhaustive character, To-day his writings are

a guide to us in the obscure paths of electrical science.

[The appended letter was then read:]
" I am sorry that I am notable to be present at the read-

ing of your interesting paper in which you discuss the re-

lative merits of continuous and an induction system of elec-

trical distribution, I have read your paper with great in-

terest and I feel sure that your conclusions willl meet with

general acceptance by all those who are capable of forming

a judgment on the subject.
" There is one point on which I may perhaps be per-

mitted to express an opinion. An objection has been

raised to the alternate current in a system of distribution

on the ground that it is not applicable to motors. I con-

, fess that it is unwise to make a positive statement on purely

theoretical grounds, birt I have no hesitation in publicly

stating the fact that if an ordinary continuous current

motor be made with laminated field magnets it will work
with alternating currents economically and efficiently and
at any required speed.

"I feel some diffidence in making an excathedra state-

ment of this kind but the matter is, I believe, of such vital

importance at this present time that I am anxious to make
use of any weight my statement may have to dispel the

illusion which I notice is very prevalent that motors cannot

be successfully run by an alternating current."

Geo. Forbes.

Mr. Leonard; I confess to a little disappointment

myself in that the principal points of the paper 1 presented

were not discussed to a greater extent—the comparative

first cost within ordinary ranges and the comparative effi-

ciencies—so that a comparison of the systems as they are

met in common practice might be instituted.

The figures presented were of very simple character and

in a few minutes could be thoroughly criticised. Every-

thing was clearly stated and if there is anything incorrect

in the figures it certainly would have been a good strong

point to have brought it out in connection with other points

and might show that the alternating system was prefer-

able.

Of course during the present corner on copper, the prices

are unfavorable toward any low tension system but that the
prices resultant from the corner on copper will be main-
tained through a number of years I hardly think is a ground
that should be taken. As to the opinion of certain English
scientists on the question of saving in the first cost of the

three-wire system over the two wire: it has been frequently

stated that the maximum saving of the three-wire system
is 25 per cent, and that any further saving in copper beyond
that was not a fact and that it was altogether chimerical.

The fact is that the saving is 66 per cent.

Mr. Slattery has quoted my expression, which by the

way was quoted from another, as to the "dragging" of one
alternating machine by another. I had no intention of in-

timating that one machine was dragged by another and I

do not think that any one will imagine I attempted to con-
vey the idea that one machine was actually dragged by the

other. Of course one machine would be operated as a
motor and yet the term might be employed as the first

machine was doing work in making the other go forward.

The point of comparative depreciation of the plant was
not, I believe, mentioned : That strikes me as one o£

the fundamental elements.

The reliability of operation, which strikes me as a mat-
ter of the deepest concern, was not touched upon.
As my paper was based almost altogether upon the fig-

ures presented, and as these figures have not in any way been
met or criticized, I hardly feel that the vital points can be
discussed except by taking them up.

Prof. Badt : As I have to read a paper on this subject

in about four weeks I do not care to enter the discussion,

but will content myself with one statement, and that is I

regret very much indeed Mr. Slattery draws the line at

1,000 volts simply because he does not trust our insulating

friends. In some stations 1,800 a"d even 3,800 volts are

employed Either they must have better wire, or else [the

curse of the age, undertakers wire still clings to us. I

think there is no necessity of stopping at 1,000 volts. If

other people go beyond this. I don't think we need stop,

and our insulating friends will have to get ready for us.

Mr. Barclay asked if Prof. Badt was prepared to pay
the price for good insulation ?

Prof. Badt : We are prepared to pay for any good in-

sulation when we are asked for it.

Mr. Slaitery : Mr. Leonard criticized me for not re-

ferring to his figures, and at ihe same time states that I

referred to them in such a way as to intimate a doubt as to

their correctness. If I had had the time I should have
been very much pleased to have gone into the details. I

said I would be glad of an opportunity of meeting the

club on another occasion to prove the numerous inaccura-

cies with which Mr. Leonard has treated us. I think I

touched upon each of the points presented by Mr. Leon-
ard, although I did not go into them as compiehensively
as I desired. I did not refer to the converters because I

have not been able to ascertain any commercial deprecia-

tion in that particular branch of our work, which has ex-

tended over a period of two and one-half years. Two
months ago I bad oc asion to take to pieces a converter
that had been in use that length of time. Believe me,
sir, I discovered no evidence of deterioration whatever,

and I was one of the most gratified men you ever saw.
There has been a theory in existence that the alternating

current has a deteriorating effect upon the copper itself.

These are theories, gentlemen.
Mr. Cutter: In relation to the general depreciation

of the plant; I think I appreciate the point Mr. Leonard
presents and asks us to compare $1,000 worth of copper
twenty years hence with $1,000 worth of converters twenty
years hence. This matter can well be brought before us
by merely making a mental picture of an aerial circuit for

the Edison three-wire system and a converter system—

a

picture of the poles with the wires on board and every-

thing ready for operation. Now let us ask any practical

man which he would prefer to maintain for twenty years.

A pole line all over town of many wires of different sizes,

feeders and mains and neutral wires or a pole line of the

converter system with possibly two, possibly four circuits if

it happens to be for 2,500 lights. With the latter system
the poles will be lighter, the wires lighter and the con-
struction of the whole lighter. The depreciation of that

plant is not the relative depreciation of the bare copper.

The converter itself is so made that it can be taken to

pieces and removed without adding very greatly to the cost

of the copper wire which is put on The cost of the

transformer was chiefly manual labor, that is putting the

thing together, therefore if we have to rewind a converter

we slide the cover off, pull off the silk insulation and the

copper we pull off is worth just as much as the copper in

the Edison three wire system.

The common practice in this country in the alternating

system is to employ about I 000 volts. On the other side of

the water we find 1,800, 2,500 and even 3,000 volts em-
ployed but if we glance at the figures we find that the wire

even at 1,000 volts is a small item and although we gain

somewhat in using 2,000 volts we add to the insulation and
mechanical skill in putting the circuit up.

Of course we have had some experience with the depre-

ciation of the alternating dynamo and have had armatures

that burned out; but I believe that the causes of the arma-
tures burning out were chiefly mechanical. One of the first

armatures we made burned out, but the armature was made
of disks of thin iron held together by bolts passing through
them. The motion of the machine worked one of those

little bolts of iron loose and it cut through the insulation

and caused the armature to burn out. This did not neces-

sarily indicate a defect, theoretical or practical. There are

other points, of course, which can be learned by experience.

I would like to call attention to another point, that is

grounding the secondary wire. The idea was advanced by
Professor Elihu Thomson and we practice it to some ex-

tent to day. We think it best to ground the secondary

wire, trusting to the expert service to make the primary

safe. The only danger in this case that is liable to occur
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is, of course, the blowinjj out of some of the fuses. Tliere-

fore, if we ground llie secondary throut;liout the system,

it is impossible to get more than a fifty volt shock by
toucliing tile lamps anywhere, tlius making tlie system en-

tirely sife to tlic consumer.
l*rofessor Badt asked Mr. Haskins what he was going to

test when tile secondary circuit is groundeti.

Mr. Haskins replied that it was said tliat God took care

of His chosen people and he did not doubt that wlien the

time came for liim to test sucli circuit someway would be
indicated to him.

Messrs. Slaltery, Cutler and Warner then entered upon
a discussion, of tlie point whellier a sheath connecting to

ground interposed between the primary and secondary,

relieved the strain on tlte insulation of the wire in either

primary or secondary.

Mr. Slattery afhrmed that it did and the other gentlemen
held that it did not. Prof. Badt raised the objection that the

discus-^ion indicated a war in the camp of the allies, where-
as the discussion was between the alternate and continuous

current. The discussion was then brought to a close and
the club adjourned to meet again Monday, April 2nd.

The Alternate vs. the Continuous
Current.

Tn Ifie Editor of the Western Elkctkioian.

Pittsburgh, Pa., March 15. In your issue of March
loth, I find reported a paper read before the Chicago
Electric club on March 5th, upon " The comparative value

of the continuous and aUernating current systems, for the

commercial distribution of electricity," by Mr. H. Ward
Leonard, in which paper, and in the discussion which fol-

lowed it, some statements about our system here were made,
which I desiie to correct.

I do not intend to argue as an advocate of the alternating

system; 1 have done enough in that direction at the elec-

trical conventions. I only wish to correct false impressions

which concern me individually as superintendent of this

work.
Mr. Leonard speaks of the death of a telephone operator

in Pittsburgh. This is simply not so. There has been no
telephone operator or any one else in Pittsburgh kilied by
the alternating system. The instance to which he refers,

and which has probably been misrepresented to him, was
the stunning of one of the girls in the telephone exchange
by a shock from one of the magneto bells used for calling

subscribers. .Surely Mr. Leonard does not therefore desire

the telephone taken out of the house as a deadly menace to

the lives of our mothers, wives and children.

We have a great many cases where we are operating 100
volt and 50 volt lamps from the same converter, though
not necessarily on the three-wire system, but we have run'
100 volt lamps on 50 volt converters, by putting the sec-

ondary mains in series, and the 50 volt lamps on 100 volt

converters by putting the primaries in series; in fact, it is

possible to obtain almost any combination with converters,

which is in itself a very great convenience.
Mr Leonard was "impressed" by our carrying a spare

armature for our five large dynamos. We do. We also

carry a spare armature for each size of our direct current

machines, and several spare armatures for our arc machines.
We also carry spare connecting rods for our engines, spare
straps, brasses, keys, piston rings, etc., and spare tubes for

our boilers ; and so, I think, should every superintendent
who has 15 000 lights on his conscience.

It strikes Mr. Leonard as being rather odd, that in the

"home of the alternating- system " we should find it necess-

ary to establish two stations. Our company established,

not two, but four stations, and why ? Because with no
practical continuous system could we operate our lights at

the distance required. The first efi'ect of the introduction of

the alternating system was to completely wipe out one of these
stations, of I,Soo lamps of 15 candle power each, and
to operate the whole from our central station. Will Mr.
Leonard tell us how he would do this with the three-wire

system, the distance between the station and center of
distribution in the building being 3,000 feet, and all the
lamps burning at once, twelve hours per night ? The sec-

ond effect of the introduction of our alternating system is

the stopping during part of the time of a second station of

1,500 lights average load, with the near prospect of its per-

manent shut down, and the removal of the machinery to

our general station, the distance in this case being 13,000
feet from station to station. Will Mr. Leonard tell us
how he could run this on the three wire system?
The only reason that we do not contemplate the shut

down of the third station is that '"Station A," where we
have established our business ofhce, is in the center of the
city, and we can not get room enough to put in the necess-
ary power. We shall accordingly use " Station B " simply
as a generating station, one mile from the heart of the city,

and shall bring over from that station the necessary current
for lo,coo-l6 candle power lamps, distributing it from our
central station. Station A. Will Mr. Leonard tell us how
he would tackle this case ?

Mr. Leonard quotes very extensively from English elec-

tricians. I am a "Blarsted Britisher " myself, and do not
hesitate therefore to remind Mr. Leonard what he surely

heard Prof. Forbes say at the Pittsburgh convention, that

"In England they know very Hi tie about the alternating
current system as compared to what is known here in

America."
With regard to the danger of a connection between the

primary and the secondary, does Mr. Leonard mean to say
that a revolving armature with two windings on it side by
side, which his description would seem to imply, is safer

than the two stationary coils entirely separated from one
another and from the iron core and case by mica, insulating
tape and air space, which constitute the alternating con-
verter ?

Mr. Leonard says " I do not consider that the lamps, as

as they existed in that station at those long distances,

were any more liable to be continuous than in the case of a

series .system, which of course can be operated at the same

distance, and probably with equal results." The lamps, as

they existed, were simply run from the second station,

which has its dynamos shut down, and its bus wires, by

the closing of a double pole switch, charged with current

from our main station. Will Mr. Leonard tell us of a

series system in which the individual lights can be cut off at

the sweet will of the customers, with a corresponding de-

crease in current from the station?

I do not intend to enter into the question of the first

cost of converters, as against the cost of copper, etc., with

Mr. Leonard. By the use of the alternating system we are

enabled to rent lights at a distance from our station of from

two to three miles. As a consequence, without a single at-

tempt at canvassing, we have increased our lights in eight

months from 4,000 to 15,000 lights of 16 candle power
each ; in one case, 1,800 lights in one building, 3,000 feet

from the station ; in another case, 1,200 lights 2,000 feet

from the station ; in another case, 800 lights 2,400 feet

from the station ; and on the same feeder, 300 at 12,000

feet from the station — all with less than 6 per cent, loss

under full load from switch-board to lamp. Add to this

that we can operate all of these from our Station B, 5,000
feet further away with only 5 per cent, additional loss.

When Mr. Leonard has showm a case where a station op-

erating the three-wire system has taken such contracts, atiif

siaiiii ready to take thcni at any mintite, I shall be glad to

discuss the commercial side of the matter with him.

I have not asked Mr. Leonard to answer any questions

based on " average distribution over a radius of x feet"

(all of which planning is very pretty on a map, but very

little average distribution has ever come my way), buthave
placed before him certain cold blooded every day problems
which we have solved, without any trouble, by means of

the alternating system.

I am sorry to have taken up so much of your space, but
as superintendent of this company, I do not care to have it

appear that after having used the direct current system, I

should recommend any system which is not as practicable

and economical.

T. Carpenter Smith, Superintendent.

The Allegheny County Light Co.

The Bell Company to the Rochester Ex-
Telephone Subscribers.

At a meeting of the executive committee of

the Rochester, New Yorlc, People's Telephone
association, IVIarch i6th, the Bell Telephone
company of Buffalo, presented the following pro-

positions prefaced by the accompanying self-

explanatory letter :

F. J. Amsden, Secretary People's Telephone associa-

tion, Rochester, N. Y. :

Dear Sir : Replying to your letter of Febru-
ary 27, 1888, enclosing memorandum of agree-

ment, etc., the executive committee of the Bell

Telephone company, of Buffalo, to whom it was
referred, respectfully submit the enclosed answer,

which they trust will meet the approval of the

majority of your association.

Very truly yours, H. M. Watson,
Chairman executive committee of the Bell

Telphone company of Buffalo;

Taking the propositions contained in the

memorandum of the People's association of

Rochester, in their order, the executive commit-
tee of the Bell Telephone company of Buffalo de-

sire to say :

First proposition — This proposition has refer-

ence to the appliances (poles and underground
conduits) by which its business shall be con-
ducted, and the matter is now before the common
council of Rochester upon the petition of this

company, as follows

:

To the Honorable, the Comtnon Council of the City

of Rochester :

The Bell Telephone company of Buffalo re-

spectfully asks permission to construct conduits
under and through the streets and alleys of the
city of Rochester for the purpose of laying its

wiires underground, and would specify that if

permission is granted, it is proposed to construct

at least one-half mile and probably one mile of

such conduits the coming season, to be followed
by a like amount each year until at least three
miles of such conduit is constructed.

The company offers to provide one duct in all

conduits laid— /. e., sufficient- accommodation
for one hundred wire cables to the city of
Rochester for its wires, free of charge, and will

give satisfactory security to indemnify the city

against possible damage occurring to the streets

or to the city otherwise, in consequence of said

construction. Very respectfully yours,
(Signed) H. M. Watson, President.

It is hoped and presumed that the common
council will take such action in relation to that
petition and make such reasonable regulations
touching such appliances as are required by the
interests of the city and shall be just toward the

petitioner. It is not thought best to complicate
the subject by contract with any one but the city.

Second proposition — 'I'his company has
lately issued a circular to its old subscribers in

Rochester offering to contract for telephone
service on the flat rate system, to which system it

will adhere.

Third proposition — The subject of this pro-

position has been considered sufficiently in above
reply to the first proposition.

Fourth proposition— The association can not
and does not agree that a single subscriber will

resume relations with the telephone company by
renewing his contract, and we can see no reason
why we should give up $12,000 of claims which
we consider good and which, so far as the courts
have passed upon them, have been decided to be
good, without any consideration whatever. We
promise in our circular of February 14th, to re-

bate all our old account against any former sub-
scriber, provided he enters into a new contract at

the prices named in the circular on or before the

first day of March. The following is an extract

from the circular :

Single lines. Combination lines.

Business. $64.00 Business $57.90
Professional 54-9° Professional 46.00
Residences.... 45.00 Residences 40.00

The above prices are for all subscribers within

one mile of the central office. Mileage will be
charged for all points beyond one mile, at the

rate of $20 per mile, except on combination lines

when each subscriber will be entitled to one mile

of wire.

We are willing to extend the time for old sub-
scribers to renew contracts to May ist, our
position being this : We will reinstate all sub-

scribers, who went out November 20, 1886, in

the same position they occupied at that date.

Making a new contract at the above rate rebating

all claims against them since that date, and
credit on new service their advance payments.
This is as far as with any show 'of reason we can
be asked to go, and it being mutually desirable

that the exchange be restored, this policy seems
wisest for all concerned. This company has not

at any time supposed or intended that any
broader concessions should be made by it on
this point, than as stated above.

Fifth proposition— In order to an amicable
adjustment of our differences, we are willing to

pay the costs and such reasonable counsel fees

as we may agree upon in the suits now pending.

As to the clause in this proposition :

" The company to pay the reasonable charges

for the services and counsel of the members of

the law committee of the association, in respect

to legal matters arising out of the contest be-
tween the subscribers and said company since

October i, 1S86." We can not consent to pay
other counsel fees than in the pending suits.

Sixth proposition— As already stated we have
fixed a flat rate for our charges and the prices

charged are the same as noted in your sixth pro-

position, and that proposition contains a state-

ment of the policy that this company intends to

pursue in relation to its service and charges.

Seventh proposition — While this company
earnestly desires to reach a complete as well as

an amicable settlement of the differences between
it and the members of your association as is evi-

dent from its yielding the only point out of

which those differences have arisen, it does not

deem it necessary to confer with the law com-
mittee of the association as to any contract. As
already stated this company has returned to the

flat rate system ; it is ready to rebate old ac-

counts and apply advance payments to future

service, as stated above (in reply to proposition

fourth) and to close the litigation and pay costs

and counsel fees, as above. It will subtnit to all

lawful and reasonable regulations upon its appli-

ances and service that are imposed by the

common council, and will endeavor to give the

citizens of Rochester satisfactory telephonic

service.

We respectfully submit that this is all that can

be asked of us and that if the association are of

the same opinion, no further professional legal

service is needed by either party except to enter

discontinuance of the pending actions.

(Signed) H. M. Watson,

Chairman Executive Committee.

Buffalo, N. Y., March 13, 188S.
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CORRESPONDENCE.
New York Notes.

New York, March 17.—For the first time hi

the experience of this generation New York has

been obliged this week to suspend business, on ac-

count of a blizzard, one of the kind which is occa-

sionally heard of from other parts of the world but

which is never looked for in this climate. Com-
munication with the outside world, exceptby ca-

ble, was entirely stopped, and at this writing, five

days after the opening of the storm, much expen-

sive repair work remains for the telegraph and
telephone companies, and all business is taken

subject to delay. The Metropolitan company have
employed from 300 to 600 men replacing wires

and poles, and the extent of the damage may be
judged from the fact that this morning only about

65 per cent, of their wires were working. The
lines of the long distance company, which are

new and which are built in the most approved
way with the best materials, suffered the least of

any. It is a notable fact that enterprising news-
papers in New York and Boston communicated
with their correspondents by way of London,
using the Commerial company's cable. The
wires landing at Coney Island come underground
to the New York offices and were not disturbed.

The telephone companies have permission to

work to-morrow, and it is expected that by the

middle of next week all wires will be straightened

out and the instruments working as heretofore.

In this connection the following press despatch

is interesting: "The practical value of the new
system of telegraphy, by which messages can be

sent from moving trains, has been well illustrated

by its workings on the Lehigh Valley railroad

since the great blizzard of Monday. On account
of the severe storm and high winds the regular

telegraph lines were all down, but, owing to the

forethought of the management of the Lehigh
Valley railroad, another line, different in con-

struction and entirely different in its mode of

operation, has been in use upon the New Jersey
Division, from Perth Amboy to Easton, for sev-

eral months past, and it proved of great value to

the road. In the accident near Three Bridges

on Wednesday afternoon, the induction train

telegraph operator was on hand and at once tele-

graphed back to Flemington for a wrecking train.

Within a short time Superintendent Donnelly
arrived, and during the entire day messages were
sent to and from the wrecking train and surgical

relief was obtained. All the beleaguered passen-

ger trains, every one of them being equipped
with the new system, were located by means of

train telegraphy, and provisions were sent to the

hungry passengers. Belated travelers sent des-

patches to anxious relatives from the various

stalled trains, and all the manifold business of

railroading was carried on with celerity. More
than 200 messages were sent back and forth

over the single line of the company during the

last three days. The poles used to carry the line

are only si.xteen feet high, and they expose little

surface to the storm."

The fact that several railroad accidents occur-

red during the storms and that coaches caught
fire has emphasized the necessity of lighting cars

by electricity and heating them by steam. The
practicability of these modes of illumination and
heating have been time and again demonstrated.
These methods would diminish the dangers of

fire to a minimum. There has already been dis-

cussions of possible means of preventing the

repetition of the inconveniences caused by cessa-

tion of rail communication incident upon a great

storm. It is a fact, perhaps an unfortunate fact,

that railway accidents are much more frequent

than blizzards, and it is of greater importance
that the consequences of the former dangers be
guarded against.

Chas. A. Schieren & Co., report recent sales

of leather link belting as follows for use with

dynamos: Virginia Electric Light and Power
company, Richmond, Va.; Rock Island County
Brush Electric company. Rock Island, 111.; Nar-
ragansett Electric Light company. Providence,
R. I.; Morristown Electric Light and Power
company, Morristown, N. J.; North Adams Elec-

tric Light and Power company. North Adams,
Mass.

Mr. W. H. Eckert, general manager of the

Metropolitan Telephone and Telegraph company,

has credit for saving the lives of two little waifs

whom he found in a doorway Monday night suf-

fering terribly from the cold. He carried them
into his office, and, after warming and feeding
them, sent them home in charge of two line-

men. A.

From Dakota.

Jamestown, March 16.—Jamestown is now
well lighted by electricity. Two 300 light Edi-
son incandescent machines have recently been
installed. A Brush arc machine of twenty lights

capacity is in operation and the streets are bril-

liantly lighted. Some trouble was experienced
in completing the preliminary work on account
of the blizzards which terrified one or two South-
ern men who were engaged here to install the

plant. The company expects soon to undertake
power work. The officers of the company are:

President, Anton Klaus, sr. ; vice president, E.

H. Schwelenbach; treasurer, Anton Klaus, jr.;

secretary, Charles Rattinger; superintendent and
electrician, D. M. Stedman. Jamestown is a

growing town and feels proud of the possession

of one of the most complete, and satisfactory

plants in the country.

A large number of persons from different sec-

tions of the state have visited the Jamestown
plant and from their remarks it is inferred that

before long that station will be duplicated in a

large number of towns in Dakota.

Gentlemen interested in electric lighting say

that Dakota is one of the best fields for electric

light in the country and they predict that it will

soon be possessed of a larger number of lights

in proportion to the population than any similar

district in the union. The Jamestown company
has received such cordial support that the plant

will probably soon be enlarged.

The insane asylum at this place is now lighted

by 250 incandescent lamps. A new 300 light

machine is to be put in operation immediately.

The wiring has already commenced.
The telephone company has 90 subscribers

and is doing an excellent business. The com-
pany charges $4 per month for the rental of in-

struments.

There is talk of forming companies for intro-

ducing electric light at Devil Lake and Spirit

Wood. - D.

Fire at Helena, Mo.

Helena, Mo., March 12.—The Helena elec-

tric light plant was destroyed by fire to-day. The
loss is heavy; insurance . will cover loss on
machinery. It will be at least six weeks before

the lights can be restored. W.

Kansas Notes.
Wichita, March 17.—The Schuyler company

is putting in a new 30 light arc machine. The
company is considering the advisability of in-

creasing its plant. D.

THE ELECTRIC MOTOR.
The Manufacturers Gazette has this to say

concerning the relative merits of the cable sys-

tem and electric railroad: " Give the cable and
electricity a clear track, and both will be cheaper

than locomotive engines, and electricity is much
the safest. Cable roads built in the busy parts

of Boston will not be allowed a cable speed of

over 3)4 miles per hour; they cannot run faster

and pay bills for worn-out cables and grips.

Cable roads may be built, and probably will be.

They will relieve cheap horses from high pres-

sure duty and overwork, but for the successful

transport of our workers twice every day, cable

roads will prove a failure."

In reference to the electric fire engine of which
mention was recently made in these columns.

Fire and Water says: "Of course, it is looking

pretty far ahead to imagine a city with a system

for distributing electric power as complete as that

of the present system of water-works, in every

street of which of which an engine could take

power with the same readiness with which it now
obtains water. Much more wonderful results

than this have, however, been accomplished
within the memory even of children."

J. Howard McCormick is operating at New
Orleans, a new cotton seed cleaner by means of an

electric motor. The contrivance works admira-

bly and attracts much favorable comment.

The Chicago north side cable system has been
unusually unfortunate. The Chicago papers are

predicting its successful operation in A. D. 1900.

The Daily News has this to say of the latest mis-

fortune which befell the cable : "The north side

cable service would have been in operation to-

day but for an unhappy occurrence which befell

the system at a late hour last evening. Between
10 and II o'clock a yellow dog (the ownership
of which has not yet transpired) appeared sud-

denly at the corner of Elm and North Clark
streets and snapped and snarled viciously at the

cable engine house over the way. By this un-
looked-for incident the machinery was thrown
out of gear and the operation of the cable has
necessarily been postponed. The Baron Yerkes
is keenly disappointed, but in his grief he is

somewhat consoled by the assurances of sym-
pathy which come in from every side. AVe have
it on indubitable authority that the cable will

begin running some time, provided the moss and
lichens can be scraped off the machinery before

that date.

"

THE ELECTRIC LIGHT.
The electric light has been introduced in Abys-

sinia.

One of the latest attempts to harness the forces

of nature for the service of man is the adaptation

of a windmill for the turning of a dynamo, the

electricity thus obtained being stored in suitable

batteries and afterward used in lighting beacons
for the benefit of the maritime interests. There is

a station of this kind near the mouth of the Seine,

and considerable success has been obtained.

A business soon likely to assume considerable

prominence is that of furnishing temporary light

for special occasions by means ot storage batter-

ies. The plan has already met with great suc-

cess in Chicago and New York^city.

At the last meeting of the Chicago common
council, and ordinance giving a franchise to the

Co-operative Electric Light company, was re-

ferred to the law committee.

Prof. Barrett, city electrician, and commission-
er Frank Blair, are endeavouring to devise a plan

to consolidate the electric light plants of the city

hall and county building in Chicago It is

thought that money could be saved by such an

arrangement. Prof. Barrett estimates that the

cost of running the two plants as one would cost

f 1 2,000 per year.

THE TELEGRAPH.
The following is taken from the Chicago

Daily Netas :
" Mayor Roche has assigned a

policeman to watch the rooms occupied by a

concern known as the Western Telegraph com-
pany, of New York, and the Union Telegraph
company, of Chicago, which is advertised to

teach telegraphy, and give the graduates posi-

tions on its own line. The mayor's attention

was called to the matter by persons who 'gradu-

ated,' and made applications for positions at the

Western Union telegraph office, only to be re-

fused. The policeman's duty will be .to meet all

persons applying at the ' school,' and inform

them that the concern is not what is represented

in its advertisements, as it has no telegraph lines

and can therefore furnish employment in teleg-

raphy to no one." Mayor Hewitt adopted a

similar policy in reference to a similar telegraph

school in New York City.

Personal Paragraphs.

F. W. Gushing, superintendent of the Chicago
Arc Light and Power company, has been granted

a much needed vacation and will spend two
months in travel through Texas and California

and, possibly, Mexico.

William F. Moake, who had charge of the fire

alarm telegraph of New Orleans, has resigned

the position and his assistant, Mr. Butler, has

been promoted to fill the vacancy.

David McCargo, superintendent of the Alle-

gheny Valley railroad will be appointed, it is said,

manager of the Pennsylvania company's lines

west of Pittsburgh. Mr. McCargo began life as

a messenger boy in the service of the Atlantic &
Pacific Telegraph company, at Pittsburgh.

,
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Miscellaneous Notes.

It is said that Mr. Ktlisoii proposes to present

the first half dozen perfected phonographs to

the crowned heads of Europe. He will charge

each instrument with a suitable presentation

address and the recipients will have the pleasure

of hearing tlie inventor's compliments and assur-

ances of esteem in his own words.

A press dispatch from Pittsburgh dated March
17th, says: " Another new move was recorded

to-day in the electric light war being waged be-

tween Inventor Edison and the Westinghouse

company. Judge Acheson in the United States

district court to-day filed an opinion in the case

of the Consolidated Electric Light company
(Westinghouse) against the McKeesport, Pa.,

Light company (Edison), over ruling the demur-

rer of the latter company and ordering it to file

an answer within thirty days. The suit is

brought to test the validity of the claims of the

Westinghouse company to the exclusive right to

manufacture the incandescent lamp used by

both companies. The Edison company filed a

demurrer setting forth that the patent was con-

trary to law by reason of its having been issued

to the Electro Dynamo compan}', while in the

meantime the ownership had been vested in the

Westinghouse company. If the demurrer had

been sustained the effect would have been to de-

clare the patent invalid. Judge Achescn decides

that the patent was properly issued, and the

order to answer within thirty days will compel

the Edison company to fight out again the ques-

tion of priority of invention."

The Revue Scieiitifiqucgvui's, the following table

of sizes of carbons to be used with currents of

varying degrees of intensity:

Intensity of enrrent. Diameters of carbons.

From 2 to 3 amperes 2 millimeters

" 3 to 5 " 4
"

" 4to 6 " 5
" 7 to 10 " 7

"

" 10 to ir " 9
"

" n to 15 " 10 "

" 12 to 16 " II "

" 13 to 20 " 12 "

" IS to 24 '• 13
"

" i5 to 25 " 14
"

" 25 to 30 " 15
"

" 30 to 45 " 17

" 35 to 60 " i8 "

" 40 to 80 " 20 "

" 50 to 120 " 25
"

" 80 to 180 " 30 "

W. Elmore, an English electrician, has suc-

ceeded in obtaining a deposit of fibrous copper

by electrolysis, by which a seamless pipe can be

produced, having, it is said, a tensile strength

50 to 100 per cent, more than that of the best

brazed pipes. Copper of a very low grade can

be used for this purpose, so that such pipes can

compete with similar pipes made by the ordinary

process. This new process consists in breaking up

the crystalline structure as it is formed, convert-

ing it into an interlaced and matted fibrous struc-

ture. This is done by depositing the copper on
an iron mandrel, which rotates constantly in the

electric bath, and on which an agate furnisher,

having a spiral motion^ moves slowly length-

ways, back and forth, the respective speeds of

each being so adjusted that a copper deposit

seven-thousandths of an inch in thickness takes

place during each longitudinal passage of the

burnisher. When a sufficient thickness has been
attained, the coated mandrel is subjected to a

bath of superheated steam, which expands and
detaches the copper so that the mandrel can be
drawn out.

Various tests show a capability of resisting a

tensile strain of 27 to 41 tons per square inch,

producing an extension of 5 to 7^ per cent, per

10 inch length. The metal can be drawn, bent,

compressed or hammered without annealing or

showing any tendency to crack, and under the

microscope its structure appears perfectly com-
pact and homogeneous, while ordinary drawn
copper appears honey-combed and crystalline,

connected only at points. It is anticipated that

this process will furnish copper steam pipes of a

strength hitherto unknown, and copper of greatly

improved quality for all industrial purposes.

' Business Mention.
The Chicago Arc Light & Power company has

announced to its patrons that it is prepared to

furnish, in addition to its arc light service, a cur-

rent for running electric motors. In its an-

nouncement, the company says :
" A special

wire, particularly adapted to carrying this cur-

rent, is being* put under ground and every ar-

rangement made to furnish a reliable and abso-
lutely satisfactory service. The electric motor
solves the problem of securing' power from a

fraction of one horse-power to ten or more
horse-power at the smallest cost, at the smallest

expenditure of room, and with a complete
absence of heat, dirt, smoke and other annoy-
ances that are inseparable from a steam, gas or
other form of engine. It requires absolutely no
attention. There are now a number of motors
made by the Baxter Electric Manufacturing &
Motor company in service in Chicago, and they
are doing magnificent work. The cities of the

east are using them by the hundreds, and they

liave been tried for three or fouryears and found
all that could be wished for. This company as-

sumes full charge of the motors, furnishing a

competent man to inspect, clean, oil and adjust

them. The rates are placed at a figure below
those charged for any other kind of power, and
this, with the advantages enumerated above,
makes the motor all that can be desired."

The Railway Telegraph Supply company has
taken the general western agency for the manu-
factures of the Electric Gas Lighting company of

Boston. A complete stock of gas lighting ap-

paratus will be carried, and orders will be filled

at once at manufacturers' prices.

The Scientific American of February 25th,

contained an interesting article descriptive of the
plant of the Okonite company, of New York.
The methods of preparing the insulated wires
are described in a popular way, and several

illustrations increase the interest in the subject
matter. Following is an extract: " The tenacity

and toughness of okonite, rendering it non-liable

to destruction by reason of abrasion or rubbing,
and the fact that it is not susceptible to extreme
ranges of temperature, have made this insulator

highly popular among all users of electrical sup-
plies, and the company have the highest indorse-

ments as to its value from many of the largest

users of insulated wire, here and abroad. Oko-
nite wire has been subjected alternately to a

temperature of 20° below, and 350° above zero,

the tests being repeated a number of times, the
result showingno apparentchangeinthequality."

Electrical Patents.
Issued March 13, 1888.

379,221. Coupling For Joininor Electric Wires. Carl
Hering, Philadelphia, Pa. The invention pertains to

couplings, or splices for joining the ends of wires, par-
ticularly for wires wliich are used as conductors of
electricity. Claim 3 is as follows:

"A metallic coupling for connecting wires, con-
sisting of two parallel split tubes having two of their
edges integrally connected and their other two edges
abutted against each other by an intervening connec-
tion adapted to receive wires within the tubes, and,
upon the tubes being bent together, to clamp them."

379.255. Incandescent Lamp Socket. Frank Thone, Os-
kaloosa, Iowa.

379,284. Dynamo Electric Machine. Lewis C. Rice,
Denver, Colo The invention consists in a dynamo
electric machine or an electric motor made up of an
external and internal ring either of which may be ro-

tated, the coils of the stationary ring being connected
to a set of contacts and switches whereby the magnet-
ism of the ring may be shifted at will. We give the
claims:

'l. In a dynamo electric machine or motor, the
combination of the concentric inner and outer rings
having their cores composed of annular disks placed
side by side with intervening air spaces and in line
radially, whereby the air spaces may be in direct align-
ment.

"2. In a dynamo electric machine or motor, a field

magn t having the location of its two polar points in-

dependently adjustable relative to the armature,
whereby the machines may be regulated and adjusted."

379.339. Fire Alarm .Signal Box. George M. Stevens,
Cambridge, Mass.

379.3-14. Apparatus for Dressing Off the Commutators
of Dynamo Electrical Mac ,ines. Daniel J. Tittle,
jr., Albany, N. Y.

379,368. Telegraphic Pen. Herschel P. Copeland, East
Orange, N, J. Primarily a learner's instrument in
which the learner is guided to a certain extent by the
eye as well as by the sound in sending messages. We
give two of the claims:

"I. In an electric circuit, which includes a suitable
receiving apparatus, a transmitting pen provided with
circuit terminals, one of which is movable and located
upon the pen, so as to be moved in the act of writing.

"6. A telegraphic pen having a pair of relatively

movable terminals, one of the said terminals being lo-

cated in position to be operated by the index finger in

writing, in combination with a cap, band, or circuit

closer adapted to press the movable terminal into con-
tact with the corresponding terminal."

379.372. Non-l^olariy.ing Constant Current Battery.

Frank J. Crouch, Eugene City, Ore.

379,396. IZleclric Gas Lighter and E.xlinguisher. (jeo.

1-. Hogan, Olmstead, Ky.
379,404. Device for Kelurning .Signals in District tele

graph Systems. William V. Lockwood, \\'aterbury,

Conn.
379,406. Automatic Electric Spacing Mechanism for

Type-Writers. James F. McLaughlin, Philadelphia,

Pa.

379,408. Underground Conduit. M. Richards Muckle,
jr., Philadelphia, Pa. A car for carrying cables bodily

into conduits and a conduit having ledges to sustain a
cable carrying car are shown. We give two of the

claims:

"3. A duct or conduit for electric wires, made of a

solid block of wood or analogous material, having a

channel grooved throughout its entire length, with

ledges or shelves for sustaining a cable carrying car,

and tongues at its upper side adapted to fit in corre-

sponding grooves in the removable cover.
"6. The within described means for carrying a

cable or conductor bodily into a conduit,,consisting of

a series of cars, each having bearings adapted to rest

or ride on side ledges of the conduit, in combinatitn
with means, as described, for forcing said cars and
cable into the conduit from the rear or outer end of

the conduit."

379,453. Working Metals by Electricity. Nicholas de
Benardos, St. Petersburg. Russia.

Claim I runs: "The improvement in the art of
joinirg metals by means of the directly applied elec

trie current, which consists in forming a pocket be
'

tween the edges of the pieces of metal to be joined
together, placing metallic scraps or pieces therein, and
then melting or fusing said scraps by means of the

voltaic arc formed by a conductor approached thereto,

which constitutes one pole, while the metal itself con-

stitutes the other pole."

379,459. Bell Cord for Cars. William Glasgow and Sam-
uel S Stevens, Chicago. III. The object of the in-

vention is to provide a signaling device for trains

which may be operated either by hand, in the ordinary

way, or electrically, to convey the proper signals to the

locomotive cab.

Claims I and 12 are given: "l. In a combined
mechanical and electric signaling apparatus for trains,

a continuous pull bell cable comprisin.g a number of

insulated electric wires, and providing within itself

and throughout its entire length multiple and continu-

ous conductors, in combination with a mechanically
operated signal, an electric battery, an electric bell or

bells, and means for closing the circuit from one to the

other of said conductors, by which entire apparatiis

the engineer may be mechanically or electrically

signalled
"12 In a train signaling apparatus, the mechanical

and eUctrical alarms and a pull cable extending
through the train and connected with said mechanical
and electrical alarms, and comprising within itself two
or more conductors, combined with suitable circuit

closers between said conductors, and an electric bat-

tery."

379.465. Apparatus for Electric Bleaching. Eugene
Hermite and Charles F. Cooper, Dalston, County of

Middlesex, England.

379.466. Regulator of Electric Motors. Daniel High-
am, Philadelphia, Pa.

We give the claim. "An electric motor having its

field magret pole piece faces laminated transversely to

the direction of rotation of the armature, and having
main coils on the cores and distorting coils applied

to the pole pieces."

379.467. Regulation of Electric Motors. Daniel Hig-
ham, Philadelphia, Pa.

The invention consists in an electric motor having a

field magnet with consequent poles and pole piece

faces laminated transversely to the direction of rotation

of the armature, in combination with main coils and
distorting coils on the cores.

379,501. Switch for Electric Light and Motor Circuits.

Frederick W. Brann and G. Irving Kinney, San Fran-
cisco, Cal.

379. 503. Pneumatic Carrier. George D. Burton, New
Ipswich, N. H.

379.509. Electric Surface Railway. John A. Enos, Bos-

ton, Mass.

379,511. Machine for Regulating Time Pieces. Wil-
liam B. Farrar, Greensborough, N. C.

379,532. Test Circuit and Apparatus for Electrical

Cables. Isaiah H. Farnham, Maiden.

379,535. Telegraph Wire. William Hewitt, Chambers-
burg, N, J.

lire invention consists broadly in combining steel

and copper wires in a cable, the steel wire supporting

the entire weight of the conductor, while the copper
wire acts as the conductor proper.

We give the claims: "l. As an article of

manufacture, a telegraph wire composed of one or

more galvanized copper wires laid or wrapped with or

united to one or more steel wires.
"2 As an article of manufacture, a telegraph wire

composed of one or more galvanized copper wires laid

or wrapped with or united to one or more galvanized

steel wires."

379.551. Primary Electric Battery. Henry Woodward,
Detroit. Mich.

379.552. Primary Electric Battery. Henry Woodward,
Detroit, Mich.
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MANILLA ROPE

11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5th St., Phila.

1! TRANSMISSION
A SPECIALTY.

Investig-ate before Buying.

(American S^led^pical WopI^s,

'^^
- FARADAY CABM;

—FOR—

Telegraph, Teleplione'and Electric Light.

Highest Insulation and Lowest Inductive Capacity
of any Cable in ttie Market.

\ New York Office, 18 Cortlandt Street.

P. C. ACKERMAN, Agent

Russell & Co. I
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines ^
^
'^^^^p '

'

BOILERS, ETC.
Complete Power Plants Furnished P

and Erected.
|

Send for Catalogue.

C. F Annett, President. S. F. Fen"ton. Vice-Pres. and Treaa. Chas. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

-DEALERS IN—

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Ligliting, Fire and

Burglar Alarms, Electro-Medical Apparatus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

CHAS. A. CHEEVER, Pres. WILLARD £.. CANDEE, Treas.

The Okonite Company,

^N/^
TRADE MARK.
Manufacturers of

ELECTRIC LIGHT, TELEPHONE and TELEGRAPH
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"We particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that tt Is the safest wire for the purposes known, and we
can, without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated
OKONITE TAPE, the jest Insulated Compound for making joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch. 38 & 40 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO.. Minneapolis, Minn.

Nebraska Branch. MIDLAND ELECTRIC CO;, Omaha, Neb.
Boston Branch, F. E. PETTINGELL & CO., Boston, Mass.

Kansas City Branch, INTER-STATE ELECTRIC CO.. Kansas City, Mo.

Standard Electrical Test
INSTRUMENTS.

AMMETERS and VOLTMETERS
OF ALL KINDS.

Ayrton & Perry New Spring:. Carpentlr, Hart-mann & Co., Galvanometers, Bridge and
Rheostats by all the Prominent

iAu.?c .
Makers. Call and Examine.JAMES W. QUEEN & CO., 924 Chestnut Street, PHILADELPHIA.

Reliance Oil<&Grrease Co.
(J. M. BACHERT, Manager.)

6 Bratenahl Building, (^
CLEVELAND, O., (3 R.

U. S. A.

SEND FOR DESCRIPTIVE
CIRCULAR.

Liberal Terms to Resident Agents.

SAMPLES FREE ON APPLICATION.

SOLE MANUFACTURERS OF

UNIVERSAL" DYNAMO MACHINE OIL.
Reduces, Instantly, all rrictlonal Heat, keeps Journals Cool. Absolutely no ClOBglnK The ties'on eyei' placed on tie Market tomeet tlie requirements of Electric Lighta-d Power Plants. "Valve

Olerne, for Valves and Cylinders. "Eclipse" Lubricating Compound. "Chelsea" Scale Solvent

THE "CLARK " ISTIRE.
Insulaiion Guaranteed Wherever Used, Aerial, Underground or Submarine.

-a iJSa"!.''".!^/™™
"<L,I*''^=''""'°?,''* «'=,.''??*<>" f're Underwriters' Union, under date of March

29, 1386, he says ; "A ThorougUly Reliable and Desirable Wire in Every Kespect."

t„ hJ}i,lLl^fJ^'"^A
'".'"S"'"""?; »!" wires and cables Is specially chemically prepared, and is guaranteed

to be waitrproo/, and m,ll not deteriorate, oxidize or crack, and will remain flexible In extreme cold weather

whn,°. ,f?°i°''>,'' Jf",-
"5"= '»=''""'™ '» protected from mechanical Injury by one or more braids and I hewhole Biloked with Clark's Patent, Compound, which Is water, oil, add and, to a very great extent, Are orootOu, insulation will prove dttratle lehen all others fall. We are prepared to furnish Single "ivires of all

fo OTdei™
'*'' ° i"""'""™ f°'- Telegraph, Telephone and Electric Lights from stock. Cables made

"eastern electric cable company,
61 and 63 Hampshire Street, Boston, Mass.

HENKY A. CLARK, General Manager. HERBERT H. EUSTIS, Electrician.

The Electric Packing Co.,
CLEVELAND, OHIO, U. S A.

MANUFACTUKEES OF THE

Patent High. Speed Packing,
MADE ESPECIALLY FOR ELECTRIC LIGHT ENGINES.

Delivered free on 60 Days' Trial. Satisfaction Guaranteed or no Pay.

THE BILLINGS & SPENCER CO.r
MANTJFACTUKERS OF

Drop Forpp ii Coper, Iron or Steel.|
Pure Copper Commutator Bars for Electric Motors or Generators.?-_. ,

_
. .-. ^: --

'
for Electric Motors or Generators.'

Steel Commutator Rings and Nuts, Steel Wrenches and Eye Bolts.

Correspondence solicited and estimates furnlshi'd on receipt of models.

DROP F0R_GIKGS from PORE COPPER.

THE BILLINGS SiSPEHCER.CO HARTFORD.CONN,

MANUFACTURERS OF

Automatic E lectric Motors,
IN ALL SIZES FROM % H. P. UPWARDS.

High Efficiency, Perfect Regulation, Superior Wori<manship, Ease of IVIanagement, Remarkable
Simplicity, Etc., Etc.

DYNAMO ELECTRIC MACHINES,
For ELECTROPLATING, E L EOT R O T Y P I N C, COPPER REFINING &c.,

THE EDDY ELECTRIC MFG. CO.,
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B. YOUNG,
PHCSIDENT AND TREAS,

JAMISON,
VICE-PHESIOENT.

WELL SELECTED

AND GOOD

^tf\"f''/"/
OFFICE,

N O. 69

Schniidt & Friday

Building.

PITTSBURGH,

PENN. ^ ^

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

NEW ZEALAND.
WELLINGTON CITY COUNCIL.

TO ELECTRICIANS AND OTHERS:

The Council of the City of Wellington, New Zealand, invite tenders for

the Lighting, by Electricity, of the streets and public places of the city

Tenders are to be received by the ist May, 1S88.

The corporation having a full and ample water supply from two dis

tinct sources, will supply the contractor, free of charge, with water for two

high pressure turbines,' each of 30-horse power actual.

The specification contains certain provisions relative to the supply of

electricity for lighting and for motive power to private individuals.

Full specifications and conditions, plans and photographs of the city,

and other documents and written information can be seen at the office of

C. R. Buckland, Esq., resident agent for New Zealand, 327 Market Street,

San Francisco.

The Council does not bind itself to accept any tender.

THOS. F. MARTIN,
Wellington, New Zealand, nth January, 1888. Town Clerk.

SSTTIBSOfli:B]E3
FOK THK

Western Electrician.

THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON, 0.

MANriFACrURKllH OF

Hard jiubber Goods for glectrical purposes.
M'l'.CIAI.TIKS OK AI.I. KJMJS MAUK TO OUIIKi;.

Soft Rubber Tubing and Rubber Tape.
CiilnloK'iR find PrlCL'S furnlHlicd on appllcntlon.

Gutta Percha Insulation.

Our Balata Insulated Flexible Cords
ARE SUPERIOR TO ALL OTHERS.

SEND FOR SAMPLES. |

SCHENECTADY, N. Y.,
jrAKUFACTUKERS OF—

-

Insulated Wires, Flexible Cords and Cables for Teleohone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Strett, New York.

PRICE $3.25.

A. B. LYMAN
Electrical Supplies.

Cleveland

Ohio.

DYNAMO TENDER'S HAND-BOOK.
Sy f. b. badt,

100 page.s; 70 illustrations; flexible cloth bindiDg; size of type paije, t).\ 3 inches
Designed for Dj'namo Tenders and Linemen, Stationaiy and Jlarine Engineers.

.Just the book for men who wish to leam how to operate and care for electric light
installations. The only book of the kind in the English language. Twenty-one hundred
copies of the first edition of 2500 copies already sold.

Price, postage pre-paid to any address in United States or Canada, $1.00.

Address, WESTERN ELECTRICIAN CO., Publishers,
6 Lakeside Building, CHICAGO.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREETS CHICAGO ILL.

*

1 II life
Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.
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HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BARE AND IlSrSXJI-JLXEID 'yyiRE.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk and Worsted

Cords for Incandescent Lighting, Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENTUK LINE WIRE
FOR ELECTRIC LIGHT, TELEGRAPU AND TELEPHONE LINES.

factories: waterbury, con n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL,
185 DEARBORN ST., CHICAGO, ILL.

AGENTS FOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

United States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PBOPBIETOEB OF THE

Cte Police aM Fire Alan TeloEiapIi

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

J. J. DICKEr, President. ISRAEL LOVETT, FLEMOS DRAKE, Vice PresldeDt.

H. J. WELLS, Sfic'y and Gen'l Man. Sup't and Electrician. L. H. KORTY, Treasurer.

MIBLAND ILICTRIC COej

OMAHA, NEBRASKA.
DEALERS IN

ELlCTMICikL SUPPMie
Wow iU& Telegraph, ITelepkoa© aad ^Isetrie %ighU

Hotel and House Annunciators, Burglar Alarms. Fire Alarms. Electric Gaa Lighting, Speaking Tabes,
Elevaror ADnunclators, Batteries. Push Buttons, Eleclrlr Pens, Telegraph Learner's Instruments, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, Railway Velocipedes, Cars, Etc.

Western Agents THE OKONITE CO.. and the Eelum Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. We own the Franchlbes of the Western States and Territories for the

IMPROVED McCULLOH

^7J]aEf(IC7IN ^ DI^T^ICT ^ TEDESI^^PP ^ gYg¥Eja,*<-
and are prepared to give franchises and construct plants on reasonable terms.

t^^Eatimates furnished and contracts made for any and all kinds of Electrical Work In any part of the
West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

MAGNETO BELLS.

R.ose & Rein,
Electric Morks,

322 N. Second St., St. Louis, Mo.

SEBASTIAN MAY & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed especially for electri-

cians and others requiring alathe
for accurate work. Catalogue of
Lathes, Drill FreeaeB, Tools, etc.

mailed on application.

Xjct.'tli.eB oxa. 'X'x^^l.

184 W. Second St.. Cincinnati. 0-

The Globe Electric Company,
ManuJ'acturers^ Importers and Dealers in

ELECTRICAL APPARAFUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES.

46 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits.

These Gets require no technical knowledge to connect; they are

all contained In "black, highly finished hard rubber cases, mounted In

nickel plate and ready for use. The bell domes are all SJ- Inches, the

colls are wound with silk covered wire and the contacts are of

platinized sliver.

Three Way Annunciator and Bell Set $16 00
Invalid's Portable Call Bell Set 7 00

Burglar Alann Set _ 7 50

Fire Abtrm Outfit $7 00 to 8 00

Portable Electric Testing Set 10 00
Family Electro Medical Set 12 00
Telegraph Set for Short Lines and Learners 6 50

High and Low Temperature Alarm 12 00

Single Stroke or Trembling Bell Set 6 00
Switchboards, Switches, Annunciators, Bells, Wires, Push But-

tons. Alarm Contacts, etc.

WATERHOUSE SYSTEM

arcand incandescent
electric lighting.

The only perfect Automatic Instantaneous

Current Regulation.

A 3,000 c. p. Arc Light produced with less than two-thirds of a Horse Power, or
twelve 16 c. p. incandescent lamps to one Horse Power.

We are producing 210 3,000 c. p. Arc Lights, Commercial lighting, on 3,400 lbs.

of coal per night, from dusk to 1 o'clock, or 3 lbs. of coal per light per hour.

We guarantee that the above lights will successfully compete with any Arc Lights
in the world, for Size, M hiteness and steadiness.

Advantages, 25 per cent. less in steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND MFG. CO.
HARTFORD, CONN.

—AND

—

154 LA SALLE STREET, CHICAGO, ILL.

SHAW <^ GEARY
MFGR'S &. DEALERS

53&55N0.SEVENTH ST.

^ PHILADELPHIA _

TEMD FOR CATALOGUE.

WA.3NTED.
AGENTS for Lord's Boiler Comtionnd, A

chance for englneern and men on the road.

Also local agcntis with means. State present

occupation. AddrcBB

CEO. W. LORD,
316 Union Street, Philadelphia, Pa.

eONDA (FORMERLY PRISM) CELL, COMPLETE,

Tlie Standard Open-Circuit Batteries of tlie World.

GONDA and DISQUE,

The Only Genuine Leclanche Batteries

Are those which bear this

LABEL and the Trade-Mark, GONDA.

DO NOT DE IMPOSED UPON BY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO.,

149 West Eighteenth Street, New York.

GENTIIME DISQUE CELL, COMPLETE.

The Porous Cell also bears Label.
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Electric Light Repairing, General Machine Joi)-Work, Pattern Making, Etc., Etc.

ELECTRICAL AND MECHANICAL ENGINEER, %'A',J8^F|gtuRER.
Office and Works: 76 MARKE T ST., CHICACO .

T£IE BECK AXJTOBIA.TIO ElNGlENi^^^
For Elfictric Llglit Service iiiul all other purj)ose8 rciiulrliiK Power; Ecoiioinlcul In Steam ConBuinption;

Does not Race; Speed Coumunt xiiuler ViiryltiB Loads aud Pressure of Steum; Simple iu Conatruetlon.

UcauIrcB 110 more space than double disc cngluoe.

CoDtractB taken for complete steam plnnts. IncludlnE boIlcrB aud all connection 8, maeonry and rec-
lion. All work guaranteed. Send (or Catalogue and full pitrtlculavs. Address

THE TAYLOR MANUFACTURING CO., Chambersburg, Pa., U. S. A.

Chicago Electric Club.

'I'lif re will l)c a nicclingof llie Clii<"a}r<>
ICl<'Clri<t Club Jloiiilay eveniug. April
L'lid, at K o'clock, at the rooms of the t'liib,

123-134 Clark Street.

Annunciators,
PATENT GRAVITY DROP.

ANNUNCIATOR SUPPLIES.

Mansfield Electric Co
383 FEDERAL STREET, BOSTON, MASS.

GrlLES AlTXI-lMAGrlSrEXIC SHIELD P^OR ^RTAXCELES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Qenttemen : — Your Anti-Magnetic

Shield for "watches cannot be over-esti-

mated. It is now very near eight months -^

that I have -worn my watch, and to-day »'

it is (without correcting time) about one ^

minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-

tricity, not only electricians, but every- ;

one who needs the correct time, should ;

have the Anti-Magnetic Shield. A good :-

deal of practical utility, as well as pleas-

ure, can be derived from a good time- \

keeper. At present, I look upon a watch —Sffl
without a shield as a thing incomplete,

, ~^sS
and so it is. Very Respectfully,

""

CIIAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all KlectTlcal and Magnetic dlstiiibances.

Send fur descriptive circular.

" * * * I have no hesitation in saying
that I believe the shield would perfectly
protect the watch against any magnetic
influence to which it is likely to be ex-
posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing, the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

"WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time-pieces promises to

be of very great importance to horologisls
and watchmakers ; it will render opera-
tive and line adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

GILES BROS. & CO., 103 State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactured for both

f\re apd I9ea9d(^s(;e9t (?irquits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICITED.
Address :

iinmi Emit fflDFimiiG ffl iO-M CO,,

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constltatlon and Monument Sts. Pactory B, Buren and Monninent Sts.

NEW YORK :

Rooms 347, 348 & 349 Pottsr Building.

BOSTON:
Rooms 57 & 58 Hancock Bldq., 178 Deyonshibb St.

Tf)e U/oodbury

AUTOMATIC

Cut-Off High Speed

ei]Gii|€:.

-MANUFACTURED BY-

?^00DBUI^Y €K6INE

(Company.

ALSO BUILDERS OF

piaip 5!'<^^ l/alue

AND

Donlile Valve ffleflim Speefl

AUTOMATIC

AND

TUBULAR BOILERS.

Address the Manufacturers at

652 Mill Street, ROCHESTER, M. ts
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I
G.£G. "Electric Motor y

1-2 H. P. Motor for Incandescent Circuit.

Efficient Electric Motors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REGULATION.

laterchangeable Parts. Designed for Popular Commercial Use.

€. & €. ELM.€Tmm MOTOE CO.,
90 South Sth Avenue, Hew York City.

OF

CJ3L.E3"VE3Iji-A.n>ffID, OHIO.
MANUFACTURERS OF

-AN D

Incandescence

Lighting

Apparatus.

CARBONS FOR ARC LAMPS. Etc., Etc.

Chicago agent,

ALEXANDER KEMPT,
130 Washington St.

Omaha agent,

E. G. TUPPER,
1509 Faniham St.

Telegraph, Telephone and Electric [ight Supplies.

ANNUnCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special IWanufacturing attended to.

SIcilled Workmen in all Departments.

e^ALt APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

i^ailu/ay '\({\<((^Y^y\) 5upply Qompapy,
No. 211 and 213 Randolph Street, CHICAGO.

COEEEaPOKDZNaK SOLICITED.

y^e par4<ep-I^uyll [Hinin^ and [T\ff- Qo.

Electric

LigM 'K^^Ji711Fi]ieSt

Adapted to all Systems.

CITY OFFICE.

ST. LOUIS,

MO.

The Empire City Electric Co.

15 DEY STREET,
NEW YORK,

|V|aNUFACTURERS & DEALERS
IN ALL KINDS OF

ELECTRICAL SUPPLIES.

George P. Barton

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

^Xa^o'rmio £«io>si^' ^Mm.mm'mm.

"FsLTTSL^iGL-y O^iItIjoxi. €3€^icn.T^GLXi.-y
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Weather-Proof Line Wire,

FOB ELECTRIC LIGHT PURPOSES.

The insulation Resistance is good, and is not affected by moisture, heat,

cold, acids or alkalies. But little more expense than Underwriters.

E:lec1:rica.l Suipply Co
171 RANDOLPH ST., CHICAGO. 17 DEY ST., NEW YORK.

Factories, ANSONIA, CONN. Branch Office, 125 W. 6th St., KANSAS CITY, MO.

THE ELECTRICAL PROTECTIVE SUPPLY CO.,

Factories: ANSONIA, CONN.
Manufacturers and Importers of and Dealers in

Telegraph, District Telegraph, Telephone, Fire Alarm, Burglar Alarm, General Electrical

Supplies, and Railway and Steamship Supplies.

Sole Agents Pnited States for APPLEOATE'S ELECTRIC FLOOR MATTIWS.

The Chicago Electrical Development Co.,'
PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on royalty. We have superior advantages for placing patented articles on the market.Correspondence with Inventors solicited.

THE^ ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER, Manager. 171 Randoluli Street, CHICAGO.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.
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THE LAW TELEPHONE GOMPilNT
Begs leave to announce that it has largely increased the

quantity and surface and greatly improved the form
of the negative element of the

LAW BATTERY.

IS CLEARLY SHOWN IN THE CUTS AND NEEDS NO EXPLANATION.

I

ITS ADVANTAGES.
The Battery holds up longer when overworked, recovers quicker when relieved, and the material being all in one piece

instead of in two pieces, the breakage heretofore suffered in transportation, in handling, and in any depolarizing treatment

(after accidental short circuiting) will be wholly saved. "It was good before ; it is better now"
The Battery otherwise is unchanged. The negative element is of the same material and undergoes the same

preparation as before, and is everlasting, and so guaranteed.

THE OTHER FEATURES OF SUPERIORITY, NAMELY:
Connections that will not corrode,

LocJi-tops that absolutely prevent evaporation and creejylnf/ of salts,

Absence of grease, Flint glass well annealed,

Bard rubber bolt connection that is reliable and durable,

Pure »inc and pure sal ammoniac, etc.

ARE ALL PRESERVED.
W\idiX. folly it is to use a negative element of the perishable kind ! And no one knows this better than the maker of it!

But his chief profit is in the sale of '' renewals" hence he not only makes it but sells his complete Battery at a low price in

order to "build up a business in renewals" And he succeeds and laughs in his sleeve ! There is a "Lamb" in the case with

whom " ignorance is bliss."

The circular issued a month ago by the Leclanche Battery Co. in respect to a Decree having issued against the Law Telegraph Co.—which went out
of business four years ago—for infringement of "what has i^f^« known as the Law Battery," we have not deemed worthy a reply, because—first, the
infringement was only in an insignificant detail in construction, which was absolutely valueless in the old form of the Battery, and is not found in the new

;

and, second, the circular seemed to elicit commendations of our Battery and increased orders for it, and nothing more.
Now, however, apparently encouraged by our silence, the Leclanche Co. is publishing their circular in the Electrical Journals, clearly with the view of

making capital of the case and securing some of our trade by being persistent. This is going too far, and therefore we " rise to explain."

The Court did not decide that any of the claims of the patent had been infringed except the fourth and fifth claims, which read as follows :

"4. The improved electro-negative element shown, which consists of to6> conglomerate bodies united with and surroundinj; a central conducting-
" plate, substantially as described.

" 5. In an electric battery, the combination of a cover adapted to close the cell containing the exciting-liquid with a zinc pole and an electro-negative
" pole, which consists of a central carbon plate and two electro-negative conglomerates attached thereto, both of said positive and negative poles being
"supported by the cover, substantially as shown and described."

A mere glance at these claims shows that they relate only to a Battery in which "two " conglomerate bodies are united with a " central " conducting
or carbon plate, all the other features being old and well known. To infringe these claims there must be "two "such bodies and the plate must be-
"central." Nothing more is claimed. In fact, it is admitted in the case, by their electrical and patent expert, that " one " conglomerate body united with
a conducting or a carbon plate, would be no infringement of these claims.

I Moreover, we find that an electro-negative element having one conglomerate body united with a conducting carbon plate, is also old, having been
shown and described in a patent many years before the Leclanche-patent in question.

But, this fact, and that of their admission, are really superfluous ; the explicit limitations in the claims are quite sufficient.

Now it is self-evident that in the old Law Battery there has been no advantage, profit or benefit to maker, seller or user, in having the negative
element in two bodies rather than in one, it being entirely feasible to put not only enough but more than enough quantity and surface in one body to give
the very best attainable results. In truth, it has been disadvantageous and less profitable, for two are more fragile and more expensive to make than one.
" It is an ill wind," etc.

There is no probability of a suit for so worthless an "improvement" (?) being brought against any of our customers, but if a suit is brought, we will

of course protect and defend it and pay all damages, if any, awarded thereunder. We are informed they have repeatedly offered to settle all damages for

$250—and, finally, just before the trial, they offered to settle for nothing, provided they be permitted to take a Decree ; their counsel then remarking that
the damages they could recover, if any, would be slight, or words to that effect. These facts indicate the amount of our liability for the past ! For the
present and future, as stated, we cease to infringe.

The suit was thought to be unwarranted and unjust from the outset, and therefore as a matter of principle has been defended and will now be carried

to the Supreme Court, where it is confidently believed by able counsel that the decision will be reversed.

New York, March 17, 1888.

LAW TELEPHONE CO.,
1 1 2 Liberty Street.
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

fFort Wayne Jenney Electric Light Gompeny
FORT WAYNE, INDIANA.

Th,e most carefully -v^orked out and co»a.plete Alternating System of Slectric

Ziighting in £zistenoe.

^
! I I

12

16
UnaiaQteeil

Converter

ti

Power

kips

TO THE

Horse Power

Guaranteed.

SLATTERY ALTERNATING DYNAMO.

port U/ayne Jenney Electric Cight ^ompanyj
MANUFACTURERS OF

Xhe Slattery Iziduction System,

THE JENNEY ARC DYNAMO AND LAMP.
Main Office and Works, FORT WAYNE, IND.

NEW YORK OFFICE: 242. 244 E. I22d St. New York Electrical Construction Co.

CHICACO OFFICE, I 15- 1 1 7 Monroe IStreet, i PHILADELPHIA OFFICE, 26 N. Seventh SU

W. J. BUCKLEY, Manager. | G. A. WILBUR, Manager.
CITY2 0F MEXICO OFFICE MEXICO, F. Adam, Successor.
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Q«iieral Offices, No. 703 Sim. ATS., FITTGBUBaE, fa.

Standard Underground Cable Company,

Bnicli Offices

Kfiw York, TelepliD&a Building, CortUsdt Street.

6. L. Wile; Hunger.
Clilcsea, 139 Eut Utillioii Street, T. D. Desea-

hardt, Mauger,

MANUFACTUBKBS OF

The|l|aring||nti-|nduction«|d Bunched Gables
For Telegraph. Telephone, Electric Light and Power; Underground, Submarine

and Aeilal

LIGHT Ll-ADED CABLES FOR HOUSE USE.
Insulated Line Wire, Underwriters', Magnet. Annunciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables.

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high

insulation. Its merits proved by a record of over
quarter of a century. Adapted to ali electrical purposes.

Aerial Use,

Subterranean Use,

Submarine Use

Concealed Wiring in all Locations.

16 Dey St.JEW YORK.

Electric Light and Power.

Telegraph and Telephone.

Railway and alt other

Branches of Signaling.

CLARK B. HOTCHKISS, Gen'l Mgr.,

All Sizes

Lead Encased Wires

UEATHER LINK BELT TESTIMONIAL.

The Speague Electric Railway and Motor Co.,

Office, i6 and iS Broad Street,

New York, Dec. 19, 18S7.

Messrs. Chas. A. Schieren & Co., 78 Cliff St., N. Y.

Gentlemen :—We have pleasure in testifying to the value

and reliability of your Link Belts. At the American Institute

Fair, recently held in this city, we ran our two large dynamos by

their means, and during the three months they were in use, they

were satisfactory and gave us no trouble whatever. We especially

recommend them for the ease and quickness with which they can

be made endless.

Yours very truly,

Sprague Elvctric Railway & Motor Co.

H. McL. Harding, General Agent.
American Pat. Jmint.

dULLEWDER

'

4S Bcctadinra^, Kevr Vosb.

NSULATING and
WATERPROOFINo COipANV,

I54 KaSalle St., Cbioago,
MAWDFAOTUKKES OF

mWS-TS-'Wi and T'SL%M'E&&S»

jINSULATED WIRES AND CABLES.
Bitlte Wires for Use Underground, In Plaster,

Damp Places, Etc., Etc.©
Tkinidad TfiEEB for Line "WorS In place of Underwriters.

:EXjE:CT:Et.xc XiXGrUT "wxh.::eis ot: «ii sizes a si».E:c;x-a.Xj«i»x-.

NEW YORK SAFETY STEAM POWER CO.,
Bnlldera of High Grade Self-contained

AflioMtic cm-Off Eiiies,
8PBOIAILT ADAPTED FOB KUXNTlfG

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

Wkstsbn Offios and Warebooms:

64 & 66 S. Canal St., Chicago, III.

WM. A. HAMMETT, Manager.

ANSONIA BRASS & COPPER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire -Proof and Weather - Proof

CUT SHOWING STYLE OF INSULATION.
.4.—Copper Wire. B. B.—Two Braids, saturated with Fire-Proof Insulation. C.—Braided Cotton*

•saturated with a Black, Weather-Proof CompositioD.
Approved by New York Board of Fire Underwriters. Samples furnished upon application. Pure Elec-

tric Copper Wire, bare and covered, of every description.

WAREROOMS \
'^-^"** 21 CI iff St., New York. FACTORIES:

I 64 Washington St., Chicago, Ills. ANSONIA, CONN

Dahixi:. W. Mabuoit, President.
4i>DU0H H. NORDYEB, Ylc6-President.

CBABLKB D. JSNHS7« BleCtTlOUB. SRACTA-gp BoBiBOK. Secretary.
Amos K. Holiowxix, Treunrciv

Jenney Electric Company.
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Mannfactnrera of lila

Improved Oynamo, [amp $
Electric IDotor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these essentials it chal-
lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jennev Arc or Incan*

DESCENT Systems, or for both combined.

^ The Jenney -Incandescent Dynamos are self-regulating,

S and permit the turning on and off of one or all of the Lamps
i at will.

T/iis Company gives special atteyttton to ^:^'iU-il>-^ X'--.:Sy

-^hnpSy Factories^ etc., tolth Individual P/a/*ki.

.
T^ SEND m mim wmmm m mmm the sistlh. st

OFnCH AND WOEKS:

Cor. Kentucky Ave. and Morris St.

INDIANAPOLIS, IND.
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The Thomson-Houston Electpic Bo.
EASTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON.
SOLE OWNERS AND MANUFACTURERS OF THE

WESTERN OFFICE:

PULLMAN BUILDING, CHICAGO, ILL.

ONLY PERFECT AUTOMATIC SYSTEM
-OF-

SERIES LAMPS
-FOR

]|rC'Circuits.

These Lamps have repeatedly
shown tneir superiority under
test.

First Medal : Best Arc-Light, Louisville. 1883.

First Prize : Best System of Arc-LIgliiliig.

Cincinnarl Industrial Exposition. 1883.

Electric Urc-bighting

^t'

S?''^ N;Si«^\ J
-V "-N«is'SSiS5>--^'X

This Company was given tiie only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS i
FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regiilation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the customer.

SELF GOVERNING ELECTRIC MOTORS,
of all sizes for the transmission of Power. Plans and estimates for all kinds of Arc

and Incandescent Lighting and Power Plants.
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Edison's New Lamp
RESULT OF

EXPERT TEST
BY ELECTRICIAN OF

Chicago &||oi1hujestern||.j|.

Over 2000 Hours Average Life and 12.18
16 candle power lamps per horse power.

CHICAGO & NORTHWESTERN RY. CO., TELEGRAPH DEPT.

G. H. Thatee, Sup't.

Chicago, March 13, 1888.
Leonard & Izaed, Chicago.,

Dear Sirs :—Regarding tlie Electric Light Plant at Clinton, Iowa,
installed by j'ou for this Company last December, I wish to say that your
guarantee of 13 sixteen candle power lamps per horse power and 600 hours
average life has been more than realized. The result, from careful tests,

shows 12.18 sixteen candle power lamps per available horse power, and the
record up to date shows an average life of over 3000 hours.

The pressure over the entire system does not vary over two volts,

and the insulation with everything connected exceeds 100,000 ohms.
The dynamo works without sparking, and the whole plant is in every

way satisfactory. Very respectfully,

(signed) G. H. Thayek, Supt. Telegraph.

Plant Installed by LEONARD & IZARD, ""'"^'^L^&TcfJm^coT''^''

185 DEARBORN STREET, CHICAGO.

U. S. LAMP.

Grand Opera House
MINNEAPOLIS.

HORSE
POWER.610 U. S. 16 Candle Lamps, 53 Indicated

348 Edison 16 " " 54

CONSEQUENTLY, THE

Eoison PcnnT hms Rejected ma Put Out,

AND UNITED STATES PUT IN.

U. S. 610 Lamps, 53 H. P., equals 1 lAVper H. P.

Edison 348 Lamps, 54 H. P., equals exVTPerH.P.

ABOVE FK05I ACCURATE TESTS. NO COMMENTS. FOR PAETICULAES, APPLY TO

THE U. S. ELECTRIC LIGHTING CO,

C. C. WARREN Manager. 216 LA SALLE ST., CHICAGO.

Central Electric Company,
*4-*—0- WESTERN AGENTS -"—» ;<-

^ tjil vLON/^ COOli^^
^

TRADE" MAr;K,

WIRES AND CABLES.
>

UNDERWRITERS' WIRE, MAGNET WIRE, INC^NDESCENT CORDAGE, INSULATING TAPES,
ANNUNCIATOR WIRE, OFFICE WIRE, CHATTERTON'S COMPOUND, INSULATORS.

Cande© Aerial Line "Wire for Electric Iiigh.t and Teleplion© TTses.

Pins and Brackets. Hard and Soft Rubber, Tubes. Sheet and Rod.

Fry's Patent Pliers and Connectors, Stubb's Pliers, Digging Bars, Shovels, Spoons, Wire Reels Fitted

-to Barrows or Wagon. Bits, Braces, Draw Knives, etc.

MAGNETO BELLS, IRON BOX BELLS, WOOD BOX BELLS, SKELETON BELLS.

BATTERIES. Law, Microphone, Crowfoot, Smee, Prism, LeClanche Oisque, Bunsen, Grenet.

Bronze Pushes, Wood Pushes, Floor Keys, Annunciators, Burglar Alarms, Watchman's Time Detectors,

Electric Gas Lighting Apparatus, Telegraph Instruments, Keys, Sounders, Learners' Sets,

Box Relays, etc., at Bottom Prices. Orders Filled Promptly.

CLEVELAND ARC AND INCANDESCENT SWITCHES.?

CENTRAL ELECTRIC COMPANY,
88-40 ImA. S.^XjJLi£3 &TH.:Ei^S'r, oxxxo-^ca-o.



WESTERN ELECTRICIAN. March 31, 1888

THE TVAIXKOlCSUtrCAltBO]^ CO.
Cleveland., Oliio.

MANUFACTURERS OF

ELECTRIC LIGHT CARBONS »n°BATTERY MATERIAL.

TRY THE RICHMOND CARBON.

4

MANUFACTURED BY-

RICHMOND CARBON COMPANY, NORTH ADAMS, MASS.

The Standard Carbon Co.,
SUCCESSORS TO THE

Boiilton, Cle^ireland.^ and Crystal Carbon Compan^ies.
C Xj :E3 "V EI Xj -A. KT 3I> , O XZ Xo

.

THE VULCAN WIRE,
IIEEETOFOEE KNOWN AS

THE CAMPBELL LINE WIRE,

For the Electric Light, Telephone and Telegraph,
MANTJPACTTJKED AND SOLD BY

The Campbell Electrical Supply Co., 95 Miik st., boston, mass.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armington & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rocking and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
Branch, Room 31 Water Works Building, 600 Walnut St., Kansas City, Ko

Sawyer -Man Electric Co.
LICENSEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

inTUiL LIFE BLDS,

32 NASSAU ST.,

NEW YORK

Flans and Estimates Furnished
for all kinds of Incandes-

cent Iilghtlng.

Philadelphia Office

:

No. 308 WALNDT ST

BOSTON OFFICE:

No. 33 FEDERAL ST,

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC In Its regulation, and will maintain a UNirOBM
LIGHT, with ALL or ANT PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and
will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

-CONTAINING-

Compensation BalanceiHair-spring,
O^rHIOH .A.H.:Bi

Uninfluenced

Magnetism.
PAILLARDS PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAIR SPRING.

Adjusted

TO

Temperature.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A, Edison, Elihu
Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested
them.

These watches are made in all sizes, Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and
cost no more than other makes of same quality without the Non-Magnetic feature.

They are especially adapted to the uses of

ILlCTWCMHi ABB WOEKIES AEOUHD BYHAMOi,
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

For Sa.le Ibv all P'irst-class J'e-wrelers-
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DYNAMO TENDERS' HAND-DOOK.

By F. B. BADT,

100 pages; 70 illustrations; flexible cloth binding; size of type page, 6x3 inches.

Designed for Dynamo Tenders and Linemen, Stationary and Marine Engineers.

Just the book for men who wish to learn how to operate and care for electric light

installations. The only book of the kind in the English language.

First Edition of Twenty-Five Hundred Copies nearly exhausted. Second

Edition under preparation.
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The Edison Direct System of Central Station

ELECTRICAL DISTRIBUTION.

1,000 Installations. 100,000 Horse Power. 1,000,000 Lamps and $20,000,000 Capital

Qdison Qlectric [ight (Jo.
THIS COMPANY IS THE (IWNEU OF THE INVENTKIXS

AND PATENTS OF

THOMAS ALVA EDISON.
Which Patents absolutely control this The Only Permanently

Established and Commercially Successful

mETHOD OF GERERIIC EEECTRICIIE DISTRIiUTIOD.

As evidence of the growth and present prosperity of the Edison System, attention is

called to the character and scope of a few of the Stations now in

nperalion and under construction.

NEW YORK CO., Capital. $2,500,000, 4 Stations; Capacitv, 150,0 Lamps.

CHICAGO CO. Capital. $750,000, t Station I Capacity 40,000. Lamps.

BOSTON CO. Capital, $650,000, 2 Stations; Capacity. 50,000 Lamps.

PHILADELPHIA CO. Capital, $1,000,000, 1 Station: Capacity, 60,000 Lamps.

It is significant to note the fact that the Edison Company has during the past year

enlisted an amount of capital and put under construction a station capacity far in excess

of the aggregate Incandescent work of all other companies combined. Nothing could

more forcibly emphasize and attest the accepted, value of the Edison Central Station

Industry as an investment. •

WRITE FOR PAMPHLET ON THE FIVE HE.VDS

PATENTS, INVESTMENTS, FUTILITY OF GUARANTEES, DANCER AND MORAL

For infoniiation vclartve to Central Station Business, appl.v to the

Hdison Electric J^±gla.t Co.,
1 6 & 1 8 BROAD STREET, NEW YORK.

Ijeisler glectric [ight jjo-j

809-817 S. 7th Street, ST. LOUIS, MO.

MANUFACTUKEnS OP

The Heisler Patent Incandescent]
Electric Light System.

The only and original Alternating Current Long
Distance Single Wire Incandescent.

We have built 24 Cen-
tral Station Incandescent
Plants within one year,

all of which are on a pay-
ing basis.

This System combines
successfully the illumina-
tion of the streets with a
general supply of light for

stores and houses.

Any desired distance can
be reached at small cost

;

No 8 American Gauge
C;opper Wire being used
for the outside line, No. It

for indoors, for any num-
ber of lights of any size

from 20 to 200 c. p. lo-

cated anywhere on the line.

A perfect automatic regu-

lation adjusts for every
variation of ilie load from the full capacity to one single light. We do not need
transformers, distributors, safety catches, resistance boxes or any other electrical

contrivance for distribution or safety.

Special attention is called to the superior advantage of this system for economical
management. To its flexibility, no mathematical calculation being required for wiring

or alterations of circuits. To its production of nearly double the candle power to the

H. P., as compared with any other system.

We can furnish substantial proof that our system is a successful competitor against

all present methods of illumination.

^LECTRIC t- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning.

Tine JLMIERICJLIT IDYITiLM:0 HAS WO EQXJiLL.
INTENDINGjJPURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits ot

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

I© c©,

18 Cortlandt Street, NEW YORK.

•>

I
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The Single-Acting and

Self-Lubricating Principles

Mark the second great advance In Steam Engineering, and

represent the Highest type of

COMMERCIAL ECONOMY.

THE fISTIEHOUSE MACHINE CO.,

Pittsburgh, Pa.

THE AULTMAN & TAYLOR CO.,
Represented by Eobeeto Bokek & Co., City of Mexico, Mcx.

Stevens, Corwin & Co., lis Chambers St., New Tort City.

\VitLi bouses In Panama, C. A., Lima, Buenos Ayres, Guayaquil
and Valpavaiso, S. A.

CONTROLLED BY

Westingtiouse, Church, Kerr & Co.
1 7 Cortlandt Street New York.

97 Fifth Avenue Pittsburgh.
1 56 and 1 58 Lake Street Chicago.

Fairbanks & Co.
302 and 304- Washington Ave St. Louis.
1312 Union Avenue Kansas City
1 330 Seventeenth Street Denver, Col.

Utah and Montana Machinery Co.
259 South Main Street Salt Lake.
East Granite Street-- Butte, Mont.

Parke & Lacy.
21 and 23 Fremont St San Francisco,
33 and 35 N. Front St—-Portland, Or.

The D. A. Tompkins Co.
36 S. College St-Charlotte, N. C.

46 S. Pryor St Atlanta,
Georgia.

FRANKLIN S. CARTER. CHAS. M. WILKINS.

ESTABLISHED 18 6 7.

E. WARD WILKINS.

PARTRICK & CARTER,
Manufacturers of and Dealers in Every Description oi

Electrical Supplies.
WE MAKE A SPECIALTY OF

Hotel and House Annunciators, Burglar Alarms, Bells, Batteries,

AND A FULL LINE OF

SUPPLIES FOR ELECTRIC BELL WORK.

We publish Catalogues of all our Manufactures, and will forward to any address
upon application.

N". B.—In applying for Catalogues please state whether " Electric Bell " or " Gen-
eral Supply" Catalogue is wanted, and if in the trade inclose business card for discounts.

114 South Second Street, PHILADELPHIA, PA

George P. Barton

,[a\jj Offiqe^

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.
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WESTERN ELECTRIC COMPANY
I

Chicago.

New York.

London.

Antwerp.

CHICAGO FACTORY.

Patterson ^Cables
FOR USE

Overhead, Underground and Under water,

HAVE THE

Best Record for Low Inductive Capacity, Higli Insulation and Durabilty,

AND ARE THE

Best for Telegraph,Telephone and Electric Light Use.

WE HAVE STILL A LARGE QUANTITY OF

KERITE WIRE,
Size No. 13, B. and S. Gauge, 6-32 Inch Insulation, which has been in use, but is practically

as good as new. We will send a sample of this Wire and quote a very low price to anyone

who inquires. The price is so low that it is cheaper to use this wire than new wire of even No. 16

gauge, so this offer is of advantage to anyone who wants Kerite Wire of sizes Nos. 13, 14, 15 and 16.

J.IGEO.IKAELBER, Selling Agent.'jS & 4 Duff Block, Denver, Colorado.
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Hotel Annunciator.

The accompanying cut shows a hotel an-

nunciator and guest call made by the Railway
Telegraph Supply company of Chicago for the

Kansas City Electrical works. It combines in

its construction all the requisites of a first-class

annunciator. It is reliable ; its mechanism is as

perfect as skilled workmanship can make it. It

is simple in its construction and handsomely fin-

ished. The company is manufacturing these an-

nunciators in large quantities.

Wires and the Sleet Storm.

It was feared that the sleet storm of Sun-

day would cause considerable damage to the tel-

egraph and electric light wires in Chicago. While
damage was done in the southern part of the

state the city fortunately escaped, thanks to a

rise in the temperature. There were a few
crosses, but beyond that no trouble was reported.

Springfield, III., suffered badly and telegraph

communication was temporarily interrupted.

Along the Wabash road considerable damage was
done. A hundred telephone wires were

down at Decatur. The storm caused considera-

ble trouble with telegraph and telephone wires

in Iowa.

Watt's Electrolytic Zinc Process.

Alexander Watt has for some time been per-

fecting an electrolytic process of his own invention

for obtaining pure zinc from the ordinary impure
metal, and also for the extraction of zinc from its

ores. He has been aided in the latter process by
W. C. Mountain's experience in the construction

of dynamos specially adapted for copper refining,

by which he has been enabled to obtain the most
suitable current for the electrolytic deposition of

zinc from solutions containing its ores. The metal

is deposited in a perfectly reguline form, free from
the crystaline growth known as treeing, and with-

out the evolution of hydrogen at the cathodes,

from which polarization and its waste of energy
arises. Zinc of great purity is said to be obtained

by this method from the crude oxide, and at a

cost much below that of the ordinary smelting

process
; no appreciable loss occurring by the new

process, while the old it is said involves a loss of

15 to 20 per cent. Ores of low grade can be re-

duced by this process, which could not be reduced
economically by smelting. The entire process,

both of purificatioirof zinc and its extraction from
the ores, is to be put in practical operation on an
extensive scale.

Electric Light Competition.

"All's fair in electrical competition just as it is

in love and war " said a gentleman who repre-

sents a large company. " When I was in a small

southern town, I met an agent of a competing
company who told me he was going to get a

franchise to put in electric lights at G— . I told

him I had been thinking of the same thing. He
_
left the next morning for G— by steamer, I

' walked to the landing with him and wished him
luck. When I got back I began to think over
my own chances at G—, so I telegraphed to a

neighboring city to have a machine of our make
sent overland to the nearest railroad station and
from there forwarded to G— . I calculated that

as my friend went by steamer he would not get

to his destination very soon. I hurried off to

the phceby rail. When I reached there I got a

franchise without any difficulty. My machine
came all right. I made arrangements to secure
power and on the third night I had fourteen
lights burning. The next day I put up six more

arc lights. All of them were in operation when
my friend reached the town. I met him at the

landing. It was night and when he saw those

twenty arc lights his eyes were as big as dollars."
" How did he feel about it?" asked a listener.

" Oh, that was all right. He would have done
it himself. We were the very best of friends."

Telephone Companies and the Bell
Patents.

The officials of the Inter-State Telephone com-
pany of Chicago, say that they are not in the

least disturbed by the decision which affirmed the

validity of the Bell patents. One of the officers

of the company is quoted as saying :
" It can not

affect us in any shape. We are operating under
the Hopkins patent, which is for the broken cur-

rent system. I don't know much about patent

law, but some of the best patent lawyers in this

city say our patent can not be broken by Bell or

anyone else. We propose to push ahead and
build lines in the city."

D. C. Boley, general manager of the Cushman
Telephone and Service company, when asked what
effect the decision of the supreme court had on
the company, said :

" We consider it favorable to our case, which is

now pending in the United States court before

Judge Blodgett. The evidence is all in, and the

case will be argued as soon as it can be reached.

Our case is based on different grounds from
points argued at Washington. We claim that

Dr. S. D. Cushman discovered the process and
art of sending articulate sounds by means of elec-

tricity in 185 1, and put it in use. What Cushman
discovered in 1S51 includes all there is in the

Bell patents of i876-'77-the receiver. The trans-

mitter, which has made the telephone valuable as

a means of communication was not patented until

two years after the Bell patent. Now if we prove
this to be a fact the court will hold that Cushman
by his laches dedicated his discovery to the pub-
lic, and hence that part of the recent decision re-

lating to Drawbaugh's failure to perfect his in-

vention can not apply to the Cushman case."

Raworth's Battery and Detector.

Raworth's combined battery and detector con-

sists of a battery and galvanometer contained in

a walnut case 4x3^4 inches, by 5 inches in

height. The galvanometer and dial are in one
piece, which can be removed from the case, the

connections being made by sliding the dial into

place. The agglomerate Leclanche cells are

used, two for light work and four for telegraph

work, and are sealed in ebonite cases, and
permanently coupled inside the case. By means
of a mirror inside the hinged lid, which opens in

front of the dial, the movements of the needle

can be seen when the instrument is placed on the

floor or hung round the operator's neck. A Ger-

man silver resistance coil is fixed in the case, and
the arrangement of the terminals is such that the

battery, galvanometer and resistance can be used

separately or in combination. When properly

calibrated the instrument answers the purpose of

a resistance meter, and a reference to the standard

resistance which it contains shows any deteriora-

tion in the cells, for which allowance can be made
in the reading. The terminals are labeled out-

side, and a diagram showing connections attached

to the lid inside, also a tabular scale for calibra-

tion notes.

D'Unger Long Distance Telephone.
The D'Unger Long Distance Telephone com-

pany, of Chicago, has been incorporated with a
capital of $10,000,000. The incorporators are Dr.

J. E. Keefe, Dr. W. L. Copeland, and Dr. T. A.

Broadbent, of Chicago. The inventor. Dr.

D'Unger was found at his office in the Palmer
house by a representative of the Western Elec-
trician. He said, in response to a question :

'' Yes, we propose to begin active work at

once. If we are enjoined by the Bell company,
we will give bonds and prepare to sustain our
position. We think we can do that without any
trouble. Here is the instrument."

The doctor has telephones resembling in ex-

ternal appearance the ordinary instruments at-

tached to wardrobes, which are placed at opposite
ends of the room. " If you will step to that tele-

phone," continued the doctor, " I will make a re-

sistance of about 800 miles and see if you can
hear me." The experiment was successful. The
doctor's message was reproduced.

" I will now give you a second illustration of

the practical operation of my telephone. By
means of the resistance box I will interpose a re-

sistance of 196,000 ohms, equal in round numbers
to 10,000 miles. Try the instrument again."

This time the sounds of the doctor's voice

were somewhat blurred at first, but, subsequently,

when he changed his position slightly the mes-

sage was plainly heard.
" Now as to actual practice," said the doctor

;

" we have talked to Milwaukee, and the sound
was as clear and distinct as my voice is now. Just

as far as the current will extend over the wire just

so far can my telephone be operated."

Dr. D'Unger explained the construction of the

telephone by saying that he applied the principle

of the lever, to magnify the sound of the voice.

The lever connects at the center the diaphragm
and extends to several swinging carbon points,

which are each about an inch in length.
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" Vou can see," said Dr. D'Unger, coiniiuiiiig

the explanation, " How such an arrangement
\vorl<s in practice. Whether tlie person, who sends

tile message spealis loudly or softly, it makes no

dilTerence. The liell telephone is ruined in this

way. Jones, with a loud voice, comes up to the

Ueil instrument, and roars like a bull. Perhaps,

you hear him ; but, when Urown, with his meek
voice, wishes to talk, no one can hear him. I

claim that my instrument is a scientific one ; the

Bell is not based on scientific principles. If it

were, each instrument would not differ in action

from every other one. I have tried a great many
liell instruments and I find that I can not be un-

derstood when I tall-r througli some of llieni."

The Electrolytic Pole Indicator.

This instrument described in the London Elec-

trical Review, is an ingenious application of elec-

trolysis to effect what hitherto has been done by
means of a galvanometer, the advantage being

that it can be used with certainty in the neigh-

borhood of the strongest magnetic fields It

consists of a small glass cylinder closed at both

ends by metal caps bearing screw terminals. To
these caps are fastened on the inside two plati-

num wires. The cylinder is filled with a clear

liquid which, on the passage of a current, be-

comes decomposed, and shows a strongly defined

purple tinge at the negative pole. On the cessa-

tion of the current the decomposed matter is re-

dissolved in the liquid, which again becomes per-

fectly clear. The instrument can be used an in-

definite number of times without any prominent
discoloration of the liquid. The indications are

perfectly apparent with as low an e. m. f. as 4
volts, and it is small enough to be conveniently
carried in the pocket, and is strongly made to

prevent breakage.

Electro - Magnetic Traction Increasing
Apparatus.

The subject of increasing tractive adhesion of

vehicles and motors of various kinds on the sys-

tem of Elias E. Ries, of Baltimore, Md., refer-

ence to which was made in No. 9, Vol. i, of the

Western Electrician, is again brought up by
patents granted him and Albert H. Henderson,
March 20th, and briefly referred to in the proper
department this week. One patent has reference

to a traction increasing system for electric rail-

ways, another to apparatus for increasing the

traction of vehicles and motors, and still another

to electro-magnetic traction increasing apparatus.

The latter is made the subject of the illustrations

in connection.

The invention referred to has for its object the

increasing of the traction or friction between the

wheels of railway cars and the track rails by
means of magnetism, whereby a greater coefificient

of traction or friction is produced between the

points of contact between the wheels and rails,

for the reason that a radical change in the rela-

tive position of the molecules ot metal compos-
ing the respective structures, due to the establish-

ment of a closed magnetic circuit therethrough,

obviously increases the tenacity or bearing of the

wheels upon the rails, and as the wheel has the

same polarity at all points of its periphery, this

tenacity is obtained without discommoding or

decreasing the ease of revolution and without

adding to the weight of locomotion or occasion-

ing the use of objectionable traction expedients,

such as sand.

rails, 8 8, and g designates the current collecting

wheels or traveling contacts, which make contact
with the rails iS'iS" as the car proceeds along the

line of way ; 10 10 are the helices, wound, re-

spectively, around the axles j,7, and having their

terminals (not shown) electrically connected, re-

spectively, with the metallic disks // u, which
are each insulated from the body of its respective

helix 10 and from the axle j.

Fir. I.

Fig. I is a diagrammatical view, showing a

skeleton truck of a street car, the helix of wire

wound upon each axle, and electrically connected
by brushes with a branch circuit from the current

collecting wheels, which derive their current from
the line, which in turn is arranged below in a

conduit, the two helices being in series, as shown,
and connected in such a manner as to induce
magnetic lines of force to flow in a continuous
direction around the magnetic circuit formed by
the axles, drive wheels, and track rails.

Fig. 2 is a similar view showing the manner of

arranging the helices upon a street car truck

where an electric motor is used as the propelling

power, there being in this instance four helices

instead of two, arranged similarly in series, the

energizing current being obtained from a source
separate to that of the motor.

For carrying out the invention, a helix of wire
permanently wound concentrically around a

suitable core is employed, the core being magnet-
ically in circuit or contact with the wheels—say,

for example, the axle, which carries a pair of

wheels, one on each side. A current of elec-

tricity derived from some convenient and con-
stantly available source is passed through the
helix, instantaneously energizing the axle and
converting its respective extremities (the wheels)
into magnetic poles of opposite polarity, and con-
sequently imparting magnetism to the rails upon
which said wheels are bearing, the magnetic cir-

cuit being completed through the rails interven-
ing between the front and rear car wheels on
each side, thus forming a complete magnetic cir-

cuit.

In Fig. I, which shows the arrangement as ap-
plied to an underground conduit railway, / indi-

From the circuit which extends from the col,

lectors p to the motor a branch or shunt 12 13
is taken, one wire 12, leading to the brush 6 ot\

the lower rear side and the other wire zj, passing

to the lever switch /./, the contact point of which
is electrically connected by wire /y with the cor-

responding brush 6 on the lower front side of the

car ; 16 is the wire connecting the two remaining
brushes 6 6 with each other.' Thus, as the car

proceeds, should it be desired to increase the

tractive effects between the wheels 2 2 and the

rails // //, the motor man adjusts the lever

switch 14 upon its contact point, thereby closing

the circuit through the helices 10 10, magnetiz-
ing the axles, and converting the wheels 2 2 into

enlarged pole pieces of opposite polarity. Com-
mencing at the switch 14, the current flows over

its circuit through the helices in the direction of

the arrows. When these helices are thus ener-

gized, they induce magnetic lines of force in the

iron axles and wheels in the direction of the

arrows a a, these lines being conducted along the

iron rails intervening between the rear and the

front axles, forming thereby a complete and un-

broken magnetic circuit. It will be fairly appar-

ent that these magnetic lines of force must pass

serially and successively through all the wheels

2 2 before the magnetic circuit is complete.

Therefore, a powerful attraction or adhesion of

the different molecular structures will be pro-

duced at the points of contact between the rails

and wheels, at which point the degree of mag-
netic saturation is greater, owing to the relative

difference in the mass of magnetic metal and the

position of the molecules of iron in the said rails

and wheels, which are thus of uniform direction

throughout the circuit.

cates the car truck, consisting of the flange
wheels 2 2, the axles jj, and the brace rods 4 4,
supporting the cross barsj^, which carry each a
pair of metal contact brushes, 6 6; 7 y are the
slot rails of the conduit, shown broken away
underneath the truck i for the purpose of expos-
ing to view the ordinary current conducting

Referring to Fig. 2, the arrangement is sub-

stantially the same, except that, owing to the

construction and gearing of the motor jS, there

must be four helices instead of two—a pair for

each axle—the neutral line of magnetism being
preferably midway between the two helices on
each axle. In order to prevent diffusion of the
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lines of force from the magnetic circuit in Fig.

2, tiie motor and its supporting frame are mag-
netically insulated from the axles. As in Fig. i,

these helices are connected in series, as shown,
but are in this instance energized from a separate

source from that of the motive current, which
source is conventionally shown as a battery,

either of the primary or storage type. Again,
another difference between these arrangements
is that there is shown a regulating switch, ig,

whereby it can be shifted so as to change the

direction of the current through the several

helices ; furthermore, an adjustable resistance,

20, is intermediately in the circuit from the bat-

tery for the obvious purpose of graduating the

resistance of the circuit.

The helices 10 10 in Fig. 2 may be either

mounted loosely on their axles or may revolve

therewith, as in Fig. i, and may be connected in

series or in any other convenient or effective

manner, whereby the lines of force will pass
serially and successively through all the wheels,

rails, and axles, as is v/ell known and obvious to

those skilled in this art.

sible position with this company. Frank Thone,
the electrician of the company, is well known
among electrical men and is a gentleman of high

Hawkeye Electric Company.
The Hawkeye Electric Manufacturing com-

pany, of Oskaloosa, Iowa, is 2 young, but grow-
ing, and energetic corporation The company
was organized but a little over two years ago.

Finding its quarters too small for its constantly
increasing business, the company was forced to

erect suitable buildings of its own. The build-

ings were completed, and the company moved
into them November 10, 1887. The main

Fig.

scientific attainments. The company have re-

cently secured the services of Mr. Schaefer, form-
erly of Fort Wayne, who will assist Mr. Thone,

Main street, Kansas City, Mo. The company's
office and works are at Oskaloosa, Iowa. The
accompanying cuts illustrate several of the

specialties manufactured by the company.

Dynamo.—The bed of the Thone dynamo,
Fig. I, is a strong cast iron plate, shaped some-
what like a Greek cross. This plate forms the
base of the machine. On the extreme ends of

this plate are bolted the pole pieces, shaped like
•

; , so bolted to the bed plate that they stand
opposite to each other in a horizontal position.

The ends of the pole pieces opposite each other
are flared so that each one forms the section of a

circle, between which revolves the armature. By
this peculiar construction of the field magnets, in

connection with the bed plate, and the singular

shape of the ends of the pole pieces in thus par-

tially surrounding the armature, the resistance of

the lines of force is reduced. The armature is

of the well-known Pacinotti or Gramme type

with several modifications. The core is built up
in sections instead of in one continuous mass.

By this means the eddy current is reduced, and
better ventilation of the core and copper sections

is secured. The shaft rests at each end on ball

joints. The arrangement of the commutator
is such that it can easily be removed and a new
one put in place in less than thirty minutes.

Arc Lamps.—The arc lamp. Fig. 2, manufac-
tured by the company has the merits of brilliancy

and steadiness. Several improvements make
them especially advantageous in practical use.

Particular attention is paid to the magnets,
cut outs and insulation. Double and single

lamps are made.

Fig. I.

building of the company is a two story and
basement brick, 50 by 126 feet. In this building

are contained the offices of the company, the elec-

trician's laboratory, the pattern rooms, machine
shop and winding room. In the basement are

situated the boilers and engines of 20 horse

power. The steam plant is mainly used for

testing purposes, the entire machinery of this

building, employing about sixty hands, being
driven by a Thone automatic motor, manufac-
tured by the company, and furnished with motive
force by the Edison electric light plant. There
are several machine shops, two newspaper offices

and other manufacturing establishments using

these motors for their power. The foundry, brass

and iron casting department is 60 by 1 20 feet situ-

ated parallel to the^main building. The entire es-

tablishment is on the line of the Burlington and
Western and Chicago, St. Paul and Kansas
City railroads, which gives excellent ship-

ping facilities. This company manufactures
arc lighting machinery ; incandescent lighting

machinery
; electric motors for both arc and in-

candescent circuits, or for any kind of current
;

voltmeters
; ammeters and electrical instru-

ments. The officers are : W. F. Durfee, presi-

dent
; C. P. Searle, secretary and treasurer ; and

E. H. Gibbs, vice president. They are all well

known business men and capitalists of the city.

William Bowen, the general manager, is a well

known and popular business man, and has charge
of the city water works, in addition to his respon-

and have charge of the incandescent lamp de-

partment. The company will erect soon a large

addition to the works. The company now have

Fig. 3.

offices as follows : W. M. Talcott, 85 Madison
street, Chicago, 111.; Edgarton Bynner, 94 Lib-

erty street, New York ; and Charles Grover, 552

Fig. ).

Incandescent Lamp and Lamp Socket.—
The claims for the lamp. Fig. 3, are long life,

constant candle power without tendency to
blacken. The merit of the socket, the company
claims, consists in the use of a slide to make or
break the circuit, instead of a key socket.
The advantage in using the slide is that it is

positive in its action, and one hand is sufficient

to switch the lamp on or off. The socket and
lamp are fastened together by a bayonet slot.

Motor.—The company claims for the Thone
motor. Fig. 4, great regularity, simplicity, ab-
sence of parts requires frequent adjustment,
small space, compact and rigid form. In the
construction centrifugal governors and methods
of governing speed by shifting brushes or by
means of resistance boxes have been discarded.
The principle employed in the construction of
the motor gives a constant speed, the company
claims, under all conditions of load.

The contract for lighting the plant of the
Chicago City Railway Co., at the corner of State
and 20th streets has been awarded to the Excel-
sior Electric company through the Western
agent F. W. Home. "The contract calls for 77
arc lights and 155 incandescent lamps. The lat-

ter lights will be used in the offices and the barn.

The award was made' after a thoroug^h trial of

several systems. The wiring was begun on the

26th inst. The agency of the_E.xcelsior company
is now located at 11 Adams street.



i6o WESTERN ELECTRICIAN. March 31, 1888

Dynamo Tenders* Hand-BookJ
By F, B. Badt.

PART III.

LAMPS.
(Continued.

J

Chapter XXVIII.

Multiple Arc System.
Fig-. 20 shows Ihe metliod of connecting lamps for the

dynamo in multiple arc. Eacli lamp is independent, and

any number of lamps can be switched in or out without

Fig. 20.

—

Lamps in Multiple Arc.

interfering with the other lamps, provided the e.m f. be-

tween the parallel mains is kept constant. Generally lamps
of the same e.m.f. are connected in the same system, but
if, for instance, we should want to use 50 volt and 100 volt

lamps in the same system, we would connect the 100 volt

lamps direct between the mains, as shown in the drawing,
with A, and the 50 volt lamps is series of two, with B.
The two lamps marked B^ of course, are not independent;
if one should break or be switched out, the other lamps
would go out also.

Chapter XXIX.

Multiple Series System.
In some cases it is necessary to use dynamos of a higher

e.ni.f. for incandescent lighting, and in such cases the

lamps are connected between the two mains in series,

Fig. 21. If, for instance, the electromotive force of the

Fig. 21.— Lamps in Multiple Series.

dynamo is 500 volts, and 100 volt lamps should be used,
five lamps would have to be connected in series in order to
divide the e.m.f. properly. In this system, of course, if

one lamp in one series should break, the other lamps of

O O (0000
O 0(

Fig. 22.—Lamp in Multiple Series.

this series would go out also. This has been practically
avoided by providing each lamp, Fig. 22. with a little cut-

1 Dtkajio Tenders' Hand-Book, by F B. Hadt ; 100 paeea, 70
muHtratlons

; flexible cloiU binding; type page 6x3 Inches;
published by Wkstehn Electrician Co., price *i ; now ready for
delivery.

out and connecting in the circuit an extra lamp or a resst-

ancc coil. If one lamp should break or be switched out,

the cut-out will switch into its place an equal resistance.

This arrangement will prevent any other lamp in the series

from going out, and sustain the same current strength

Fig. 23.—CuT-OuT for Lamp in Multiple Series.

through the whole series at all times. The device is

explained by Fig. 23, in which M \s the magnet, A arma-
ture, R resistance equal to lamp, C contact, and L lamp.

The current generated by the dynamo in the multiple

series system will be in proportion to the number of series

burning. The m' re series switched in the more current

will be required. In this system, as well as in the multiple

arc system, a constant e.m f. is required in the main wires,

while the current strength will vary in proportion to the

number of lamps or number of series.

In the multiple series system, of course the switching
out of one or more lamps ina group will not result in

any saving in the power of the engine or waterwheel; a

saving is effected only by switching out one whole se-

ries or more at a time. This is a disadvantage in compar-
ison with the multiple arc system, in ^whicli the switch-

ing out of one lamp means a proportional reduction in

the power needed to run the dynamo.
A little saving in power is of no consequence where fuel

is cheap or a water wheel is used.

In larger stores, or places of amusement, where all the
lights are required at one time the multiple series system
in regard to saving of power stands on^an equal footing
with the multiple arc system.

Chapter XXX.
Series Multiple System.

In this system the current strength of the dynamo must
be constant, and the number of lamps for each group will

depend upon the current strength generated by the dynamo
and the current strength required for each lamp.
Fig. 24. For instance, the current of the dynamo is 10
amperes, and each lamp requires 2 amperes ; 5 lamps would
be connected in each group, to divide the current properly
and give each lamp its share. Of course, instead of 2
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Fig. 24.

—

Lamps in Series Multiple.

lamps of 2 amperes, I lamp of 4 amperes, or 4 lamps of l

ampere, could be used.

All the lamps, however, in one group must be of the
same e. m. f. In this system the e. m. f. of the dynamo
must be varied in proportion to the number of series burn-
ing in a similar way as in an arc light circuit. In fact, in
in this sense each group of lamps can be considered as an
arc lamp, and this is the reason that persons engaged in
the electric light business very often speak of incandescent
lamps running on arc light wires, simply meaning that the
lamps are connected in series multiple, as explained.

Chapter XXXI.

Arc and Incandescent Lamps on the
Same Circuit.

It can be easily seen that in place of a group of incan-
descent lamps in the series multiple system, as described,
an arc lamp may be inserted. Fig. 25. Such a combina-
tion, however, is neither advisable nor practical as the
fluctuations of the arc lamps will show in the incandescent
lamps.

In this system, as well as in the series multiple system,
a similar disadvantage to that described in Chapter XXIX,
will occur if one of the lamps should break. The lamps,
of course, will not go out, but if one lamp should break,
the remainder of the lamps in the same group will brighten
up considerably and thus injure the life of the lamps. If
not discovered in time, more lamps may break and finally
the whole series may go out and break the circuit entirely.
The breakage of the last lamp in the series might cause

considerable damage to property, as owing to the high e.

m. f. of the dynamo, a considerable arc may be set up
which may destroy the lamp fixtures and set fire to the

building. The disadvantage can be overcome by the same
cut-outs as described in chapter XXIX, so that if one lamp
should break or be switched out, an equal resistance will

be shunted in and an even distribution of the current

among the lamps will be kept up. In some systems one

Vt£ireHN tL£CTfilCIAH,

Fig. 25.

—

Arc and Incandescent Lamps on the
Same Circuit.

single distributing box is used in place of the single resist-

ances and cut-outs The principle, however, is the same.
If one or more lamps break or are switched out, a resist-

ance is put between the wires of the series automatically,

thus causing the same result, namely, keeping up a constant
strength of current for each individual lamp.

Chapter XXXII.

The Alternating System,

In this system. Fig. 26, alternating currents of high e.

71+

^ ^ ^ h
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Fig. 26.— Alternating System.

m. f are employed. These currents traverse the primary!
wires of induction coils while the lamps are placed in cir-

cuit with the wires of the secondarj' coil. Owing to the]
high e m. f. employed in the main conductors the latter]

may be made very small and lamps can be run at long dis-
j

tance requiring a comparatively small investment for cop-

per wire.

The induction coils called converters or transformers are
]

connected in multiple arc with the mains. The incandes-

cent lamps are also connected in multiple arc with the wires!

starting from the secondary coil. Each lamp in thisi

system is independent of the others and may be switched!
in or out at will.

Arc lamps may be run in this system at the same time

with incandescent lamps.

INSTRUMENTS.

Chapter XXXIII.

Current Indicator or Ampere Meter.

This apparatus is to indicate the current strength at al|

times. It should be put up in each case where a constant

current strength is requi' ed as in arc light circuits or in the

series multiple system of incandescent lighting. The in-

strument must be connected in series with the arc lamps or

with the groups of incandescent lamps in the series multiple

system. It is also used in the multiple arc or multiple i

Fig. 27.— Position of Ammeter.

series system and is always put in one outgoing wire of the i

dynamo, Fig. 27,
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Chapter XXXIV.

Pressure or Potential Indicator, or Volt-
meter.

This instrument is absolutely necessary on dynamos
which must be kept at a constant e. m. f., as in the multiple

X
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Fig. 28.— Position of Voltmeter.

arc or multiple series system of incandescent lighting:. The
instrument is connected in parallel with the lamps, as shown
in Fig. 28.

Chapter XXXV.

Current Regulator.

This instrument, also called rheostat or resistance box,

consists of a box which contains wire or some other resist-

ance and which can be switched in or out of the eleciric

circuit by means of a crank. If thi- is to be done by hand,

the instrument is called a hand re;:>uIator ; if done automat-

ically it is called an automatic regulator.

The regulator for series dynamos is connected anywhere
in the circuit, the whole current generated by the dynamo
passing through it. By putting mo e or less resistance in

the circuit, the current flowing through the other parts of

the circuit can be strengthened or weakened. In shunt

dynamos the regulator is put in the shunt winding of the

Fig. 29. — Switch.

field. Putting in or taking out the resistance decreases or

increases the strength of the field magnets and thus con-

trols the current gen-rated in the armature. In some arc

light dynamos the regulation of the current is effected by

putting more or less resistance in shunt with the field cir-

cuit, and in others by automatic devices for shifting the

brushes. The movement of the latter towards the neutral

point will decrease the current, while moving it toward the

maximum point will increase the current strength. [See

Chapter XVIII, Fig. 13.]

Chapter XXXVI.

Switches.
A switch is an instrument to break or make circuit, or,

in other words, to cut off the current in certain places for a

number of lamps or cut them in again. The switches

should be constructed so that they will open and close very

quickly and not show very much sparking. [See Fig. 29,]

This is accomplished by having the switch so arranged

t0{—KDf-'
Fig. 30. — Two-way Switch,

that the human hand will start it, while a powerful spring

throws the switch open or closes it immediately. The
contact should be sufficient to prevent any heating at these

points.

Two-way switches are used in various ways ; for in-

stance, for two different sets of lamps. It one set of

lamps is not required, the handle, as shown in Fig. 30, is

moved from A X.o B and the lamps marked X will go out,

while those marked Kwill be started.

Chapter XXXVII.

Safety Devices.

Strips of an alloy which fuses at a low temperature are

used as safety devices, or plugs, in incandescent wirlne.

The cross-section of the pkig must be cf such size

that it will melt before the wire it protects gets

dangerously warm. Hence, the diameter of the safety

plug depends upon the cross-section of the wire to be pio-

tected and not upon the number of the lamps. The safety

plug is not supposed to protect incandescent lairps from
an excess of current, but to protect the building from fire

by prevenling any part of the electric light conductors
from getting too hot. The marking of safety plugs with
the number of lamps they can carry has misled many an
employe of an electric light company to think that the

plugs arc put in for the protection of a certain number of

lamps. 1 he marking of the plugs simply expresses their

carrying capacity in 16 candle power lamps instead of in

amperes* See Fig 31, in which safety plugs are marked S.
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Fig. 31.— Position of Safety Plugs.

The blowing out of safety plugs is very often caused, not
by an excess of current, but by poor contact between safety

plug and safety plug holder. A poor contact, of course,

will generate heat, which will gradually fuse the metal on
one end.

CjJAPTER XXXVIII.

Lightning Arresters.

Where electric light lines are put up outside of buildings
they are liable to be struck by lightning. To meet such a

contingency, the dynamo and station

apparatus are protected by a lightning

arrester. Fig. 32 shows the simplest
form of a lightning arrester : /^repre-
sents the dynamo ; A and B are brass
plates, lhroup,h which the two outgo-
ing wires pass, and C is a brass plate

connecting to moist earth. The space
belween the toothed sides of A and B
and the center plate C is adjusted to

the thickness of a piece of card board.
If lightning should come in on one of

the wires, it would leap over this nar-

row space and run into the ground
without doing any serious mischief.

Such an arrester will keep the Hues
discharged, and very often during a
thunder storm the atmospheric elec-

tricity will continuously leap across

these plates in the form of blue sparks.

These discharges may sometimes
cause the center plate to fuse to one or

even both toothed plates. In the lat-

ter case, the current of the dynamo
may follow the arcs which are simulta-

neously set up between ^, C and ^,
6. If the center plate should be fused

to both toothed plates the dynamo
would be short-circuited through A^
C B, and the belt would be thrown
off or the armature, and possibly some
of the instruments in the circuit, might
be burned.

WESrC^RN ELECrmC/AN
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Fig. 32.— Light-
ning Arrester,
In order to prevent such an accident, numerous devices

have been "designed to operate in connection with the

lightning arrester. They may be classified as follows :

First, Safety fuses inserted between the dynamo and the

strips A and B. 'I hey will fuse when the dynamo is short-

cuiled, break the current and thus save the armature.

Secondly^ Electro-magnets which are energized when the

dynamo is short-circuited and open the circuit.

1 hirdly. Devices which will extinguish any electric arc

that might be formed between C and ^ or 6" and B. Such

devices are based on the principle that a magnet will

attract the electric arc and pull it away from the plates A
and C or B and C.

Whatever devices are used, one important point should

not be overlooked. This is the absolute necessity of a

good earth contact. The wire leading from C to earth

should be at least a number 4 Brown & Sharpe copper wire.

This wire should be solidly connected and soldered to a

galvanized iron plate at least ^g inch thick and having an

area of at least ten square feet on each side. If a pipe is

used instead of a plate, the internal area is not to be con-

sidered, but twenty square feet of external area is neces-

sary. This earth plate should be sunk so deeply in the

earth that even during a dry season it will always be in

moist ground. A well or a stream of water is preferable.

The earth wire should also be connected to water pipes or

gas pipes if they are near by. Such a connection, how-
ever, is not a substitute for the earth plate, which is a

necessity under any circumstances.

The conductor of the lightning rod of a building must
not be connected with the earth wire of a lightning

arrester.

All connections underground must be soldered and then

painted with asphaltum to prevent corrosion and poor

contacts. Poor connections with the earth are very often

the cause of the unsatisfactory working of lightning arresters.

It should be borne in mind that no lightning arrester is

an absolute safeguard against the freaks of lightning.

Very long circuits, especially those not protected by tall

buildings or trees, are very liable to be struck by lightning.

In such cases extra devices at some points along the line

must be put up as an additional protection.

The jaws of the lightning arrester should be kept clean

and at a proper distance. It is advisable to run a card-

board between the plates every day to make sure that the

jaws are at a proper distance from each other.

Chapter XXXIX.

Ground Detector.

It is absolutely necessary to test electric light circuits

frequently, and this means at least once a day, for grounds.
In incandescent light installations which run continuously,

arrangements to indicate a ground while the dynamo is

running should be made. A simple form of ground det^tor
is shown in Fig. 33. Two lamps are connected in series

Fig. 33. — Ground Detector.

between the mains near the dynamo. A wire leading to

earth is connected between the two lamps ; a safety plug
and a switch are put into the earth wire. If there is no
ground on the line the two lamps will burn very dimly but
at equal candle power. If a ground should occur anywhere
in the circuit, say on the positive pole, the earth wire

and the ground will form a shunt of low resistance to the

lamp nearest the positive wire
;
the result will be that lamp

A will dim down and lamp B wi I brighten up. Sometimes
it may occur that both poles of a circuit are grounded and
that the grounds are of about equal resistance. In such a

case the two lamps will burn equal y dimly. By switching

out one lamp, however, it can be seen whether the lines are

grounded or not If the other lamp also goes out the

lines are not grounded, but if the other lamp continues to

burn the lines are grounded on both poles. To make this

test one lamp should be provided with a socket with key.

Instead cf two hmps a galvanometer with two coils con-

nected in the same manner as the two lamps may be used.

The needle will stand at zero when there is no ground on
the line and deflect as soon as the wire gets grounded. Any
grade of sensitiveness may be given such an instrument.

Chapter XL.

Switch-Board.

A switch-board is used in la' ger plants to connect any
dynamo with any circuit. Of course only dynamos of the

same kind can be made interchangeable. For arc lamp
plants, plug switch-boards are generally employed. Short
cables with a plug on each end can be inserted in the differ-

^ ^t I
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Fig. 34. — Switch - Board.

ent sockets. The latter are marked with -H or — , and with

D (dvnamo), C (circuit). In addition, they are marked with a

number. For instance, D i {meaning dynamo number i)

can be connected to C 2 (circuit number 2), and so on.

Fig 34 is a diagram showing the arrangement of a switch-

board.

In incandescent plants large lever switches are generally

used, as large enough plugs could not be conveniently

made to carry the heavy currents of incandescent circuits.
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The Electrotechnical society of Berlin has
nominated a committee, composed of the fore-

most electricians of Germany, including Werner
Siemens, Helmholtz, Elsasser, Von Miller, Froe-
lich and Golz, to consider the question of under-
ofround conductors.

Probably the last decision written by the late

Chief Justice Waite was that which sustained the

Bell Telephone patents. Whatever may be
thought of the merits of the findings no one
questions that the decision was a clear, con-
cise and able opinion.

The finding of the United States supreme
court in the Bell Telephone suits was a
" minority " decision. Three of the judges dis-

sented, and two did not consider the cases.

Under such circumstances, it is said to be the
usual course to grant a rehearing. If the court
determines to reconsider the case, the opponents
of Bell will, in all probability, try the case before
seven judges as in the previous suit. Judge
Lamar would be on the bench, but Judge Gray
would not consider the case, as several members
of his family are interested in Bell Telephone
stock.

American manufacturers of electric lighting
apparatus should feel complimented in the invi-

tation they have received through the advertising
columns of the Western Electrician to offer

bids for lighting the far off city of Wellington,
New Zealand, and in another invitation from
the same country to bid for lighting another city,

Christchurch, given for the first time in this issue.

The esteem in which American manufacturers are
held in British colonics is again evinced by these
invitations.

It is a matter of some pride also to the West-
ern Electrician that it should be selected as the
medium through which these invitations are ex-
tended, showing as it does an appreciation of the
extent of the Western Electrician's circula-
tion among manufacturers, users, employes and
others interested in the progress of the develop-
ment of electric lighting.

There is a man down in Mobile, Ala., whose
sense of the artistic in electric light fixtures
found expression in the adornment of an arc
lamp in his market by a string of link sausages.
The links hung in graceful festoons and without
question delighted the aesthetic tastes of those
who called at the place. One night the lamp
did not burn properly and a young man of sor-
did qualities forgetful of the art which had di-

rected so charming a display of choice sausages
in so prominent a place and with a view of ad-
justing the lamp, rudely seized the links of sau-
sages to give the lamp a shake. His temerity
was quickly checked and his base sense of the

artistic was aroused, for the links proved conduc-
tors of high quality and he received a shock

that laid him on his back.

This incident reinforces the comment upon
Mr. Swan's excellent paper on the artistic in

electric lighting. Electricians will see that their

laurels are in peril; if they can not devise lamps
that will satify the longings for the artistic in the

hearts of users of lamps, the users themselves
will devise arrangements or ornaments that will

crown themselves with glory.

The article on artistic electric lighting, by H,
Swan, to be found in another column, is admira-
bly written in an easy, popular style, by a practi-

cal electrician of eminent ability, and presents a

phase of the subject which has not received the

attention which it merits. Electricians have been
so absorbed in the practical questions of economy,
and efficiency, and in the numerous details of

dynamo construction, lamps, distribution, trans-

formers,commutators and other matters pertain-

ing to the various systems of electric lighting,

that the artistic, aesthetic phase has been over-

looked, to a certain extent. In the department
of domestic electric lighting, especially Mr.
Swan makes an eminently practical point when
he says that the ladies must decide the question,

and that any installation, however practical and
economical, which offends good taste will not, and
should not, be tolerated when results equally

practical and economical can be obtained by an
artistic arrangement.

Fortunately the incandescent lamp is superior

in this respect to any light ever invented. It can
be placed in any desired position with perfect

safety ; lights of any required Illuminating

capacity can be grouped together, placed singly,

hung from the ceiling, or attached to wall brack-

ets at any angle, or arranged in any form to pro-

duce the most artistic as well as the most efficient

effects ; and with, absolute freedom from smoke,
flame, and escaping gas, so ruinous to interior

decorations and dangerous to life, property, and
health ; while the light itself, in its beautiful soft

radiance can not be equalled for artistic effect,

by gas or any other means.

It seems that the wing of the goddess of lib-

erty which surmounts the dome of our national

capitol has at last proved a salient point for

heaven's artillery; the details of the occurrence
being given elsewhere. We are not informed
whether the building is properly protected by
a well constructed lightning conductor, but from
the description of the accident, must assume that

it was not, as well as from the fact that in former
years the lightning rod for public buildings had
not been adopted by our government, and we
have not heard of any recent change of policy in

this matter.

It seems that the charge passed down through
the building, killing a horse hitched near by; and
distributing itself inside over the gas pipes, chan-
deliers, and other conductors, from which it

sought a passage to the earth; this distribution

evidently preventing the fatal or injurious effects

which would surely have resulted from concen-
tration. The principal discharge, and the one
which proved fatal, was through the horse.

The occurrence could not have taken place had
the building been properly protected by a well

constructed conductor; one made of copper,
without joints, of sufficient capacity to carry
the heaviest charge, having good connection with
all the metal work, amply grounded in perman-
ently damp earth, and amply connected with the
atmosphere above by properly formed branching
points. Such a conductor has recently received
the approval of the highest electrical authority in

Europe after three years thorough investigation,

during which practical information was collected
from all parts of the world. It can be made an
architectural feature of the building where prom-
inently exposed, which iieed only be at the sum-
mit.

The abstract given in another column of
Lineff 's paper on electric traction presents several
important points which are of special interest at

the present time in view of the fact. that the ap-
plication of electric motors to street car pro-

pulsion is attracting public attention to such a
large extent. An electrician can hardly spend
fifteen minutes in a street car without being ques-
tioned as to the practicability of the motor, the

storage battery, the overhead or underground
conductor. The slow-going horse car has ful-

filled its mission and is passing away, but the

question how to replace it is not definitely settled.

It is seen that the locomotive is dangerous and
impracticable for surface travel in towns and
cities, while its noise, smoke, steam and cinders

make it a nuisance for elevated roads; and its

immense dead weight added to that of a heavy
train requires a ponderous superstructure, which
obstructs the light and air of a narrow thorough-
fare, depreciating the value of property, and
driving traffic, surface travel and residents from
the street.

The problem of the application of steam power
generated by an stationary engine resolves itself

into a choice between cable traction and electric

traction; and the superiority of the latter mode
of propulsion being conceded, the choice lies

between the conductor, either overhead or un-
derground, and the storage battery or accumu-
mulator. An important point, one liable to be
overlooked, is that the storage battery or accu-

mulator occupies exactly the same position with

respect to the application ol power as the con-

ductor; that is, it is the connecting link between
the dynamo and motor; the expense of motor,

dynamo, and engine being the same in each case,

so that estimates can be based on the cost and
advantages of the accumulator as compared with

those of the conductor.

As Mr. Lineff's estimates pertain to surface

traction, they require modification before being

applied to elevated road traction.

We give in another column a description of

the electro-magnetic traction-increasing appara-

tus for which a patent was granted on the 20th

inst. to Ries and Henderson of Baltimore.

This method of increasing the friction between
the wheels of a car and the track has been at-

tempted before, but for some reason has not met
with success. It certainly commends itself to

the good sense and judgment of electricians, as

something entirely feasible, and which ought to

succeed, and the reason of its failure heretofore

is not entirely apparent. .

It seems that the method just patented con-
templates the production of magnetic adhesion

™
either for cars run by an electric motor or by
other methods; and when run by an electric

motor, this adhesion may be produced either

from an independent source, as a battery,

primary or secondary, placed on the car, or by a

series connection through the motor.

The importance of the invention will be ap-

parent when it is considered that adhesion to the

track is usually produced by the dead weight of

the locomotive, which often attains the enormous
amount of 70 or 80 tons, and for the very lightest

locomotives for elevated passenger roads is never
less than five tons; the propulsion of this dead
weight involves a large expenditure of energy
and entails a heavy expense which might be
obviated if magnetic adhesion can be made
successful. It is evident on the other hand, that to

produce magnetic adhesion requires a consider-

able expenditure of electric energy, which might
prove more costly than the propulsion of the

dead weight of the locomotive. There is how-
ever this in its favor that since such adhesion is

required chiefly for starting the cars and on up
grades, there need be no consumption of elec-

tric energy, except for these purposes, whereas
the dead weight of a locomotive must be con-

stantly propelled even when not required.

This on elevated roads is very objectionable,

requiring a ponderous structure to obtain the

requisite strength; and where single cars are pro-

pelled on the surface by electric motors, there

has often been difficulty in obtaining the neces-

sary adhesion for starting, and for up grades, es-

pecially when the track is slippery.

But by the method now proposed the magnetic
adhesion can be increased, diminished, or dis-

pensed with as required. It is to be hoped that

it may prove entirely successful, and thus

greatly facilitate the use of electric motors for

street railways, and reduce the weight of locomo-
tives now required on other railways.
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Artistic Electric Lighting.'

By H. Swak, a. S. T. B.

There are two quite distinct and different ways
of considering an installation of electric light.

One, that is familiar to us, concerning volts and
amperes, wires, switches and fuses, dynamos and
engines, is that of the electrical engineer; the

other is that of the consumer, his wife, and the

interior decorator, and concerns itself primarily

with the artistic nature of the fittings, the bril-

liancy, softness, and disposition of the lamp, and
its general suitability and convenience for actual

use.

I should like to point out strongly, to those

who are electrical engineers, three things to con-

sider with respect to electric lighting.

The first is, that the public—the men who
want electric light in their homes—do not care

one jot as a rule, how the electricity is produced;-

battery, dynamo, storage, or central station, is all

one, except as it affects the cost. They do not

care for dynamos; do not care to know about

them, do not want to have them, and are only too

glad to do without them—only put up with them
when they desire the light and cannot get it with-

out some generator. What they want primarily

is pure light, which, when they have it, shall be
as beautiful and convenient and dependable as

possible.

The second thing I would insist upon is the in-

fluence of the ladies—the wives. Some men there

are who will arrange, order, and see carried out

their own ideas imperiously; but I am sure I only

state a fact when I say that generally it is only

after long and serious deliberation with the wife

that such changes as replacing gas or oil by elec-

tricity are undertaken. This being so, clearly the

right end to begin at in order to forward the

spread of electric lighting will be the careful con-

sideration and greater attention to actual beauty
of form and arrangement of the fittings as ap-

pealing to the ladies, and to the spread of a

greater knowledge of its varieties, conveniences,

and beauties for household use.

Thirdly, that although it might appear that

handsome effects can only be obtained by
paying heavily for them, yet in reality it is not so.

It stands, of course, to reason that large and
handsome electroliers cost more than plain ones,

but I wish to insist upon the fact that for a given
cost a place may be fitted to look in every way
artistic, well-lighted, and even luxuriously fitted,

with exactly the same expense as, done in another
way, would have given a plain, mean, and cheap
appearance; and simply by the expenditure of a

little taste, judgment and knowledge, as well as

of wires and fittings.

Each house, and each room in the house,

should be considered separately, hall, club, shop
or dwelling—as an architect considers it in plan-

ning it—and not only so, but each room should

be treated according to its own requirements both
as to disposition and amount of light, and to

harmony of decoration.

Nothing is easier than to sling a number of

plain cord pendants all over a building—pleasant

and easy work for the electrial engineer—and
nothing has a more unfinished, mean, and irritat-

ing effect, however good the light, to anyone with
the slightest artistic feeling for decoration. Think
also that the light itself is decorative, the shape
of the globe is lovely, the light soft and sweet

—

itself "thing of beauty and a joy for ever."

There are houses I could name where the incan-

descent lamps are themselves quite one of the

prettiest features of the room. Yet others again
have been fitted with no sense of fitness—thick

lumping holders, shades of all degrees of crude,

inharmonious colors, switches looking more
like a small model of a dynamo or some such
piece of engineering than a piece of household
furniture fitted for a lady's fingers.

The fittings should be chosen, then, light and
elegant and in keeping with the character of their

surroundings and their duties. There should be
no heavy wrought bracket like a cantilever girder,

to hold nothing heavier than a 2-inch globe of

blown glass and a vacuum; the flexible cord itself

should be made use of as far as possible, either

alone or decorated with fancy knobs or orna-
ments which can be easily and cheaply made of

twisted wire or spun brass balls. One of the best

1 Read at (he city and Guilds of London Institute—Old Students'
Meeting.— The London Electrical Enoljieer, March 9th.

effects is with brackets of various designs in

twisted brass or light wrought iron work—the
flexible cord passing openly in and out, through
vulcanite nipples where going through the metal,

and suspending lamp at the end.
With the incandescent lamp, unlike gas, noth-

ing has to be considered after the cost except the

effect required to be obtained, no restrictions of

placing for fear of burning or soiling or heating
the things in juxtaposition, tables, walls, ceilings,

tapestry, pictures— all alike are safe—only the best
is to be considered. This we are not used to

from constant use of gas, and sometimes very
beautiful and unconventional effects can be ob-
tained by remembering it. Let us now consider
the different effects required in a good dwelling
house, and how best to obtain them. I will give

one or two hints of how the lighting has been
fitted in some of the houses of the West End.
Drawing Room,—The principal room is gen-

erally the drawing room—here is most light re-

quired and most variety advisable. The electro-

liers should be open as far as possible, not too

much shaded, that is, should aim at dispersion,

not concentration of light. In a small room, a

5-lamp electrolier is often used, with one or two
additional standards or brackets at either end.

If a long room, it is advisable to have two of

them. In a low room, a series of brackets round
the walls is preferable; in a high one, the elec-

trolier takes off the sense of emptiness. A de-

vice often used in good houses when gas has not

been used, but candles were preferred, is to

adapt the candle sconces, if handsome, with

flexibles from behind the wall, and holders fitted

with a brass plate in which are two small holes.

Into this can be fitted the wires of a semi-circular

silk shade, made on a wire frame fitted with

white silk, or colored, or ornamented, according
to taste. The shades are fitted to stop the light

striking the eyes, and reflect it on to the wall,

thus giving a soft general light over all. It is a

good thing in all rooms of any pretension to run

round behind the skirting a " lead and return
"

with sockets for movable attachments at inter-

vals round the room, and to have one or two
table standards with shades that can then be
moved about as desired and connected by long

flexible cords.

Switches.—The switches in the movable fittings

should be in the fittings themselves. The
switches to sconces on the wall should be near

them, and just at the height of the hand. It is

a nuisance to have to search around in unlikely

corners for the switch, but for an electrolier it is

often best to place the switch just inside the

door, as it opens the hand finds it at once;

occasionally it is placed just outside, and can be

turned on before entering.

Candlesticks to be adapted are better not dril-

led, but a plate should be screwed or driven in

the top, and the holder with attached flexible

cord fastened to that. The holder should be

neat, not straggling or mechanical looking, and
is better electro-plated to match the candlestick.

Silk shades, movable, can be adapted to candle-

sticks as well as to sconces.

Dining Room.—Unlike the drawing room the

light here wants concentration. The dining table

is the center of attraction, and a bright light on

the table, shaded from the eyes, and comparative

dimness at the corners of the room, is the desid-

eratum. One or two lamps, in sconces, brackets,

or standards, of lo candle power, can be placed

at the sideboards; but the chief lighting for the

dining room should be enclosed in a large hang-

ing dome or silk-covered shade spreading over

the table, and capable of being moved up and
down by a counter-weight arrangement. For an
ordinary table, five i6 candle power lights is a

good number; and it is well to arrange them
with two switches, one to control two, and one

to control the other three. You can then have

two, three, or—with both on—five lamps on, at

will. In some cases it is required to travel back
and forwards as well as up and down. This can

be arranged with a spring wheel, to coil up the

slack, fixed in the ceiling between the rafters, if

desired.

Hall.—For this you want a good general light.

A 32 candle power lamp is advisable " to wel-

come the coming, speed the parting guest." A
good effect is got by having a lantern made of

upright rows of round clear glass rods arranged

cylindrically with the lamp in the center. Lamps
in the ceiling with cut glass are often used, and
also brackets.

Picture Galleries.—These must be considered
in two different ways. Do you want a good
general light all over, or do you wish a bright

picture line and a dim center? The latter is best
for public galleries or show rooms of a large

size, and can be obtained by hanging a series of

30 or 50 candle power lamps at distances of six

feet to ten feet all around the gallery not far

from the wall and just above the pictures, the

lamps to be encircled with hammered shells of

metal whitened inside, not brightened or plated,

which casts strange lights. These shells should
be suspended by cords, and tilted slightly at an
incline to throw the light on the picture line.

For a general light, electroliers should be be
used, or a series of cord pendants, but in either

case all the light should stopped as much as pos-

sible from going upwards to the ceiling, and be
reflected on the walls. They may be obscured
for softness.

For a large picture gallery, 50 or 100 candle
power lamps are useful. A useful addition to a
picture gallery is a large reflector on a standard
with wheels for throwing light on particular pic-

tures with a 50 candle power lamp. Single noted
pictures are often fitted with their own bracket

coming out of the top of the frame and shielded

with a shell to throw the light wholly on the

picture; it should be whitened or gilded inside.

Ball Rooms.—There are so many different ar-

rangements for ball rooms that it is difficult to

say which is best; but for large and high rooms use

lamps of higher candle-power. Remember too,

that while much light is required it is wanted
soft and harmonious and not too brilliant. Ladies

wish to appear at their best, and a too glaring

light is not good. An American furnisher has

gained society's applause and gratitude by modi-
fying the too brilliant glare of the incandescent

filament into delightful softness and harmonious-
ness by a very simple means. He envelopes each
bulb in a small bag fitted with an elastic round
its top and made of straw-colored silk.

Bed Rooms.—The lamps should be available

for giving a good light for dressing by, and
should be susceptible of being turned on or off

from the bed. A table lamp for reading is also

required sometimes.

Stairs and Passages should have plain fittings,

as a rule, and opal reflectors.

Kitchen and Basement.— Opal reflectors often

get broken here, tinned and enamelled iron ones
are more advisable. A movable one on a handle
near the fireplace, for introducing into pots, to

look at the contents, is very useful to the cook.

Counterweight Pendants.—These are very use-

ful and convenient, and can be used in all sizes

and designs, plain or ornamental. Care should be
taken that the wheel, or running surface, where
the double flexible touches on, is not metal, but

vulcanite or ivory—or faced with some insulating

material; the hook which keeps the cords to-

gether should also be of insulating material.

Cut glass has a very fine effect, but is costly,

and requires constant cleaning to keep brilliant.

Lanips.—A great deal more can be done than

is usually the case by varying the candle power
of the lamps to suit the different situations. It is

too often the case that 16 candle power lamps
are used all round, and floods of light are ex-

pended in corners, passages, lavatories, etc.,

which had much better have had lo'sor even 5's;

more light being reserved for where it could be
better employed. A 10 candle power lamp in a

double-faced lantern, let into the wall between
two lavatories, is often quite enough, and will

sometimes efficiently replace two i6's or four

times the power.

Thirty, 50, and 100 candle power can much
more often be used with advantage than is yet

usual. Four 50's give an effect equal to, or better,

in a large space, than that of twelve 16 candle

power; and, of course, at a cost for renewal of

20s, instead of 60s. One 100 candle power lamp
will light a large shop window splendidly at a

very moderate first cost; but it is necessary to

have specially made holders for these high candle

power lamps, and a solder contact is better than

the contact of two round wires—which, remem-
ber, is mathematically no more than a point—to

carry 4 or 5 amperes of current.
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Electric Traction.

In a recent discussion by the London institu-

tion of civil engineers A. Linetf gave some in-

teresting facts and statistics in regard to the im-

portant practical (piestion of electric traction on

tramways, showing the comparative advantages

of the three systems known respectively as tlie

overhead conductor, the underground conduit

conductor, and the accumulator systems, basing

his calculations on a line one mile long, with two

cars, carrying 46 passengers at an average speed

of six miles an hour.

With either of the conductor systems, he said,

this can be easily accomplished with a 30 am-

pere current, and an electric pressure of 250 volts.

Thejcost of the overhead conductor he finds to be

;^2oo per mile, and the underground ^1,500.

With accumulators he estimates a weight of 4^4

tons of cells per car, 9 tons for the two cars, at

£60 per ton, ^540; and adding 50 per cent.

J~2-jo, for increased cost of cars, motors, etc.,

the cost of accumulators as compared with cost

of conductors would be ^810, or about pfSoo.

And as the accumulators simply replace the con-

ductors, leaving the expenses of generating plant

and permanent way the same in each case, he

considered this so far a fair comparison. Assum-

ing interest and depreciation of conductors at 10

per cent, and of accumulators at 30 per cent,

givas 20 per cent, greater depreciation for ac-

cumulators. And to put both systems on an

equal footing as to depreciation, the actual cost

of accumulators must be increased by the capital-

ized difference of depreciation of the two plants.

One thousand pounds invested in conductors

would annually depreciate at the rate of ;^ioo,

while the rate of depreciation of accumulators

would be ;£^3oo, treble that of conductors.

With mcreased traffic the capital outlay for the

conductor system would increase only nominally

by the extra weight of copper to be added to the

conductors, for which ^25 per mile for every

two additional cars, 30 amperes, would be ample.

But for accumulators the cost must be multiplied

by the number of cars.

The following table gives the respective cost

in pounds of the three systems, the overhead con-

ductor system being know as A, the underground
conduit as B, and the accumulator as C.

Cost of Conductoe and Accdmulatok Plant.

Two Cars. Four Cars. six Oars.

A. E. c. A. B. c. A. B.

1.550

3,100
4,650

6.200

c.

Imlle
2 miles
3 miles
4 miles

200
400
6110

SOO

1,500

3,000

4,500

ti.ooo

2,400
2,400
2,400

2,400

225
450
675

900

1,525

3,050

4,575
6,100

4,800
4,800

4 SOO

4,800

250
500
750

1,0„0

7,200

7,200

7 200
7,200

E Igbt Cars. Ten Cars

A. B. C. A. E. C.

imlle
2nilles_ _

3 miles
4 miles

275

550
825

1,100

1,575

3,150

4,725

6.300

9,600

9,600
9.600

9,600

300
600
900

1,200

1.600

S200
4,800

6,400

12,000

12,000

12,000

12,000

From the above foregoing facts and figures he
draws the following conclusions: (a) that wher-
ever an aerial conductor could be used, the ac-

cumulator system could not compete with it, how-
ever small the traffic, if the length of the line did

not exceed, say, ten miles; (i) that for heavy
traffic the accumulator system could not compete
even with the expensive underground continuous
conductor; (c) that in each case, where an in-

crease of traffic might be expected, the continu-
ous conductor was preferable, as a trifling extra

outlay in copper imparted great elasticity to the

line with regard to the number of cars which
could be worked on it; (i/) that the accumulator
system could be advantageously applied in towns
on comparatively long lines with a small number
of cars running, which was, of course, an excep-
tional case.

He then showed the defects of the London
Metropolitan underground lines, operated by
steam, which may be briefly summarized as fol-

lows: Vitiated air, limited amount of useful work
as compared with expenditure of power, the dead
load of locomotive and train of cars being 139
tons and the average load of passengers 27 tons,

or about 2.25 tons per train mile, making the

paying load only 1.6 per cent, of the entire load

per mile; with fewer trains and increased size,

the results would be crowded cars during one
part of the day, and empty during another

part, slow service, increased waste of power, and

wear of track. With an electric plant, the aspect

of working a railway would be entirely changed.

The power would be generated at a central sta-

tion or stations, and therefore under mo.st eco-

nomical conditions, with the least expenditure of

fuel, attendance, and stores. The trains could be

reduced to one or two cars, starting in the busy

hours of the day at intervals of one minute, or

even less, and of four to five minutes during the

remaining hours. In fact, the whole train ser-

vice could be arranged to a nicety in accordance

with the average requirements of the traffic. A
separate heavy locomotive would be useless, as

the motor could be fixed under the car or on the

bogie ; this alone would increase the efficiency,

or the ratio of useful weight to dead weight,

to at least five times its former value. The work

of driving and firing would be simply reduced to

the turning of the switch in the guard's compart-

ment, and therefore a great saving of wages

would be at once effected. Moreover it must be

remembered that a dynamo or motor was kine-

metrically one of the simplest mechanisms, hav-

ing merely two journals with a rotating shaft and

no reciprocating parts or motion of any sort.

As a consequence, the cost of repairs of an

electrical plant must be much less than with

locomotive power.

The introduction of electricity as a motive

power on the Metropolitan underground railway

would alter the useful work thus: A train of two

empty carriages, 20 tons ; motors, etc., gear, 2

tons ; full paying load, ninety passengers, or 6.6

tons. The efficiency with full load would be —i=
22

30 per cent., half load ^= 15 per cent., quarter
22

load L_2.=7.5 per cent., as compared with 1.6
22

per cent., the present ratio.

Long Distance Telephony.

M. J. Banneux, chief engineer of the Belgian

telegraphs, recently read a paper before the

Belgian society of electricians on overhead cir-

cuits for long distance telephony. An abstract

follows: With a single wire and earth return,

it is impossible to avoid the noises due to earth

currents, induction from adjacent wires, and
currents taken up from other circuits having

earth returns; hence, a complete metallic circuit

is an absolute necessity. Instances are common
of currents taken up from other circuits, where
the trouble could not be ascribed to induction or

other causes. At Brussels a telephone line at

right angles to a telegraph line made earth 50
yards from a Morse instrument, yet every Morse
signal could be heard on the telephone line.

Two lines from Ostend connected to the same
earth plate extended, one to Dover and the other

to Brussells, and yet through this earth connec-
tion conversation over the one line was heard

over the other. A telegraph and telephone line

may have but a single post in comm.on, and yet

in damp weather the telegraph signals are often

heard over the telephone line. The most effect-

ive method of stopping cross-talk due to leak-

age is by fusing good insulators and joining all

their iron supports to an earth wire at each post,

most of the leakage then passing to earth instead

of into the other wires.

Induction betwen adjacentwires is the eyesore

of the telephone, though cross talk attributed to

it is sometimes due to leakage. This induction

is represented approximately by the formula

«/= 2 /(/<>§"#. ^ /), where mis the coefficient of

mutual induction, / the length of the parallel

wires, and d their distance apart. Telephonic
and telegraphic induction, though of the same
nature, should be treated separately, on account
of the different kind of remedy which each
requires. Every Morse signal, for instance,

gives two currents on an adjacent telephone wire,

a reverse on making and a direct on breaking,
and consequently two clicks on the telephone, so
that a message can be read as easily as from the

sounder direct ; and with a Hughes, or an auto-
matic instrument, this effect becomes still more
prominent. This inductive effect from a parallel

wire, running even a short distance, is very an-
noying, and far more so on long parallel lines in

constant operation, often rendering telephonic

transmission impossible. The experiments in

1883 on a copper and steel wire, with earth re-

turn, between New York and Chicago, 1,058

miles by wire, 725 direct, demonstrated the pos-

sibility of practical telephony for that distance,

when parallel lines are not in use.

On parallel telephone lines connected to the

same posts and having earth returns, conversa-

tion on one line is perfectly audible on the other,

hence such lines should be on separate poles.

No advantage is gained by crossing earth return

wires, except when crossed at exact right angles.

Prof. Thompson's proposition to make the trans-

mitter ten times more powerful and the receiver

proportionately weaker, would reduce telegraphic

induction, but not telephonic. Van Ryssel-

berghe's method of lengthening the makes and

breaks of the telegraph signals is the only prac-

tical method of reducing telegraphic induction

to such a minimum that its effect is inapprecia-

ble, but this does not eliminate telephonic induc-

tion, which. can be done only by a complete me-

tallic circuit so arranged that the sum of the in-i

ductions of adjacent telegraph or telephone!

wires shall be exactly the same on both wires of'

the circuit. This method was patented by Bell

in 1877, and its efficacy proved by Hughes in

1879, and subsequently applied by Brooks, of

Philadelphia, to cables by twisting. On a line of

poles, carrying one telegraph wire and a tele-

phone line looped as above, equal induction on

both wires of the loop may easily be obtained

by running the telegraph wire parallel to the

others and equi-distant from them. But as

telegraph wires are usually numerous on a line,

and vary in number on different sections of it,

this equi-distant arrangement is impractical, and

it becomes necessary to twist the wires together

in long helices similar to cables.

The Paris-Brussels line, constructed in De-

cember, 1886, is a complete metallic circuit, 149

miles long, the Belgian 48 miles being phosphor-

bronze, and the remainder silicon-bronze ; it has

the very best insulation, is run on top of the

poles, a four-branch bracket being used, and all

vertical crossings taking place at the posts,

every thirtieth or thirty-fifth post being used for

this purpose, and between these occur horizontal

reversals, backward and forward at every sixth

or seventh span. This line has been in operation

for a little more than a year, and gives the best

satisfaction.

Electric Light and the Gas Engineers.
At the annual meeting of the New England as-

sociation of Gas Engineers in Boston last month,

the president, John P. Harbison, of Hartford, in

his opening address spoke of electric light in this

way:
" The subject of electric light continues to be

an interesting one. The past year has witnessed

considerable progress made in the introduction

of the light, mostly of the incandescent type; but

I have jet to learn of any advance in the reduc-

tion of the cost of production of the light—or in

correct business methods of introducing it. The
business is now, as in the past, conducted in a

sort of ' go as you please style.' What was the

amount of your gas bill last year? We will fur-

nish you with the electric light for the same
amount; you may use all you wish, and no charge

will be made for introducing or lamps; they too

frequently succeed in obtaining customers, as

might be expected, in that way. Later on, we
may be able to obtain some reliable information

as to the profits made in doing that kind of busi-

ness."

Frank Ridlon ex-president of the Boston Elec-

tric club was introduced during the session and

made the following little speech:
" I have, indeed, to thank you for the kind invi-

tation issued to me to attend the opening session

of this convention. I can not but feel that this is a

movement in the right direction. As one interested

in the electric light business, it has been my
earnest endeavor for the last three or four years

to bring about a unity of interest between gas

and electric light companies, and I am gratffied

to see to-day there is a probability of success in

this direction. We are all engaged in meeting

the demand of the public for some kind of light,

and I do not know why any of us should take it

upon ourselves to decide which light the public

shall have. Let them decide it for themselves,

and we will be very glad—that is, meaning the
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combined gas and electric light company—to fur-

nish them anything they desire, they paying a

fair and proper price for the same. I do not

think there is any occasion for us to malce any
public attaclcs upon each other. We are all a

pretty good set of fellows, and when we come to-

gether we find it out. We have been looking at

each other at a distance until recently; but when
we come together occasionally, as we have been
doing in the past year, and are able to shake
hands with each other, we find, as gas men and
as electric light men, that our interests are so

nearly identical that it will be for our mutual in-

terest to work together in harmony."

Lightning at the Capitol.

Lightning disturbed the occupants of the Capi-

tol building at Washington last week. The Chi-
cago Daily News tells the story in these words:
"The justices of the supreme court were so
shocked that they rose from their chairs, but set-

tled back again at once, looking as if they had
done a childish thing. In the sub-basement an
engineer in charge of the electric light apparatus
was knocked out of his chair, and nearly all the

electric lights were extinguished. In the senate

an unimportant bill was under consideration and
no one happened to be on the floor except the

reading clerk, who was reciting its lines in sing-

song tones. He stopped as the crash fell and
looked around in a dazed way, whereupon Sena-
tor Manderson, who is an old soldier and has
heard similar noises on the field of battle, arose
as coolly as if nothing had happened and offered

an amendment.
"In the house of representatives consternation

reigned for a few minutes. The house was con-
sidering the eight-hour rebate bill. Mr. Lane
was speaking. The galleries were well filled and
the house was attending with more than usual in-

terest to the proceedings. Just as the hands of the

clock marked 2 there was a vivid flash and a
peal of thunder. For an instant the proceedings
stopped and every member started in his seat.

Some jumped out of their seats and all looked
up as if expecting the roof to fall upon them.
People in the galleries got into the corridors as

quickly as possible. In the press gallery a ball

of fire as big as a man's two fists flashed on the
switch-board and all the wires but one were cut

off."

Equipment of The Paris International
Electric Laboratory.

A foreign exchange gives a full description of

the Paris international electric laboratory and its

equipment. It is a one story building and
the various departments are equipped as

follows : The machine room contains a

20 horse power Otto gas engine, and,
connected with it by a counter-shaft, is a 20
horse power steam engine, placed in the yard.

The electric machines are a 70 volt, 300 ampere,
constant current Gramme dynamo, an alternating

current Gramme dynamo, and 100 light Edison
dynamo ; connected with which are two switch-

boards, one for the constant currents and the

other for the alternating.

The photometric room contains a large Bunsen
photometer, with 'a 13 ft. scale and the accom-
panying standard lamps ; and a Dumas and Rey-
nault balance for weighing the consumption of oil.

The electro-chemical laboratory is equipped
with a large number of instruments for obtain-

ing measurements of the electric current by the

deposition of silver and other metals, a subject

in which the superintendent, M. de Neiville,

acquired extensive experience in connection with
.the determination of the legal ohm.

The calibrating room contains standard mercu-
rial resistances, three Duprez d' Arsonal galvan-

ometers, and one Mascart electrometer. The
testing of commercial ammeters and voltmeters
belong to this department.
The cable testing room contains a full supply

of apparatus, comprising Wheatstone bridges,

Thomson mirror galvanometers, Duprez galvan-
ometers, a Carpentier dead beat electrometer, and
a Leclanche 100 cell battery.

In the main hall are two Thomson graded gal-

vanometers, a small hand Gramme dynamo, a

Wimshurst induction machine, a Gaulard & Gibbs
transformer, and a i horse power Gramme motor,
driving a Romilly pump, This hall is to be used
for conferences and special experiments.

North _Sicle Cable Company's Electric
Service.

The North Side cable company of Chicago pos-
sesses an excellent electric service and a visit to the
electric lightand motor stations will repay any one
interested in electrical matters, William Watts,
the electrician in. charge, explained to a represen-
tative of the .Western Electrician the details

of the systems. The motor station is located at

the north end of the La Salle street tunnel. The
motor, is a Thomson-Houston, twenty horse
power and is employed to drive a seventy inch
Sturtevant fan. The fan is operated on damp,
muggy days to ventilate the La Salle street tun-
nel through which the cable runs. The fan,

which makes 720 revolutions per minute, works
on the exhaust plan. Pure air is admitted to
the tunnel by means of six registers.

The electric light plant is located at the engine
house. The dynamo which is a fifty light ma-
chine, of the Thoinson-Houston make, furnishes
the current for the lights in the tunnel. It is

provided with the newest appliances for the regu-
lation of load. Mr. Watts said he was able to

cut out forty lights without affecting in the slight-

est degree the action of the dynamo. A second
dynamo is employed to generate current for the
motor.

There are 40 arc lights of 2,000 candle power
each and 12 incandescent lights of 65 candle
power in the tunnel. These latter lights are run
from the arc circuit. These lights constitute the
load of the dynamo at the engine house. The
wires are laid in cables underground from the

dynamo room to the tunnel entrance.

In the conduits of the street cable a wire is

strung to provide communication with the

engine house. At each manhole is a numbered
box. If trouble is experienced with the cable,

the conductor jumps from the car and sends in

a call to the engineer. Four signals are em-
ployed. The manholes are constructed so near
together that a conductor can always reach
the signal box within thirty seconds.

Practical Use of an Electro-Magnet.

The following description of the practical em-
ployment of the electro-magnet is taken from the

Pittsburgh Press:
" S. T. Wellman, the superintendent of the big

steel works at Cleveland, conceived the notion
some time ago that a large electro-magnet, sus-

pended by a chain from a crane, could be em-
ployed very profitably for lifting masses of iron.

Not being an electrician, he did not see his way
to carrying the thing out practically. Mr. Berry,

an electrical engineer of Pittsburgh, being on
the spot, volunteered his advice and superintend-

ence. Together they brought the thing to com-
pletion last week, and it is now working with

great perfection.
" For the construction of the electro-magnet

to be experimented with, two bars of soft iron

were taken each being 14 inches long and 3
inches in diameter. They were wrapped with

a multitude of strands of No. 14 B. cS: S.

gauge-covered wire. To combine the two
separate magnets thus formed into one, they
were linked together on top by a third soft iron

bar, square in the cross section.
" For trial of the magnet at portative work it

was suspended by a rope from a pneumatic
crane. Rope was used, as it was found that a

chain became magnetized and did not act very
well. The current power sent through the wire

to induce the magnetism was that of 5^ to 6

amperes. It was found that a weight of 800
pounds could be lifted up handily, and, by shut-

ting off the current and lowering the magnet
deposited anywhere very easily. * * * At
one part of the factory where this electro-magnet

has iDeen put up, fourteen or fifteen Polacks have

been wont to be kept employed at this work.

They are now in the position of Othello in the

matter of occupation, the magnet picking up
two or three billets at a time and depositing

them in a car.

" If the thing works permanently, as it appeared
to be working when Mr, Berry left Cleveland, it

looks as if one boy would be able to do the work
of a gang of men. His duties will be those of

lowering the magnet from the crane on to some
billets, turning on the current, swinging the mag-
net around to the top of a car, cutting off the

current, and bringing the crane back to its first

position. The crane used is one of a very super-
ior class, being adapted to turning in any possi-
ble direction almost, at a slight movement from
a pneumatic valve. The turning off and on the
electric switch, of course, would require no ex-
penditure of energy that would be worth speaking
of at all. It is intended to construct an electro-

magnet of softer and more appropriate iron than
that of which the first experimental one was made.
The amount of current, also, will be arranged so
that only a portative capacity of 150 pounds or
so, at the poles of the combined magnet, will be
produced."

correspondence;
New York Notes.

New York, March 24.—The meeting of the
American Institute of Electrical Engineers which
was announced for the 13th inst., was not held,
on account of the blizzard. The paper which
was to have been read by Lieutenant Patten, will

form part of the programme at the general meet-
ing of the institute, to be held May i6th. The
next meeting of the institute is announced for
April loth, when it is expected that a paper will

be read by John W. Howell, of the Edison Lamp
company.
The telegraph and telephone companies in

New York, whose wires have been taken down
from poles and put in the subways, have made
no attempt to remove their poles, and hundreds
are now standing useless in the streets. The act
creating the Board of Electrical Control made no
provision for the disposition of abandoned poles,

as it was supposed when the subway laws were
passed, that either the electrical companies
would find the poles of sufficient value to trans-

fer them promptly, or else that the city authori-
ties would remove them as a public nuisance.
But neither of these suppositions has proved cor-

rect, and a bill has been introduced in the legis-

lature authorizing the Board of Electrical Control
to remove poles and wires not in actual use along
the line of completed subways, after due notice
to the companies owning them. If the measure
is passed it is not probable that the board will be
obliged to take down many, for such poles as are
used in the principal streets of New York, where
the subways run, are too valuable to be lost by
the companies owning them.
The salaries of the employes of the Electrical

Subway commission are paid by the state con-
troller, who is authorized to collect the amount
from the companies whose wires occupy the sub-
ways, but as the constitution of the board applies

to this city only, there has been considerable dis-

cussion as to whether the power of appointment
belongs to the state or to the city civil service

commission. Attorney General 'Tabor gave his

opinion on Tuesday of this week, that the com-
missioners referred to are state officers, in the
sense that they are agents of the state rather than
of the city of New York. It is thought that no
examination of the present employes will be made
but that applicants for positions hereafter will be
made by the state civil service commission.

It is a pity that anything so tiresome as the
following, which is taken from a Brooklyn paper,

should come from so near home :
" One of the

latest fads is the electric kiss, which originated

in Boston, and was introduced here by a Brook-
lyn young lady who had attended an ante-Lenten
party on Beacon Hill. It is thus described by a

young lady participant :
' The ladies and gentle-

men range themselves about the room. This
being leap year, the lady selects a partner, and
together they shuffle about on the carpet until

they are charged with electricity, the lights in

the room having first been turned low. Then
they kiss in the dark, and make the sparks fly for

the amusement of the onlookers. Oh, the shock
is delightful. I have never been to but one elec-

tric party, but I understand that after a young
lady has played the game for a while, it is im-

possible to give her a shock. Probably the

gentleman don't shuffle his feet hard enough on
the carpet. Gracious! I'm afraid I should wear
the soles off my shoes.' The electric kissing

parties are growing rapidly into popularity, in

spite of this being leap year."

The Commercial Cable company has re-elected

its old board of officers, as follows: President, J.
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W. Mackay ; vice-president, H. De Castro ; sec-

ond vice-president, C. C. Brown ; Treasurer, E.

C. Piatt ; secretary and general manager, G. G.

Ward.
The New York telegraphers will give their an-

nual performance and reception at Turn Hall,

on Tuesday evening, April 3d. On this occasion

will be produced the comedy drama, " Among
the Breakers," in which many professionals will

participate.

The electrical committee of the Philadelphia

common council, has recommended that the

electric lighting of the city be augmented by 230
new lights, in various parts of the city.

, The ferry house and depot of the Pennsylva-

nia Railroad company at the foot of Cortlandt

street, had a narrow escape day before yesterday.

The building is lighted by electric lights, and
poor insulation of one of the wires started

the woodwork ablaze. Fortunately the fire was
discovered and put out after having caused dam-
age to the extent of less than $50.
The pneumatic tube system of the Western

Union Telegraph company is complained of as

seriously injuring the health of employes. The
tubes running between the down town and up
town offices of the company, become charged
with sewer and other gases, so that every time

they open they empty volume after volume of

these deadly gases into the rooms. An attend-

ant states that nine men out of ten who attempt

to work in the basements succumb to the foul

surroundings. The health ofificers of the city

have been asked to institute an investigation.

The Pennsylvania Railroad company is said to

be contemplating the use of electric motors on
the Atlantic City street cars.

The bill substituting electricity for hanging in

the execution of criminals, has been ordered to a

third reading in the Assembly, but it has been
amended so that religious ceremonies may be
held within the prison walls, the immediate
relatives of the dead being present.

Ale.\. Duncanson, a lineman in the employ of

the Metropolitan Telephone & Telegraph com-
pany, fell yesterday and broke his leg while
climbing a pole at First avenue and Twenty-
second street. A.

Kansas City Chat.
Kansas Ctty, March 24.—The statement

sometimes made that Kansas City is poorly light-

ed is one that cannot stand in the face of the

following figures giving in detail the number of

electric lights in use and the places where they
are used: The Kansas City Electric Light com-
pany have two power stations, but the main one,

located at the corner of Santa Fe and Eighth
streets, stands first in the number of lights sup-
plied and size of station. The numerous other
stations are isolated. The foregoing company
have at the present time a capacity of 850 arc
and 2,500 incandescent lights; 675 arc and 2,000
incandescent lights being in use at this

writing, leaving a surplus of 175 arc and 500 in-

candescent lights. Power is furnished by nine
engines of following make: 2 Hamilton-Corliss;
2 Buckeye and 5 Ide, ranging in power from 80
to 250 horse-power. The boiler capacity is up-
wards of 900 horse-power. The power house is

of brick 50 X no feet and three stories in height
with a chimney 125 feet high.

The other plants are as follows: Warder Grand
Opera house, 1,500 incandescent lights, Thom-
son-Houston system;

Nelson & Weller building, 1,000 incandescent
and 20 arc. United States system;

Gillis Opera House, 450 incandescent, United
States sj'Stem;

Post Office and Custom House, 421 incandes-
cent. United Slates system;
Armour Packing company, 650 incandescent,

120 arc. Fort Wayne Jenney and Brush systems;
Landis Hotel, 700 incandescent, Edison sys-

tem;
Swift Packing company, 525 incandescent, 20

arc, Fort Wayne Jenney system;

J. Dold & Sons, 600 incandescent, 20 arc,

United States system;
Abernethy Furniture company, 150 incandes-

cent, Brush system;

Centropolis Hotel, 600 incandescent, Edison
system.

Whittich & Penfield, 150 incandescent. Hawk-
eye system;

Metropolitan Cable company, 80 incandescent,

Edison system;

Kan.sas City Cable company, 75 incandescent,

25 arc, Thomson-Houston system;

Grand Avenue Cable company, 150 incandes-

cent, Edison system;

Browning, King & Co., 20 arc. Excelsior sys-

tem;

G. T. Smith & Co., 23 arc, 32 incandescent,

Brush system—by the way it is the oldest plant

in the city;

Water VVorks company, 120 incandescent,

Hawkeye system;
Times building, 450 incandescent, Edison sys-

tem.

From the above figures one can readily see

that Kansas City is not so poorly lighted as

might be, as most of the total number of arc

lights 923 are outside lights, while the majority

of the total number of incandescent lights 9,653
are inside.

Besides the above there are two large com-
panies, one already formed and now construct-

ing lines, and another about to be formed, which
in a short time will add greatly to the facilities

for lighting our growing city.

The Holmes Electric Protective company, of

New York, have arranged with the Home Tele-

graph & Signal company to operate their burglar

alarm system.

The police commissioners have given authority

to the Mooney& Boland patrol, under the direc-

tion of the Mooney & Boland Detective agency
to patrol any and all streets within the limits of

the city in connection with their electric signal

patrol boxes.

The matter of underground wires in Kansas
City was a short time ago referred to the public

improvement committee by the common council.

Last night, at a special meeting of the common
council, the committee reported, advising that

the ordinance be not adopted, but after consider-

able debate, the ordinance was carried by a vote

of II to 4. The question in regard to system
to be used is left with the mayor, city engineer

and city comptroller.

The Kansas City Electrical works are now
wiring the new quarters of the National bank of

Kansas City for incandescent lighting; also a

perfect system of call bells from desk to desk.

The same company are now placing in the Excel-

sior Springs hotel, Excelsior Springs, Mo., a 160

number Porter electric messenger and guest call.

This system is as near perfection as can be at-

tained, and a description will undoubtedly be in-

teresting. The office annunciator consists of a dial

within a dial, the larger dial bearing the numbers
of the rooms in the hotel, while the smaller dial

bears the same words as the boxes placed in each
room. These boxes are similar to a messenger
call box, bearing 25 different calls, among which
are such as, "ice water," "coupe," carriage,"

"baggage," " mail," "porter " etc. By turning the

pointer to any desired point and releasing it, it

will register on the small dial in the office what
is wanted, while the pointer on the larger dial

registers or indicates the number of room. This
system is being used in a large number of the

leading eastern hotels, prominent among which
is the Hoffman house. New York City. This
system is under the supervision of W. H. Wood-
ring.

Mr. Walker, of the Electric Light company of

Leavenworth, Kansas, was in the city this week.
His company are about to increase their facilities

for incandescent lighting.

The Electric Construction company have se-

cured the contract for wiring the new Board of

Trade building for the Edison system. Okonite
wire will be used throughout. About 1,500
lights will be used. The same company have
also received the contracts for wiring the Ameri-
can Bank building and the new quarters of

Kansas City club. The system to be used in the
American Bank building has not as yet been de-
cided on but it will be wired for the Edison sys-

tem.

The following telegram was sent to the Hiawa-
tha Electric Light company by its committee
who visited Kansas City to inspect the New York
Accumulator company storage battery system
and embraces about all electrical phrases per-

taining to the system:

"Capacity of electrical accumulators are equal

to electromotive force of amperes divided by
volts, plus condenser, ohms and hydrometer.
Effects due to the rheostat." D.

From the Crescent City.

Ni:w Orleans, March 22.—The Crescent City
lays claim to the largest electrical plant in the

world. The Louisiana Electric Light and Power
company now operates 1,500 arc lights and 350
miles of wire have been strung. The company's
plant, although occupying half a square, is hardly

large enough for the requirements of the busi-

ness.

The engine room is 90 by 60 feet, and con-
tains two Corliss engines, 28-inch cylinder dia-

meter, with a 60-inch stroke' each, and a single

Corliss engine, 32-inch cylinder diameter, with a

60-inch stroke. The belt wheels are 24 feet in

diameter. The single engine is rated at

800 horse power, and others at 1,200 horse power
each. The belt for the pair of engines is 5 feet

3 inches in width and 165 feet long; that of the

single engine is 4 feet 3 inches in width and 15S

feet long. There are two condensers used in

connection with the driving power to increase its

force and decrease the use of coal. There are

two boiler feeders, each pumping 400 gallons of

water per minute. The pump that brings the

waterfrom the river has a capacity of 800 gallons

a minute, and is used in supplying the various

purposes for which water is required about the

building. The boiler room is 180 feet in length

and 55 feet wide.

There are three batteries of boilers of five

boilers each, connected to an 18-inch steam main
running from the engine room. Each boiler has

a capacity of 100 horse power, which may be in-

creased 25 per cent by the use of the condenser
or air pump. The steam trap is connected with

the steam main, so as to get rid of all condensa-
tion and return the same to the boilers.

One battery of boilers has been so constructed

as to be available for the combustion of crude
petroleum as fuel. A large tank for the oil sup-

ply is placed in one corner of the room, raised

to a sufficient height so that the oil will fiow

easily by its own weight. Around the tank is a
four-inch water space as a precaution against

fire. A series of pipes running along the front

of the furnace is connected with the oil tanks.

The oil, in passing into the furnaces, flows

through a burner so constructed as to have three

channels—one for steam, one for air, and one
for oil. When passing through the burner the

heat of the steam generates gas, which rushes

into the furnaces. The heat is tremendous, the

combustion perfect, without the least smoke, and
all the possible amount of steam is readily pro-

cured. The lighting up of the immense furnaces

is the simplest and most cleanly process imagin-

able.

The machine shop contains a forge, lathes,

milling machines, shapers, planers, boring ma-
chines, drilling machines, and tools required in

the manufacture of electrical apparatus of all

kinds. The men employed in this department
are all expert electricians, except the apprentices

who are learning the trade.

In the dynamo room there are_ fifty-four dyna-

mos, all of which are of Fort Wayne Jenney manu-
facture. Then there is a Slattery alternating

dynamo, intended to be used for the incandes-

cent system, which will be capable of lighting

1,800 lamps, which is also manufactured by the

Fort Wayne Jenney company.
The officers of the company are: President,

Jos. Simon; vice-president, John Nelson; general

manager, iVIaurice J. Hart; secretary and treas-

urer, F. S. Neustadtl; superintendent, .-V. W.
Reiling; chief engineer, F. Chas. Meyers. D.

From the Pacific Slope.

San Francisco, March 22.— Matroni Justici

has brought an action against the Pacific BfiU Tel-

ephone company to obtain $200. The plaintiff

alleges that his horse received a shock from a de-

tached wire which has permanently disabled the

animal.

The steamer Umatilla is lighted by two Edi-

son dynamos. Owners have found that it pays
to employ electric light, as steamers thus illu-

minated become far more popular.

The Western Union Telegraph company
some time ago served notice on the Sunset Tele-
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phone company, stating that the wires of the lat-

ter company must be removed from the poles of

the Western Union by January 31st. As the

order was not compHed with, the Western Union
gang removed the telephone wires from the poles

March 12th and left them on the ground. The
Alameda trustees have granted the Sunset com-
pany a franchise, giving them permission to erect

poles with the proviso that the wires will be
buried when the board makes the order.

Twelve arc lights illuminate the San Quinten
State prison.

Hotel Del Coronado at Coronado beach is

completely lighted by electric light. A new
building containing 350 rooms is to be erected,

li; will also be illuminated by electricity and
will be furnished with other electrical apparatus.

A trial trip on the San Jose Electric Motor
road was made on the 15th instant. Messrs.

Bishop and Rich, owners, and Mr. Fisher who
controls the patents superintended the test which
proved entirely satisfactory. The San Jose
council on the 19th granted franchises to three

electric light and motor companies on condition

that they lay their wires underground.
The I5erkley, California, Electric Light com-

pany started on the iSth. A mass-meeting was
held to celebrate the opening. M. B. Curtis of
" Samuel o' Posen " fame kept the meeting in

good humor. Three cheers were given for the

Jenney Electric Light company of Indianapolis.

The board of trustees of Riverside, has granted
a franchise to a motor company.
The Carson City electric light plant was

opened on the 3d instant.

The Honolulu, Hawaii, is putting in an elec-

tric light plant. Power will be obtained from
the city water works. S.

Burrton, Kansas.

BuTiRTON, Kansas, March 15.— While the

attend uii-e at the electric light test and ban-

quet on l.,st Friday evening was not as large as

was anticipated, still what was lacking in quantity

was made up in quality. There were present

from abroad: Captain Shields, editorial writer on
the Eagle ; D. C. Collier, of the Wichita Beacon j

Professor Norton, of the Newton Republican;
H. S. Gilhams, of the Halstead Herald ; S. J.

Lemere, representing the Nickerson Electric

Light company ; C. R. Wise, engineer of the

'Frisco ; O. H. Bentley and H. L. Jackson, of the

Kansas Midland, and several others.

Soon after the guests arrived, W. F. Stocker

took them in charge and cleverly explained the

accumulator system. Afterwards the entire party

were shown the dynamo and the mechanical de-

vices connected therewith. Later, the newspaper
men repaired to the Graphic sanctum, where they

took notes. After taking an inventory of the

Graphic office, the party took up the line of

march to the Radi-\ house, where about seventy-

five townspeople had assembled.
Supper was announced, and the tables were a

sight to see. They fairly groaned under every
delicacy that could be obtained. A few short

speeches followed, after which business com-
menced and, it is safe to say, all did ample justice

to the good things. After supper, speeches were
made by Mayor Johns, W. L. Daily, L. Cone, O.
H. Bentley, C. R. Wise, Professor Basell, W. H.
Wilson, Captain Shields, Professor Norton, C.

D. ColUer, Professor Gilhams, W. F. Stocker, R.

S. Thompson, and others.

After supper, W. A. Van Arsdale conducted
the visitors to his residence, which was beautifully

illuminated for the occasion and showed the

different styles of brackets, chandeliers and ad-

justable lamps in use. After this exhibition, the

party repaired to the Graphic office, where some
ingenious electrical devices of Mr. Blocker's in-

vention were shown, and several photographs
were printed by the arc lights. Still later, the

newspaper men were cornered and some some
negatives taken by electric light. As the hour
was then late, the party adjourned to the hotel

where a social time was had. D.

From Salt Lake City.

Salt Lake City, Utah, March 24,—At the

last session of the Utah legislature a bill was
passed entitled, "An act providing for the incor-

poration of cities," Two sections under Article

IV, the i8th and 19th are of interest to the elec-

trical fraternity, and are given in full :

"Section 18.—To make contract with and
authorize any person, company or association to

construct gas works, electric or other light works
in said city and give such persons, company or

association the privilege of furnishing light for

the public buildings, streets, sidewalks and alleys

of said city for any length of time not exceeding
three years.

"Section 19.—To provide for the lighting of

streets, laying down of gas pipes and erection of

lamp posts and to regulate the sale and use of

gas and electric or other lights, the charge there-

for and the rent of gas meters within the city,

and to regulate the inspection thereof ; to pro-

hibit or regulate the erection of telegraph, tele-

phone or other electric wire poles in the public

grounds, streets or alleys, and the placing of

wires thereon, and to require the removal from
the public grounds, streets or alleys of any or all

such poles and the placing underground of any
or all telegraph, telephone or electric wires." S.

From Jackson.
Jackson, O., March 24.—The contracts for the

electric lighting, which have excited such unu-
sual competition, have been awarded as follows:

Thirty arc light dynamo, lights and wiring,

Thomson-Houston company ; two 300 light in-

candescent dynamos, with lamps and wiring,

Edison Electric Light company ; engines. Ball

Engine company, Erie, Pa. D.

From Janesville.

Janesville, Wis,, March 26,—Representatives

of the Edison Electric Light company are in the

city endeavoring to secure a franchise for the in-

troSuction of their system. They offer to put in

a $30,000 plant within three months after the

franchise is granted. C.

THE ELECTRIC LIGHT.
The Progress Electric Light & Motor com-

pany of Mobile, Ala., lights that city with 181

arc lamps at a cost to the city of $17,970 per

annum.
A press dispatch from New Orleans dated the

24th reads: The entire plant of the Southwestern

Electric light company was seized to-day on a

writ issued by the United States court on judg-

ments in favor of the Westinghouse company,
aggregating $32,000. The concern has further

liabilities of $50,000 bonded indebtedness and

$4,000 accrued interest, making a total of

$86,000. The estimated value of the plant is

$90,000. The stock of the company is so widely

distributed that no one meets with a heavy loss.

The Eureka Kansas Electric Light company
has been incorporated with a capital of $25,000.

A. S. Van De iVIack is president.

The Williamstown, Mass., Electric Light com-
pany has been organized with a capital stock of

$15,000.
The West Side Electric company has been or-

ganized at Saginaw, Mich., by F. C. Stone and
others, with a capital stock of $30,000.

The Muncie Heat, Light and Power company,
of Muncie, Ind., has been incorporated by J.

Boyce and others, with a capital stock of $50,000.

The Aurora, 111., Electric Light and Power
company has been incorporated with a capital

stock of $15,000. The incorporators are Wynn
Meredith, WiUiam George arid F. B. Haviland.

Electric lights have been put in the Paris

morgue with an idea of increasing the effect pro-

duced upon murderers upon being confronted

with their victims. Under the effect of the light

the "confrontations " are expected to be much
more effective.

It has been stated that experience in the

palace of the Czar at St. Petersburgh, has

proved that electric light had an injurious effect

on plants used in the decoration of one of the

rooms. Dr. Siemens lighted his greenhouse by
electric light and discovered no evil results.

City Electrician Barrett, of Chicago, estimates

that the cost of operating the river electric light

plant will be $50 per arc light per year.

The Defiance tilectric Light company of De-
fiance, Ohio, are now running a Western Electric

arc plant of no lights, and have just ordered a

United States alternating plant of 500 16 candle

power lights.

The International exhibition at Melbourne
will be lighted by Soo arc lights of 2,000 candle
power each and 3,000 incandescent lamps of 17

candle power each. The Anglo American Brush
Electric Light corporation has contracted with
the Australasian Brush Electric Light Power and
Storage company for the whole of the dynamo
machinery and arc lamps for the installation.

The Fort Wayne Jenney Electric Light com-
pany now have 2,100 lights in operation in

Harlem, N. Y., from alternating current dy-
namos. A 600 light machine was put in opera-
tion seven months ago, and since its starting has
not burned out an armature nor met with an ac-

cident of any kind. Two 800 light machines
were started on the 15th and, notwithstanding
they have been running fourteen hours a day,

hav.e been operating without a hitch of any kind.

The ratio of conversion is 20 to i, 1,000 volts in

the primary and 50 volts in the secondary. The
two 800 light dynamos are run in multiple arc.

The Menasha (Wis.) Electric Light company
started Tuesday, March 20th, with 25 arc lights

on the streets of the city on a five years' contract.

THETELEPHONE.
The following press dispatch|dated March 21st

was sent from St. Joseph, Mo, : "There prom-
ises to be an interesting suit between the Bell

Telephone company and either the LInion Street

Railway company or the city of St. Joseph in a
few days. The telephone company claims that

its Savannah wire has been rendered almost use-

less by the stronger electrical current required
for the operation of the electric, street railroad,

and that when the line is extended to the main
part of the city the entire system will be greatly

damaged."
The annual meeting of the stockholders of the

American Bell Telephone company was held in

Boston, Mass., on the 27th. The treasurer's

statement showed that earnings from all sources
were $3,453,027.70 and expenses, $1,242,430.89,
leaving the net earnings $2,210,596.81, to which
adding miscellaneous credits of $27,011.31 makes
a grand total of $2,237,608.12. The dividends
paid during the year, i6 per cent, on the capital

stock, amounted to $1,568,336, The total surplus
Dec. 31, 1S87, was $2,028,035,92.
The report of ihe- directors showed that the

business of the company for the year 1887 was
on the whole satisfactory ; that the receipts for

royalties exhibited a reasonable increase, and that

the licensed companies, with but few exceptions,

have improved and extended their plants. The
number of exchanges is 743. Total miles of wire,

145,732, of which 8,009 ^rs underground. The
total number of subscribers was 158,732. The
number of instruments in the hands of licensees

under rentals is 380,277, an increased 26,759 over
last year. The number of exchange connections
daily in the United States is estimated at 1,011,-

517. The average number of calls per subscriber
showed an increase of 9 per cent.

Concerning the supreme court decision the re-

port says : "All the cases on all points are deter-
mined in favor of the company. The scope of

the patent for which we have contended was sus-

tained by the court. Justice Bradley, in behalf
of himself and Justices Field and Harlan, ex-
pressed an oral dissent on the question of fact

concerning Drawbaugh's priority of invention.
Otherwise the opinion expressed the unanimous
opinion of all the members of it."

It appears that bills for the regulation of tele-

phone rates have again been introduced, but the
result of the Indiana legislation has been so un-
satisfactory to subscribers that the directors

hope that no such measures will be adopted.
The long distance service, which has already been
extended from New York to Albany and to Bos-
ton, a total of 550 miles of pole lines and 10,000
miles of wire, is to be still further increased by
the construction of lines westward from Albany
toward Buffalo and from Chicago to Milwaukee
at an estimated cost of $1,000,000.

THE TELEGRAPH.
A. P. Swineford, governor of Alaska, has been

urging the officials of the Canadian Pacific Tele-
graph company to extend their line to Alaska.

A queer mid-air spectacle was witnessed at

noon yesterday by a whole boarding-house full

of people and throngs of excited school children.
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A mouse was walking one of the high wires of

I'acific Tostal Telegrapli company opposite the

Rossmorc House on Stockton street. Wlien he

liad got thirty feet away from the telegraph pole

the mouse grew very timid and scarcely advanc-

ed at all. At length he grew bolder, and finally

made the perilous distance of over three hun-

dred feet to the next pole. The wire must have

been at least twenty feet from the ground, and

how the mouse got so high in the air on the wire

and was enabled to walk at all was a cause of

much wonder to everybody. A child at length

explained the mystery of the mouse's queer jour-

ney by narrating how a black-andtan dog had

pu'rsued it, making it take to the pole. When
the mouse had completed its dangerous mid-air

trip, he climbed down the pole and stepped on

the hand of a looker-on, who carried him away

in triumph.

—

Sii/i Francisc} Examiner.

NEW ENTERPRISES.
A new theater to cost $115,000 is to be built

in Rochester, N. Y. About $30,000 of this

.amount will be paid for the real estate and the

'remainder invested in the building proper. It is

intended to build a first-class modern theater.

Warner & Brocket!;, architects of that city, will

have charge of the exterior and Leon Lempert,

also of Rochester, will have the interior arrange-

ments in charge.

Miscellaneous Notes.

The Knight Electric Gate company of Ale.x-

andria, Va., has been incorporated with a capi-

tal of $E,500,000.

Wirt B. Harvey of Memphis, Tenn., has in-

vented a secondary electric clock, which is de-

signed to operate in a circuit where a regulator

or master clock causes the circuit to be closed

for a short time during each minute; the inven-

tion being designed to simplify the action and

increase the efficiency and certainty of operating,

connecting and synchronizing the hands of the

secondary clock.

The city of Rushville, Ind., has decided to

put in a fire alarm system.

The city council of Mobile, Ala., has voted to

secure a complete fire alarm system.

A force of men is now employed breaking up

the three large cable tanks of the Great Eastern,

in which were once stored the cables which first

spanned the Atlantic.

When an electric current passes from a solution

of certain metallic salts with the atmosphere of

gas or vapor immediately above such solution,

an electrolytic separation of the metal takes place

at the surface of the liquid. M. J. Gubkin has

recently described an apparatus by means of

which this is made evident, and in which a par-

tial vacuum may be produced above the liquid.

Silver and platinum are found to separate out in

films which float on the surface; while zinc, in

contact with air, oxidizes as it separates; the

white flakes of zinc oxide gradually falling to

the bottom of the liquid.

The Stock Quotation company has sued the

Chicago board of trade for $15,000 for withhold-

ing market prices. The board of trade's defense

is that the plaintiff company furnished quotations

to the bucket shops. This charge the quotation

company denies.

The municipal council of Sofia, Bulgaria, is

considering the question of lighting the city by

electricity, and oilers a prize of 5,000 francs for

the best scheme of illumination, either by gas or

electricity.

Personal.

A. H. Roehm, of the Detroit Electrical works

paid a flying visit to Chicago last week.

Business Mention.

The Kansas City Electric Light company,

E. R. Weeks, general manager, seem to be well

equipped to meet any demands in the way of

light and power, judging from a recent illustrated

circular issued iDy them, showing Edison, Thom-
son-Houston and Westinghouse dynamos and

Baxter and Sprague motors.

The O'Keenan Electric manufacturing com-

pany has filed its certificate of incorporation at

Albany, N. Y. It will carry on its business in

Brooklyn. The incorporators are William M.
Grinnell, Edward H. Landon and Charles L.

Perry.

The Railway Supply company finds its quarters

at 211 and 213 Randolph street, Chicago, daily

becoming too cramped to accommodate its busi-

ness. On May ist, the business will be removed
to the large four story building 54 and 56 Frank-

lin street. The company has been organized four

years. During that time a prosperous business

in telephone, telegraph and fire alaim supplies

has been established.

The Garlock Packing company, of Palmyra,

N. Y., has recently established houses at Gads-
den, Ala., and Hamilton, Ont. The orders re-

ceived by them in the past two months have been

double the amount received during any previous

two months, and there is a fine prospect for a

steady increase.

The Heisler Electric Light company, of St.

Louis, Mo., within the last month have completed
the following central station plants, including

street and commercial lighting on their alternat-

ing direct current single wire system, using low
resistance lamps: A 300 light plant at Napal,

Cal.; one of 600 lights at Salem, Ore. ; one of

300 Hghts at Albany, Ore.; and one of 400 lights

at Saugerties, N. Y. The same company have
under construction to be completed this month
the following: A plant of 200 lights at Wabash,
Ind., for street lighting exclusively; one of 600
lights at Red Bank, N, J.; one of 400 lights at

Orange, N. J.; one of 400 lights at Ocean Grove,

N. J.; one of 600 lights at Fayetteville, Ark.

F. E. Degenhardt, Chicago, manager of the

Standard Underground Cable company of Pitts-

burgh, Pa., has recently taken orders for cables :

Central Union Telephone Co. 2,700 feet of 100

wire, No. 22 B & S. gauge, for Quincy, III;

Accumulator Co. of Detroit, Mich., 2,500 feet of

No. 3 B & S. gauge, for incandescent work
;

Missouri and Kansas Telephone Co. for St.

Joseph, Mo., 8,000 feet 100 wire No. 22 B & S.

gauge.

Chas. A. Schieren & Co , of New York, report

recent sales of leather link belting to the follow-

ing concerns for use on dynamos: Portsmouth
Electric Light company, Portsmouth, N. H.;

New York Electric Construction company, 122nd
street, between 2nd and 3rd avenues. New York;
United States Electric Light company, 59
Liberty street. New York.

The United States Electric Lighting company,
C. C. Warren, manager of the western depart-

ment, have just issued a handsome catalogue
containing testimonials from western patrons

only to the worth of the electric light apparatus
furnished by the company. The cover is original,

unique and highly artistic. The front page of

the cover happily compares the light of "ye
olden time " with that of the present day, while
the back page illustrates the seven ages of illum-

ination : The ancient, the mediaeval, the bar-

barian, 1776, 1871, "Mrs. O'Leary and her cow,"
and the "incomparable 1888." The catalogue
needs to be seen to be appreciated. It bears the
new address of the western ofifice : The Rook-
ery, La Salle and Adams streets, Chicago.

The Electrical Patents.

Issued Maixh 20, *S3.

379,567. Application of Electricity to Car Ligliting.

Camille A. Faure, New York, N. Y.
Claims 2 and 7 are given, as follows :

" Tiie combina-
tion of a car or veiiicle, a dynamo electric machine
having its armature mechanically connected with an
axle of said vehicle, a secondary battery carried by said
vehicle and electrically connected with said dynamo,
and means for varj'ing the strength of the field mag-
netism of said dynamo whereby the dynamo may be
used to charge the battery.

" The combination of a dynamo electric machine, a
secondary battery, an electric circuit uniting the dy-
namo andjDattery, a circuit breaker in the main circuit,
and a polarized electro magnet having two coils, one
of which is located in the main circuit and the other in
a derived circuit, said coils co-operating to control the
movements of said circuit breaker."

379,572. Electric Storage Battery. Charles D, P. Gibson,
New York, N. Y.

379,598. Plug for Making Electrical Connections.
Gustav Otto, Jersey City, N. J.

379,689. Dynamo Electric Machine. Marcel Deprez,
Paris, France.

The field of force is furnished by a series of inde-

pendent electro magnets placed in inductive relation

to two separate armatures mounted upon the same
shaft, and the arrangement is such that one pole of

each electro magnet acts upon one armature and the

other pole upon the other armature.

The armature cores are laminated, and are, besides,

built up of segmental sections so constructed that they

may be put together or taken apart with ease.

379.758- I'-lectric Annunciator. Barnet N. Botts, Paso
Kobles, Cal.

379,766. Tele-Thermometer. Fernando J. Dibble, New
York, N. Y.

379.770- Incandescent Electric Lamp, Thomas A.
Edison, Menlo Park, N.J. Filed December 9, i88t.

The object in view is to produce a lamp which shall

have a high resistance with a small radiating surface.

All connections to the carbon are preferably made by

electro plating.

The excessive length of coiled carbon gives

proper amount of resistance, while the manner in

which the carbons are coiled decreases the radiating

surface. The claims are given :

"i. In an incandescing electric lamp, the combina-
tion of two carbons, placed one within the other, for

reducing their effective radiating surface and increas-

ing the electrical resistance.

"2. In an incandescing electric lamp, the combina-
tion of two or more spiral carbon conductors, connected
in series, the coils of one covering and partially hiding

those of the others."

379.77^- Regulator for Dynamo Electric INIachines.

Thomas A. Edison, Menlo Park, N. J.
The object of the invention is to produce a method

and means for deriving from a dynamo electric ma-
chine two or more independent circuits in which there

will be a different electromotive force or pressure, such
circuits being adapted for independent regulation.

Claim 3 is as follows :

"The combination, with a main circuit having a

current of high tension, of two or more secondary
batteries arranged in series in such main circuit and
shunts around such secondary batteries containing

translating devices, such as electric lamps or motors,

whereby a division of the current in the main circuit

is secured."

379,772. Sytem of Electrical Distribution. Thomas A.
Edison, Menlo Park, N. J.

The main object is accomplished by throwing into

the main circuit, at a number of points, a counter
electromotive force, which causes between certain

points a definite drop in the tension of the main cir-

cuit. From these points are run pairs of conductors,

and the translating devices—such as lamps or motors
-—are located in multiple arc circuits from these auxil-

iary conductors. Each pair of auxiliary conductors,

with its translating devices, forms a shunt circuit from
the main circuit.

379,792. Electric Arc Lamp. Edward R. Knowles,
Brooklyn, N. Y.

The invention consists in the combination of a non-
combustible insulating ball with the upper carbon rod

and holder and a non-combustible insulating plate with

the lower carbon holder and lamp fjame.

379,802. Electro Mechanical Movement. James F. Mc-
Laughlin, Philadelphia, Pa.

379,815. Apparatus for Increasing the Traction of

Vehicles and Motors. Ellas E. Ries, Baltimore, Md.
379,8x6. Electro-Magnetic Traction Increasing Appara-

tus. Ellas E. Ries and Albert PI. Henderson, Balti-

more, Md.
379,820. New Mecuric Salt for Battery Fluids. Alexan-

der Schansschief, Gipsy Hill, County of Surrey.

379,822 Electric Heater. Carl Seller, Philadelphia, Pa.

Claims 2 and 5 follows:
—

"2. An electric heater

consisting of a radiating surface of fire-proof insula-

ting material, having conical projections around and in

contact with which heating conductors are placed, and
which are capable of being heated by the coils."

"5. The combination of the electric heater, line-

conductors, and a short circuit around the electric

heater, with resistances and a commutator switch in the

said short circuit.
"

379,832. Electrical Stop Motion for Knitting Machines.

Wait Talcott, 2d, Kockford, III.

379,842. Socket and Key for Incandescent Lamps. Gil-

bert Wilkes, U. S. Navy.
Claim 5 follows;

—"An incandescing electric lamp
having leading in wires whose extensions are of spring

metal, bent and corrugated as described, and the ex-

tremities of which are insulated, in combination with

a suitable socket whereby the lamp can be readily re-

moved or placed in position."

379,904. Elevated Railroad and Conduit for Electric

Wires, etc. Albert O. Oehrie, Philadelphia, Pa.

379,909. Traction Increasing System for Electric Rail-

ways. Ellas E. Ries, Baltimore, Md.
The invention is based upon the fact that a strong

adhesive effect between metallic conductors in contact

with each other is produced when an electric current is

passed from one to the other.

The object of the invention is to utilize the pheno-
menon of increased friction produced by the passage

of an electric current between the wheels of a motor
car and the rails upon which it travels for increasing

the traction of the moving vehicle at the will of the

operator or engineer, so as to have it entirely under

control and adjustable according to the demands of

the system from moment to moment.
379,911. Galvanic Battery. Alexander Schanschieff.

Gipsy Hill, County of Surrey.

We give the claim:
—"The combination, with a gal-

vanic battery cell and electrodes, of an exciting fluid

consisting of a compound of yellow basic sulphate of

mercury, and bi-sulphate of mercury having substan-

tially the formula specified, dissolved in water."
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Tin K BELT MANILLA ROPE

ffifff*^ TRANSMISSION
11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5th St., Phila.

A SPECIALTY.

Investigate before Buying.

Cleverly Electrical lUorks
1018 Chestnut St., PHILADELPHIA.

IMPROVED AUTOMATIC BURNER

1 the Automatic Burners the electricity not only lights

;as, but turns it on and off by means of the push buttons,
ays.

T)ie Automatic has been greatly improyed, and is fitted

with binding posts instead of the loose wires as formerly
aad new form of shell.

The improved Automatic and Pendant Burners are guar-
anteed to be reliable, safe, and of first class workmanship.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines f
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send vok Catalogue.

C. F. Annett, President. S. F. Fenton, Vice-Prea. and Treaa. Chas. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

-DEALERS IN—

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Liglitingr, Fire and

BurElar Alarms, Electro-Medical Apparatus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

CHAS. A. CHEEVER, Pres. WILLAKD <L. CANDEE, Treas.

The Okonite Company,

No. 13

lTE"Wi

aON/^

Manufacturers op

PARK ROW,

VORS.

ELECTRIC LIGHT, TELEPHONE and TELEGBAPH
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We partlcnlarly desire that a trial should be given onr wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that It Is the safest wire for the purposes known, and we

can withont hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated

OKONITE TAPE, the neat Insulated Compound for making Joints In the market. Estimates and

quotations furnished upon application.

Chicaoo Branch. 38 & 40 LA SALLE STREET, ChicaflO, III.
.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO.. Minneapolis, Minn.

Nebraska Branch. MIDLAND ELECTRIC CO., Omaha, Neb.

Boston Branch, F. E. PETtINGELL & CO., Boston, Mass.

Kansas City Branch, INTER-STATE ELECTRIC CO., Kansas City, Mo.

Standard Electrical Test

instruments.
AMMETERS and VOLTMETERS

OF ALL KINDS.
Ayrlon & Perry New Spring. Carpentir, Hart-

mann & Co., Galvanometers, Bridge and
Rheostats by all the Prominent
Makers. Call and Examine,

JAMES W. QUEEN & CO., 924 Chestnjt Street, PHILADELPHIA.

GARLOCK'S RING PACKINGS
SECTIONAL RING

AND

ELASTIC RING.

[he Best Packiiig

n^ade
For High Speed Engines

Send for particulars to

THE GARLOGK FAGKIXG CO., - PALMYRA, N. Y.

Send for Circulars to The Garlock Packing Co.. Palmyra, N. Y.

,

also Gadsden, Ala., and Hamilton, Out.

THE "CLARIC" l^y'IRE.
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspector of the Boston Fire Underwriters' tJnion, under date of March
29, 1886, he aaya : *' A Thoroughly Reliable and Desirable "Wire in Every Kespect."

The rubber used in insulating our wires and cables is specially chemically prepared, and is guaranteed
to be toaterproof, and loill not deteriorate, oxidize or cracky and will remain flexible in extreme cold weather
and not affected by heat. The Insulation Is protected from mechanical injury by one or more braids and ihe
whole slicked with Clark's Patent Compound, which Is water, oil, acid and, to a very great extent, fire proof.
Our insulation will prove durable wlien all others fail. We are prepared to furnish Single Wires of all

gaugea arid diameter of insulation for Telegraph, Telephone and Electric Lights from etocli. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hampshire Street, Boston, Mass.

HENKT A. OLAKK, General Manager. HEKBERT H. EUSTIS, Electrician.

The Electric Packing Co.,
CLEVELAND, OHIO, U. S. A.

MANTJFACTtTRBBS OF THE

Patent High. Speed Packing,
MADE ESPECIALLY FOR ELECTRIC LIGHT ENGINES.

Delivered free on 60 Days' Trial. Satisfaction Guaranteed or no Pay.

THE BILLINGS & SPENGER CO.,
Hua.ItTr'OH.I^, OOKFJSr.

MANTJFACTUBEES OF

Drop Forpss in Copper, Iroii or Steel

Pure Copper Commutator Bars for Eleclric Motors or Generators.
Steel Commutator Rings and Nuts, Steel Wrenches and Eye Bolts.

Correspondence solicited and estlraates furnished on receipt of models.

BRJlNGS-FROM PURECOPPERrrr?-

THE BILLINGS &SPENCER.CQ HARTFORacONN

MANUFACTURERS OF

Automatic Electric Motors,
IN ALL SIZES FROM ^ H. P. UPWARDS.

Hiffh Efficiency, Perfect Regulation, Superior Workmanship, Ease of Management, Remarkable^ Simplicity, Etc., Etc.

DYNAMO ELECTRIC MACHINES,
For ELECTROPLATING, E L ECTR OT Y P I N C, COPPER REFINING &c.,

THE EDDY ELECTRIC MFG. CO.,
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J. B. YOUNG, K. JAMISON.
PRCSIOCNT AND TRCAB, VICE-PREStOCNT.

OFFICE.

N O. 69

Schmidt & Friday

Building. r
PITTSBiJRGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

GHRISTCHURGH.
NEW ZEALAND.

Electric [ighting,

The Council of the City of Christ-

church, New Zealand, hereby invites

tenders for lighting the above cily

with Electricity, in accordance will-i

the Specifications and Condi. ior.s to

be seen at the office of C. R. BqcI;-

land, Esq., resident agent for New
Zealand at San Francisco.

Tenders to be sent direct to the

Christcburch City Council, New Zea-

land, to arrive on or before the ist

doy of July, 1SS8.

F. T. HASKINS,
City Council Office. Town Clerk.

Feb. 23, 1S88.

Edgenk F. Phillips, W. H. Sawtek.

THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON, 0.
;

.MAM'FA' 11 liKIlK or

Hard Rubber goods for glectrical purposes.
SPKCIALTIKS OK AI.I, KINUS .MADE TO OliDIjri.

Soft Rubber Tublngr and Rubber Tape.
CiitnloKUi' iiiiil Prlci-H fiimlKlicd on nppHcallon.

Gutta Percha Insulation.

I

PROVIDENCE, R. i.,

Hauufacturers of Patent Fuaished

Insulated Electric Wires,
Telephone and Incandescent Cords,

Electric Light Wire

Magnet Wire, Patent Rubber-Covered
Wire, Lead-Encased Wire, Flex-

ible Cordage, Office and
Annunciator Wire.

Underground and Aerial Cables.

NEW YORK OFFICE: 18 Cortlandt St.

P. 0. AOKERMAN. Agent.

stj:bsciii:be3
Full TUK

Western Electrician

Our Balata Insulated Flexible Cords
ARE SUPERIOR TO ALL OTHERS.

SEND FOB SAMPLES.

MAJJIIFACTUEERS OF

Insulated Wires, Flexible Cords ^n£Gables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

;A, B. LYMAN
Electrical Supplies,

Cleveland;

Ohio.

-THE-

Grimshaw Splicing Compound,
A Perfect Insulator, and the onl.y Compouna

that will make a perlectly

"" "«=>' Required. por Sale at all Supply Stores

NEW YORK INSULATED WIRE CO., Manufacturers,
452 BROADWAY, N. Y.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.
EXPLOITER OF

Electrical Inventions.

/looms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO ILL.

lOl 1
Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.
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HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BJLRE AND irrSXJLAXEID ^^TIRE.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk and Worsted

Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.
EjLnj.

PATENT "K^ K
" LINE WIRE

FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

factories: waterbury, co n n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL,
185 DEARBORN ST., CHICAGO, ILL.

AGENTS FOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

United States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PKOPRIETOE8 OF THE

Cliase Police aM Fire AlamTelegraBl

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

J. J. DICKEY, President. ISRAEL LOVETT, FLEMOU DRAKE, Vice President.

H. J. WELLS, Sfic'y and Gen'l Man. Sup't and Electrician. L. H. KOKTY, Treasurer.

111.

OMAHA, NEBRASKA.
DEALERS IN

For tfe© TmM^^a^h.t TmlmpUom.^ as€ Sl^et^le £r£g£it.

Hotel and House Annunciators, Burglar Alarms, Fire Alarms. Electric Gas Lighting, Speaking Tabes,
Elevator Annunciators, Batteries. Push Buttons. Electric Pens, Telegraph Learner's InstrumeniB, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, EaUway Velocipedes, Cars, Etc.

Wkstkkn Agents THE OKONITE CO., and tlie Return Call System of Hotel Annunciatora. Fire
Alarms for Cities and Towns. We own the Franchises of the "Western States and Territories for the

IMPROVED McCULLOH

and are prepared to give franchises and construct plants on reasonable terms.

B^^Estlmates furnished and contracts made for any and all kinds of Electrical "Work In any part of the
West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

MAGNETO BELLS.

Rose &. Rein,
Electric Uorks,

322 N. Second St., St. Louis, Mo.

SEBASTIAN MAY cSs CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed especially for electri-

cians and others requiring a liithe

for accurate woik. Caralogiie of
Lathes, Drill Presses, Tools, etc.

mailed on application.

Xjct.-tlxes 0x1 1' x-i.a,l.

184 W. Second St.. Cincinnati, 0.

The Globe Electric Company,
Manufacturers. Importers and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES.

46 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits.

These sets require no technical knowledge to connect; they are
all contained In black, highly flntshed hard rubber cases, mounted la

nickel plate and ready for use. The bell domes are all Z\ Inches, the
colls are wound with silk covered wire and the contacts are of

platinized silver.

Three Way Annunciator and Bell Set $16 00
Jn.valid'8 Portable Call Bell Set 7 00
Burglar Alarm Set _ 7 50

Fire Alarm Oucat $7 00 to 8 00
Portable Electric Testing Sec 10 00
Family Electro Medical Set 12 00
Telegraph Set for Short Lines and Learners -— 6 50

High and Low Temperature Alarm 12 00

Single Stroke or Trembling Bell Set 6 00
Switchboards, Switches, Annunciators, Bella, Wires, Push But-

tons, Alarm Contacts, etc.

WATERHOUSE SYSTEM

ARC ANo INCANDESCENT
ELECTRIC LIGHTING.

The only perfect Automatic Instantaneous

Current Regulation.

A 2,000 c. p. Arc Light produced with less than two-thirds of a Horse Power, or
twelve 16 c. p. incandescent lamps to one Horse Power.

We are producing 210 2,000 c. p. Arc Lights, Commercial lighting, on 3,400 lbs.

of coal per night, from dusk to 1 o'clock, or 2 lbs. of coal per light per hour.

We guarantee that the above lights will successfully compete with any Arc Lights
in the world, for Size, \\ hiteness and Steadiness.

Advantages, 25 per cent, less in steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND MFG. CO.
HARTFORD, CONN.

—ANB

—

154 LA SALLE STREET, CHICAGO, ILL.

SHAW <§. GEARY
MFGR'S «<.'DEALERS :

53&55N0.SEVENTH ST.

A f~.
PHILADELPHIA^ C<

SEND FOR CATALOGUE.

WANTED
I'osition as Superintendent of Electric Light
Plant, by young man thoroughly competent
to take charge of large installation. IVIore
than two years' experience. Best of references.

Address, E. M., Postoffice,
Danville, III.

The Standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Leclanche' Batteries

Are those whicli bear this

ISABEL and the Trade-Mark, OOjSTDA.

DO NOT DE IMPOSED UPON BY IMITATIONS.

If dealers have not the Oenuiue Battery,
send direct to us for Prlce-List.

THE LECLANCHE BATTERY CO.,

60NDA (formerly frism) CELL, COMPLETE. 149 West Eighteenth Street, New York.

GENUINE DISQUE CELL, COMPLETE.

The Porous Cell also bears Label.



WESTERN ELECTRICIAN. March 3', li

Electric Light Ropatring, General Machine Joll-Work, Pattern Making. Etc., Etc.

ELECTRICAL AND MECHANICAL ENGINEER. ^'A^JS^plgtuRER.
OfTico and Works: 76 MARKET ST., CHICAGO.

Xlll'i ItlOCIt AUTOIHA-ITIC? EINOIJNE.
For Klcctrlc LItrlit tftTvloo iiiiil nil olliur iiiirjioHCH requlrluK I'ower; Ecoiidiiiiciil In Steam Coiisiimplion;

DooB not Riicci; Spued UoiiHtrmt uiuh-i- Viiryliih' liWiuln and PrcHBuro at Sluiim; Sliiiplo In Coustructton.
lU'fiuIi-eM no morn H|muu than duulili.' dlHC ctigluoii.

Contracts taken forcomplotc atcam plants, Incliiding ln>ll.'i - :iiiil :ill i-iiituci li

tlon. All work nuaninteeil. Send for Caliiloguo and full pnrLlcuimM. Aiiilri.;s.4

TlIK TAYLOR IVIANUFACTURING CO.. Chambersburg, Vi\

Chicago Electric [lub.

Tliere will be a meeting of the Chicago
Electric Club Monday evening, April
3ii(l, at H o'clock, at the rooms of the Club,
133-124 Clark Street.

Annunciators,
PATENT GRAVITY DROP.

ANNUNCIATOR SUPPLIES.

Mansfield Electric Co.,
383 FEDERAL STREET, BOSTON, MASS.

GILES JLNXI-IWIAGNEXIC SHIELD EOR -yWAXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Oeniiemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day
it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-

tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time- -:^

keeper. At present, I look upon a watch ---^

without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic disturbances.
Send for descriptive circular.

'
' * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by bein^ worn in the vicinity of a
dynamo machme.

The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.
WM. A. ANTHONY,

Prof. Phs. Dept. , Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of veiy great importance to horologists

and watchmakers ; it will render opera-
tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN "WATCH CO.,
Waltham, Mass.

GILES BROS. CO., 103 State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactured for both

f\re apd I^eapdi^sqept §ir(;uil:8,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICITED.
Address :

..is 1
)

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitution and Monument Sts. Factory E, Bnren and Monniuent Sts.

NEW TOKK:
Rooms 34", 348 & 349 Pottze EtriLDiNG.

BOSTON

:

KooMs 57 & 58 Hancock Bldg., 178 Dbtohshirb St.

T\)e U/oodbury

AUTOMATIC

Cut-Off High Speed

ei|Gii|6:.

ALSO BniLDEKS OF

piali^ 5lide l/aluei

AND

DoDWe YalTG MefliM Speefl

AUTOMATIC

-MAStlFACTURED BY-

^OODBUI^Y €hGINB

(gOMPANY. '"•L

Qut-Off E^9<5i9<?s

TUBULAR BOILERS.

Address the ManafactnrerB at

, ^'", 652 Mill street, ROCHESTER, H. f.



March 31, 1888 WESTERN ELECTRICIAN.

n

G.£G. "Electric Motor y

IMJjr
1-2 H. P. Motor for Incandescent Circuit.

Efficient Electric Motors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REGULATION.

Interchangeable Parts. Designed for Popular Commercial Use.

90 South 5th Avenue, Mew York City.

CJIjESTT-ESX^-A-IVID, OHIO.
MANUFACTURERS OF

—A N D-

Incandescence

Lighting

Apparatus.

CARBONS FOR ARC LAMPS. Etc., Etc.

Chicago agent,

ALEXANDER KEMPT,
130 Washington St.

Omaha agent,

E. G. TUPPER,'
1509 Farnham St

Oynamo Tenders' Hand-iook
By F. B. BADT.

ICO pages
; 70 illustrations ; flexible cloth binding ; size of type page,

6x3 inches.

Designed for Dynamo Tenders and Linemen, Stationary and Marine

Engineers. Just the book for men who wish to learn how to operate and

care for electric light installations.

The only book of the kind in the English language. Twenty-one
hundred copies of the first edition of 2500 copies already sold.

Price, postage pre-paid to any address in United States or Canada.
$1.00. Address

WESTERN ELECTRICIAN CO., Publishers,

6 Lal<eside Buiiding:, CHICAGO.

Jl^e p^pk^p-l^u^^ell fT^m'm^ and fT\[^. Qo.

PT f .' y^^^yM^^^N Adapted to all Systems.

I^^^^^m CITY OFFICE,

Light I'^^l^nPineSt
Garboq^

Tlie Empire City Electric Co.

15 DEY STREET,
NEW YORK.

IVJANUFACTURERS & QeALERS
IN ALL KINDS OF

ELECTRICAL SUPPLIES.

The Western Electrician.
$2.00

A YEAR.

TAe Handsomest,
The Cheapest,

The Best.
Send in your subscription for the only Electrical JournaV

published in the West.

No. 6 Lakeside Building, Chicago.

]^ia^o^'^io Xai@^^' o^msoit^.
P^iX*a,<3.^,-y Oo.]:*l30]:i. Oo]:xxx>OiXX-sr.
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Weather-Proof Line Wire,

FOR ELECTRIC LIGHT PURPOSES.

The Insulation Resistance is good, and is not affected by moisture, heat,

cold, acids or alkalies. But little more expense than Underwriters.

lectricsLl Suipply Co
171 RANDOLPH ST., CHICAGO. 17 DEY ST., NEW YORK.

Factories, ANSONIA, CONN. Branch Office, 125 W. 6th St., KANSAS CITY, MO.

THE ELECTRICAL PROTECTIVE SUPPLY CO.,

Factories: ANSONIA, CONN.
Manufacturers and Importers of and Dealers in

Telegraph, District Telegraph, Telephone, Fire Alarm. Burglar Alarm, General Electrical'

Supplies, and Railway and Steamship Supplies.

Sole Agents United States for APPLEaATE'S ELECTRIC FLOOR MATTING.

The Chicago Electrical Development Co.,
PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on royalty. We have superior advantages for placing patented articles on the market
Correspondence with inventors solicited.225 IDES-A.n:BOI=L]>5r ST., CJHICJ-A-CS-O.

THE ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER, Manager. 171 Randoluli Street, CHICAGO

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.
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Forest City Electric 'Worlds,
Manufacturers of CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GANG SWITCHES, FROM 5 TO 40 AMPERES.

Ouick Make and Break Uncon-
trolled by the Handle.

Correspondence

Solicited with

Electric Light

Companies.

W. B. CLEVELAND Proprietor, 26 S. WATER STREET. CLEVELAND,

'ifSk

is tanned on the surfaces
only; the

llflUOll^MWlIBl.
S°nd for Oiir Valuable Bnnk fnr Engineers and Belt Users. Free.'^
* Agents in all Oities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

SO?. XjOTJItSf 3VEO.

m^i
Begs leave to announce that it has largely increased the quantity and surface and greatly improved the form of the negative element of the

The New Form is clearly shown in the cuts and neeas no explanation.

ITS ADVANTAGES.
The Battery holds up longer when overworked, recovers quicker when relieved, and the material being all

in one piece instead of in two pieces, the breakage heretofore suffered in transportation, in handling, and in

any depolarizing treatment (after accidental short circuiting} will be wholly saved. "// 7ms good before; it

is'hetter -now." The Battery f^M^rWj^ is unchanged. The negative element is of the same materia"

and undergoes the same preparation as before, and is everlasting-, and so guaranteed.

THE OTHER FEATURES OF SUPERIORITY, NAMELY:
Connections that will not corrode, Lock-tops that absolutely prevent evaporation and creeping

of salts, absence of grease, Flint Glass well annealed, Hard Rubber Bolt connection
that is reliable and durable, pure Zinc and pure Sal Ammoniac, etc

,

Address ARE ALU PRESERVED.

i.A"W TELEPHOITE COliffPiilT'2',

112 LIBERTY STREET, NEW YORK.

TheRAILWAY TELEGHAPH SUPPLY CO.

211 and 213 RANDOLPH STREET,

OHIO-A.Ca-0,
-MANUFACTURERS OF-

Magneto Bells, Annunciators,
Burglar Alarms,

Fire Alarm Boxes and Supplies,
Electric Bells, Batteries.

WE MANUFACTURE THE

Best Disque Le Clanche

Batteries

'in the market- Write for prices

on all kinds of

BATTERIES and SUPPLIES,

[ Zincs, Sal Animouiac, Blue

Vitriol, etc., etc..

General Western Agents for the Sale of

] J. H. BUNNELL & CO.'S

TElegfapIi Apparatus

( A Full Stock always on hand.

We are headquarters on all Telegraph Goods

Instruments, Insulators, Brackets and Line Materials.
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SLATTERY HTDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

tfort Wayne Jenney Electric Light Company
FORT WAYNE, INDIANA.

Tlie xiaost carefully "^^orlced out and coxaplete Alternating System of Zleetrlc

Zilglitlng in Szlstence.

ARMATURE

(iMranteeil

Converter

ti

12

16

Power

kips

TO THE

Horse Power

Guaranteed.

SLATTERY ALTERNATING DYNAMO.

port U/ayneJenney Electric Cight Company,
MANUFACTURERS OF «

Xlie Slattery Indixctioin SysteMi,
AND

THE JENNEY ARC DYNAMO AND LAMP.
Main Office and Works, FORT WAYNE, IND.

NEW YORK OFFICE: 242, 244 E. I22d St. New York Electrical Construction Co.
CHIOACO OFFICE, 115-117 Monroe Street, I PHILADELPHIA OFFICE, 26 N. Seventh St.

W. J. BUCKLEY, Manager.
| G. a. WILBUR. Manager.

CITY OF MEXICO OFFICE MEXICO, F. Adam, Successor.
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The Ularing ||nti-|nduction 0I gunched Cables
For Telegraph, Telephone, Electric Light and Power; Underground, Submarine

and Aerial.
^ LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line Wire, Underwriters', Magnet, Annunciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables.

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high

insulation. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

Aerial Use,

Subterranean Use,

Submarine Use

Concealed Wiring in all Locations.

16 Dey St., NEW YORK.

Electric Light and Power.

Telegraph and Telephone,

Railway and all other

Branches of Signaling.

CLARK B. HOTCHKISS, Gen! Mgr.,

All Sizes

Lead Encased Wires.

LEATHER LINK BELT TESTIMOWIAL.

The Sprague Electric Railway and Motor Co.,

Office, 16 and l8 Broad Street,

New York, Dec. 19, 1887.

Messrs. Chas. A. SCHIEREN & Co., 78 Cliff St., N. Y.

Gentlemen :—We have pleasure in testifying to tiie value

and reliability of your Link Belts. At the American Institute f

Fair, recently held in this city, we ran our two large dynamos by i

their means, and during the three months they were in use, they

were satisfactory and gave us no trouble whatever. We especially

recommend them for the ease and quickness with which they can
i

be made endless.

Yours very truly,

Sprague Electric Railway & Motor Co.

H. McL. Harding, General Agent.
American Pat. Joint.

di|LLEHDER

'

NSULATING and
WATERPROOFING doMpAJiy,

45 Bceatai'way, Sfe-w '2'«s&. I54 KaSalle St., Clileago,
MAmTTAOTUEBEB OT

INSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, In Plaster,

Damp Places, Etc., Etc.

Tetntdad Wiees for Line "Work In place of Underwriters.

•FSTiT^OTT^ XCi XjXCSrXX'X' "WZEV-IBS of a.U sizes a. SZ*£:OX.A.X^*I?7_

NEW YORK SAFETY STEAM POWER CO.,
Ballders 6t Hlgl Grade SeU-Contalned

Ammatic cm-Off Eiines,
SPEOIALLT iuDAPTBD FOE EUHTTING

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

"Westesit Ofpioh ani> Waeeeooms:

64 & 66 S. Canal St., Chicago, III.

WH. A. HAMMETT, Manager.

ANSONIA BRASS & COFFER COMFANY,
Sole Manufacturers of COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

C B B A

CUT SHOWING STYLE OP INSULATION.
^.—Copper Wire, B. 5.—Two Braids, saturated with Fire-Proof Insulation. C.—Braided CottODi

•laturated with a Black, Weather-Proof Composition.
Approved by New York Board of Fire Underwriters. Samples furnished upon application. Pure Elec-

tric Copper Wire, bare and covered, of every description.

FACTORIES:
64 Washington St.. Chicago, Ills. ANSONIA, CONN.

WAREROOIHS:
| f.^^^

^I Cliff St., New York..

Dakiez. "W. Maemon, President.
A]>Diso:7 H. NoEDTKE, Vlce-President.

Chablss D, jBNiraY« EleCtMOlfllL BsAizrAED BoBisoTT, Secretary;
Amos K. Holloweli., Treason^

Jenney Electric Company.
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improved Oynamo, tamp «|

Electric |||otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these essentials It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished tor the Jenney Arc or Incan-
descent Systems, or for both combined.

The Jenney • 'IncandescentDynamos are self-regulating,
and permit the Curnlng on and oG. of one or »II of the Lamps
at will.

This Company gives special attention to f*>'''''i.U.ili'^ M'.us^
ShopSy Factories^ etc., with Individual I'ianCi.

m- m m nmin iliostbitiiig ihd gEscgiiim; tie sisteh..^
"

OFFICE AlfD WOBKS:

J Cor. Kentucky Ave. and Morris St-

l INDIANAPOLIS. IND.

.
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The Thomson-Houston Electpic Go
EASTERN OFFICE: WESTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON. PULLMAN BUILDING, CHICAGO, ILL.

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

SERIES LAMPS
FOR

UrC'Circuits.

These Lamps have repeatedly
shown their superiority under
test.

First Medal : Best Arc-Llgbt, LoulBTllle, 1883,

First Prize : Best System of Arc-Lighting,

Cincinnati Industrial Espoaltion, 1883.

Electric ||rc-[ighting

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp, is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the customer.

SELF GOVERNING ELECTRIC MOTORS.
; for the transmission of Power. Plans and estimates for all kinds of Arc

and Incandescent Lighting and Power Plants.
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Edison'sNewLamp
RESULT OF

EXPERT TEST
BY ELECTRICIAN OF

Chicago &noi1huiesternj|.j|.

Over 2000 Hours Average Life and 12.18
16 candle power lanaps per horse power.

CHICAGO & NORTHWESTERN RY. CO., TELEGRAPH DEPT.

G. H. Thatee, Sup't.

• Chicago, March 13, 1888.
LEOfTAED & IzAKD, Chicago.,

Dear Sirs :—Regarding the Electric Light Plant at Clinton, Iowa,
installed by you for this Company last December, I wish to say that your
guarantee of 13 sixteen candle power lamps per horse power and 600 hours
average life has been more than realized. The result, from careful tests,

shows 13.18 sixteen candle power lamps per available horse power, and the

record up to date shows an average life of over 3000 hours.

The pressure over the entire system does not vary over two volts,

and the insulation with everything connected exceeds 100,000 ohms.
The dynamo works without sparking, and the whole plant is in every

way satisfactory. Very respectfully,

(signed) G. H. Thateb, Supt. Telegraph.

Plant Installed by LEONARD & IZARD, '''"'Wk^&To%fm°co'^,''''''''

185 DEARBORN STREET, CHICAGO.

U- S. LAMP,

Grand Opera House
MINNEAPOLIS.

610 U. S. 16 Candle Lamps, 53 Indicated pXII.

348 Edison 16 " " 54

CONSEQUENTLY, THE

Eoison pEiinT idis Rejected mo Put Out,

AND UNITED STATES PUT IN.

U. S. 610 Lamps, 53 H. P., equals 1 l^Aper H. P.

Edison 348 Lamps, 54 H. P., equals 6tVt per H. P.

ABOVE FKOM AOODBATE TESTS. NO COMMENTS. FOE PAKTICULAKS, APPLY TO

THE U. S. ELECTRIC LIGHTING CO,

C. C. WARREN Manager. 216 LA SALLE ST., CHICAGO.

Standard Electrical Works,
MANUFACTURERS OF

HOTEL AND HOUSE

INNUNCIATORS. Telegraph and Telephone Ipparatus,
BURGLAR

ALARMS.
SOLE MANUFACTURERS OF THE

HESS SYSTEM OF GUEST GALL, FjREALARM « ANNUNGIATOR G0M6INE0.
CALL BELLS, "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock : Full Line of Iron, Steel and Hard-Drawn Copper Wire, Delivered at Lowest Prices.

®" ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. ..« CINCINNATI, OHIO, U. S. A.

The Railway Telegraph Supply Co.

Manufacturers of and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
A.TSSSXJV<CIA.TCHtS, 3IA.G1SETO BELLS, BA.TT.EIIIES, ETC.

WE CARRY A FULL STOCK OF J. H. BUNNELL & CO.'S TELEGRAPH INSTRUMENTS.

Line Wire and Equipment, Pins, Braclcets, Cross-arms, Insulators, Etc., Insulated Wire and^ Cables.
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THE ]VArMO]^>4.i:^ BOBT C
Cle-ireland., Oliio.

MANUFACTURERS OF

ELECTRIC LIGHT CARBONS »ndBATTERY MATERIAL.
DYNAMO TENDERS' HAND-BOOK.

By F. B. BADT,
100 i)nffcsj 70 illustrations; Hexiblo dolli Ijindiiig; size ot type page, Bx3inclieK,

Designed foi- Dynamo Tenders and Linemen, Stationary and Marine Enciueers. .Just the hook for men who wish to learn how to operate and care for electric light

installations. The only hook ot the kind in the English language.

Price, postage pre-paid to any address in United States or Canada, $1.0O.

Address, WESTERN ELECTRICIAN CO., Publishers. 6 Lai<eside Building, Chicago.

The Standard Carbon Co.,
SUCCESSORS TO THE

Boixlton, CleYeland.* a.i:icL Crystal Carbon CoiMipanies.
C IjiE XT E3 X. jSL IV 33 , OHIO.

THE VULCAN WIRE,
IIEnETOFORE KSOWN AS

THE CAMPBELL LINE WIRE,

For the Electric Light, Telephone and Telegraph,
MAKUFACTUKED AND SOLD BY

The Campbell Elpctrical Supply Co., 95 Miik st., boston, mass.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armlngton & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rooking and Stieffleld Grates. Lowe Feed Water Heater,
Blake Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
Branch, Room 31 Water Works Building, 600 Walnut St., Kansas City, Mo.

Sawyer -Man Electric Co.
LICENSEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTUAL LIFE BLDS,

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent LIghtlne.

Philadelphia Office:

No, 308 WALNUT gT

BOSTON OFFICE:

No, 33 FEDERAL ST,

Eetlmates Furolsbed for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company is AUTOMATIC In Its regulation, and fflll maintain a UNIFORM
LIGHT, with ALL or ANY PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN and
win MAINTAIN Its CANDLE POWER during Us Guaranteed Life.

Tllinivrii||i||tim
-CONTAINING-

Compensation Balance iHair-spring,,
"^T^HIOH .^xi:

Uninflaenced

llagnetism.
PAILLARDS PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAIR SPRINS.

Adjusted

TO

Temperature.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Elihu

'

Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested
them.

These watches are made in all sizes. Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and
cost no more than other makes of same quality without the Non-Magnetic feature.

They are especially adapted to the uses of

m JkHB WOEKIES AMOUHD D¥lfAM0§,
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

For SsLle bv all P'irst-class Je^Krelers.
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DIVIDED POWER
i

Costs to Purchase
Casts to Maintain
Costs to Lubricate
Costs to Drive

VERSUS THE

Westinghouse

ENGINE.

CONTROLLED BY

Westingliouse, Church, Kerr & Co.
1 7 Cortlandt Street -New York.

97 Fifth Avenue — Pittsburgh.
I 56 and 1 58 Lake Street Chicago.

Independent Engines convert their whole power
into merchantable product.

Take tlie Engine to the Work, not the Work to the Engine.

Fairbanks & Co.

THE fISTIN&HOUSE MACHINE CO,

Pittsburgh, Pa.

302 and 304 Washington Ave St. Louis.
1312 Union Avenue Kansas City
1 330 Seventeenth Street Denver, Col.

Utah and n/iontana Machinery Co.
259 South Main Street -Salt Lake.
East Granite Street Butte, Mont.

Parke & Lacy.

THE AULTMAN & TAYLOR CO.,
Repre3ented by Kobheto Bokek & Co., City of Mexico, Mex.

Stevens, Corwin & Co., lis Chambers St., NewTork City.

With bouses in Panama, C. A., Lima, EuenOB Ayres, Guayaquil
and Valparaiso, S. A.

2 1 and 23 Fremont St San Francisco.
33 and 35 N. Front St—-Portland, Or.

Tlie D. A. Tompkins Co.
36 S. College St.. Charlotte, N. C.

46 S. Pryor St Atlanta,
Georgia.

PAYNE AUTOMATIC ENGINE
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Yalve and Corliss Yalve

ENGINES.
SELF CONTAINED AND SINGLE CRANK

ENGINES
ially kt0 for Electric LiiMing.

WESTERN DEPARTMENT:

^, i;

No. 10 8. Canal St.

1
^ CHICAGO.

H. S. WALKER, manager.

telephone: 4024.
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WESTERN ELECTRIC COMPANY
!

Chicago.

New York.

London.

Antwerp.

CHICAGO FACTORY.

Patterson^Tables
FOR USE

Overhead, Underground and Under water,

HAVE THE

Best Record for Low Inductive Capacity, Higli Insulation and Durabilty,

AND ARE THE

Best for Telegraph,Telephone and Electric Light Use.

WE HAVE STILL A LARGE QUANTITY OF

KERITE WIRE,
Size No. 13, B. and S. Gauge, 6-32 inch Insulation, which has been in use, but is practically

as good as new. We will send a sample of this Wire and quote a very low price to anyone
who inquires. The price is so low that it is cheaper to use this wire than new wire of even No. 16

gauge, so this offer is of advantage to anyone who wants Kerite Wire of sizes Nos. 13, 14, 15 and 16.

J. GEO. KAELBER, Selling Agent, 3 & 4 Duff Block, Denver, Colorado.
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A New Pattern of Reflecting Galvano-
meter, with Lamp and Scale.'

By G. L. Addenbrooke.

The instruments which I am about to describe

are the outcome of improvements and modifica-

tions which have suggested themselves from time

to time as the result of a good deal of experi-

ence in electrical testing for telephonic, electric

lighting, and general experimental purposes. As
usually constructed, the reflecting galvanometer
is essentially a laboratory instrument, demanding
care and skill for its management besides being
costly. Perhaps the greatest objections to it are,

however, the difficulty of moving it and setting it

up, and the time usually taken to put it right

when it gets out of order. When, however, it is

in good working order there is so much satisfac-

tion in working with it that one returns with re-

luctance to the use of other instruments.

In the instrument before you it has been my
aim, while preserving to the full the sensitiveness

usually obtained in good laboratory instruments,

to simplify and alter the construction, and thus

fit it better for every day needs, without at the

same time diminishing its efficiency for the work
with which it is now more particularly associated.

It is constructed as follows : Fig. i shows the

instrument complete. The base is circular and

5 inches in diameter. The case is of brass, its

top being 6 inches above the base. The adjust-

ing magnet, which is removed for carriage, rises

8 inches further. The instrument is thus very

Fig. I.

small and compact. The adjusting magnet
works up and down on its rod, a slot in the rod
preventing lateral movement. Lateral movement
is provided for by rotating the top of the case,

which is marked with degrees so that the magnet
can always be brought back to the same position
again directly if it is necessary to move it. The
spirit level or levels for setting the instrument
are on the top of this lid. The case itself is pro-
vided with two L pieces at the bottom, engaging

IRead before thePbysIcal Society.—Zondon Electr 'ctan, March Ifitli.

in two screws with milled heads on the base.

By giving them half a turn, and rotating the case

slightly, it can be lifted off.

Fig. 2 shows the appearance of the instrument
when the case is taken off. Rising from the

base are two parallel uprights of ebonite'; four

brass rods pass up through these, holding them
in their places on the base, and forming the

means of connecting the terminals with the wire

on the bobbins. Further, there are four small

thumb screws, which will be seen near the top of

tf'tt^l
"Si

Fig 2.

the ebonite uprights, two on each. These screws
pass through the brass rods I have mentioned,
and into the outside cheeks of the bobbins.

The shape of the bobbins will readily be seen
in the figure. The outside cheeks are left much
thicker than the inside, and all the cheeks project

about ys inch beyond the coils of wire. The lower

halves of these projecting cheeks are cut away at

the sides, as can be seen in the figure, leaving

the upper portions projecting, so that the coils

rest on the projecting portions on the ebonite

uprights, and slide exactly into their places. The
cut away portions of the thick ends of the bob-

bins are faced with brass plates, to which the

ends of the coils are soldered. The thumb-
screws above mentioned screwing into the brass

plates complete the connections, and hold the

bobbins firmly in their places.

Both bobbins can thus be taken out in a mo-
ment without disturbing the needle ; there are no

awkward connections to make or to get out of

order, and if desirable several sets of bobbins

can be made, wound with different lengths and

sizes of wire to fit the same instrument, which

can be interchanged without trouble at any time.

Now we come to the needle. The suspension

is of quite a different type to that usually em-
ployed. A brass hoop will be observed passing

over the center of the bobbins and screwed at

either end to the ebonite uprights. The whole

galvanometer is put in the lathe and a very small

hole bored centrally through this brass hoop. A
V shaped slot is then cut in the brass hoop from

the front towards the back of the instrument, the

point of the V groove ending in the small cen-

tral hole. About half an inch on each side of the

hole two brass uprights are fixed; they are forked

at the top, and hold by friction a little ebonite

rod with milled heads at each end.

One end of a silk fiber is attached anywhere
on this rod, the other end is attached to the

needle. The fiber may be a yard long if desired.

The ebonite rod is then turned, winding the fiber

round it until it, the fiber, is about the right

length, and then the ebonite rod is slipped into

its place.

The fiber then, if it is wound the right way
round the rod, at once automatically centers it-

self and by rotating the rod the needle can beset
exactly. By this means a long suspension is

secured, and, if it is desired, several rods and
needles can be kept for different purposes— say,

one with damper for general use, and a finely

balanced astatic one for delicate testing, and a

ballistic needle for condenser work. When the
instrument has to be carried about a great deal,

spare needles, ready suspended, can be kept
and be put in in a minute at any time, should an
accident happen. If the suspension of a needle

does break, it is often at a critical moment when
time is important. To replace it is, as usually

suspended, as a rule a long and tedious job.

Much valuable time may therefore be sometimes
saved by the use of a suspension of this charac-

ter. It will readily be seen that attaching a new
fiber is a very simple and short operation com-
pared with that necessary with the ordinary type
of instrument. The needle itself consists of a
stiff aluminum wire, carrying the magnets and
mirror.

For all ordinary testing work I prefer to bend
the lower end of the aluminum wire round into a
loop and flatten it out. This makes an excellent

damper ; it is sufficient to prevent long swinging
and annoying vibrations, without rendering the

instrument dead and sluggish. This damper
works in a little glass jar, fixed in the base of the
instrument. The jar has its edges turned over
to prevent the liquid being spilled when carried

about.

It is, of course, easy to add a second pair of

coils on the same principle as the two in the in-

FiG 3.

strument before you, should it be desired, but a
constant 1° deflection with i volt througli 1,000
megohms can easily be got with a single pair of

coils, which is more than sufficient for most pur-
poses.

In using reflecting galvanometers a lamp and
scale are required. AH who have had experience
in working with such instruments, know that there

is often as much trouble with the lamp and scale

as with the galvanometer.
In the lamp and scale I have here, Fig, 3, 1 have

tried while securing the maximum efficiency to re-

duce the whole within as small a compass as possi-

ble. The lamp itself consists of a copper tube
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aliiuil 12 im-lies long, aiul 41,^' iiiclios In diameter.

TlR' bollom of the lnl)e forms the reservoir, the

top |)()rtioii acting- as a screen. Thistnbe is sup-

p irted by gnitles at the sides attached to a metal

base, which permits of the lamp being moved up

and down throngh a total range of 6 inches.

In order to lUl the lamp easily, a funnel is pro-

vided in the top of the reservoir, with a tube at-

should be opposite the center of the lens. In

this lamp, by prolonging the rod carrying the

milled head for adjusting the wick, and causing

it to fall in a slot in the tube just below the door

at the back, the longer a.\is of the llanie is always

kept in the proper place Again, the height of

the burner Is carefully adjusted to be right when

the lens is In a horizontal position. Further, to

specially portable scale and shade. The scale

itself consists of J^ a meter divided into niilli-

metres. It Is mounted on a thin board, as usual;

this board is attached to a shade of the same
length by long hinges. The whole is then cut

through the middle, and a hinge fixed on the

back of the shade. By this means the whole

folds into half its length. Guides are fi.\ed on

I

I

I

f

3
a

a
a
a:

a

Q

tached, which reaches^nearly to the bottom of the

reservoir. In thisVay the lamp can be quickly

and cleanly filled, and there is no need of a screw

stopper to keep the parafifine from spilling or

evaporating.

Most essential points in the construction of the

lamp are that the longer axis of the flame and

the axis of the lens or slot should coincide, and,

iurther, that the intensest part of the flame

allow the lamp to be used in various positions,

and with different instruments, the lens tube is

made adjustable through a considerable angle, its

axis of rotation being the center of the flame. In
this way a beam of light can be thrown upwards
or downwards as well as in the horizontal direc-

tion. This is in working often a matter of great
convenience.

For use with the lamp I have arranged a

the back of the scale, which engage in hooks fixed

to a cross-piece on the front of the lamp, so that

the scale slides easily backwards or forwards, and

means are provided for raising or lowering the

scale by itself, which is often convenient.

For carrying about or putting on one side, a

box is arranged to take both galvanometer and

lamp, with room for shunts and other ac-

cessories.
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Williams' Compound Condensing Engine.

Tlie illustration, Fig. i.sliownon the opposite

page, represents what is believed to be the lirst

engine of its class in America. It is located at the

central station of the Chicago ArcLight and Pow-
er company, Market street, Chicago, and is driv-

ing the dynamos for from 400 to 550 arc lights.

The engine was designed by Ed. F. Williams

and built by William Tod & Co., Youngstown,
Ohio, under Mr. Williams' supervision.

It is classed as high speed automatic cut-off

tandem compound condensing, and is rated 500
horse power. The cylinders are : High pressure

19}^ diameter, low pressure 35" diameter. The
stroke for both pistons is 35" and the rate of

rotation of crank shaft 140 per minute. The
piston speed is consequently 794 feet per mmute
and 23 horse power will be accomplished by one
pound mean effective pressure on the low pres-

sure piston; 500 horse power will require about
22 pounds m. e. p. on the I. p. piston. The dis-

placement ratio of piston is 3.25 to i, and the

receiver space equals about four times the dis-

placement of the h. p. piston. The boiler pres-

sure varies from 80 to 100 lb. gauge.

There is but one cut-off valve, and that is in

the high pressure steam chest. The accompany-
ing cut, Fig. 2, shows a general plan of
valves, and intermediate valve gear. The latter

is composed of two horizontal levers to which
are attached, at one end the valve stems from
the I. p. chest and at the other pivoted links. At
intermediate points about ^ distance from the
moving end are attached the driving stems of the
h. p. valves. In this manner the clumsy off-set

so generally used in marine practice is avoided,
and a light graceful mechanism introduced in its

stead.

The valves for both cylinders are balanced by
Mr. Williams' system, using what he terms
" relieved pressure plates," at their backs
allowing a double opening both for steam and
exhaust.

The movements of the engine, notwithstanding
the high speed at which it is running, are re-

markably free from jar. This very gratifying

result has been accomplished by a very skilful

distribution of steam and inertia forces. We hope
to hear more from Mr. Williams on this subject,

and are promised diagrams for publication.

Fig. 2. Williams' CoMrouND Condknsing Engine.

No steam jackets are used except in the

cylinder heads. The cylinders are lagged. with
wood, and the receiver and intermediate steam
connections are protected from loss by external

radiation, having non-conducting coverings.

Nearly one-half of each cylinder is surrounded
by its steam chest.

The low pressure cylinder is bolted directly

on the end of the frame which is the Porter type,

having a hood equal in diameter to the outside

measure of the low pressure cylinder lagging.

Mr. Williams believes a frame thus propor-
tioned to the lower pressure cylinder is abso-
lutely essential to the tandem high speed com-
pound engine. In order to get the strength of bed
necessary to hold the cylinders firmly, the high
pressure cylinder is secured in position directly

back of the low pressure cylinder, by stout stays

four in number, two of which are screwed into

the low pressure cylinder and keyed into the

high pressure cylinder. The latter cylinder rests

also on a base piece, having freedom to slide

backward and forward slightly to allow for ex-

pansion and contraction. The pistons are long
and light and have " snap " rings sprung into

grooves near the ends. The governor is placed
upon the crank shaft and operates the cut-off

eccentric by a direct connection, rotating it

about an eccentric sleeve, backward and for-

ward as the cut-off requires to be later or earlier

in the stroke.

Some of the measurements and weights are as

follows ;

Diam. H. P. Cylinder — ^9/4 in.

LP. " 35 in.

" Crank pin 3^ in.

Crank shaft (wrought) ..15 in.

" Crank disk 60 in.

" L. P. piston rod 4^4 in.

" M. P. piston rod. --^,- 2 3;j.' in.

" Main laearing 14K in.

" Fly wheel 15 ft.

Length of stroke 34 in.

" of connecting rod 102 in.

" of crankhead 28 in.

The entire engine weighs about 95,000 lbs.

The Schutte condenser is used, requiring no

air pump and no steam except exhaust. The
power is transmitted by ropes traveling at the

rate of 6,580 feet per minute. Only 18 inches

are required upon the driving wheel face, groov-

ed for 10, one inch ropes. If a double leather

belt were used, about 50 inches width of wheel

face would be required.

A second engine of the same size has just been

completed and is situated in the same engine

room, under the general plans of J. A
Dyblie, chief engineer for Chicago Arc Light &
Power company. This makes i,,ooo horse power
for this station and more engines are yet to be

erected. We are informed that Mr. Williams has

associated his engine interests with Fairbanks,

Morse & Co.

New Gas Attachment.

The wide an"d constantly increasing use of

incandescent electric lamps in offices, stores and
dwellings has brought out many devices by which
the socket or lamp holder may be attached to ex-

isting gas fixtures. The accompanying cuts,

Figs. I and 2, represent one of the latest and
most improved forms, for which advantages are

claimed over all the old styles.

The device hitherto used for this purpose is

made to screw under the gas burner, the end so

secured being in the form of a washer, with a
projecting arm, on the other end of which is a

Fm. I.

nipple screwed to fit the lamp socket. The dis-

advantages of this form are obvious, it is argued,

in that, first, the thread on the gas fixture being
tapered, and the washer taking up a portion of

the larger end of same, it is often difficult to

screw back the gas burner to a tight joint ; sec-

ondly, frequent handling of the key on electric

light socket tends to move the attachment around,

and as its stability depends entirely on the pres-

sure of the burner against the washer, it soon be-
comes loose, the attachment gets moved out of

place, and the joint leaks, even when made quite

tight at first. When in this condition, if the gas

at burner is lighted, the gas escaping at the base

will also ignite, and the wire conductor leading

to socket is very liable to be burned off ; thirdly,

it is frequently the case that a shade holder is

screwed under burner, and by adding the electric

attachment as described, the difficulty of making
a tight joint and firm hold is still further increased.

With the improved nozzle here illustrated, it is

claimed, all this troubhe is avoided. The gas

burner is first taken off and the nozzle screwed
on in its place. The gas burner is then screwed
on the nozzle with the shade holder in place, if

required, making a solid, permanent and gas

tight job. If the attachment should not screw
around into the exact position required, it can be
unscrewed, and a stroke of a file on the edge left

thin for the purpose will permit of its being
tightened up into any desired position. Should
the tip on gas fixture be too long, and so prevent

the attachment from being screwed home, the de-

fect may be easily remedied in some way. The
male thread on nozzle is also made taper, so that

if the gas burner goes on loose, the bottom of

burner may be filed off a little and a tight joint

insured.

Fig. 2.

When more than one attachment is used on a

fixture, all chance of short circuiting between
sockets through the fixture may be stopped by
using the insulating attachment shown in Fig. 2,

where the black parts represent hard rubber.

This attachment has been brought out by
Frank S. Marr, Bissell Block, Pittsburgh, Pa.

Chicago Electric Club.

The meeting of the Chicago Electric club

Monday evening, April 2nd, was well attended.

The business transacted consisted in an expres-

sion of opinion by members of the club as to the

advisability of seeking new quarters. Messrs.

Home, Young, Kreidler, Badt, Pearson, Glasier,

Terry, Leonard, Bliss and Buckley participated

in the discussion. The chief fault found was

with the cafe service. The culmination of the

discussion was in an amendment by Mr. Buckley

to the motion of Mr. Home that opened the

discussion that the matter of securing quarters
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for another year be left in tlie Hands of the board

of managers who arc to report to tlie club at the

next meeting, April i6lh.

The paper by Mr. Warner read before the club

and the stibseciuent discussion will be found in

another place in this issue.

Difference of Potential
Current.

and Electric

Bv Zeta.

In Professor Carhart's article on " Electromo-

tive force and difference of potential," published

in the Westi-.kn El1'Xtrici.\n of March 3rd,

occurs the following statement :
" A current

does not always flow from the higher to the lower

potential. It' may even flow from the lower

to the higher." In support of this, he adduces

the battery circuit, and claims that while in the

external circuit the current flows from higher to

lower potential ; in the internal, it " flows from

a region of lower potential to one of higher."

" The ordinary propositions," he says, " are true

only when no source of e. m. f. is included in the

region considered. It is possible even to have a

circuit through which a current is flowing with-

out any difference of potential in it, as stated re-

cently by Professor Anthony." These appar-

ently anomalous conditions he explains on the

principle of the relations between potential, elec-

tromotive force and resistance.

Now, while the soundness of his views in re-

gard to resistance will not be questioned, it is

portion becoming chemically incorporated with

the constituents of the fluid and changing its

character, while the conducting electrode, usually

either copper, carbon, silver or platinum, remains

practically unchanged, taking only a secondary

part in the chemical action, the primary and

chief seat of this action being at the surface of

the immersed portion of the generating elec-

trode, as shown by the rapid wastage ;
this action

extending through the fluid in the direction of

the conducting electrode. Now, if we accept the

theory that electricity is a mode of molecular

motion, and it be admitted that chemical action

is another mode of molecular motion, and that

the two modes of motion in the battery mutually

reproduce each other, we must infer that the

chief seat of chemical action is also that of

electric action, and hence that the surface of the

immersed zinc, or generating electrode, is the

region of highest electric potential, and that this

potential falls off in the direction of reduced
chemical action, or towards the conducting elec-

trode, corresponding with the known direction

of the electric current.

Now, since energy can not be created, it is

evident that the energy producing this molec-

ular action is derived from the materials enter-

ing into this combination which we call the bat-

tery or cell ; and that energy-concentrated at one
point and gradually falling off towards another

point, must, to maintain the equilibrium, be de-

rived from some adjacent region in which corre-

spondingly opposite conditions are produced;

the direction of watch hands, without any differ-

ence of potential between the different portions

of the circle." " The e, m. f. between any two
points depends simply on the number of lines of

force cut per unit of time, and not at all on any
difference of potential."

The conditions here assumed are purely theo-

retical and can not be verified by experiment,

since it is a mechanical impossibility to construct

apparatus of absolute mathematical accuracy,

which is what is here required. The most
perfect circle ever described is only an approxi-

mation to the absolute mathematical circle, and
its center an approximation to the absolute cen-

ter. Hence there can be no such thing as an
absolutely circular conductor ; neither would it be
possible to thrust a bar magnet along its mathe-
matical axis so that the lines of force should cut all

parts of the ring in precisely the same way. To
fulfill these conditions the circular conductor
must be mathematically perfect in form, the bar
magnet, of some regular form, equally perfect,

the material of both absolutely homogeneous
throughout, the distribution of magnetism abso-

lutely uniform in cross-section, and the longitu-

dinal axis of the magnet absolutely coincident

with that of the circular conductor—conditions

which can not be fulfilled ; and yet the slightest de-

parture from them vitiates the result. Approxi-
mation will not do, since any variation, however
slight, produces difference of potential, which it

is claimed does not exist. Suppose the axis of

the magnet slightly nearer one side of the ring

difficult to see how it is possible to maintain that
an electric current can flow either from lower to
higher potential, or in a circuit without difi'erence
of potential ; on the contrary, the writer believes
it can be successfully maintained, that in all cases
the electric current flows from a region of higher
to one of lower potential, just as the current of
a river always flows from a higher to a lower
level

;
and that it is impossible to have a circuit

through which a current is flowing without any
difference of potential between its terminals.
Take the case of the battery ; the preponder-

ance of the highest electrical opinion is in favor
of the theory that electricity is generated here
by chemical action ; the ordinary conditions are
two solids, zinc or its equivalent known as
the generating electrode, and copper or its

equivalent, known as the conducting elec-
trode, partly immersed in a fluid of such
a nature that when the unimmersed por-
tions, known as the poles, are joined by an
electric conductor, chemical action occurs, and a
current of electricity, originating at the surface
of the immersed portion of the generating elec-
trode, flows to the immersed portion of the con-
ducting electrode, and through its unimmersed
portion, known as the positive pole, and the exter-
nal conductor to the unimmersed portion of the
generating electrode, known as the negative pole,
completing the circuit. The generating elec-
trode, usually zinc, wastes rapidly, the wasted

Fig. I. Heislf.r Power si'ation .vi' Matteawan.

and since at the projecting portion of the zinc,

or negative pole, there is no chemical action
whatever, we must infer that here, in immediate
proximity to the region of highest potential, is

the region of lowest potential, which rises
through the external circuit round to the positive
pole and through the fluid to the immersed por-
tion of the zinc ; or which is the same in reverse
order, falls off from the immersed portion of the
zinc, or region of highest potential, round to the
unimmersed portion or region of lowest poten-
tial, corresponding throughout its entire course
to the known direction of the current. This
position seems entirely reasonable and in accord-
ance with the physical facts, and free from the
intricacies involved in the anomalous conditions
of an electric current flowing in one part of its

course from higher to lower, and in another part
from lower to higher potential, as assumed in
Professor Carhart's proposition.

In support of his second proposition that it is

possible to have a circuit through which a current
is flowing without any difference of potential in
it, he adduces the example of " a circular con-
ductor and a bar magnet thrust forward south
end foremost along the axis of the circle," and
claims that " when the south pole reaches the
plane of the ring the lines of force radiate equally
in all directions, cutting all parts of the ring in
precisely the same way. An e. m. f. is accordingly
generated, causing a current to flow around in

than the other, the result would be a slight vari-

ation in the number of magnetic lines cut on op-

posite sides, and hence a difference of potential
;

or suppose the axis of the magnet to cross that

of the ring at a slight angle, or the ring to vary
slightly from a true circle, the same result must
follow. The chances are perhaps a million to

one, not only that some of these variations will

occur in any given case but the several or all of

them will combine ; so that instead of e. m. f. in

this case being not at all dependent on " any dif-

ference of potenti d," it is practically impossible

to eliminate difference of potential ; and the as-

sumed theoretical condition of " lines of force

radiating equally in all directions and cutting all

parts of the ring in precisely the same way
"

never could occur, while the reverse is what al-

ways does practically occur ; and with an agent
of such extreme sensitiveness as electricity, the

very slightest deviation, imperceptible to our
comp.aratively gross senses, is quite sufficient to

produce the required difference of potential.

There is of course another method of reasoning

which may be adopted ; if it can be successfully

demonstrated by experimental proof, that increase

of variation in any of the ways mentioned, as by
bringing the magnet nearer to one side of the
ring than the other, or sensibly increasing the
angle between its axis and that of the ring, pro-

duces no increase of current strength, then it

may reasonably be inferred that the current is
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not due to difference of potential. But mere
theoretical assumption, or mathematical reason-
ing, can not be accepted in the absence of physi-
cal demonstration.

Professor Carhart says that in this case " the
e. m. f. depends simply on the number of lines of
force cut per unit of time." This is true of the
dynamo or any instrument operating in a
similar manner, where opposite parts of the rota-

ting ring are constantly in opposite parts of the
magnetic field, producing a constant difference of

potential, and hence a constant succession of
momentary electric currents. In such a case in-

crease in speed of revolution increases the num-
ber of lines of force cut per unit of time, and
hence increases the strength of current by an in-

crease in the number of momentary currents
generated in a given time. But there is no par-

allel between such a case and that of one in which
it is claimed no difference of potential exists

;

and it is not at all apparent why any increase or

decrease of number of lines of force cut per unit

of time should cause a current in a ring where
the forces are exactly balanced in every part, as

Professor Carhart assumes ; the flow of an elec-

tric current in such a ring would seem to be con-
trary to all the laws of physical force, a difference

of force equilibrium being always a necessary
condition of motion. The number of lines of

force cut per unit of time would not in the slight-

est degree change the equilibrim which must ex-

ist under the assumed conditions.

Professor Carhart further assumes a condition

in which the ring is cut and the ends connected
with an external circuit ; also, one in which a

portion of the ring is reduced in size
; and, after

applying his mathematical reasoning in regard
to resistance, concludes that "there may be no
difference of potential while there is at the same
time an e. m. f. producing a current in a closed

circuit." In making either of these new condi-

tions, he necessaril)' abandons the original con-

dition of a perfectly circular conductor,-" all parts

of which are cut in precisely the same way." A
conductor in which an external projecting loop is

included ceases to be circular, and in the open
space between the ends the lines of force are not

cut at all, while the loop is assumed to be en-

tirely beyond their range ; and in the case of a
portion of the ring being reduced in size, it is

very evident that a reduced number of lines are

cut proportional to this reduction ; hence, in

either case, there must exist a difference of po-

account, but in such delicate tests as are here
required, it may be sufficient to disturb the
equilibrium and create a difference of potential.

The ordinary experiment of an electric cur-
rent generated by the introduction of a magnet
into a coil of wire composed of numerous turns,

is not a parallel to the case here assumed, as
might be supposed, since the wire in such a coil,

is wound in a spiral form, so that the lines of
force emanating from a magnet introduced end
foremost would not cut the rings equally, one part
of each ring being more remote, by the thickness

Heisler system. The electrical difficulties to be
overcome are intimated in an extract from a
letter dated the 2nd ult. written the manufactur-
ing company: "I started on the first of Sep-
tember, 18S7, a circuit for street lighting in the
villages of Fishkill Landing and Matteawan,
having 18 miles of wire, B. & S. gauge number 8
and 170 street lamps and using a turbine water
wheel for motive power. On the 22nd of De-
cember, 1887, I started a commercial circuit and
soon had all the lights contracted for that ma-
chine, a 150 lighter, would carry. The third ma-

FiG. 2.

of the wire, than the other part, creating a con-
stant difference of potential throughout the
entire length of the coil as the magnet advances
throught it.

While the writer can not reconcile Professor

Carhart's views with sound electric principles, he
is not disposed to be dogmatic, and will be glad

to acknowledge their correctness, if sustained by
adequate proof, and the objections here pre-

sented fully and fairly answered.

tential in different parts of the circuit. Indeed,
it is not apparent hovv any test can be applied to

demonstrate the existence of a current under the
original conditions assumed, -without by its ap-
plication creating the very difference of potential

which it is assumed does not exist. It must also

be remembered that in all such tests the earth's

magnetism is a factor which cannot be ignored
;

in a large machine like the dynamo this influence
may be too inconsiderable to be taken into

Fig. 3.

The Heisler Plant at Matteawan.
Fifty miles from New York city on the Hudson

river are the villages of Matteawan and Fishkill

Landing. The streets of the villages were form-

erly lighted by gas at the rate of about $30 per

light per annum, Philadelphia schedule. Though
the price was satisfactory the service was ex-

tremely unsatisfactory.

William Carroll of Matteawan determined to

introduce the electric light and selected the

chine a 225 lighter has just arrived and will be
started on the commercial circuit in a few days.

I have had my share of difficulties—as in every
new business—occasioned largely by inexperience
—but I am now running on a basis, satisfactory

to myself and to my customers, and when I tell

you that I have replaced gas lamps costing $30
to I34 per post per year with 20 candle power
lamps of your system at $20 per year and, that I

am only asking f i per month for 20 candle
power lamps on commercial circuit—other candle
power in proportion—I think it will be as grati-

fying to you as it is astonishing to the represen-

tative of other companies, who have visited me.
The lamps are white and brilliant and neither

the time they have been burned nor their distance

from the station affects them."
The cuts in connection are in illustration of

the installation in question, Fig. i showing the

generating station. Fig. 2 a street scene and Fig.

3 representing the territory covered.

In this connection it may be said that Heisler

plants are in operation in over 15 miles of circuit in

Vincennes, Ind., and in Leavenworth, Kan., and
that the Brush company of Salt Lake city and
Ogden, Utah, also operate plants of the same
make, the power in the latter case being supplied

by a water power six miles away from the city.

In Matteawan, as noted in the extract quoted,
the electric light has entirely superseded gas for

street illumination, is furnished at a considerably
less price and gives much better satisfaction. An
equivalent of 450 lights of 30 candle power is

supplied from one turbine wheel of from 60 to 70
horse power. A man and boy, in charge of the

works, attend to all the work connected with the

running of the plant. The street lights are of

different candle power, the larger ones are placed

on the main streets, and the distribution is made
with reference to the taxes paid by the adjoining

property owners.

The two new steam ships of the Hamburg-
American Packet line now building, will be
lighted throughout by incandescent lamps. The
use of electric lights on steamers carrying pas-

sengers IS continually on the increase. Their
superiority over the oil lamps which were liable

to go out at any time in heavy weather, causing a

panic among passengers, is appreciated by every
traveler.
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If any one has a direct interest in methods of

inflicting the death penalty, it is the murderer

who is awaiting execution. A New York jour-

nal recently interviewed six candidates for the

gallows as to their preference. They pro-

nounced unanimously in favor of the electrical

mode because it was painless, certain and in-

stantaneous. It required infinite cheek to ask con-

demned men how they preferred to die, but their

replies are none the less interesting.

Electric lighting by power derived from an

artesian well, as described elsewhere in this issue,

is, to say the least, novel and yet not impracticable

provided the water supply is sufficient and con-

tinuous. It seems that this experiment has been
entirely successful thus far. The power appears

to be derived from the fall of the water in driv-

ing a turbine wheel by which the dynamo is

operated. It will readily be seen that a column
of water 12 inches in diameter, and having a

fall of 35 feet is a power of no mean proportions,

too valuable to be allowed to run to waste.

The lighting of public streets in Rochester,

N. Y., by electric light has proved remarkably
successful and the city proposes to extend the

system. The lamp committee in its recent report

to the common council gave as its opinion that

the entire city should be lighted by electricity

as it had been found to be the cheapest and best

system of lighting. Of the 2,951 lights in the

public streets 63S are furnished by the Brush
company, 231 by the Rochester Electric Light
conpany, United States system, and 826 by the

Edison company. Of the 220 miles of streets

105 are provided with electric lights.

Electricity is beginning to find a place for

itself in fiction. A story comes from Richmond,
Ky., to the effect that Patrick Cunningham has
discovered a means of ridding a troubled world
of snakes and venomous reptiles of every kind.

Cunningham has prepared a lotion which, when
swallowed, makes a person serpent-proof. When
a snake's fangs strike this liquid in the human
body, an electric current is generated, which
drives the poison in the reptile's body through
every blood vessel in its system, causing almost
instant death. This story, dressed up with many
attractive details, is published in a popular news-
paper as a solemn fact. Cunningham, in the
paper, is called a " prototype " of St. Patrick.

The illuminated fountains to be used at the
Brussels exhibition will be of a different charac-
ter from those used in London and Manchester.
Only one very powerful arc lamp will be used,
and special effects obtained by the differential

rotation of two colored glass discs. The rays

will strike a mass of pulverized water produced
by revolving nozzles, and by this means a more
brilliant effect is expected with only half the
power which would otherwise be required. If

the effect i)roducxil pnnusonly as brilliant as

that at Manchester, the fountain will be one of

the most attractive features in the exhibition.

When the Manchester fountain was illuminated

it was always surrounded by an immense throng

of wondering spectators who endeavored to ex-

plain the methods of producing the changes of

color in the streams of water.

Thf, correspondent " Zeta " whose article will

be found in another column takes exception to

some of the views expressed in Professor Car-

hart's article on " Electromotive force and differ-

ence of potential," published recently in this

journal. Possibly if our correspondents under-

stood each other better their views would not be

so much at variance as would now appear
;
the

old story of two knights looking at opposite sides

of the same shield is always in point in such a

case ; our views are largely influenced by the

peculiar phase in which a subject presents itself

or the standpoint from which we examine it, and

it is never safe to insist dogmatically on one's

opinions till the opposite side has been fully can-

vassed. The leading electricians of to-day have

not only been compelled to abandon many of the

doctrines formerly regarded as sound, but to re-

tract opinions which they themselves once main-

tained with tenacity.

The Gas World is almost overcome by a pro-

phecy of Lord Thurlow that four years hence

not a gas lamp will be left in the streets. From
an English standpoint the prediction may be

slightly unwarranted but certainly no one in Ame-
rica would consider it audacious. The Gas
World however in a burst of indignation styles

it as "one of the most audacious predictions that

ever fell even from the lips of a chairman of a

struggling electric light company. * * *

Electric lighting men have made many wild and

extravagant statements during the past eight or

nine years, but we do not recollect any equal to

this. 1 he prophecy is so manifestly absurd that

we are led to wonder whether Lord Thurlow

was in his right senses when he uttered it, or

whether he thought he was talking to a number
of fools who would believe anything. Apart

from any other considerations, the available en-

gineering resources of the country would be un-

able to achieve such a Herculean task in the

The English postmaster general was recently

credited with the remark that the time would
soon come when the English government would

be obliged to assume control of the telephone

system of the United Kingdom. His reason for

tiie statement was that the telephone was becom-
ing daily a more prominent rival of the telegraph

and it was unsatisfactory for the government which
controlled the latter system to enter into competi-

tion with private firms. The remark was withdrawn

by the postmaster general a few days later, but

not before the announcement had been generally

commented' upon. There is a division of opinion

on the subject and a warm discussion is in pro-

gress. It is asserted, on the one hand, that if the

government assumed charge of the telephone

system the people would be given a better and a

cheaper service. On the other hand, it is urged
that the government has no right to interfere

with a private business. At least, one of the

effects of the remark attributed to Mr. Raikes
was to increase the price of telephone stock.

Mr. Addenbrooke, in introducing the descrip-

tion of his reflecting galvanometer, given in this

issue, claims that the ordinary laboratory instru-

ment, besides being costly, is unfit for much of

the practical work for which such an instrument is

required. Practical electricians are often required
to make tests under very unfavorable conditions,

and an instrument which cannot be easily and
promptly adapted to these conditions is practi-

cally useless, no matter how elaborate in con-
struction or perfect in its operation. To set up
and operate an instrument in a quiet laboratory,
with favorable surroundings, and plenty of time,
is very different from attempting the same thing
in an engine room or factory, in a limited time,
and amid the jarring of machinery. If Mr.
Addenbrooke has constructed, as he claims, an
instrument which can be used under such un-

favorable conditions, and which will give results

sufficiently accurate for practical purposes, he

has done a work which will be appreciated by all

practical men engaged in electric installation

work; and if, at the .same time, his instrument
can be furnished at a price which is not practically

prohibitive, it will be still more welcome.

The Rochester Union in commenting upon
the Oporto Theater fire asks the question "What
is the matter with incandescent electric light for

theaters?" and adds "It must be very much
cooler." It certainly is and it possesses other
great advantages of far greater importance.

The number of theatrical managers who employ
gas is daily becoming smaller. The Rochester
Morning Herald in answering the question of the

Union refers at considerable length to the fact

that electric light does not vitiate the air in rooms
where it is used. The Herald adds :

" The great advantages of the incandescent
system over all others has been experienced for

a long time in Xh^ Morning j^(?/-«/rt' establishment

which is completely equipped with it and has not

a gas jet in it. The benefits are especially no-

ticeable in the composing room where numerous
burners are necessary. The difference between
the air of this apartment as it was when gas was
used and what it is with the incandescent lights

is apparent to every one who has had an oppor-
tunity to make the comparison, and the change,
particularly in the long nights of the winter

months when the windows and doors are kept
closed, must be of the greatest advantage to the

health of the occupants. Among other consid-

erations in favor of the incandescent light are its

safety and its convenience. It is impossible for

it to communicate fire, and as no matches are

used there is no danger from that source. This
also is to be considered in the building of a church,

public hall or theater. Doubtless gas will have
for a long time a field of its own, particularly for

domestic use, but for convenience, safety and
health it is not comparable with the incandescent
electric light."

The interesting and valuable discussion in the

Chicago Electric club upon the comparative value

of the alternating and continuous current sys-

tems of electrical distribution was continued at

the meeting, Monday evening last, by E. P. War.
ner, whose eminently fair paper will be found up-

on the following page.

Mr. Warner admits that each system has its

particular advantages under certain conditions;

but he considers the low tension continuous cur-

rent system as well suited in every way for dis-

tribution over a certain area from a central point,

its extent being limited principally by the cost of

conductors and the loss of electrical energy in

overcoming their resistance. Mr. Warner then

goes on and considers the question "why we
convert," briefly refers to some of the objects

sought in the construction of converters and then

takes up some of the reasons why converters

can not be worked at high induction, which fact,

he says, stands as a bar to progress in the direc-

tion of reduction of material. He speaks of loss

in electrical energy due to heating of the iron in

the converter and the sacrifice in efficiency due
to the requirements for self-regulation. Further

on he takes up the matter of danger to human
life from high tension currents, considers the

matter of the high insulation required by high

tension alternating currents, safety devices, the

efficiency of alternating generators, operation of

alternating current dynamos in multiple arc, in

fact covers the subject under discussion in a clear,

concise and logical manner, and concludes his

argument with the expression that he can not

help feeling that "the use of converters in a sys-

tem of electrical distribution is in a certain sense

a step backward."
Professor F. B. Badt is announced to read the

paper at the next meeting of the club, April i6th

on the alternating side of the question.

The prophecy that the discussion of the-sub-

ject would make valuable additions to the elec-

trical literature of the day is already fulfilled.

The papers and discussions by members of the

club have awakened a widespread interest in

both America and Europe and are made the

subject of editorial comments from other elec-

trical papers, reprinted on another page.
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Comparative Value of the Converter and
Continuous Current Systems of

Electrical Distribution.^

By E. p. Warner.

Upon signifying my willingness to take part in the present

discussion, it was with the distinct understanding that it

should be a comparison of direct systems of distribution

with converter systems, and embrace any and all systems,

applicable to central station work. When the card an-

nouncing the programme so far as complete appeared, I

was surprised to find the matter to be discussed very iiidef-

finitely stated. It seemed, however, to be settled by gene-

ral consent of the members of the club that the discussion

should take the form of a comparison as to value of the low

tension continuous current systems with the high ten-

sion converter systems of electrical distribution. This

reminds me of the numerous discussions of late, re-

garding the relative value of the high speed, high pressure

steam engines, as compared with one of slow speed and low

pressure; and viewing the matter as 1 do from a strictly

non-partisan standpoint, it seems lo me that the conclusion

arrived at will be about the same, that is that each of the

systems, as each of the engines, has its particular advanta-

ges under certain conditions.

Having followed somewhat closely the progress made in

the development of the systems under consideration, I have

come to consider the low tension continuous current sys-

tems as well suited in every way for distribution over a cer-

tain area from a central point, its extent being limited prin-

cipally by the cost of conductors, and the loss of electrical

energy in overcoming their resistance, while the high

tension converter systems have appeared to possess certain

characteristics that particularly fiited them for long distance

distribution, and that seemed their legitimate field of use.

I do not piopose to night to employ either mathematical or

geometrical demonstration, but to briefly go over the points

in the two kinds of systems that seem to me to furnish a

basis for comparison.

In H. Ward Leonard's paper read before the Chicago

Electric club on March 5th, a brief enumeration of the

vital points in a supply system is given, which without

doubt covers the ground pretty effectually, despite the

charge made that he has neglected the matter of distance.

The main features of a low tension system such as the

three-wire, are so well understood, and the means for ac-

curate determination of cost, efficiency, etc., are so simple

that 1 will not take up your time in going over them, but

say that the statements made by Mr. Leonard regarding

the three-wire Edison system are in the main correct so far

as my experience goes.

Wow for the converter systems. The question might be

asked ^here "Why do we convert?" In answering the

question the advocates of such systems are, as a rule, not

at a loss for reasons, and put forward claims for the con-

verter of so startling a nature that I can not help the thought

that their wishes lead their judgment.

A recently published table of determinations of efficiency

of converters under various loads, the result of calorimeter

tests by Prof. Ayrton. shows a very low efficiency under
light load—a result to my mind very naturally to be expected

We know that in the nearest approach to the ideal dynamo
that we are able to produce, the showing in efficiency under
light load is not all that could be wished, and I think that

to a certain extent the working conditions of a converter

and dynamo are similar, and many of the troubles encoun-
tered in dynamos are met with in the converter ; therefore

when we take into consideration the number of converters

usually employed in an installation of only moderate size

the matter becomes one of great importance.

Before proceeding to a consideration of these troubles,

it would perhaps be well to mention briefly some of the

objects sought in the construction of converters. They
are, reduction of length of wire, and number of turns,

also the weight and cost of all material used with a high

general efficiency under all conditions of service.

The showing has been made that it is not economical to

work converters with a high induction, and this fact stands

as a bar to progress in the direction of reduction of mate-

rial. Careful lamination and ventilation of pure, well

annealed iron do not to any marked extent improve its

storage capacity, and until we find an iron differing greatly

in molecular structure from any at present in use we shall

probably be with'out a remedy.
I do not think the statement fair as made by William

Stanley at the conclusion of a paper read before the Ameri-
can Institute of Electrical Engineers, that to alternating

or similar currents iron offers true storage capacity for

all values of magnetization below the saturation point. It

seems tome calculated to lead the student astray regarding
the economical use of iron for this purpose. He would
very naturally take it that so long as he did not pass the

saturation point he would be getting a fair return, when as

a matter of fact, he must stop far short of saturation, or

suffer serious losses from a variety of causes. A large

quantity of iron in proportion to wire is therefore a neces-

sity in a converter designed for high efficiency, as the mag-
netization should at no time reach too high a point.

Another reason for working at a low induction is hys-

teresis, or molecular friction of the iron core. It has
probably occurred to many of the members present that

the heating of iron while undergoing rapid reversals of

magnetizations could not in all instances be attributable to

Foucault currents; also that the heat increased more rapidly

than the intensity of magnetization; and again that the

heat increased with a decrease in time between complete re-

versals.

Now, in the case of a converter any heating of the iron

means a loss of electrical energy, and it is only by careful-

ly restricting the degree of magnetism of the core, fine

lamination, and good ventilation, that excessive heating
can be prevented. It seems to be impossible to entirely

prevent this loss.

1 Reaa before tbe Chicago Electric Club. April 3, 1888,
The third of a .series of papers upon the aubject ' Tiie Contln uouB

Current us. Ttie Alternating Current," before tlie club.

The requirements for self-regulalion of a converter are

in practice such as to call for a sacrifice in efficiency in

order to secure regulation. This loss is said to be small

in certain forms of converters, but it goes nevertheless to

make up the sum total.

To quote from an article on "Electrical Distribution by
means of Transformers," by J. K. D. MacKenzie, published
in the Western Electrician of March loth; "The
question of mutual induction in superimposed layers of

wire one with another is of importance, and it is easy to see

that since each wire through which an alternating current

is flowing serves to induce a current in an opposite direc-

tion in the one next to it, which acts against it and against

the third or succeeding one, and so on throughout the

series, a loss is bound to result."

In considering this point it has occurred to me that

this loss must be greater where very high electromotive
force is employed in the primary, owing to the greater

number ol turns of wire employed in construction. I will

make use of the words of M. M. M. Slattery, in a discus-

sion which followed a paper read by him at our last meet-
ing :

" You are familiar with the alternating current type
and you are aware that the greater the number of convolu-

tions of wire, the greater the reactive effect. The same law
holds good to a very much higher degree in the operation

of the converter, and that is why we keep the number of

convolutions of wire in the converter as low as possible,

that the ideal converter, as the ideal dynamo, would there-

fore have but a single turn of wire." We see that in this

the electricians who seek to annihilate distance by the use

of small conductors and high e. m. f. meet with a serious

obstruction.

In the matter of distribution it strikes me that the size

and location of converters must greatly affect the results.

In the case of an installation of say 500 lights, it has been the

practice for some time past to connect the secondaries of sev-

eral converters in multiple arc to one pair of feeders that sup-

plied the lamps. A rather unexpected trouble has resulted

from this method of connecting. Should one of tiie converters

of a group give out at a time when the number of lamps in

service exceeds the capacity of the remaining converteis,

the fuses of these converters will blow out in rapid succes-

sion, and all the lights be extinguished. The remedy for

this is said to be running separate local circuits for each

converter, and at first sight this looks to be unobjectionable,

but when we come to the cost of an installation for wire

and labor, we can not fail to see that in nearly all cases the

expense of running separate local circuits, would consider-

ably exceed that of a single circuit. We can not buy
several small insulated wires equaling in conductivity a

larger wire at the same price.

Now, as to the dani?,ers to life and property from the al-

ternating converter system, it can not be held that the

dangers are no greater than with the low tension system,

whether alternating or continuous. Admitting that the

safeguard to consumers provided by grounding one side of

the secondary or local circuit is perfect, there is still con-

siderable danger from the exposed overhead wire. When
we take into consideration the great number of telephone,

telegraph and other wires threading the streets of many of

our cities, and the frequency with which crosses occur be-

tween the wires of the different systems, it becomes a per-

tinent question whether it will be found possible in practice

to provide against accidents of such nature and frequency

as to seriously detract Irom the value of a system. For
this reason it may be found inadvisable to raise the e m. f.

above 1,000 volts, or even so high. While it is undoubt-
edly a fact that a number of persons have taken the shock

from an alternating current of 1,000 volts and lived to tell

of it, there are many people to whom it would be extreme-

ly hurtful, if not fatal. The danger of fire in buildings

where the primary wires of a 1,000 volt alternating system

are permitted to be placed, is beyond question much
greater than with a continuous current system of 200 volts.

Again, across between a telephone wire and the primary of

the alternating system would be almost sure to burn the in-

strument at the subscriber's station, and might set fire to

the building. One thing that increases the danger from
this source is the fact— admitted by users— that it is prac-

tically impossible to so perfectly insulate the wire that no
escape shall take place.

It has been claimed by several writers that if the primary

wires of an alternating system endanger a building, so do
the wires of an arc light circuit, where the e. m. f. may be

as high as 3,000 volts. This is true to an extent, and we
all know the precautions that have been deemed necessary

by insurance people. But let us look at this matter a mo-
ment. In an arc lighting system it is not often that we
find 25 lamps in a single building, which number would be

required to bring the e. m. f. up to 1,000 volts, and this

would only be found from the point where the two wires

entered the building up to the first lamp on either side,

gradually decreasing as the center lamp is approached.

The number of arc lamps in use in a building' would there-

fore determine the danger. I think that in actual com-
mercial Hghting the average number of lamps to a building

will be found far below 25 ; whereas with the alternating

1,000 volt system every building entered by the primary

wires will be subjected to an even greater danger than it

would be from an ace circuit furnishing 25 lamps.

Now to compare the high tension alternating systems

with the low tension systems in the matter of insulation.

Commencing at the dynamos we find that a much higher

insulation is necessary on high than on low tension ma-
chines, and leaving out of the question the increased

cost for insulating material, it is apparent that much
greater care must be taken of the high tension armature in

the matter of cleanliness, than of the low tension ; also

that a comparatively slight deterioration of the insulation

of the high tension armature will entail serious loss of

energy and where an e. m. f. of 3,000 volts is maintained,

this deterioration and loss may amount to a very considera-

ble percentage of the total energy without resulting in the

destruction of the armature. To this the advocates of

high tension will answer, we will instruct our dynamo

tenders to keep things clean, and the insulation will not de-

teriorate. Many of you no doubt know from experience

how instructions instruct, and how frequently the insula-

tion, which is advertised not to, proceeds to deteriorate.

The insulation of the primary wires of a high tension

system from each other is a matter of far more importance
than that of the armature wire, and in the case of overhead
wires, it is found quite difficult and expensive to maintain
the insulation at such a point that there shall be no appre-
ciable loss of energy occasioned by leakage. When we
consider the number of supports that must be provided for

the primary wires, and the average number of converters

with, perhaps, their secondaries grounded on one side that

offer channels for escape, it is not to be wondered at that

grounds are more the rule than the exception. Just here a

grave objection to the use of very high e. m. f. comes in
;

it is, in plain words, that with a given insulation resistance,

the higher the e. m. f. the greater the percentage of loss

resulting. Suppose, for the sake of illustration, that insu-

lation resistance between the mains of a 2,000 alternating

system is i.ooo ohms, the loss would be 4,000 watts, or

5.36 electrical horse power ; while in the case of a 200 volt

system — insulation resistance being the same— the loss

would be 40 watts, about 1-17 of an electrical horsepower.
The ratio of loss between the two systems, due to de-

fective insulation, would therefore be as i : 100. This is a

matter that the electrical engineer can not afford to neglect

in estimating the general efficiency of a system.
To return to the safety devices and look at them with

reference to their effect upon the insulation of a high
tension alternating converter system, it has been admitted
by an advocate of these systems in the course of this dis

cussion that the practice of grounding one side of the local

circuits throughout the systems subjected the insulation of

the primary to increased strain, and was for that reason
inadvisable. Let us see if it does not do more than this.

We will suppose that there is a fair average insulation re-

sistance between the primary and secondary wires of all the

converters, also between the primary wires and ground.
Now, whatever this may be, the result of grounding the

local circuits will be to offer their conjoint resistance to

ground, and in the case of a large number of converters so

joined, the loss can hardly fail to be very considerable.

Another safety device, the invention of Mr. Kent, I be-

lieve, consisted of a metal plate or cover placed between
the primary and secondary wires of a converter, but care-

fully insulated therefrom, and connected to ground. This
safey device has the defect that it is purely local to the

converter, and does not provide any safeguard from
danger arising from crosses between the primary and sec-

ondary wires outside of the converter. It is common
practice to carry both sets of wires upon the same poles,

and any safety device that does not cover this point, can
not be said to be perfect. Again, I hardly see how the

metal shield can be made to completely envelop the

primary or secondary without interfering with. the action of

the converter to some extent. This, however, is a matter

upon which I can not speak from personal experience.

Regarding the efficiency of alternating generators as

compared wilh continuous, it appears to be pretty gener-

ally conceded that they are about on equal footing; but in

the matter of weight for a given capacity there is—unless

very recent improvements have made a change—a slight

difference in favor of the continuous machine. Part of

this is probably due to the fact that the alternations in a

continuous current armature do not take place so rapidly

or frequently, and less iron can therefore be used in pro-

portion to wire.

Theoretically there should be no trouble in operating

alternating current dynamos connected in multiple arc,

provided their reversals take place synchronically. Where
they are driven by separate engines it is hard to see how
this can be brought about.

I have not touched upon the matter of deterioration of

the alternating converter system, as the time at my com-
mand did not permit me to obtain sufficient data to prove of

use. Placing the wires in a high tension alternating sys-

tem under ground we must expect to encounter much more
trouble from r^ tardation than would be the case with high
tension currents if continuous. It is possible to overcome
this to a great extent by a proper disposal of the mains
with relation to each other, and any iron that may lie

within easy reach. But perfection in this would surely add
to the cost of a plant.

During the progress of this discussion the assertion has
been made that it was not good policy to put in a small

plant and Increase with the demands of business, and the

advice given to put in a plant large enough to meet the ex-

pected increase; in answer I would say: It is a well estab-

lished fact that the maximum efficiency in operation of all

steam engines is exhibited Ti'hen doing full duty, and it has

frequently been demonstrated that in cases where the in-

creasing business of a manufacturer called for increased

power, it would pay him better to put in several engines,

increasing in power by steps as increased business de-

manded, even if the old engines were given away, than to

put in a very large engine at the outset with the expecta-

tion that the business would soon grow up to it.

I can not help feeling that the use of converters in a sys-

tem of electrical distribution is in a certain sense a step

back, and is like introducing belting or gearing in mechan-
ical work where direct application would be the wiser and
more economical course. We see in modern machinery so

many evidences of the truth and force of this remark that

I am led to ask again, why convert ?

In conclusion, it appears to be impracticable to supply

any particular svstem in all cases, and an impartial consid-

eration of local conditions with the general character of

the distribution to be effected should guide the engineer in

his choice. The matter is one that should not be lightly

decided, and I am hopeful that this discussion may prove

fruitful.

Vice President Brown : The paper is now before you
for discussion and in discussing it, it is to be hoped that
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the members will give due observance to parliamentary

forms. I mention this because I noticctl an item in an

electrical paper rcllectinjj on our methods of discussion.

It has not been thougiit wise to place many restrictions on

our discussion hitherto, but at the same time we do not

want to lay ourselves open to hostile criticisms ; therefore

this ob*.ervation is made at this time.

Mr. liicKi.F.v : Hcforc entering: into the discussion, I

move that a vote of thanks be tendered to Mr. Warner for

the very able paper tliat lie has yivcn us. and the extreme

fairness in which he has treated the question. Carried.

Piioi'KSSOii liAUr : I do not care to enter n lengthy dis-

cussion of Mr. Warner's paper as I shall read a paper my-
self at the next meeting, but I will take up a few points sug-

gested.

/•'irsi—Mr. Warner said that it was the general rule to

connect the secondary circuits of the converters in mul-

tiple arc. The fact of the matter is that only in the very

first plants was this idea carried out ; nobody thinks now
of connecting transformers in multiple arc for obvious

reasons. Transformers thus connected act like two dyna-

mos connected in multiple arc. One transformer may do

the total amount of work and get very hot while the other

transformer which does no work remains perfectly cool.

Secondly—Mr. Warner then said that the 1000 volt cur-

rent introduced into houses, as far as fire risks were con-

cerned, was more dangerous than the 200 volt current; I

would tike to have Mr. Warner state the reason why
;

it

certainly is not obvious.

Thirdly— It was staled that the danger from high ten-

sion alternating currents was greater to human life than

from arc light circuits and that the number of arc lamps in

a building to a certain extent determined the amount of

danger. Of course, we all understand that if one arc

light requires a difTerence of potential of fifty volts, ten

lamps require 500 volts. But the real danger is caused by

the difference of the potential between the earth and any

part of the circuit. It don't make any difTerence in this

respect whether there is one lamp in the house or whether
there is a hundred.
.Fourthly— in comparing the loss between the low ten-

sion system and the high tension alternating system, it was
assumed that the insulating resistance between the two out-

going wires was a thousand ohms. I do not believe such

a circuit should be used at all The rule of the underwriters

is that each cncuit shall be tested every day by means of a

magneto before the dynamo is started. A good magneto
bell will ring through at least 10,000 ohms. Of course, the

insulating resistance between the two wires can not be
tested. But, if the insulating resistance between each wire

and the earth is over ten thousand ohms there is certainly

the probability that the insulating resistance between the

tw^o wires is much higher.

Fifthly— The weight is said to be in favor of the con-

tinuous current dynamos. I think that is true ; but in

order to set this matter right it should be mentioned that

the increase of weight in the alternating dynamo is caused

by the increase of iron merely. The alternating dynamo
has a great deal less copper wire than the continuous cur-

rent dynamo especially in the armature. As iron is cheaper
than copper I do not think that the total weight should be
considered in this comparison.

I notice with considerable joy that Mr. Warner has left

a little room for the alternating system ; he said he thought
that each system would find its proper place.

Mr. Warner: In answer to the professor in regard to

the danger by fire, I would say the danger I referred to

was that which would result from any metallic substance
forming a cross made momentarily between t ,/o mains in

the high tension converter system. It would undoubtedly
be followed by a flash which would set fire to the building.

Now with regard to the danger from arc circuits forming
a ground in the building; it is seldom ndeed we find an
arc ciicuit to-day used fur commercial purposes in which
thee.m.f. exceeds two thousand volts. It is a question in

my mind if a dead ground occurs near the- dynamo and an-
other contact with the earth takes place near the other end
it would be as likely to result in fire as would
be the case where high tension alternating mains were
introduced into houses.

We will suppose, for instance, a large number of small
wires—small distributing wires of various kinds. It notun-
frequently happens that crosses occur between those dif-

ferent systems of wires, and it certainly must be conceded
that with one thousand volts, with almost any kind of wire
that is used in distribution around buildings, the general re-

sult would be to overheat the wire almost instantly; whereas
with the arc system such a wire on a short circuit with a

large number of lamps would still not overheat ; the resist-

ance around these would be so low that the shunted part of

the current of the circuit would not be sufficient to overheat
It.

Professor Eadt : I am sorry that I have to ask Mr.
Warner again for the reasons why a 2,000 volt alternating

current is more dangerous, so far as fire is concerned, than
a 200 volt direct current. I can not see why it should be.

We all understand how the wires in the low tension direct

system are protected ; safety strips are put in to protect the
wires. The safety strip has to be of such a cross section

as to melt before the wire it has to protect can get danger-
ously hot. Now if the same thing is done in the alternat-

ing system, no matter what the electromotive force may be,

wily will this protection not be just as good as the other ?

JNlR. Warner: The provisions that are made ordinarily

in the matter of safety for high tension alternating systems
are not such as to prove, in my opinion, as great a protec-
tion, or safeguard, as those made in the low tension, 200
volt system. For instance, the mains upon entering a
building are connected to a converter that is intended to

supply a certain number of lamps. 1 f a short circuit should
take place in those mains, in the place where they enter the
building, the result would be to heat the wire to such an
extent as to set fire to the building without blowing the
fus s of the main wire for the reason that they are beyond
the place of the short circuit and the wires leading from
the mains to the converter are not protected. The high

electromotive force would be certain to produce that, while

in tlic case of a two hundred volt system, the wire could

not approach a dangerous degree of heat on account of a

a short circuit because the fuses would be blown out.

I'ROl-KSSoR Baut : Let us consider two analogous cases :

First, a continuous current system of wires running from

the mains into the houses, then through the safety devices,

and finally to the lamps, with no safety device between the

mains put up on poles and the point where the wires enter

the safely devices; Secondly, two wires running from the

high tension mains carrying a current, say. of one or two

thousand volts, into the house through the walls, then into

the converter, with no safety strip between the mains and

the transformer. Now we assume in both cases that a

short circuit is caused by a falling wire or by moisture

between these two wires running from the pole line into the

house; there are no safety strips between pole line and

house to protect it from that cause, in either case. In the

case of the low tension continuous current system, there is

absolutely no protection whatever. If the wires touch each

other or get short circuited they will get overheated, or an

arc may be formed. What will be the result ? Even if the

main to which those small wi es are connected should have

safety strips, they would be too large to melt bef re the

wire will get overheated.

In the case of the alternating system it must be remem-
bered that the current strength is very small, and that these

primary mams are protected by safety strips at the station.

These safety strips will in most cases carry not more than

say. twenty or twenty-five amperes. A No. 9 wire is used

from the primary mains to the converter; of course it is not

necessary to have such a large wire to carry the current, but

a larger wire is used in order to stand rough usage, and a cer-

tain amount of strain. If these two wires come in contact

or get crossed by a falling wire the safety fuses of the main
will blow out These are very rare occurrences however, as

in most instances transformers are placed on poles. If they

are placed on poles and not in the houses, this slight ob-

jection could not, of course, be raised. But I think even

if they are placed in the houses, that the wires leading to

the transformer from the outside mains are less dangerous
than the wires of a low tension system, leading from the

mains to the safety strips placed inside the building.

Mr. Andrews : I think Brother Badt is quite right in

the position he takes. It is a good deal more dangerous
to take a low tension system into a house without any pro-

tection than a high tension current wire. I think the dis-

cussion has been prolonged upon points which are a little

too fine, because in my experience" I have never seen the

high tension wire brought into the house ; in every case

they put the converter, with the high tension wires on the

outside of the building
; I don't know why it can not be

always done, in fact I have always seen it done. Then we
avoid what I think a greater danger than fire, the danger
of persons meddling with the mains and converters. If

this is placed in the house it can be inclosed in some
place so that it will be impossible to handle it.

I think one of the first things that should be looked after

in placing converters, and which is a very vital point in

regard to the system is, that they should always be put in

places where they can not be handled, except by experi-

enced men who attend to them, whose business it is to at-

tend to them in order to fix the wires. I think it is very

hurtful in business to bring high tension currents into

houses by placing the converters inside. I think in every

case where it is possible to find a place on the outside it is

better to do so, and avoid the appearance of evil, if not the

actual existence of the danger.

Mr. Warner : It is not an uncommon practice

to connect the secondary converters in multiple arc. In

a recent visit to Steubenville, Ohio, I saw a great many
converters of the Westinghouse system used in that city, so

connected and used for street lighting and other purposes.

At that time they did not seem to think the matter very
dangerous, but I understand they have made some changes
in their circuits. In conversation with a party interested,

I understood while it did not entail a very great expense for

wire it was an expensive piece of work on account of labor.

Mr. Leonard : Mr. President, there are two points

that struck me, as Mr. Warner read his paper, as being
worthy of a little further comment. The first was the lack

of efficiency in the dynamos and converters. He spoke of

them as being rather comparable. I do not think they
are comparable. In any continuous current system of dis-

tribution commonly in use, the dynamos or converters in

operation can be kept fully loaded at all times. The
number of dynamos in operation can be graduated so that

those that do run can be operated at the hignest efficiency;

converters can not be made to operate in this way. Every
converter in service must operate from its minimum to its

maximum load and in the course of twenty-four hours the
converters would have a very large output made with a
very low efficiency.

The matter of reliability is, of course, of the utmost im-
portance. Multiple arcing of the secondaries from the dif-

ferent converters on one generator tends to increase the
reliability of operation of the lamps in an alternating sys-

tem as, in case of trouble to one converter, it might be ex-
pected that the remaining converters would take up its

work without injury to themselves ; but even the reliability

to be attained in this way is not possible in the alternating
system, both on account of the fact that the converters will

not divide the load proportionately among themselves and
also on account of the fact that the greatly increased cost
of construction due to multiple arcing the various 50 volt
two-wire circuits at long distances from each other makes
such multiple arcing impracticable.

Electrical Press Comments.
ALTERNATING VS. CONTINUOUS CURRENTS.

T7ie Bfecfrical World. UaTc)\'6\.

At the present time the field of the controversy as to the
relative values of the alternating and continuous current is

in Chicago, where a lively discussion is now going on, and
is taken part in by several well known electricians. In a

recent issue we published the conclusions arrived at by IL
Ward Leonard, who, taking up the question on behalf of

continuous currents, showed what the advantages are and
the distance to which each form of current could be prac-

tically operated from central stations. Without ei tering

at this place into these details again, it is interesting to

note what those on the other side of the question bring
forward to meet the objections raised by Mr. Leonard to

the alternating system. Mr. Slattery, in answer to these,

lays particular stress on the fact that Mr. Leonard's
assumptions and data are incorrect, and that he did not

include in his list of vital factors in a general supply sys-

tem the fact, according to Mr. Slattery, that the alternat-

ing system can reach customers and supply a market that

the low tension never can. Again, according to Mr. Slat-

tery, Mr. Leonard assumed the cost of copper to be 16

cents per pound, which he was compelled to do in order to

bring his estimates within bounds, whereas Mr. .Slattery

states the price of copper to be nearer 25 cents than 16

cents; and this variation of the price of copper affects the

low tension system much more than the high tension alter-

ing. On the question of location of plant Mr, Slattery

also drew attention to the fact that whereas in a low ten-

sion system the station must be located in the center of the

district to be lighted, thus often necessitating the purchase

of valuable property and entailing expense on account of

its distance from its source of coal supplies, the alternating

high tension station on the contrary may be placed entirely

to one side of the district to be lighted and much expense
be thereby avoided. Mr. Slattery also took up the other

objections raised by Mr. I-eonard to the alternating sys-

tem, such as the inefficiency of the converters at small load

and the difficulty in coupling dynamos in parallel, as well

as others, and claimed that these difficulties either did not

exist, or, if they did, could be overcome, and had already

been overcome to a great extent.

DEFENDER OF THE FAITH.
Modern Light and Heat, March 22.

The advantages of the Edison system of incandescent

electric lighting, were ably presented by H. Ward Leonard,
in his interesting paper before the Chicago Electric club,

on the 5th inst. The paper made no pretensions of com-
ing from any impartial or critical source and the Edison
system was posed in its most favorable attitude and was
compared with other systems, the audience being left to

judge for itself, if the competing systems were also posed
in a favorable light. In selling strawberries it is always

permissible to place the largest ones on top, but if while so

doing we beseech the public to notice that our competitors

have also done so, we need not be surprised if our rivals

observe that they have only been following our example.

That the alternating system of electrical distribution has

come to stay, is so evident to those who do not "see

through a glass darkly" that any attempt to frighten it

away, with an exaggerated phantom of its own defects,

seems to us about on a par with, and about as efficient, as

the time honored efforts of the Japanese to frighten away
the devil with a hideous picture of himself. Well.—the

alternating system may look like a hideous nightmare to

some people, no doubt it does, but then the whole com-
munity cannot be expected to see it alike.

From the above we do not wish to be construed into im-

plying that the gentleman has used unfair means in advo-

cating his particular system, yet one might venture to

criticise some of the arguments if he were disposed to do

so.

That the Edison parent company counts among its staff

some of the most distingu-shed electrical experts and some
of the longest business heads in this country is not to be :

doubted ; that its apparatus in all of its ramifications is a 1

marvel of ingenuity and applied science, even its bitterest

rivals will wilHngly admit; that many of itsUocal companies

are finely equipped and managed by skilful and intelligent

men goes without saying; that the advantages of its system

have often been ably argued, as for example, by Mr. Leonard
is familiiar to every one ; but that the alternatmg system

can be crushed out of existence by any means other than a

superseding and superior system which has not yet been

invented, no man familiar with it believes.

A thorough airing of the disadvantages of the various

systems as viewed through their rivals' eye, has the advan-

tage of settling public opinion as to where each system

should, and should not be used.

Green vs. Van Depoele,

A press despatch announced a few days ago •

that Nelson G. Green had brought an action in '

New York against the Van Depoele Electric 1

company to obtain $1,320,000 for acting as

broker. He alleged that he was engaged to se-

cure money for organizing a company to transact

the motor business of the Van Depoele and that -

his fee was to be $320,000 in cash and $1,000,-

000 in stock. At the hearing April 2d Green

was accused of obtaining money by false pre-

tenses and with making a contract under false

pretenses. It was charged that Green, alleging

himself to be a wealthy capitalist and retired

lawyer, representing a syndicate of well-known

business men, offered to the Van Depoele com-

pany of Chicago to secure moneys and purchase
,

stock ; that Green went to Chicago and per-

suaded William Clarke and the president of the

Van Depoele company, to retain his services as

broker in the transaction ; that Green went to

Brooklyn and represented himself to E. W.

Bliss, a well-known capitalist, as agent of the

Van Depoele Ekctric Light company, and
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on Feb. 15, 1888, obtained from Bliss an agree-

ment to do certain work for the Van Depoele

company and tried to induce him to purchase

stock to a large amount; that Mr. Bliss started

for Chicago in company with Cyrus Clarke, Wil-

liam Clarke, and Green; that while in Chicago
Green had borrowed $700 for expenses; that on

the way to Chicago Green and Cyrus Clarke

quarrelled; that Green then proposed to William

Clarke, the VaA Depoele man, a plan by which

they were to swindle Mr. Stiles out of a large

amount of money, that the proposition was in-

dignantly rejected, and that Green then refused

to carry out his agreement with the other mem-
bers of the party, alleging that the Van Depoele

company was insolvent. This suit is expected

to fall through by those acquainted with the

facts. It will have no bearing on the recent

transfer of the motor business to the Thomson-
Houston company.

Heating of Wires by Electric Currents.

The extended use of fuses in electric light in-

stallations has rendered the question as to

the heating of wires by electric currents one of

considerable practical importance, and the re-

sults of a long series of experiments made in

this connection by W. H. Preece, F. R. S., were

recently submitted by him to the Royal society.

The experiments were taken for three tempera-

tures: First, the melting point of shellac, which

is 77°C.; second, the point of self luminosity,

which for all substances may be taken as 525°C.;

third, the fusing point, which is different for the

different metals. Mr. Preece experimented with

wires varying in thickness from 4 to 40 mils.,

and comprising the following materials: Copper,

aluminum, platinum, German silver, platinoid,

iron, tin, lead, and an alloy of tin and lead. For
wires varying in diameter between 10 and 40
mils., the current which produces a certain tem-

perature is for each wire given by the product of

a constant, and the diameter to the power of f

.

For smaller wires than 10 mils, this formula does,

however, not hold good, and the current is

more nearly proportionate to the diameter. In

order to eliminate errors due to the cooling effect

of the terminals, the samples experimentecl upon
were 6mcheslong, being clamped between termi-

nals upon a dry wooden stand; but a second
series of experiments were also made for wires

stretched between terminals 1% inches apart, so

as to determine the fusing point of short

wires such as are used in commercial cut-

outs. Mr. Preece arrives at the conclusion

that the best metal to use for thin wires is

platinum, and for stouter wires, tin. Platinum
fuses like wax without explosion or scattering of

molten particles, and tin in moderately stout

wires behaves in a similar manner. Mr. Preece
doubts, however, whether large wires should be
used at all for fuses, because, owing to radiation,

the surface keeps cool and solid, while the cen-

tre is liquefied. The wire then bursts with an ex-

plosion, and incandescent particles are scattered

in all directions with considerable energy.

—

Industries.

Long Distance Telephone Lines.
" It was a remarkable fact that when New York
telegraph service was shattered by the blizzard

the long distance telephone was in excellent

working order. The reason is given in the fol-

lowing interview, quoted from the New York Sun,
with Superintendent Angus S. Hibbard :

"Let me tell, you, in brief, some of the reasons

why the long distance telephone lines stood up
throughout the blizzard. In the first place they
are the very best lines of electrical conductors
ever built. Forty-five to fifty sound and straight

poles are set to each mile instead of twenty-five

to thirty, the number allotted to the mile by ordi-

nary systems of telegraphy.

"Again, the poles are tamped or set six to eight

feet in solid ground, instead of four feet. No
expense is spared in rigging the plant. Braces
and guy wires are used wherever needed. All

cross arms are braced by two iron braces bolted
to the pole. Carefully inspected hard-drawn
copper wire is used on all circuits.

"Finally, no expense has been spared to make
the lines perfect. The equipment is of a charac-
ter to handle the commercial business of the
territory which the lines traverse. The results

were shown during the recent storm, the severest

test ever known. Why, just think of it ! Dur-
ing the great blizzard not a single one of our
24,000 poles went down, and comparatively few
wires were disabled over the long distance cir-

cuits. What trouble we had was within New
York city itself, where the long distance wires

are carried on poles belonging to the Metropoli-
tan Telephone and Telegraph company. Those
of our Boston and other eastern wires which
were disabled, were up forty-eight hours before
those of the Western Union company."

Powerfor LIghtingfrom an Artesian Well.

H. Bradford Rockwood, writing to the Scien-

tific American, from St. Augustine, Florida,

in regard to H. M. Flagler's new hotel, the

Ponce de Leon, says :
" It will perhaps be

of interest to mention an experiment which
Mr. Flagler has been trying, in connection
with the great artesian well which was, a few
months ago, opened on the hotel grounds.
Directly over the well, which throws a solid

column of water, 12 inches in diameter, 35 feet

into the air, a huge turbine wheel has been
placed. Bolted direct to the shaft of this wheel
is an Edison dynamo, capable of supplying 375
sixteen candle lamps. Several hundred Edison
incandescent lamps have been placed on the walls

of the building over the well, and together with
the indicating and regulating apparatus con-
nected with the dynamo. The trials in generat-

ing electricity by this way by power derived
directly from the earth have proved eminently
satisfactory, as far as the steadiness and con-
stancy of the light are concerned ; but the

power secured has not been so great as was at

first anticipated. This, in great measure, is due
to the method in which the stand pipe is con-
nected with the turbine, and to the arrangement
of the paddles in the wheel, which allows a great

deal of water to pass by. Changes are now be-

ing made which will obviate these troubles, and
it is expected that when these are completed, the

steam plant can be shut down late in the even-
ing and not started again until early the follow-

ing evening, the hydraulic plant furnishing all

power necessary for supplying light in the

interim. Hydraulic experts throughout the

country have condemned this scheme as imprac-

ticable, and have doubted the constancy of the

flow of water from the artesian. This, however,

has not in three months perceptibly diminished.

The experiment is interesting, as being the first

case on record where natural water power for

driving machinery has been derived directly from
the earth. It has been conducted under the su-

pervision of Wm. Kennish, an expert in

hydraulics, and W. J. Hammer, of Boston, an
electrical expert connected with the Edison
Electric Light company, and who is in charge of

the entire department of lighting at the Ponce de
Leon."

Lag in Transformers.

As the subject of transformers is now exciting

much attention, it may be interesting to mention
without now going into the details of the experi-

ments that the investigations of the third year

students of electrical engineering at the Central

institution made on a closed magnetic circuit

transformer have shown :

ist. That the lag between the currents in the

primary and secondary circuits is practically 90°

in excess of what it would be if there were no
self-induction or magnetic lag—that is, the cur-

rents in the two currents are nought simultane-

ously.

2nd. That the magnitude of the ratio of the

coefiicient Oi self-induction of the secondary to

its resistance is a sufficient and necessary reason

for this extra lag of 90°.

—

London Electrician.

The Copper Market.
" Business is dull " said a dealer in wire to a

representative of the Western Electrician.
" No one however need look for a fall in the price

of copper. The syndicate that controls the mar-

ket has too much capital back of it to lose its

grip within six months. The consumers of cop-

per are waiting now, thinking it will become
cheaper. They will put off buying until their

stock is almost exhausted. Then they will come

in with a rush and probably their demands can
not be met at once.'"

Magnetization in Steel Bars.

G. Berson, says the London Electrical Review
gives the results of researches which he has made
on the variations of magnetization in steel bars,

produced by blows. Experiments were made on
a bar 9 millimetres in diameter and 25 centime-

tres long, the bar being submitted to blows from
a mass of 2,400 grammes falling from various

heights. In the first case the bar was placed

perpendicularly to the magnetic meridian. In
this case the magnetic moment of the bar became
diminished by the effect of a blow towards a cer-

tain limit which was dependent upon the initial

value of the magnetism, the temper of the steel,

and the strength of the blow. The rate of dim-
inution diminished gradually in proportion to the

number of blows, the relative values being
represented by a hyperbolic curve of the form

b
y^a+ - Experiments were also made on

x-\-c

an unmagnetized bar in the same position ; in

this case it was found that after the first blow the

difference between the magnetic moments pro-

duced by the same number of blows of different

strengths is sensibly the same, independently of

the number. The law connecting the magnetic
moment produced by a single blow with the

height of the fall of the mass is given by an equa-
h

tion of the form y-

perbola.

k-\-b
an equilateral hy-

Kansas City Telephone Exchange
Statistics.

W. W. Smith, general superintendent of the

Missouri & Kansas Telephone company at Kan-
sas City, Mo., has recently been gathering sta-

tistics in regard to the work of the exchange that

are very interesting and valuable. An extra

operator was connected in circuit with the work-
ing operator and each board of 100 numbers
was counted for a day. As there are 22, loo-num-
ber boards it required 22 days to complete the

count. The count was also kept to determine

which were the most busy hours of the day and
the tabulated results appended determine

them beyond doubt :

From Connections.
'•Busy'
Calls.

Percentage of
''Busy" Calls.

7 to So'clock-- 339 26 7.6

8 to 9 ' -. 1,632 171 10.4

9 to ID " -- 2,673 ---- 350 13-

10 to II " ---2,626 360 13.7
II to 12 " -- 2,363 302 12.7

12 to I " -- 1,521 °n 6.3
I to 2 " -- 2,254 239 10.6

2 to 3 • .. 2,457 ---- 322 13-

3 to 4 " .. 2,368 311 13.

1

4 to 5 " -- 2,ig8 2b5 12.

5 to 6 -. 1,561 1 78 II.

3

6 to 7 " -- 546 —

-

22

2,686

4-

Total. 22,847 II.

7

Average number of connections per operator 952.
" su DScriber 10.

A Place for Electric Motors.
To the Editor o/Westkrn Electrician';

Carterville, Mo., March 2g.—I wish to inquire if this

part of the great electrical vineyard is not being neglected.

I refer to the application of electricity by motors. I un-

derstand the Center Creek Co. contemplate pumping from
three of their shafts by power from a central station, using
" string pumps" ; one string will necessarily be }4 mile

long, and a second about J/g, the third near the engine. I

have believed for a long time that a central power station

should be adopted, but had in my mind the use of dynamos
and motors, but being ignorant of their first cost have never

advocated it. The engine, a 150 horse power Corliss, is

here on the track. The total power demand of the com-
pany is for driving at each of two shafts a pair of 12-inch

single acting force pumps or their equivalent, and at three

other points a pair each "of S-inch pumps, also a set of

steam jigs say, 20 horse power. There is a possible

chance for rental of power and use of small hoisting motors
—most of the hoisting is now done by horse power.

Should this prove of Interest to any electrical man. the lo-

cation is Webb City, Mo. James M. Tyler.

As the result of iS months' experimenting, it

is claimed that the electric formation of the

plates of the Epstein secondary cell can now be

accomplislied in four hours instead of requiring

several days as formerly; considerable improve-

ment has also been made in their mechanical

construction.
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CORRESPONDENCE.
Indianapolis Items.

iNniANAriH.is, April 2.—The city of Indianap-
olis is probably bcliiiul almost any other city in

the country in the use of electricity in any way,
but from present indications there will soon be
an improvement. The city has never used the

electric light for street lighting. The Indianap-

olis Brush company is furnishing in the neigh-

borhood of 250 arc lights for inside and outside

display. There are also a few individual firms

who have their own plants ; among these are

the Model Clothing company who have just com-
pleted a plant, having two 20 light Brush arc

dynamos and one 25 light incandescent dynamo
with an Atlas engine. They light their own im-

mense store, besides supplying light for four

other business houses in the same square ; the

Bates, Denison and Spencer houses, also the

Grand hotel, each have their own incandescent
plant. The city's contract for street lighting,

with the Indianapolis Gas company expires the

latter part of April and the city council has noti-

fied the company it will not renew the contract.

The present intention is to light the city by elec-

tricity. There are now in use 2,500 gas lamp
posts, besides a large number of vapor lights,

which cost the city $75,000 to $So,ooo annually.

It is thought by use of electricity more light can
be secured for less money.
The city engineer has completed a schedule

for lighting the city and only awaits the action

of council to advertise for bids. There are al-

ready several representatives of electric light

companies, from abroad, in the city looking into

the matter. There is also some talk of one of

the natural gas companies putting in an electri-

cal plant, though no definite understanding has
been arrived at.

One of the city papers publishes the following
interview with the mayor on the subject :

—"If
the public will only let us go slowly, and not be
too much in a hurry, I will guarantee that the
municipal bodies will do the right thing in re-

gard to the electric light business. I am much
pleased with the general feeling about the sub-
ject, and I don't believe that if the gas com-
pany were to come to terms now that the con-
tract would be given it. Nothing definite, how-
ever, can be done until the council concurs in

the action of the board of aldermen. One good
feature of the schedule propo.sed by the engineer
is this : He has adopted three different methods
of advertising for bids. First, the electric light

companies will be required to bid on a basis of
2,500 hours, which is the minimum number of
hours that the streets will be lighted ; then, on a
basis of 2,740 hours, which is the present basis,

and last for 3,700 hours, which will include every
night in the year, moon or no moon. One great
advantage to be derived from electric lighting is

that the city can be lighted on cloudy nights
when the moon is supposed to shine. An at-
tempt will be made to make an arrangement of
this kind. I think within six months from now
Indianapolis will be lighted by electricity, which
will place her in advance of most of the cities of
this country."

The Indianapolis ^/rf/'w/ company are making
extensive improvements in their building, among
which which will be the introduction of an in*^

candescent plant for lighting the whole building.
The Citizens' Street Railroad company have

secured permission to extend their line to Crown
Hill cemetery and are looking into the subject of
electricity as motive power with the intention of
equipping the new line with electric motors. M.

New York Notes.
New York, March 31.—One of the few places

where an affirmative answer is often given to the
question, " What can you show us that is new !

"

is the factory of the Elektron Manufacturing
company, where Messrs Barrett and Perrit design
and manufacture specialties for the electrical
trade. Mr. Barrett is now engaged chiefly in
putting his chloride of silver cells into shape for
various new and practical uses. The perfection
to which he has brought this form of battery, after
years of experimenting, is surprising to those who
see it for the first time. The obviously great ad-
vantages over other open circuit batteries are
many. No fluid is used, a paste of low resistance

being substituted. For almost all purposes, the

little cells are sealed, with auger holes bored in a

solid block of wood ; of course there can be no
evaporation and the batteries are not at all affect-

ed by any amount of handling or rough usage.

Then again the cells give a constant current until

the elements are entirely exhausted, and when ex-

hausted they are not worthless, as porous cups,

but can be renewed again and again at a fraction

of the original cost. The cells are so small that

a battery equal in power to several LeClanche
cells can be sent through the mail for a few cents

postage. Heretofore the Barrett battery has
been used chiefly for medical and testing pur-

poses, but the field is widening and the company
expect to largely increase their telephone and
electric bell business. On account of its com-
pactness and constant current, this battery is es-

pecially adapted for use with telephones. Mr.
Barrett states that a small cell which we noticed
on top of the transmitter of the telephone set in

his office had operated that instrument in the

Brooklyn telephone exchange service for several

months, and that the microphone had not even
required inspection or adjustment. Another
specialty of the Elektron company is the motor
designed by Mr. Perrit. It contains many ad-
vantageous features not found in other motors,
and is giving satisfaction wherever used. Dif-
ferent sizes can be seen in operation at the New
York office of the company, on Nassau street.

The Laramie Milling and Elevator company's
flouring mill at Laramie, VV. T. having a capacity
of 100 barrels of flour a day, is equipped with
steam heat, Edison electric lights and Sprague
motors. Attention has been frequently called to

the successful installation of large motors for

power, and that they are particularly well adapted
for usein mills is shown by a recent letter to the
Sprague company from the proprietors of the
Laramie mill from which quotations are made:
"The Sprague motors are used exclusively as the
power to drive the mill, and are giving entire
satisfaction. One motor drives the rolls; an-
other motor drives the purifying machines and
elevators, as these must travel in unison, and
another drives the packing and cleaning ma-
chines!" The millers state that the motors are
more constant and meet any sudden change in
load with greater accuracy than the best regu-
lated automatic engines they have ever seen.
" Prior to using the motors power was dis-
tributed 300 feet by belts and shafting, and
we do the same work now with 20 horse
power we then did with 50 horse power. The
entire mill is a great success, and we advise mil-
lers everywhere to adopt the Sprague motor
system. They will get an evenly distributed,
well balanced and perfectly controlled power,
and an economy of not less than 50 per cent
over any system of transmitted energy with
which we are acquainted."
The Okonite company is building up a consid-

erable trade in the saturation of cotton covered
magnet wire with a peculiar compound of its

own manufacture, which is an excellent insulator
and is not affected by heat. This property makes
the saturated wire especially valuable for use in
winding the armatures and field magnets of dy-
namos, and it is now used exclusively by the
American and other large electric lighting com-
panies.

R. F. Ross, the genial manager of Modern
Light and Beat, has been seriously ill at the Astor
House this week. a.

No Tower Fell at Berkeley, Gal.

Berkeley, Cal. March 23— Your correspon-
dent for the Pacific slope makes a statement that
a 125-ft. tower fell here during erection and that
two men were injured. Allow me to state that
there are no 125-ft. towers here, all being loo-ft.,
and that not one of them fell and that no one
was injured while working for the company.

Claude Loveday.

From Detroit, Mich.
Detroit, March 31.— " An official exposition

of the precise situation of affairs "
is the title of

a 200 page document that is shortly to be sub-
mitted to the council as the result of the labors
of the special electric light committee, relative to
public plants, underground wires, etc. The re-
port shows the experience of New York, Phila-

delphia, Chicago, Brooklyn, Boston and Wash-
ington in putting wires underground. The
failures and successes are noted, and a descrip
tion and statement of cost of methods that have
been received with the most favor are given.
Apart from the statistics relative to cost, hereto-
fore noticed in these columns, there is little in the
report of any practical value.

The Ionia Electrical company, cagital $25,000
has been incorporated. C.

Notes From Kansas Towns.
TopEKA, Kan., March 31.—The Topeka Edi-

son Electric Light company will probably extend
its wires to Potwin this summer. The company
is now operating its full capacity and running
between 4,000 and 5,000 lights. During the

coming season the company contemplates build-

ing an extensive addition to its present building,

putting in a large amount of new machinery and
enlarging the capacity of the plant at least 100

per cent. The Jenney Electric Light company
has filed its bond with the city clerk. The bond
prepared by the city attorney covers the fulfil-

ment of the contract made by the city council for

an electric light plant.

An electric company has been formed at

Seneca, and the light will be introduced before

June ist.

The Wellington Electric Light company,
whose plant is now operated in connection with

the Wellington foundry and machine shops, will

erect a large and commodious building this

spring.

Florence has contracted with Elias Kapp for

the establishing and maintaining of an electric

light plant in that city, stipulating that it is to be
completed and in operation on or before the first

of May next.

At a meeting of the directors of the Electric

light company of McPherson, J. B. Darrah was
elected secretary and treasurer in place of B. A.
Allison, who resigned. McD.

THE ELECTRIC LIGHT.
The company which manufactures the Seel

glow lamp in Berlin is about to considerably en-

large its works. The lamps have proved so

econoinical and lasting that the demand has of

late greatly increased. With the new plant the

time required to evacuate the lamps will be much
reduced, and the loss of quicksilver, sometimes
occurring through breakage of the old Sprengle

pumps, is also said to be avoided. It was often

found that when a pump broke, quicksilver found
its way into the clothing of the workpeople, and
to protect them from such accidents, which are

prejudicial to health, the pumps will be placed

outside the work rooms. In adopting this pre-

caution the company has anticipated the objec-

tion which sooner or later is sure to be raised by
the sanitary authorities against the indiscriminate

use of quicksilver in the manufacture of incan-

descent lamps.

St. Paul's cathedral, London, is soon to be
lighted by electric light.

At Pomeroy, O., a proposition has been made
by E. S. Tru.ssell, to light the streets with incan-

descent lamps ; if it is accepted, a plant will

probably be put in at once and commercial light-

ing be engaged in also.

The Consolidated Electric Light Gas and
Power company of Woodland, Cal., has been in-

corporated with a capital of $100,000.

The Roller Miller says, " The electric lighting

of flour mills continues on the increase, and is

being steadily reduced in cost. Tithe was when
none but rich millers could afford an incandes-

cent outfit, but now many find they can reduce
expenses by putting in one. We counsel all mil-

lers who are still enduring the semi-darkness and
constant danger of kerosene lamps or gas jets to

bestir themselves ere this year is much older, and
find out how safe and economical a thing the

electric light now is."

The Newburg Electric Light company of New-
burg, N, Y., of which Anton V. AViltsie was for-

merly treasurer, has had judgments entered

against it in New York aggregating $49,102.
This was caused by the failure of the banking
and insurance firm of John R. Wiltsie & Co., of

Newburg, whose doors have been closed, and
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whose business was talieii possession of by an

assignee. The assets and liabilities are not

stated.

A letter from Brussels states that M. Vlierboom

has fitted up a house in the Boulevard Bischoffs-

hem with the electric light. He uses twenty

Gadoh accumulators of 441b. each, including the

weight of the glass cells. Each cell contains

nine plates. The daily discharge of the battery

is about forty ampere-hours, but reaches occasion-

ally sixty. The battery is charged from a Gerard
dynamo driven by a i h. p. Korting gas engine.

In another private installation twenty-five Gadoh
accumulators, weighing altogether locwt., are

used for thirteen Khotinsky lamps of i ampere

and 50 volts. The dynamo is driven by a 2 h.p.

Lenoir gas engine.

The Paris superior committee on theaters, is

conducting a series of experiments to test the

safety of the incandescent lamps in places of

amusement. Thus far the immense superiority

of the electric light has been demonstrated.

That England is behind America in point of

electric lighting is well illustrated by the fact

that only seven towns in England illuminate

public streets by electric lights.

The Chicago Edison company announce that

they expect to be ready about May 15th, to fur-

nish both light and power from their central

station on Adams street, near LaSalle, within the

following district : Van Buren street on the south,

Franlclin street on the west, State street on the

east, Randolph street on the north, between

Franklin and Clark and Clark street north of

Randolph to Lake street. The officers of the com-

pany are : Anthony F. Seeberger, president
; J.

W. Doane, vice-president ; D. H. Louderback,

general manager ; F. S. Gorton, secretary and

treasurer ; directors—J. L. Thompson, Robert

T. Lincoln, John B. Drake, J. W. Doane, P. L.

Yoe, F. S. Gorton, Edson Keith, A. A. Sprague,

R. C. Clowry, E. M. Phelps, Anthony F. Seeber-

ger.

The Hotel Ponce de Leon at St. Augustine,

Fla.. is lighted by a large Edison plant. There

are three dynamos each 640 light capacity, run

by three Armington & Sims engines of 60 horse

power each and two more Edison dynamos run

by a fourth engine of the same make of 125

horse power. Steam is supplied by four Bab-

cock & Wilcox boilers nominally 107 horse power

each.

The annual report of the lamp committee of

the Rochester, N. Y., common council covers the

following principal items of expenditure : Elec-

tric lights, $63,434.91; gas, $28,023.66 ; superin-

tendent of electric lights, $600 ; oil lamps, $5 69.64

;

setting posts, $117.01 ; removing posts, $160.20;

lamp cocks, $136. The report also shows that

there are 2,951 lights in the public streets of the

city, of which 638 are furnished by the Brush

Electric Light company, 213 by the Rochester

Electric Light company, 826 by the Edison Elec-

tric Light company, 640 by the Citizens Gas com-

pany, 405 by the Rochester Gas company and 229

by the United Gas Improvement company. The
electric lights include 851 arc burners and 826

incandescent lights. Of the 2 20 j^ miles of streets

in the city 105 miles have electric lights, 37 miles

have gas and 78^ miles are without light of any

kind. The committee was of the opinion that

the entire city should be lighted by electricity.

Last Sunday night Easter services were held

at Christ church Chicago, for members of the

Sunday-school. The floral decorations were

profuse and were brilliantly illuminated by elec-

tric lights supplied from accumulators. A spec-

ial feature of the decorations was a large artificial

egg, which at a given signal flew open, showing

electric lights hidden within. Twenty 24 volt

lamps were in use.

THE ELECTRIC MOTOR.
It is stated that an electrical railroad is to be

constructed from Voslau to Leopoldsdorf, near

Vienna, a distance of twenty-seven kilometers.

Accumulators will be used.

The trials of electrical traction by means of

Julian accumulators at Brussels have given

excellent results. The accumulators are placed

under the seats of the cars and each car is fur-

nished with two batteries.

A company has been formed in Berlin to manu-
facture electrical watches. Two small cells and
a small electric motor take the place of the ordin-
ary movement,

'i'he Rockford, 111., Electric Power company,
has increased its capital stock from $30,000 to

$70,000.
The first trial of the Vevey-Montreux electric

road in Switzerland, was entirely successful.

M. Berlier has presented to the Paris munici-
pal council apian of constructing an underground
electrical railroad. It is said the scheme is so

feasible that there is a prospect of its adoption.

A project of constructing an electric railway,

connectmg Wellington, New Zealand, with the

termini of the various lines of railway in proxi-

mity, is under consideration.

An important clause in the Chicago city ordi-

nance granting the street railway company on the

west side of the river permission to cable their

lines is: "Permission and authority is hereby
given to said company, * * * to construct,

maintain and operate its various lines of railways,

or any of them, or any part thereof, by electric

power or by stationary engines not located on
the public streets or public places on the streets,

and propelled by other than animal power, and
to Connect its tracks with other street railroads,"

A dispatch states that a Brooklyn jeweler pro-

poses to emulate the example of Darius Green
by constructing an improved flying machine.

His power according to the dispatch will be fur-

nished by a hundred pound electric motor.

THE TELEPHONE.
Since the recent decision rendered in the Bell

telephone case by the United States supreme
court, the Bell company in Joliet has com-
menced to raise the rates on telephones to sub-

scribers, making a ruling that telephones used

outside of certain limits must pay additional rent.

Some of the stone companies, whose offices and
quarries are located outside the city, will not

stand the raise and have ordered their instruments

removed.
The Spanish postal department have granted

a concession for twenty years to install and work
the telephonic service in the town of Felanita in

the Balearic Isles.

The annual report of the American Bell Tele-

phone company gives the following figures con-

cerning exchanges in 1888 ; number of exchanges

743; branch offices 444; miles of wires on poles

127,902; miles of wire on buildings 9,458; miles

underground 8,009; miles submarine 363; total

number of miles of wire 145,732; total circuits

131,896; total employees 6,182.

THE TELEGRAPH.
A press despatch from Toronto announces that

the government has prepared a bill fixing as the

penalty for wilfully breaking a telegraph cable,

imprisonment for five years.

The Western Union company experienced no

little inconvenience in Chicago last week by the

theft of a section of lead cable containing twenty

wires which was to be used at a viaduct at

Eighteenth and Grove streets. As a direct re-

sult all communication was cut off along the

lines of the Wabash, the Grand Trunk, the Chi-

cago & Eastern Illinois, the Chicago & Atlantic,

the Santa Fa and the Chicago & Western Indi-

ana railways. In some instances the train dis-

patchers were enabled to control the movements
of trains, but on one or two roads the trains were

run at great hazard. Tha loss will be nearly

$i,ooo, the thieves can realize about $10 on their

plunder. Two months ago the pipe was cut in

the same manner.

W. E. Gump, general manager of the Writing

Telegraph company, whose instrument was used

experimentally in Rochester, said recently to a re-

porter in that city, " We now have a much better

instrument than we had when we ware exhibiting

here, but we are exceedingly busy now putting

them in fifty cities from Boston to Kansas City,

to report ball games. We shall have our hands

full of business in that line for sixty days. We
are establishing exchanges in Pittsburg, Alle-

gheny City, Little Rock and New Orleans. We
have not given up Rochester yet and may come
here again and show you our new instrument."

The largest telegraph business ever done in

Berlin was transacted three weeks ago when
36,615 messages aggregating 1,115,551 words
were sent to all parts of the world. During the
busiest hours 346 operators were at work. Lon-
don's highest day's record was in last June when
124,291 messages were handled.

The London Electrician says that the blizzard
which demoralized the telegraph service in the
eastern states in America has given addional ar-

guments to the opponents of overhead wires.

The paper continues: " The occasion is not one,
however, for useless reproaches or ill-natured re-

mark of any kind. Our American friends are
face to face with a calamity which they have al-

ways known to be possible, and which the board
of aldermen, of New York, have long been en-
deavoring to avert. Unhappily—and this is where
the dilemma arises—notwithstanding the large

sums already expended and the rigorous exercise

of the powers at their command, the board have
not been very successful in their attempts to

solve the difficulty by placing the wires under-
ground. The present disaster will no doubt
lead to renewed efforts in this direction, and we
still entertain a belief in their ultimate success.

Meanwhile our American friends, while re-erect-

ing their overhead lines, will no doubt follow the
example set last winterj in this country, and take
the opportunity to strengthen their supports, in-

crease their struts and stays, and shorten their

spans."

The legislative committee which is investigat-

ing the bribery cases at Columbus, O., summoned
George Cola manager of the Western Union
Telegraph company as a witness. He refused to

furnish telegrams which had been sent through the
Columbus office. This in.stance is interesting in

connection with Dr. Green's testimony before the
congressional committee in which he said he
thought a law should be enacted defining the
duties of telegraph companies in situations of

this kind.

Judge Brady's affirmation of Judge Barrett's

decision at New York, holding K. of L. boycott
leaders guilty of offenses under tha conspiracy
statute, may be good law, but it is a two-edged
sword. Tiie offense of the men, whose writ of

habeas corpus was dismissed, was that they had
prevented a non-union shoemaker from obtaining
work in any place after having driving him out
of New York. This decision will give the West-
ern Union Telegraph company considerable un-
easiness, inasmuch as it has followed from place

to place for many years, hundreds of its employes,
whose names were on the black list, and prevent-
ed them from being employed. This constitutes

conspiracy and every person who has suffered

through treatment of this nature will now have
recourse to law and an established precedent. It

is to the credit of most of the Western Union
officials that the black list is never consulted by
them, and it is to the everlasting discredit of a

very few that, although their authority covers
small districts, their quota of names of victims is

disgraceful and unmanly.

—

Electric Age.

At the annual meeting of the New York Tele-
graphers aid society in New York March 14th
and 15th it was reported that the membership
was 429. The receipts of the year had been
$3,962.46 and there had been expended on ac-

count of sickness and death of members $1,815.15
The following officers were elected: President,

Gardner Irving; vice-president, E. F. Cummings;
secretary, J. M. Moffatt; treasurer, F. W. Bald-
win; executive Committee, George W. Logan,
John Brant, W. H. Jackson, H. I. Jolly, Miss K.
E. Cummings, Mrs. Crans, T. T. Murphy; au-
diting committee, E, F, Stevens, D, C, Dono-
hue and Edwin Dean,

Judge Barrett in New York last week dismissed
the complaint in the suit brought by Townsend
Cox against Edward S, Stokes, the United Lines
Telegraph company, and the Bankers and Mer-
chants' reorganization committee. He sought to

have the sale of the Bankers and Merchants' to

Stokes set aside.

Miscellaneous Notes.

A snake story, surpassing commonplace narra-

tives of serpent adventures, comas from San Luis
Potosi, Mexico. A domesticated rattlesnake 14
feet in length followed its master about like a
dog. Recently many of tha houses were struck .
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by ligiitning. The snake, seeing ihe bolts fall-

ing fast around the home of its infancy, deter-

mined to die for its benefactors, and forthwith

climbed to the roof and in a perpendicular posi-

tion standing on its head shook its rattles violently

at the licavens, defyin«; the lightning. 'I'hc elec-

tricity attracted by this living ligiitning rod re-

duced to ashes the noble animal and the house.

Noted electrician—" I see you still have that

old notion that a lightning rod is., a protection."

Nebraska farmer—" I have." '* Now, sir, will

you be kind enough to tell me what you think a

lightning rod on your house protects you from?"
" Lightning rod agents."

—

Omaha World.

It is said that in about three weeks the public

will be given a chance to examine the grapho-

phone or perfected phonograph. When i,ooo

instruments are manufactured the business of the

company which has them in charge will begin in

earnest. The graphophones will be leased, not

sold, and the annual rental will be, it is said, $60.

In a paper presented by Dr. A. C. Garratt, of

Boston, it is stated that he has treated 186 tumors

by outward electrolytic methods and 157 perma-
nently disappeared.

The Electrical Institute of Vienna has begun a

series of experiments to test the relative merits

of the Julien, Reckenzaun and Scheneck-Farbaky
accumulators.

Personal Paragraphs.

Professor John E. Davies, of the University of

Wisconsin, at Madison, Wis., was a guest at the

Chicago Electric club rooms Monday last.

Col. George L. Beetle has returned from a

prolonged business trip in the east.

J. L. White of the Provident Savings bank in

Kansas City, Mo., stopped in Chicago Monday
on his way east, and was entertained at the Chi-

cago Electric club rooms.

W. H. McKinlock of the Central Electric com-
pany has just returned from a flying trip through
Nebraska and Iowa. He brought back with him
several large orders for goods.

Professor F. B. Badt has resigned his position

as superintendent of construction of the western
department of the United States Electric Light-

ing company, Chicago.

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

Chicago 375 400
Central Union 47 48
Michigan 78 80
Great Southern. 35 40
Colorado 19 21

Rocky Mountain Bell. 40 45
Cumberland 65 68
Wisconsin 108 109
Bell of Mo - _ 160 165
Iowa Union 26 27
Missouri and Kansas 70 72

Business Mention.

Chas. A. Schieren & Co., of New York report

recent sales of leather link belting, to the follow-

ing concerns for use on dynamos : Utica Electric

Light Co., Utica, N. Y.; Burlington Gas Light
Co., Burlington, Vt.; United States Electric

Light Co., Washington, D. C.

Electrical Patents.

hsued March 27. 1SS8.

379,944. Cemmutator for Dynamo Electric Machines.
Thomas A. Edison, Llewellyn Park, N. J.
The machine supplies both continuous and alternat-

ing currents, a part of the former is used to energise the

field magnet of the machine. We give the first and
last claims : "i. The combination in a dynamo electric

machine, of an armature having a continuously wound
coil with two commutators on the shaft, each of which

is directly connected with said coil, from one of which

is derived a continuous current and from the other an
alternating current, current collectors bearing on each

of said commutators, and independent circuits extend-

ing therefrom.
"4 The combination in a dynamo electric machine,

of an armature having a continuously wound coil, a

commutator composed of blocks connected at intervals

with said coil, two insulated rings on the armature

shaft, and connections from opposite blocks of the

commutator to said rings respectively."

379,956. Regulator for Dynamo Electric Machines, Chas.

Heisler, St. Louis, Mo.

The second claim is appended :
" In combination

with the shaft driven constantly by the motor, eccen-

trics on said shaft, and levers carrying pawls adapted

to act alternalcly on ratchet wheels on a shaft connect-

ed witli the brushes, and a shoe acting on the exten-

sion of the index linger acting to control the pawls,

the ratchet wheels and index finger and_ their support-

ing connections being also in the combination, where-

by the said brushes are moved to regulate the cur-

rent."

379,977. Electric Gas Burner. John Y. Parke, Philadel-

phia, Pa.

379,991. Submarine Torpedo Vessel. Charles D. Shepard,

New York, N. Y.

380,010. Electric Annunciator. Charles S. Young and

Gwynnc E. Painter, Baltimore, Md.
380,020. Electro Dynamic Machine. George F. Card,

Covington, Ky.
380,022. Non-Interfering Signal Box. Frederick W. Cole,

Newton, Mass.

380.053. Machine for Dressing Covered Electrical Con-
ductors. William H. Sawyer, Providence, R. L

380.054. Apparatus for Threading Wires or Cords
Through Flexible Tubes. William H, Sawyer, Provi-

dence, R. I.

The first claim is given: "In an apparatus for

threading wires through flexible lubes, an upper and
lower guide arranged to give a vertical position to a

traveling flexible lube, a weight for holding the wire

stationary in said vertical portion of the tube, and a

vertical guide surrounding said tube."

380,060. Electric Railway. Francis M. Speed, San
Francisco, Cal.

380,074. Arc Lamp. Thomas E, Adams, Cleveland,

Ohio.
We give claim i and 2 :

" I. In an arc lamp, the

combination, with a gravity feeding carbon and a

clutch adapted to normally clamp and support the

same when no current traverses the lamp, of two elec-

tro-magnets or solenoids, one for actuating the clutch

and releasing the carbon to the action of gravity and
the other to actuate the clutch to clamp and raise the

carbon and establish the arc.

" 2. In an arc lamp, the combination, with a gravity

feeding carbon and a clutch constructed to normally
clamp and support the feeding carbon when no current

traverses the lamp, of an electro-magnet for raising

one side of the clutch and releasing its grip on the car-

bon, and an electro-magnet or solenoid for raising the

opposite side of the clutch and clamping and raising

the carbon."

380,084, Galvanic Battery. Horatio J. Brewer, New
York, N. Y.

380.100. Pyromagnetic Motor. Thomas A. Edison,
Llewellyn Park, N. J.
The invention is based upon the principle that the

capacity of iron for magnetism diminishes as its tem-
perature is raised and that at a bright red that it be-
comes practically diamagnetic. Advantage is taken of
this fact to construct an apparatus in which motion is

produced by the combined action of heat and magnet-
ism.

Claims 4, 5 and 7 read as follow : "4. A prime
motor having, in combination, a revolving interstitial

magnetic body, a magnetic field in which said body is

located, and means for heating opposite parts of said

revolving magnetic body to produce an unbalanced
condition of the same.

" 5. A prime motor having, in combination, a re-

volving interstitial magnetic body, a magnetic field in

which said body is located, means for heating opposite
parts of said revolving magnetic body to produce an
unbalanced condition of the same, and means for cool-

ing the intermediate parts of said body.
" 7. A prime motor having, in combination, a mag-

netic body, a magnetic field produced by an electro

magnet, means for heating said body to produce an
unbalanced condition thereof, and a dynamo electric

machine driven by the movement of said magnetic
body and supplying current for energizing said field

magnet,"
380.101. System of Electrical Distribution. Thomas A,

Edison, Llewellyn Park, N, J.
Claim 7 reads : "7, In a system of electrical distri-

bution, the combination of two or more sections of
main conductors, each of one or more divisions, sub-
feeders of low resistance for each section, a main
feeder for each section extending from the sub-feeders
back to the station, a conductor connecting the sec-
tions in series, compensating conductors for the divis-

ions of the system, pressure indicators showing the
pressure at the outer end of each main feeder, and a
dynamo electric machine for each division of the system
provided with means for its independent regulation,"

380.102. System of Electrical Distribution. Thomas A.
Edison, Llewellyn Park, N, J,
We give the last claim :

" In a system of electrical
distribution, the combination, with two or more feed
ers having means for varying the pressure at their
outer ends, and a set of pressure wires extending from
the outer end of each feeder back to the station, of a
double wound electrically moved indicator for each set
of pressure wires and connected by one winding with
such pressure wires, and a standard battery connected
with the other windings of the two or more indicators
and opposing at such indicators the energy of the sys-
tem,"

380.103. Conduit for Electrical Railways. Stephen D.
Field, Yonkers, N. Y,

380.114, Incandescent Electric Lamp, Holder and Cut- out.
Charles Heisler. St. Louis, Mo.

380.115. Alternating Current Dynamo Electric Machine.
Charles Heisler, St. Louis Mo.
The invention includ-is a s ationary armature, re-

volving field magnets, and an exciting generator for
the field magnets, supplying a continuous current

thereto, the stationary armature being composed of

sections wound to produce alternating currents adapted
to furnish the working circuits without the use of a
commutator.
The first and fifth claims are given :

" i. In a dy-

namo electric machine, an armature composed of insu-

lated sections and wound with coils forming a circuit,

of which coils a pair is placed on each section, and the

coils of the circuit alternate in direction of winding."
" 5. In a dynamo electric machine, a stationary ar-

mature made up of core segments, each segment con-
sisting of curved pieces of sheet metal with coils

wound thereon, the coils being divided by angular
pieces set into the segments, but insulated from the

metal thereof, the said angular pieces projecting above
and below the segments."

380,144. Dynamo Electric Machinery. Frank J, Sprague,
New York, N, Y. We give the first two claims ;

" I. The combination, with a shaft having upon it

two opposite screw threads, of an armature core there-

on composed of thin metal plates, and clamping end
plates having screw threads corresponding respectively,

with those on the shaft, between which the thin plates

are compressed and held closely together.
" 2. The combination, with a shaft having upon it

two opposite screw threads meeting at the middle
point of the shaft, of an armature core thereon composed
of thin metal plates, and clamping end plates provided

with hubs having internal screw threads corresponding,

respectively, to those on the shaft, said end plates

being screwed upon the shaft so that said thin plates

are compressed and held closely together between
them "

380.157. Electric Conductor. Edward G. Acheson,
Pittsburgh, Pa.

The invention consists in an electric conductor
composed of a central conductor covered with insulat-

ing material, upon which is applied a covering consist-

ing of a strip extending spirally around the same, and
having spirally-formed spaces or recesses between the

adjacent edges, whereby the conductor may be more
easily bent or twisted.

380.158. Manufacture of Electric Conductors. Edward
G. Acheson and Benjamin F. Anderson, Pittsburgh,

-Pa. We give claim 2 :

"2. In the manufacture of electrical conductors, the

method, substantially, as herein set forth, of forming
a covering with spiral grooves therein, consisting in

winding a thread spirally around the insulated con-

ductor and electrolytically depositing a covering on
conductor."

380,165. Railway Signal. Arthur W. Bennett and John
M. Millen, Fontanelle, Iowa.

380,202. Incandescent Electric Lamp Holder and Cut-out.

Charles Heisler. St- Louis, Mo.
Claims i and 2 are given—" i. In combination

with an e'ectric lamp and an electro-magnetic shunt-

ing mechanism, the core of which is directly connected
to one of the lamp terminals and forms a part of the

circuit between that terminal and one of the line wires,

and having its coil in a circuit around the lamp, a

switch operated by the electro-magnet and arranged to

short circuit the lamp.
"2. In combination with an electric lamp, a magnet

core, the coils of which are in shunt with the lamp
circuit, and having flanges on its ends acting as pole

pieces, the flange at one end being connected perma-
nently to one of the lamp terminals, the flange at the

other end connected to binding posts, one insulated

and the other uninsulated thereon, connections

between the insulated post and the other lamp termi-

nal, whereby the lamp circuit is formed through the

core, and a magnetic shunt operated by the armature

of the electro-magnet when the lamp fails to work."

380,215. Ear Battery for the Deaf. Mary E. Moore,
New York. N. Y.

380,241. Fire and Burglar Alarm System. William A,
Barnes, Bridgeport, Conn.
We give claim 3 :

" The combination, in a fire or

burglar alarm system, of a source of electricity, a main
line, a shunt circuit including two branch conductors

in multiple arc connected at both terminals to said

main line, an electro-magnet having two oppositely

wound coils in the respective circuits of said branch
conductors, an armature in the field of said magnet,
and three circuit closers controlled by said armature

when actuated by said
,
magnet, one of said circuits

closers making and breaking circuit through main line

between the shunt terminals, and the other two circuit

closers respectively making and breaking circuit at

each point of connection of said shunt terminals with

main line."

380,261. Electric Vapor Bath. Robert F. Johnson and
William R. Pope, Baltimore, Md,

380,271. Electric Arc Lamp. Charles W.Adams, Chelsea,

Mass.

380,295. Insulated Electrical Conductor. William A.

Phillips, Schenectady, N, Y.

The claims are given :
" r. The combination, with

an electrical conductor, of an insulating covering con-

sisting of a sheet or strip of rubber impregnated with

parafline or similar moisture proof substance wrapped
on said conductor.

" 2, The combination, with an electrical conductor,

cf an insulating covering consisting of a sheet or strip

of rubber impregnated \vith paraffine or similar mois-

ture proof substance wrapped on said conductor, aud

an external fabric covering,
"3. As an insulating material for electrical con-

ductors, sheets or strips of vulcanized rubber impreg-

nated with paraffine or similar moisture proof

material."

380,301. Electric Light and Globe Protector. William

M. Tompkins, Batavia, N, Y.
Reissue, 10,915. Telephone Transmitter. John H.

Irwin, Morton, Pa.
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DEALERS IN

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lighting, Fire and

Burglar Alarms, Electro-IVIedical Apparatus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

CHAS. A. CHI;£TI;R, Fres. WILLARD L. CANDEE, Treas.

The Okonite Company,

No. 13

ITE"Wi

^^^> PARK ROW,

"yonK.
trade' mark.
Manufacturers of

ELECTRIC LIGHT, TELEPHONE and TELEGRAPH
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"We. particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that. It is the safest wire for the purposes known, and we
can, without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated

OKONITE TAPE, the jest Insulated Compound for making joints in the market. Estimates and

quotations furnished upon application.

Chicago Bpanch, 38 & 40 LA SALLE STREET, Chicaso, III.

Minnesota Branch, MINNEAPOLIS ELECTRIU CO., Minneapolis, Minn.

Nehraska Branch. MIDLAND ELECTRIC CO., Omaha, Neh.

Boston Branch, F. E. PETTINGELL & CO., Boston, Mass.
Kansas City Branch, INTER-STATE ELECTRIC CO., Kansas City, Mo.

Standard Electrical Test

INSTRUMENTS.
AMMETERS and VOLTMETERS

OF ALL KINDS.
Ayrton & Perry New Spring. Carpentir, Hart-

mann & Co., Galvanometers, Bridge and
Rheostats by all the Prominent

IVIakers. Call and Examine.
JAMES W. QUEEN & CO.. 924 Chestnut Street, PHILADELPHIA.

Reliance Oil <& Grrea.se Co.
U. M. BACHERT, Manager.)

6 Bratenahl Building, (y-

CLEVELAND, O.

U. S. A.

SEND FOR DESCRIPTIVE
CIRCULAR.

Liberal Terms to Resident Agents.

SAMPLES FREE ON APPLICATION.

SOLE MANDPACTURERS OF

UNIVERSAL" DYNAMO MACHINE OIL.
neduces. Instantly, all Frictiona] neat, keeps Journals Cool. Absolutely no Clogging. The bes''

Oil ever placed on the Market tomeet the reciulvcmentsof Electric Light a-d Power Plants. "Valve
Oleine," for Valves and Cylinders. "Eclipse" Lubricating Compound. "Chelsea" Scale Solvent.

Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspkctok of the Boston Fire Underwriters' Union, under date of March
29, 1886, he says : " A Thorouglily Reliable and Desirable Wire in Every Respect."

The rubber used In Insulating our wires and cables Is specially chemically prepared, and is guaranteed
to be waterproof, and rcill not deteriorate, oxidize or crack, and will remain fle.\ible in extreme cold weather
and not affected by heat. The insulation is protected from mechanical injury by one or more braids and ihe
whole slicked with Clark's Patent Compound, which Is water, oil, acid and. to a very great extent. Are proof.

Our insulation will p7''Dve durable when all others fail. We are prepai'ed to furnish Single Wires of all

gauge.-* and diameter of insulation for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hanipsbire Street, Boston, Mass.

HENKT A. CLARK, General Manager. HERBERT H. ECSTIS, Electrician.

The Electric Packing Co.,
CLEVELAND, OHIO, U. S. A.

MANTJFACTURHES OF TOE

Patent High. Speed Packing,
MADE ESPECIALLY FOR ELECTRIC LIGHT ENGINilS.

Delivered free on 60 Days' Trial. Satisfaction Guaranteed or no Pay.

THE BILLINGS & SPENGER GO.,

MAiTTJFACTTJRERS OF

Drop Forpis in Coper, Iron or Steel

Pure Copper Commutator Bars for Electric Motors or Generators,
Steel Commutator Rings and Nuts, Steel Wrenches and Eye Bolts.

Correspondence solicited and estimates furnished on receipt of models,

DROP FORCINGS FROM PURII COPPER.

THE BILLINGS aSPtNCER.GO HARTFORD.CONN. ^

MANUFACTURERS OF

Automatic Electric Motors,
IN ALL SIZES FROM % H. P. UPWARDS.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of Management, Remarkable
Simplicity, Etc., Etc.

DYNAMO ELECTRIC MACHINES,
For ELECTROPLATING, E L ECT R OT Y P I N C, COPPER REFINING Ac,

THE EDDY ELECTRIC MFG. CO.,
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J. B. YOUNG,
PRCaiOtNT AND TREAS,

B. K. JAMISON,
VICC-PRESIDENT.

Scilar Cart#11
OFFICE,

N O. 69

Schmidt & Friday

Building.

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 1 87 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

GHRISTGHURGH,
NEW ZEALAND.

Electric [ighting.

The Council of the City of Christ-

church, New Zealand, hereby invites

tenders for lighting the above city

with Electricity, in accordance with

the Specifications and Conditions to

be seen at the office of C. R. Buck-

land, Esq., resident agent for New

Zealand at San Francisco.

Tenders to be sent direct to the

Christchurch City Council, New Zea-

land, to arrive on or before the ist

day of July, 1SS8.

F. T. HASKINS,
City Council Office. Town Clerk.

Feb. 23, 188S.

Eugene F. Phillips,
President.

W. H. Sawteb,
Sec'y and Electrician.

iDierlci Electrical fforls.

PROVIDENCE, R. I.,

Manufacturers of Patent Finished

Insulated Electric Wires,
Telephone and Incandescent Cords,

Electric Light Wire

Magnet Wire, Patent Rubber-Covered
Wire, Lead-Encased Wire, Flex-

ible Cordage, OiBce and
Annunciator Wire.

Underground and Aerial Cables.

NEW YORK OFFICE : 18 Cortlandt St.

P. 0. ACKERMAN, Agent.

sxj:BiSc:;FS.i:0£3
FOR THE

Western Electrician

THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON, 0.——MA.NUFA(_ rUUEItH (IF

Hard j{ubber Goods for glectrical purposes.
Sl'KCIALTIES OK ALL KINU3 MADE TO ORDEIt.

Soft Rubber Tublngr and Rubber Tape.
Catftloguc and Prlc(;8 fumlHhed on appllcallon.

Gutta Peroha Insulation.

Our Balata Insulated Flexible Cords
ARE SUPERIOR TO ALL OTHERS.

SEND FOR SAMPLES.
THE EIDISOIT JMJLCHIITH: ^SXTORKIS,

MANUFACTUEERS OF

Insulated Wires, Flexible Cords ^nd^Gables for Telephone, Telegraph

J&MES F. KELLY, General Sales Agent, !9 Dey Street, New York.

IKTJLlSrXED T
Parties who o\7ii patents, or hare Inventions they

wish to patent, on devices to be used In connection
with Telephone System—Mechanical or Electric—
and devices for Dynamos. Motors, or a|>paratuB per-
taining to Electric Light System, which they wish to
dispose of, or have fully developed, to aend full des-
cription (copies of patents if possible) stating price,
etc. "Elgin" Telephone & Electrical Supply Co..
Wu. HrBBAKD, Gen. Mang'r. ELGIN, ILL.

Ion nm
Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

Bug! Dust Proof]

BELLS.

Hazazer & Stanley,

e:uectricau.
Manufacturers, >

32 & 34Franl(fortSt.J

NEW YORK.
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HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BARE JLNn IITSXJLJLXEID ^WTIRE.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk and Worsted

Cords for Incandescent Lightingr. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

patent"* K line wire
•"

'

'••"'"•'
'

'' '••-'"' '•• ll« ll« '

FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

factories: waterbury, co n n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL
185 DEARBORN ST., CHICAGO, ILL.

AGENTS FOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

United States GlectriG Fire Alarm (fo.

EVART, MICHIGAN.

PE0PEIKT0E8 OF THE

Chase Police aM Fire Alan Telegrapl

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

J. J. DICKEY, President. ISRAEL LOVETT, FLEMON DRAKE, Vice President
H. J. WELLS, Sec'y and Gen'l Man. Sup't and Electrician. L. H. KORTT, Treasurer.

«JMIDLAND ILICTEIC CO
OMAHA, NEBRASKA.

DEALERS IN

ELM€Tmi€AL iUPPUli

Hotel and House AnnuDclafors, Burglar Alarnie, Fire Alarms, Electric Gas Lighting, Speaking Tubes,
Elevator ADDunclatore, Batteries. Push Buttons, Electric Pens, Telegrarh Learner's Instruments, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, Railway Velocipedes, Care, Etc.

Western Agents THE OKONITE CO., and the Return Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. We own the Franchises of the Western States and TerriLorlee for the

IMPROVED McCULLOH

and are prepared to glre franchises and construct plants on reasonable terms.

B^"EBtlmate8 furnished and contracts made for any and all kinds of Electrical Work In any part of the
West. Correspondence solicited. Illustrated Caialogue and Price List on Application.

MAGNETO
Rose <&

BELLS.

Rein.,

Electric |||orks,

322 N. Second St., St. Louis, Mo.

SEBASTIAN MAT & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed especially for electrl'

ctansand others requiring alatbe
for accurate work. Catalogue of
Lathes, Drill Presses, Tools, etc,

mailed on application.

Xjc^-tlies on 'X'x-ici.l.

184 W. Second St., Cincinnati, 0-

The Globe Electric Company,
Manufacturers^ Itnporters and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES-

46 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits.

These seta require no technical knowledge to connect; they are
all contained In black, highly finished hard rubber cases, mounted In

nickel plate and ready for use. The bell domes are all 3^ Inches, the
coils are wound with silk covered wire and the contacts are of
platinized silver.

Three Way Annunciator and Bell Set $16 00
Invalid's Portable Call Bell Set 7 00
Burglar Alarm Set 7 50
Fire Alarm Outfit - $7 00 to 8 00
Portable Electric Testing Set 10 00
Family Electro Medical Set 12 00
Telegraph Set for Short Lines and Learners 6 50

High and Low Temperature Alarm 12 00
Single Stroke or Trembling Bell Set 6 00
Switchboards, Switches, Annunciators, Bells, Wires, Push But-

tons. Alarm Contacts, etc.

WATERHOUSE SYSTEM

arca-^^ incandescent
electric lighting.

The only perfect Automatic Instantaneous
Current Regulation.

A 2,000 c. p. Arc Light produced with less Ihan two-thirds of a Horse Power, or
twelve 16 c. p. incandescent lamps to one Horse Power.

We are producing 210 2,000 c. p. Arc Lights, Commercial lighting, on 3,400 lbs.

of coal per night, from dusk to 1 o'clock, or 2 lbs. of coal per light per hour.

We guarantee that the above lights will successfully compete with any Arc Lights
in the world, for Size, If hiteness and bteadiness.

Advantages, 25 per cent, less in steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND MFG. CO.
HARTFORD, CONN.

—AND

—

154 LA SALLE STREET, CHICAGO, ILL.

SH/W\/&:GEARY
MFGR'S Sc'DEALERS ,-

53&55N0.SEVENTH=ST.

\, PHILADELPHIA

SEND FOR CATALOGUE.

WANTED
Position as Superintendent of Electric Light
Plant, by young man thoroughly competent
po take charge of large installation. More
l^han two years* experience. Best of references.

Address, E. M., Postoffice,
Danville, III.

Tlie Standard Open-Circuit Batteries of tlie World.

GONDA and DISQUE,

The Only Genuine Leclanche' Batteries

Are those which bear this

LABEL and the Trade-Mark, GONDA.

DO NOT BE IMPOSED UPON BY IMITATIONS.

If dealers have not the Genuine Battery, Blij

send direct to us for Price- List.

GONDA (FOEMEKLY PRISM) CELL, COMPLETE.

THE LECLANCHE BATTERY CO.

149 West Eighteenth Street, New York.

GBNUINE DISQUE CELL, COMPLETE,
The Porous Cell also bears Label-
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Electric Light Repairing, Guneral Machine Job-Work, Patturn Making. Etc., Etc

ELECTRICAL AND MECHANICAL ENGINEER, Ri^A^JS^IgtuRER.
OfTico and Works: 76 MARKET ST., CHICAGO.

THE beck: automatic ElNGirOE.
Tor Electric Uyht Sorvlco nndnll otlior purpoHcs rii(iuiilnp I'owcr; Rcoiiomlcnl In Stciun Consumption;

0008 not Have; S]if(.<il CouHtnnt uuikir ViirylnK LoiuIh and I'rcHHure of Steam; Slnijilc In ConHlructlon.

RuciutrcH no moro siuicc thim doiibU- <Mhc uiiKloes.

Contracts taken forcomiili^le stoam plnntB, including boilers and all conncctlone, masonry and rec-
lion. All work guaranteed. Send fur Catalogue and full particulars. Address

THE TAYLOR MANUFACTUUING CO., Chambersburg, Pa., U. S. A.

Chicago Electric Club.

'riiore will be a inccUng of the Chioapo
Klectric Club Monday evening', April
lOlli, at X o'clock, at the rooms of the Club,
123-124 Clark Street.

Annunciators,*
PATENT GRAVITY DROP.

ANNUNCIATOR SUPPLIES.

Mansfield Electric Go
383 FEDERAL STREET,

)
BOSTON, MASS.

GrILES AITXI-]MAGNEXIC SHIELD FOR ^yVJLXCHES-
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watcb Case Co.
Oentlemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months ^
that I have worn my watch, and to-day ^=:
it is (without correcting time) about one

~~
minute slow. Considering the fact that —
I am every day near dynamo electric

machines in our regular business, the
test could not be harder. I could never -j^

have believed it before that protection fSL

wa3 so complete. In this age of elec-

tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-
keeper. At present, I look upon a watch 7
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CIIAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic dletiirbancea.
Send for descriptive circular. GILES BROS

" * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetii
Shields to pocket time- pieces promises
be of very great importance to horologist

and watchmakers ; it will render opera-

tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

State Street, CHICAGO.

The Baxter Electric Motor*
This Motor is now ready to be placed upon the Market.

Manufactored for both

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICITED.
Address :

l^'

K'-Li,-
1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Gonstltation and Monniuent Sts. IPactory B, Buren. and Monument Sta.

NiSW YORK :

Rooms 347. 348 & 349 Pottkk Building.

BOSTON

:

Rooms 57 & 58 Hancock Bldg., 178 Detonsheee St.

Tl^e \j/oodbtjry

AUTOMATIC

Cut-Off High Speed

€:i]Gii|€:.

-MAKUTACTtlKED BY-

^OODBUI^Y GmGINE

(Company.

ALSO BUILDEES OF

piai9 5lide \/alue

AOT)

DoiMe Yalve Meta Speefl

AUTOIVIATIC

iQut-Off E^9(Jl9<^s

: AND

TUBULAR BOILERS.

Address the Manufacturers at

*'e 652 Mill street, ROCHESTER, H. 1.
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C.£G."Electric Motor I

1-2 H. P. Motor for Incandescent Circuit.

Efficient Electric Motors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REGULATION.

iRterchangeable Parts. Designed for Popular Cammercial Use.

€. ^ €• IMCTTEIC MOTOE €0'.,

90 South 5tli Avenue, New York City.

C:3XjE3"V7"E3Xj.A.3NriD, OHIO.
MANUFACTURERS OF

Ineandeseenee

Lighting

Apparatus.

CARBONS FOR ARC LAMPS. Etc., Etc.

Chicago agent,

ALEXANDER KEMPT,
130 Washington St.

Omaha agent,

E. G. TUPPER,
1509 Farnham St

FRANKLIN S. CARTER. CHAS. M. WILKISS.

ESTABLISHED 18 6 7.

E. WARD WILKINS.

PARTRICK & CARTER,
Manufacturers of and Dealers in Every Description of

Electrical Supplies.
WE MAKE A SPECIALTY OP

Hotel and House Annunciators, Burglar Alarms, Bells, Batteries,

AND A FULL LINE OF

SUPPLIES FOR ELECTRIC BELL WORK.
We putlish Catalogues of all our Manufactures, and will forward to any address

upon application.

N. B.—In applying for Catalogues please state whether "Electric Bell " or " Gen-
eral Supply" Catalogue is wanted, and if in the trade inclose business card for discounts.

114 SoTith Second Street, PHILADELPHIA, PA.

Jlie p^r^k^p-\^u^f\\ [T\\n\n^ and /T\ff- Qo.

Electric v^Sa©!5k
"**"•""'•'"•

Lp 'E^raiiiPiiiBSi

Gafboq^
ST. LOUIS,

MO.

The Empire City Electric Co.

15 DEY STREET,
NEW YORK,

|V|aNUFACTURERS & D^^ALERS
IN ALL KINDS OF

ELECTRICAL SUPPLIES.

NEW PATENT GAS ATTACHMENT
FOR FITTING ELECTRIC LIGHT SOCKETS TO GAS FIXTURES.

No more burnt wire conductors where this attacliment is used.
Remove gas burner, acrew nozzle in its plaee; by replacing and screwing gas burner on nozzle, you effect

a solid, permanent, gas tight Job. Send orders to FRANK S. MARR
Bissell Block, PITTSBURGH, PA.

Gir£30f%.C3r£3 i». :^-aL.n.Tor»ij",

Rooms 68 and 69 Temple Court, 225 Dearborn St., CHICAGO.
PATENT AND TRADE -IVIARK CASES.

lEM'm^wmM^ XaXO^n^ o^Msoit^.
^'sLireL^ieL'y
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Weather-Proof Line Wire,

FOR ELECTRIC LIGHT PURPOSES.

The Insulation Resistance is good, and is not affected by moisture, heat,

cold, acids or alkalies. But little more expense than Underwriters.

ElectricsLl Supply Co
171 RANDOLPH ST., CHICAGO. 17 DEY ST., NEW YORK.

Factories, ANSONIA, CONN. Branch Office, 1 25 W. 6th St., KANSAS CITY, MO.

THE ELECTRICAL PROTECTIVE SUPPLY CO.,

Factories: ANSONIA, CONN.
Manufacturers and Importers of and Dealers in

Telegraph, District Telegraph, Telephone, Fire Alarm, Burglar Alarm, General Electrical

Supplies, and Railway and Steamship Supplies.

Sole Agents United States for APPLEGATE'S ELECTRIC FLOOR MATTIN&.

The Chicago Electrical Development Co.,
PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought, outright, or inventions handled on royaity, We have superior advantages for piacing patented articles on the market.
Correspondence with Inventors solicited.2S5 IDE3-A.n:]BORP^ ST., OHIO-A-CS-O.

THE ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER, Manager. 171 Randoluh Street, CHICAGO.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.
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The Edison Direct System of Central Station

ELECTRICAL DISTRIBUTION.

1,000 Installations. 100,000 Horse Power. 1,000,000 Lamps and $20,000,000 Capital

Qdison Qlectric ||ight |{o.

THIS COMPANY IS THE OTTOrEK OF THE INVENTIONS
AND PATENTS OF

THOMAS ALVA EDISON.
Which Patents absolutely control this The Only Permanently

Established and Commercially Successrul

PIETHOD OF GEHEMt ECECTRIEM DISTRIBUTIOn.

As evidence of the growtli and present prosperity of tlie Edison System, attention is

called to the character and scope of a few of the Stations now in

operation and under construction,

NEW YORK CO., Caoital, $2,500,000, 4 Stations ; Capacity, I50.0:0 Lamps.

CHICAGO CO. Capital, $750,000, 1 Station ; Capacity 40.000 Lamps.

BOSTON CO. Capital, $650,000, 2 Stations; Capacity, 50,000 Lamps.

PHILADELPHIA CO. Capital, $1,000,000, I Station; Capacity, 50,000 Lamps.

It is significant to note the fact that the Edison Company has during the past year
enlisted an amount of capital and put under construction a station capacity far in excess

of the aggregate Incandescent work of all other companies combined. Nothing could
more forcibly emphasize and attest the accepted value of the Edison Central Station

Industry as an investment.

WRITE FOR PAMPHLET ON THE FIVE HEADS

PATENTS, INVESTMENTS, FUTILITY OF GUARANTEES, DANCER AND MORAl.

For Information relative to Central Station Business, apply to the

Hdlson Electric T.lglcxt Co.,
16 & 18 BROAD STREET, NEW YORK.

OVEH ^^
40,000.

iSf^m

flTHEIR VALUE
» BEYOND AtL

iLOMPETlTlOf'

"""ir, in 11 fc Jj^

PiBwr*"' * «« 1.m sP'^ooos n
AND rcNSIONf

i^ fWf^

I

\WYCKOFr,SEAiMANS & Benedict
NK'?°.Vc^,%^!;b^ St.ChicascIll. .
^^Also NEW YORK -london.Eng. Boston- X-
I ^V Prillft • BA,LT • WASNGrON •

I N OfX'i- yfj/
, ^^^V^SUOUIS ST.PAUL- MlMNPtS^^

^LECTRIC t- JylGHTING.
(WOOD'S PATENTS), Owned and Manuractured by the

^mertcan Electric Manufacturing Company^
18 CORTLANDT STREET. NEW YORK.

For «impliclty of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie iLM:ERICiLIsr lDYia'JLM:0 HAS ITO EQUAL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits. 01

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

,4liEBIC^M
18 Cortlandt Street, NEW YORK.

*»
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

»fort Wayne Jenney Electric Light Company
FORT WAYNE, INDIANA.

Tlie xxLOSt carefully r^orked out and complete Alternating Systexn of Slectrlc

Zilgh.tlng in Szistence.

ARMATURE

liuaraDteeil

Converter

ti

12

16

Power i

TO THE

Horse Power

Guaranteed.

SLATTERY ALTERNATING DYNAMO.

port U/ayneJenney Electric Cight Company,
MANUFACTURERS OF

The Slattery Ixid.u.ction. System,
THE JENNEY ARC DYNAMO AND LAMP^

Main Office and Works, FORT WAYNE, IND.

NEW YORK OFFICE: 242. 244 E. I22cl St. New York Electrical Construction Co.

CHICACO OFFICE, I 15- 1 1 7 Monroe Street, I PHILADELPHIA OFFICE, 26 N. Seventh St.

W. J. BUCKLEY, Manager.
| G. A. WILBUR, Manager.

CITY OF MEXICO OFFICE MEXICO,' F. Adam, Successor. ^
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Standard Underground Cable Company,
Oeneril OSoeg, Ho. 708 TZSS. A7E., rillSSUSGia, FA.

Biiicli Oleeii!
Hew 7otk, Telepbose Billdiig, Coitliilt Street,

Q. L. Wiley Uanager.

CUcaso, 139 But Mtdlion Street, F. S. Beteii-

tiarat, Uaiigier.

J O 1^

MAMTTFAOnrBKBS OF

(n O c)

The|l|aring||nti-|nduction»|d gunched Cables
For Telegraph, Telephone, Electric Light and Power; Underground, Submarine

and Aeilal

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line Wire, Underwriters', Magnet, Annunciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables.

^4 r^

'DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high

insulation. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

Electric Light and Power.

Telegraph and Telephone,

Railway and all other

Branches of Signaling.

All Sizes

Lead Encased Wires.

CLARK B. H0TC11KISS, Gen'l Mgr,.

Aerial Use,

Subterranean Use,

Submarine Use

Concealed Wiring in all Locations-

16 Dey St., NEW YORK.

AMERICAN

[eather [ink gelt (Jo.

SPECIAL

DYNAMO^BELT!
CHAS. a. SCHIEREN 4. Co.

Manufacturers and Sole Agents.

47-5 1 Ferry St., New York.

^be Cj|LLEllIDER

'

NSULATING and
WATERPROOFING COipMlf,

45 S^Q^adLway, Ifew V®?&. l54 S'^Salle St., <S£tiieagOy

MAWUFACTimERB OP

INSULATED WIRES AND CABLES.
Bitite wires for Use Underground, In Plaster,

Damp Places, Etc., Etc.

Trintdad "Wibkb for Line Work In place of Underwriters.

:E3Ij:E3C;'rH.IC: XjICStHT WHEI.IES of »11 Biases a. S£*£;C7X.A.X>'X*X'

NEW YORK SAFETY STEAM POWER CO.,
BuildetB of High Grade Self-Contalnei

Antonatic cm-flff Eiiies,
SPEOIAILT ABAPTKD FOB EUNNIHO

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

TVestken Office and Wabeeoomb:

64 & 66 S. Canal St., Chicago, III.

WM. A. HAMMETT, Manager.

86 Federal Street,

BOSTON.

416 Arch Street,

PHILADELPHIA.

ANSONIA BRASS & COPPER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

C B B A

CUT SHOWING STVLB OF INSULATION.
j4.—Copper Wire. B. B.—Tv/o Braids, saturated with Fire-Proof Insulation. C.—Braided Cotton,

•saturated with a Black, Wrather-Proof Composition.
Approved by New York Board of Fire Underwriters. Samples furnished upon application. Pure Elec-

tric Copper Wire, bare and covered, of every description.

WAREROOMS- \
'^^"^ 21 Cliff St., New York. FACTORIES:
64 Wnshinoton St.. Chicago, Ills. ANSOMA, CONN.

Dahibl W. Maemon, President.
Addison H. Noedteb, Ylce-Fresldent.

CBASLBB D jsmrsT. Enectnoiao Bbahtabd Bobiboit, Secretwy-
Aaios K. HoLLowBXJ., Treason^

Jenney Electric Company.
Sole Owners of all the Patents and Inventions of Charles D. Jenney (icnown as the Jenney System) and Sole Owners ami Manufacturers of his

Improved Dynamo, [amp t$

Electric |I|otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these euBentlals It chal-

lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, or for both combined.

The Jenney - Incandeseent Dynamos are self-regulating,

^nd permit the turning on and off of one or sill of the Lamps
It will.

This Company gives special attention to y^i'''..C^M>:; .\".t,'5,

SkopSy Factories^ etc., with Individual l^lau..:i.

t^- sEiiD FOB nmva nmsTiiTiiis m miwis, the sisilu..^

OFTIOE AND WOEK8;

Cor, Kentucky Ave. and Morris St.

INDIANAPOLIS. IND.
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The Thomson-Housion Electpic Bo.
EASTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON.
WESTERN OFFICE:.

PULLMAN BUILDING, CHICAGO, ILL.

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

SERIES LAMPS
FOR

IJrC'Circuits.

These Lamps have repeatedly
shown their superiority under
test.

First Medal : Beat Arc-Light, LouiSTlIle, 1883,

First Prize : Best System of Arc-Llghting,

Cincinnati Industrial Elxposltlon, 1883.

Electric Urc-bighting

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the cnstomer.

SELF GOVERNING ELECTRIC MOTORS.
of all sizes for the transmission of Power. Plans and estimates for all kinds of Arc

and Incandescent Liehtlng and Power Plants.
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Edison's New Lamp
RESULT OF

EXPERT TEST
BY ELECTRICIAN OF

Chicago & Horthuiestern j|. j|.

Over 2000 Hours Average Life and 12.18

16 candle power lamps per horse power.

CHICAGO & NORTHWESTERN RY. CO., TELEGRAPH DEPT.

G. H. Thayer, Sup't.

Chicago, March 13, 1888.

Leonard & Izard, Chicago.,

Dear Sirs :—Regarding the Electric Light Plant at Clinton, Iowa,
installed by you for this Company last December, I wish to say that your

I guarantee of 12 sixteen candle power lamps per horse povver and 600 hours

: average life has been more than realized. The result, from careful tests,

shows 13.18 sixteen candle power lamps per available horse power, and the
' record up to date shows an average life of over 2000 hours.

The pressure over the entire system does not vary over two volts,

and the insulation with everything connected exceeds 100,000 ohms.
The dynamo works without sparking, and the whole plant is in every

way satisfactory. Very respectfully,

(signed) G. H. Thayer, Supt. Telegraph.

General Agents Edison United
Manufacturing Co.,Plant Installed by LEONARD & IZARD,

185 DEARBORN STREET, CHICAGO.

The Edison Direct System of Central Station

ELECTRICAL DISTRIBUTION.

|l,000 Installations. 100,000 Horse Power. 1,000,000 Lamps and $20,000,000 Capital

Qdison Qlectric |jight (Jo.
THIS COMPANY IS THE OWNER OF THE INVENTIONS

AND PATENTS OF

THOMAS ALVA EDISON.
Which Patents absolutely control this The Only Permanently

Established and Commercially SuccessTuI

mETHOD OF GEHEiDIt EtECTRIGIIt DISTRIBUTIOH.

!i-s evidence of the growth and present prosperity of the Edison System, attention is

^called to the character and scope of a few of the Stations now in

j.
operation and under construclion.

NEW YORK CO., Capital. $2,500,000, 4 Stations; Capacity, 150.000 Lamps.

t CHICAGO CO. Capital, $750,000. 1 Station ; CapacityHO.OOO Lamps.

[BOSTON CO. Capital, $650,000, 2 Stations; Capacity. 50.000 Lamps.

PHILADELPHIA .CO. Capital, $1,000,000, 1 Station; Capacity, 50,000 Lamps.

I
_
It is significant to note the fact that the Edi.sou Company has during the past year

enlisted an amount of capital and put under construction a station capacity far in excess

ft the aggregate Incandescent work of all other companies combined. Nothing eould
'acre forcibly emphasize and attest the accepted value of the Edison Central Station
Industry as an investment.

WKITE FOR PAMPHLET ON THE FIVE HEADS

'ATENTS, INVESTMENTS, FUTILITY OF GUARANTEES, DANCER AND MORAL

j

For Information relartve to Central Station Eusineas, apply to tlic

Edison Electric J^±sln.t Co.
16 & 18 BROAD STREET, NEW YORK.

U. S. LAMP.

Grand Opera House
MINNEAPOLIS.

610 U. S. 16 Candle Lamps, 53 Indicated p"o°wIr.

348 Edison 16 " " 54

CONSEQUENTLY, THE

Edisod PtiinT ions Rejected ino Put Out,

AND UNITED STATES PUT IN.

U. S. 610 Lamps, 53 H. P., equals 1 lAVper H. P.

Edison 348 Lamps, 54 H. P., equals exVirPerH.P.

ABOVE FKOM ACCURATE TESTS. NO COMMENTS. FOE PARTICDLAKS, APPLY TO

THE U. S. ELECTRIC LIGHTING CO,

C. C. WARREN Manager. 2 1 6 I.A SALLE ST., CHICAGO.
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Cleveland., Olxio.

MANUFACTURERS OF -*

ELECTRIC lilGHT CARBONS «ndBATTERY MATERIAL..

TRY THE RICHMOND CARBON.
MANUFACTURED BY-

RICHMOND CARBON COMPANY, NORTH ADAMS, MASS.

The Standard Carbon Co.,
SUCCESSORS TO THE

Boiilton, CleYeland^ and. Crystal Carbon Companies.
O Ij E: -VE Xi -A. TV 13 , OHIO.

THE VULCAN WIRE,
For the Electric Light, Telephone and Telegraph,

MANUFACTUKED AKD SOLD BY

The Campbell Electrical Supply Co., 95 Miik st., boston, mass.

W. 31. TALCOTT, Agent for Chicago, No. 85 Madison St.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armington & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rocking and Sheffield Grates. Lowe Feed Water Heater,
Blake Pumps, Korting Injector, Etc.

correspondence solicited.

707 and 709 MARKET STREET, - ST. LOUIS.
Branch, Room 31 Wafer Works Buildinn, 600 Walnut St., Kansas City, ¥o.

Sawyer -Man Electric Co.
LICENSEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTniL LIFE BLDK,

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNUT ST

BOSTON OFFICE:

No, 33 FEDERAL ST.

EBtlmatee Famished for the
ThomBon-Houaton Syetem

of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC In Its regulation, and will maintain a XTNIFOKU
LIGHT, with ALL or ANY PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

-CONTAINING-

Compensation BalanceiHair-spring,
^T^HIOH .A.H.:jEi

Uninflaenced

magnetism.
PAILLARO'S PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAiR SPRANG.

Adjusted

TO

Temperature.

These watches have been thoroughly testedand have received the unqualified indorsement of Thos. A, Edison, Ehhu
Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested
them.

These watches are made in all sizes. Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and
cost no more than other makes of same quaUty without the Non-Magnetic feature.

They are especially adapted to the uses of

ILlCTmieiAHS A'BM WOEKIEB JkEOUHB D¥lfAM0i,
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

'''\

For Sale by all F'irst-class J'e^srelers.
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Ijeisler glectric [|ight |{o.

809-817 S. 7th Street, ST. LOUIS, MO.

MiNUFAOTOTlEIia OF

The Heisler Patent Incandescent
Electric Light System.

Forest City Electric IXTorlsLs,
Manutaciurers of CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GANG SWITCHES, FROM 5 TO 40 AMPERES.

Quick IVIal<e and Breatc Uncon-
trolled by the Handle.

The only and original Alternating- Current Long
Distance Single Wire Incandescent.

We have built 24 Cen-
tral Station Incandescent
Plants within one year,
all of which are on a pay-
ing basis.

This System combines
successfully the illumina-
tion of the streets with a
general supply of light for

stores and houses.

Any desired distance can
be reached at small cost

;

No. 8 American Gauge
( 'opper Wire being used
for the outside line, No. 11

for indoors, for any num
ber of lights of any size

from 20 to 200 c. p. lo-

cated anywhere on the line

A perfect automatic regu-
lation adjusts for every

variation ut the load from the full capacity to one single light. We do not need
transformers, distributors, safety calchcs, resistance boxes or any other electrical

contrivance for distribution or safety.

Special attention is called to the superior advantage of this system for economical
management. To its flexibility, no mathematical calculation being required for wiring
or alterations of circuits. To its production of nearly double the candle power to the

H. P., as compared with any other system.

We can furnish substantial proof that our system is a successful competitor against
all present methods of illumination.

Corr<:Bpondence

Sullclted with

Electric Light

Companies.

W. B. CLEVELAND Proprietor, 26$. WATER STREET. CLEVELAND, 0.

.-iif
*^"* --*'

is tanned on the surfaces
only; the

SlIOlliMWilSl.
Send for Our Valuable Book for Engineers and Belt Users. Free.^
' Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

8ST. IjOXTIS, 3VEO.

Writing Telegraph Company,
ST T^ixrray Street, ITe'wz' York:.

This Company owns the Letters Patent

which thoroughly control the transmission

of written messages by telegraph in the only

known practical way, and are prepared to

establish Central Office Exchanges as a means

of communication between subscribers in

cities and surrounding towns.

Comvnunications are written with pen and

ink in the handwriting of the person writing

the message.

P. O. BOX 1322

For particulars address - -—

-

WRITING

The pen in the office of the subscriber re-

ceiving a message makes a fac-simile of every

letter as fast as it is made with the pen in the

office of the person writing it.

All instruments are under the control of the

Central Office, and messages are recorded on

the instrument of a subscriber, whether he is

present or absent.

All communications are secret, and the

written record is of great value in commercial

use.

TELEGRAPH CO., NEW YORK.

THE LAW TELEPHONE COMPANY
Begs leave to annotince that it has largely increased the quantity and surface and greatly improved the form of the negative element of the

The New Form is clearly shown in the cuts and needs no explanation.

ITS ADVANTAGES.
The Battery holds up longer when overworked, recovers quicker when relieved, and the material being all

in one piece instead of in two pieces, the breakage heretofore suffered in transportation, in handling, and in

any depolarizing treatment (after accidental short circuiting) will be wholly saved. "It urns good before; it

is better now." The Battery o^Afr^jf is unchanged. The negative element is of the same material

and undergoes the same preparation as before, and is czwrlastiiig, and so guaranteed.

THE OTHER FEATURES OF SUPERIORITY, NAMELY:
Connections that will not corrode. Lock-tops that absolutely prevent evaporation and creeping

of salts, absence of grease, Flint Glass well annealed. Hard Rubber Bolt connection
that is reliable and durable, pure Zinc and pure Sal Ammoniac, etc

,

Address ARE ALL PRESERVED.

ZiA'W TSZiSFSOlTS COMFiiXT'7,
112 LIBERTY STREET, NEW YORK.
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THE MAIHER EUGIRiC COMPANY
MANCHESTER, CONN.

H. G. CHENEY, Pres. M. S. CHAPMAN, Vice-Pres. ROBERT CHENEY, Sec. and Treas. N. T. PULSIFER, Gen'l Mang'r,
WM. A. ANTHONY, Consulting Electrician.

New York Office, 35 Broadway. Chicago Office, 38 LaSalle St. Boston Office, 143 Federal St. Cincinnati Office, Carlisle Building.

INSTRUMENTS

PRECISION.

We make
instruments for

Electrical Meas-
urements, adjust-
ed to any degree
of precision re-

quired for any
purpose. Resist-

ance boxes are

made with any
reqxiired series of

resistances, with
and without pro-

portional coils

for bridge. All
resistances are
adjusted to legal

ohms by stand-
ards tested at the
Cavendish Lab-
oratory and cer-

tified by the Brit-

ish Association

Committee.

RESISTANCE

BOXES

required for
physical re-
search, all the
coils will be
made from one
piece of wii-o, to

insure a uniform
temperature co-
efficient. Gal-
vanoQieters are
made of high and
low resistance,

aperiodic and
astatic, or not, as

required. Tang-
ent Galvanomet-
ers of any capac-
ity will be made
to order. Am-
meters, Voltmet-
ers and Resist-

ance Coils will

b e calibrated,

and constants
furnished.

li.lllllllDlllllBllllillllllllllil llllllllllllil iiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii lllllllllllllllllllllllllllllllllllllllHIIIIIIIIIIIIII

The Mather System for Incandescent Lighting.

The Dynamos of this system are equal to any in efficiency. The
lamps are adapted to a higher potential than those of any other system,
have no superior in life or efficiency, and

DO NOT BLACKEN IN USE .

Our Dynamo is very simple in construction, runs without spark at the
commutators and can be operated by any one accustomed to the care of
engines or machinery. The system has no equal for mills, machine shops,
or other places requiring isolated plants. We shall be pleased to furnish

estimates for complete installations, with or without motive power, and
will send one of our experts to examine the premises, if necessary.

IMOXORS-
We furnish motors from one-half horse power upwards, for constant

potential circuits, perfectly self-regulating without special regulating
mechanism. Motors are also furnished for constant current circuits.

in. SI Li lilii Itreei

517? Suel^er (^le(;tri(;al f[\a\)ufa(:tur\i)(^ ^o.,

35 Broadway, New York City.
SelUtig Agents of the [MATHER ELECTRIC COMPANY for the States of New York, New Jersey and Pennsylvania.
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The Single-Acting and

Self-Lubricating Principles

Mark the second great advance in Steam Engineering, and

represent the Highest type of

GOMMERGIAL ECONOMY.

CONTROLLED BY

Westinghouse, Church, Kerr & Co.
17 Cortlandt Street- New York.

97 Fifth Avenue Pittsburgh.
t 56 and 1 5S Lake Street Chicago.

Fairbanks & Co.

THE WESTIMHOUSE MACHINE CO.,

Pittsburgh, Pa.

302 and 304- Washington Ave St. Louis.
1312 Union Avenue Kansas City
1 330 Seventeenth Street Denver, Col.

Utah and Montana Machinery Co.
259 South Main Street Salt Lake.
East Granite Street Butte, Mont.

Parke & Lacy.

THE AULTMAN & TAYLOR CO.,
Kepresented by Kobkrto Eokek & Co , City of Mexico, Mex.

Stevens, Corwin & Co., lis Chambers St., New York City.

\Vitli houses in Panama, C. A., Lima, Buenos Ayres, Gaaj aqull

and Valparalsrj, S. A.

2 1 and 23 Fremont St San Francisco.
33 and 35 N. Front St—-Portland, Or.

The D. A. Tompkins Co.
36 S. College St.. Charlotte, N. C.

4-6 S. Pryor St Atlanta,
Georgia,

The Railway Telegraph Supply Co.

all AKTiD Q13 FLJS^T^TDOJLmI^JEI. ST., CJHICJ-A-Ca-O,
Manufacturers of and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
ANiNUNCIA-TOKS, BIAGNETO BELLS, BATTERIES, ETC.

WE CARRY A FULL STOCK OF J. H. BUNNELL & CO.'S TELEGRAPH INSTRUMENTS.

Line Wire and Equipment, Pins, Braclcets, Cross-arms, Insulators, Etc., Insulated Wire and Cables.
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WESTERN ELECTRIC COMPANY
P

Chicago.

New York.

London.

Antwerp.

II

CHICAGO FACTORY.

Disque LeClanche Battery.

Western Electric Co., Chicago, III., April 10, 1888.

Chicago, III.

Gentlemen: Replying to your inquiry of this date, I would

say, I have kept a record of the service we get from many of the

Disque LeClanche porous cups furnished the Chicago Tele-

phone Company by you since September, 1884. Without going

into the minutes of this record I will state that it shows that we

have had batteries in use which have been in CONSTANT SER-

VICE for about THREE YEARS and EIGHT MONTHS, and

that the AVERAGE SERVICE which we get from porous cups

of your manufacture is OVER ONE YEAR and SIX MONTHS.

Our inspectors are instructed to replace porous cups as

soon as they show signs of failure, and many of the porous cups

brought in as having been used up are still in fairly good condi-

tion and would give good service in places which do not require

the work from a battery which telephone service requires.

Yours very truly,

J. J. NATE,

Purchasing Agent Chicago Telephone Co.
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New Time Recorder.

The utility of a reliable watchman's time re-

corder is everywhere recognized. Property
owners demand a contrivance which will indicate

with absolute certainty whether watchmen are

performing the duties which they are paid to per-

form. The accompanying cut shows a new time
recorder manufacture'! by the Electrical Con-
struction company of Cliicago.

Each station is connected with one of the

solenoids under the cylinder. On closing the

circuit through a relay, a second circuit is closed

through the solenoid, and the pointed core
makes a depression on the paper. As the

cylinder revolves with the clock, the sheet on the

cylinder shows at what hour, the impression was
made, and also, at what station.

The clock also makes a useful piece of office

furniture. The company make a five station

clock for stores, in which one station is the clock

door itself, so that, even if the lock of the clock

is picked, a record will be left of it. Another
station is connected with the front door, an-

other with the rear door by door springs, and
still another is connected with the outside of the

building for the watchman or patrolman along
the street to use. A number of these recorders

structure of said railway and be a part thereof
and be used only for the transaction of the busi-
ness of the said railway company."

The Chicago Cushman Telephone
Company.

The common council of Chicago granted a
franchise to the Cushman Telephone company at

the meeting April 5th. The ordinance as amended
provides that the company may construct and
maintain in the streets, alleys, and tunnels wires
and electrical conductors for telephone service.

Between Chicago avenue on the north, Ashland
avenue on the west, and Twenty-second on the
south the wires shall be underground. Outside
this district poles may be erected and the wires

put on buildings with the consent of the owners.
The commissioners of public works and the fire

marshal will determine the size and height of the
poles to be used. Within four years all poles

within the district bounded by North avenue,
Western avenue, Twenty-second street, the

South Branch and Thirty-first street shall be re-

moved and the wires put underground. Within
the city limits as they existed July i, 1887, the

wires are to be put under ground in si.x years.

No. 15.

current equal to from 40 to 45 horse power, but
only one machine is at present required at a
time. At one end of the machine room there
are stages for several batteries of storage cells

;

but only one battery is at oresent in use, and is

connected by means of an ingenious switch-board
with three lighting circuits, all of which have a
very low resistance, so that the loss of pressure
in the mains is only trifling. At present the
routine of the installation is as follows : One of
the engines is started about three o'clock in the
afternoon, and begins charging the battery. At
the same time the current is sent out from the
battery to the various lighting circuits, and these
connections are never interrupted durmg the
whole twenty-four hours, so that consumers can
have the light at any moment of theday or night.

The consumption reaches a maximum towards
seven o'clock in the evening, and by about eleven
o'clock it has again sufficiently declined to allow
of the engine being stopped. Meanwhile the
batteries have received a sufficient charge to last

till the next afternoon. After stopping the en-
gines at eleven o'clock, the station is locked up
left to itself. The charging current and the
discharging current are both measured by
Aaron's coulomb meter, and in the consumers'

have been put up and are giving excellent satis-

faction.

Chicago Elevated Road,

The text of the ordinance presented to the city

council of Chicago, providing for the construc-
tion of an elevated railroad on Lake street con-
tains this provision. "The Lake street elevated
railway company of Chicago is hereby authorized
to c instruct and operate by steam or electricity

an elevated railway on and along Lake street in

said City of Chicago, commencing on the east

side of Canal street in said city and running
thence west on said Lake street to the western
city limits. Said construction of said railway to

be of double track at a clear elevation of four-

teen feet above the surface grade as established
by the city of Chicago, and to be constructed ac-

cording to the plans and spec.fications of the

•Meigs system of elevated railways." Permission
is given the company to construct " telegraph and
telephone signals, and all other requisite and con-
venient appliances upon said route as shall be re-

quired for the convenience and safe and rapid

operation of said railway The said telegraph
and telephone lines shall be attached to the

The surface of a street or alley is not to be dis-

turbed without the consent of the commissioner
of public works, and the sum of $500 shall be de-

posited as a guarantee that such street or alley

shall be restored to a condition satisfactory to

the commissioner of public works. The prices are

to be $95 for the first year and $85 for each suc-

ceeding year, except where a contract is made
for three years, when the rental per annum shall

be $75. The public offices are to be supplied

with telephones free of charge, and tele-

phones for police and fire alarm systems shall be

rented to the city for not more than -$5 per annum.
A bond for $10,000 must be given by the com
pany for the payment of all damages that may ac-

crue. The franchise will expire within twenty

years.

Central Station Lighting
Batteries.

by Storage

There are now installed two boilers and two
direct acting steam dynamos, of the Willans-

Crompton type, in Mr. Crompton's central sta-

tion at Kensington Court, says Industries. One
of the dynamos is a double horse shoe horizontal

machine, and the other is of the inverted single

horse shoe type. Each machine is able to supply

houses there are installed either Ferranti or

Cauderay meters. The mains in the street are of

a novel construction, and consist of bare copper
strips supported on porcelain insulators, within a

brick culvert set in cement. At certain intervals

a flag of the footpath is provided with lifting

rings, so that it may be lifted to give access to

the mains. The house connections are simply
soldered to the copper strips, the switch and fuse

being placed, not in the culvert, but at the en-

trance to the consumer's premises. Each main
is protected by fuses at the station, and potential

wires are carried back from the far end of the

main to the station, to indicate the pressure at

the lamps. The attendant is therefore enabled to

regulate, by means of the switch-board, the num-
ber of cells working on any particular circuit, so

as to maintain the the pressure constant within

one or two volts.

Death of G. W. Sutton.
G. W. Sutton, an electrician in the employ of

the Western Electric company of Chicago, fell

down an elevator shaft at the company's works
Tuesday, and was instantly killed. He was 22

years of age and unmarried. His parents reside

in Philadelphia.
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Fowler, Lancaster & Co.'s Dynamos.'

We illustrate herewith a dynamo of the Kapp
type, constructed by Fowler, Lancaster iV Co.,

of liirniinghaiu. The illustration is taken from

a photograph of a 3-unit machine, intended to

rtni at i,ooo revolutions per minute, and giving

6;^ volts with 53 amperes. The field magnets
and pole pieces are forged in one piece of best

Swedish iron, planed and shaped. The pole

pieces are polished and varnished. The commu-
tator is phosphor bronze, and has 48 sections,

with 4 turns of wire in one layer connected to

each section. The armature is of thejring type;

its core is built up of charcoal iron disks, number
22 wire gauge thickness. The diameter is 8i,_j^-

inches, and resistance .058 ohms, the resistance of

the field being 18 ohms. The brushes are made
of strip copper, the inside strips being slit, but

not those outside. The machine runs quite cool,

and without sparking at the brushes

Alternate Current Transformers.
English electrical journals publish the follow-

ing letter from Edward ManviIle,-on the subject

of alternate current transformers :
" I notice in

your late issues a series of reports of the discus-

sion on the above subject, at the Society of Tele-

graph Engineers and Electricians, which took
place during my absence in America. Both Mr.
Gordon and Mr. Crompton seem to be extremely
doubtful of the possibilities of an altern iting

system, assuming certain details of working on
which the efficiency of the system must depend
to be impracticable. I allude to the coupling up
of alternating machines in parallel and the use
of small machines instead of large ones. My
company having interests in this system of dis-

tribution of electricity, I inspected several sta-

tions in the states equipped with complete
Westinghouse plant, the power being transmitted

through a belt. They would have in the day-
time a sufficient number of machines running to

just supply the required current thus obtaining a

maximum efficiency of both engine and dynamo,
and as the demand for current increases more
machines are connected in parallel to the work-
ing system. The method of connecting in par-

allel has been brought to a simplicity that leaves

nothing to be desired. The already working
system and the fresh dynamo that is to be added to

it, are connected to two circuits on a small piece

of apparatus, showing by two lamps the dif-

ference of phase of the two currents. Each lamp
varies from a maximum brilliancy to ' black

out,' at a comparatively slow rate, and not co-

incidentally. The 'beats' of the lamp alter in

respect to each other until in a few seconds the

lamps go out and attain their maximum brillian-

cy at the same time. \Vhen this point is reached
the switch is put up, and the machines are run-
ning in parallel without any disturbance taking
place. Looking at the machine that is about to

be switched on, the only evident sign at the mo-
ment of connection is a tightening of the belt

from the load placed on it. One is bound to

conclude, therefore, that ' the bottom has been
knocked out' of many of the arguments used in

the course of the discussions above referred to,

and that the consensus of opinion in this country

^ London Electrician, March 2Sd.

in favor of distribution by means of transformers

is fully justified and strengthened by what is

being achieved daily in America."

The Pentane Standard Lamp.

A new phometric lamp, devised by A. V, Har-

coint, was recently exhibited before the physical

section of the British association. This lamp burns

pentane vapor only, has no glass chimney around

the fiame and yet burns steadily even in moder-
ate draughts, at the same time fulfilling the im-

portant condition that the color of the flame

should be as white as possible. The construc-

tion is substantially as follows : An ordinary

lamp bowl mounted on leveling screws contains

the pentane ; this is surmounted by a vertical

metal tube several inches in length, open at both

ends, and jacketed by a larger tube to which it is

attached, there being an air space between the

two ; these two tubes are inclosed in an outer

jacket, the diameter of which is reduced at the

top to correspond to that of a metal chimney
supported at some distance above it, leaving an
open space for the flame between them. The
inner tube contains a wick which terminates-

about three inches below the flame, which is at

the top of the outer jacket, and consequently
entirely clear of the wick. The jackets are de-

signed to inclose the pentane vapor and sustain

constancy of temperature. The metal chimney
has the same diameter at its lower end for about
one fourth of its length as the top of the outer

jacket, and is enlarged for the remainder of its

length. Its ofiice is to produce draught without

inclosing the flame as a glass chimney does. It is

attached to the outer jacket by two supports with

thumb screws in such manner that it can be
raised or lowered to any required distance. The
lower outer jacket tube is so attached as to be
easily removable, and the lamp is put in opera-

tion by removing it, warming the inner tubes and
lighting the pentane gas thus generated. The
outer jacket with chimney attached being replaced

the flame rises through and above the narrow
part, its top entering the chimney when the wick
is slightly raised. By means of two slots on op-

posite sides of the chimney the tip of the flame

can be inspected and its height regulated to give a

definite quantity of light. The light emitted from
the center of a flame being but slightly affected

Chicago River Lighting Plant.

Professor J, P. Barrett, city electrician of Chi-

cago, has long been an earnest advocate of

not cmly lighting Chicago streets by electricity

but of the city's owning and maintaining the

plant, or plants, for that purpose. I.ess than a

year ago, the electrician succeeded in securing

an appropriation for the establishment of a plant

to light the river bridges and approaches. Last

December, the plant was started with a few lights

and during the winter the circuits have been

gradually completed and lights put up until now
there are about 103 lights burning. The cost of

the plant was about $30,000 and it has been so

warmly approved by city officials that another

appropriation of $30,000 has been made to ex-

tend the system. The electrician is much grati-

fied in that his efforts to improve even a small

portion of the lighting of the city have been so

successfuland so cordially commended by the

public and believes that the time is not far dis-

tant when the city, or at least the business portion

of it, will be lighted by the modern light — the

arc lamp.
The explanation of reasons why the river was

chosen as the place for the first electric light

plant to be owned by the city involves a refer-

ence to the city's geography, familiar enough to

residents.. The city is divided by the Chicago
river into three divisions, the north, south and
west sides ; the first including that portion

bounded on the east by Lake Michigan, on the

south by the main river and on the west by the

north branch of the river ; the south side being

bounded on the east by the lake, on the north by

the main river and on the west by the south

branch of the river ; the west side being that

part of the city not included in the foregoing di-

visions. A clearer idea may be gained by
likening the river to the letter Y laid on its side

thus : > , the main stem pointing to the east or

lake. Necessarily a large, proportion of the popu
lation of the city is compelled to cross the river

by the bridges, of which there are now about 32

and more building. The great number of vessels

passing up and down the river— no less than

22,096 for the year ending June 30, 1886 —neces-
sitated the opening of bridges to allow the ves-

sels to pass, but meanwhile pedestrians and vehi-

cles were delayed to their great annoyance and,

Fig. r.

by considerable variations in its height, it has been
found experimentally with this lamp in what part

the brightness is most constant, and what varia-

tions in height of flame are required to sustain this

constancy. By varying the distance between the

chimney and lower tube, as well as the height of

the flame, the light can be regulated to a candle,

half candle, or a candle and a half, or any inter-

mediate value as required. Gauges giving the

required heights for these different candle powers
are fitted to the space between the tubes.

very frequently, great cost. Vessel owners much
preferred making the run of the river during the

day rather than night on account of its tortuous

passage and the numerous piers of the bridges;

consequently, the time for the passage of vessels

was somewhat limited. But with the electric

light plant in operation, as will be seen by refer-

ence to Fig. I in connection, the run of the river

can be made as well at night as in the daytime.

Moreover, the bridges and approaches, some of

which were never lighted and most of which
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were but faintly lighted are now well illuminated

much to the comfort of both pedestrians and
drivers.

The facilities at the command of Professor
Barrett for the establishment of the station were
not the best in the world, nevertheless it is hoped
that better quarters will be secured when the

present station is enlarged in extension of the

system.

The station, which was installed by the Wes-
tern Electric company, of Chicago, is at the corner
of Washington and Clinton streets. There are

four Western Electric series dynamos each of 30
lights capacity. As will be seen by reference to

Fig. 2, the engine is located approximately in the

center of a long narrow room, two dynamos at

one end of the room belting from one of the en-

gine pulleys, while the other two dynamos are at

the other end of the room and belt from the

other pulley of the engine. The latter are

hidden from sight in the view shown. The en-

gine is a Buckeye of 125 horse power, cylinder
14" by 16" and is speeded at about 235 revolu-

tions. The boiler made by the Porter Manu-
facturing company, limited, of Syracuse, N. Y.,

is 72 inches diameter by 18 feet long.

In no respect has the work of installation been
slighted. Originally, it was the intention to

carry the circuits in cables lying on the bottom of

the river but specifications in this respect were
subsequently changed and the circuits— three

in Patterson cables and one in Kerite cable —
are_carried along the docks in iron pipes, though
crossing the river at different places. The con-
ductors are all number 5 B. and S. gauge. In
all, there are about eighteen miles of circuit.

The circuits are carried into the dynamo room
in Patterson cables and connect to a switch-

board, not shown in the view. The station is

also provided with four ammeters and to each of

the machines is attached an, automatic regulator

of the Western Electric type.

The lamps used in the circuits are double
carbon lamps and they are disposed mainly on
iron posts sixteen feet high, though at the bend
of the river there is a group of three lamps on a

wooden mast 60 feet high. Each lamp is pro-

tected by a weather-proof hood and inside of

each hood there is a switch for cutting the lamp
out of circuit.

by the electric light? I will modify that slightly
and say that 95 per cent of these improvements
are due to electric light.

'My father was obliged to study over his books
by the feeble light of a tallow dip. Think what
a boy would do if he were given such a light
now. He would strike. As a result of the poor
illumination in those times impaired eyesight
was frequent. The use of spectacles is not
nearly so common now as they were thirty or
forty years ago. Statistics establish this fact."

Gas Companies and the Electric Light.

The following significant paragraph is taken
from the Gas World: "If gas engineers know
the business of the electrician better than him-
self, then so much the better for gas engineers,
for assuredly the day will come, and it may not
be so far distant as our contemporary in its

ignorance supposes, when electric lighting will

be combined with the supply of gas. The sys-

tem of lighting by electricity is being improved
and perfected, and the public, to a limited ex-
tent, certainly, is calling for installations. We can
conceive no bodies better fitted to provide these
than gas companies. They at present possess a
monopoly, and we think the legislature would
be more inclined to favor them than a new com-
pany. It is as proper for a gas company as for

a corporation to apply for a provisional order to

supply the electric light, as well as gas, should it

find a demand for the former, and, if such an
order were obtained, then all theories about the

legality of gas companies supplying both illum-

inants vanish into thin air. Companies must be
g'uided by circumstances, and if these, as in the
case of the Imperial Continental association,

point to the necessity of introducing the new sys-

tem of lighting, then, in the interest of the pro-

prietors, they ought not to hesitate."

Electrical Images.

The phenomenon, first observed by M. Karsten,
which occurs when, for instance, a piece of glass

separates a sheet of tin foil and a coin, and the
metals are connected to a frictional machine in

action, is tolerably well known. A very perfect

and delicate image of the face of the coin is ob-

tained when the glass is breathed upon. In re-

FiG. 2.

Progress of the Art of Illumination.

"We will never dispense with the use of gas
probably for illuminating purposes " said an elec-

trical engineer. " I am not one of those who go
to extremes in this matter. I believe there is to

a place for gas in the future just as I think there

is to be a place for both the continuous and alter-

nating systems. Very likely too, the quality of

gas will be improved as an illuminating agent.

Do you realize that all the recent improvement
in lights have been forced on the gas companies

peating this experiment, M. Tschechowitch
made the curious observation, says the London
ElectricalEngi7ieer, that the image thus obtained

may readily be fixed by slightly moistening the

glass with a weak solution of stearine,oxide of zinc,

or yellow oxide of mercury in benzine. It was
also observed that a very distinct image was ob-

tained by coating the glass in the first instance

with a very slight layer of vaseline or of a fatty

substance; the appearance of the coin is very

satisfactorily reproduced on this layer.

The Maximum Efficiency of Incandes-
cent Lamps.'

JIY JOHN W. HOWELL.

The word efficiency, when applied to an incandescent
lamp, is used to designate tlie amount of energy required
by the lamp for the production of a given amount of light;

thus we say that a given lamp has an efficiency of 3 watts
per candle, at 16 candles, meaning that to produce an
illumination of 16 candles we must supply the lamp with
48 watts.

The word efficiency, when applied to a prime mover or
to any piece of apparatus that changes energy from one
form to another, or which transmits or utilizes energ>',
has a well defined meaning, and is used to represent the
ratio of the energy of the useful effect produced by the ap-
paratus to the energy necessarily supplied to the apparatus
to enable it to produce that effect.
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All incandescent lamp transforms electrical energy into

heat and light, so the use of the word efficiency to denote
Ihe watts per candle required by the lamp is not a proper
one. To denote properly the efficiency of an incandes-

cent lamp we must be able to separate the energy of the

light produced by it from the energy of the heat pro-

duced. Then the ratio of the energy of the light to the

electrical energy required by the lamp will be a correct

expression for the efficiency of the lamp, and we will have
to find some other word to designate the watts per candle.

In this paper the word efficiency is used in its ordinary

improper sense to denote the watts per candle required

by a lamp when producing a given amount of light.

The efficiency of a lamp varies with its candle power.

The curve, Fig. i, shows the rate of this variation for a
particular lamp. At 5 candies this lamp has an efficiency

of 6.7 watts per candle; at 10 candles it is 4.2 watts per

candle, and at 20 candles it is 2.66 watts per candle.

Any statement regarding the efficiency of a lamp must,
therefore, be accompanied by a statement of the candle

power at which it has the stated efficiency; without this

it is meaningless. There is nothing in an incandescent

lamp itself that fixes its proper efficiency, or in any way
indicates what it is. The lamp from which the curve,

Fig. I, was determined has, within the limits of the curve,

any efficiency between 2 and 7 watts per candle. Thus,
by simply changing the candle power of the lamp, we can
operate It at any efficiency we choose, and get as much or

as little light per watt as we choose.

In commercial practice the candle power of lamps is al-

ways marked on them and their efficiency at this candle

power is stated ; but even this is not a proper index to the

value of the lamp or to its proper efficiency. Experience

has shown that lamps are almost universally run above their

normal rating; lamps rated at 4.5 watts per candle are usu-

ally run at from 3.5 to 4 watts per candle, and in order to

make lamps that will stand the strain of being run above
their rated capacity, it is necessary to rate them consider-

ably below the efficiency at which they will give the best

results under ordinary circumstances.

Lamps have been made and sold in England which have

a very high rated efficiency, but parties buying these lamps
are told that they will get very much more satisfactory results

if they run the lamp below their rated capacity. So we see

that some lamps are rated above their capacity and some
are rated below, and the rated efficiency of a lamp is not

always the best efficiency at which to run it. How, then,

are we to determine the efficiency at which a lamp will give

the best results? It is this question which I will attempt

to answer.
The term maximum efficiency of a lamp, as used in the

title of this paper, does not mean the highest efficiency at

which a lamp can be operated, but the efficiency at which

the best results are produced by the lamp; or more accur-

ately, the efficiency at which the cost of operating the lamp
is a minimum.
Taken in, this latter sense, the maximum efficiency of a

lamp is not its highest, efficiency. As we increase the

candle power of a lamp its efficiency increases: consequent-

ly, by running the lamp high enough we can make its

I A paper read before the American Institute of Electrical En-
gineers, April 10, 188S.
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L-Huk'iK-y sii iii-li lli.il very liilU- pi.wtT i-^ iciiuircd to pro-

duce a given aniountof liylit, aiul tlie co^l of lla- power to

produce the liglU is very small. lUu, while llie eflicieiicy

of the lamp increases its life ilecrcases. and if we niii a

lamp at too hiy;h an erfu'icncy the saviny; in the cost of

power is more than balanced by the increased cost of lamp

renewals.

'i'o determine the maximum efTiciency for lamps under

:^iven conditions wc must determine the efTiciency at which

the sum of the costs of power and lamps is a minimum, and

in order to do this wc must know the rate of variation of

a lamp with its cHiciency.

The curve, Kiy;. 2, shows this rate of variation. This

curve is the result of very carefully conducted experiments

cost of operating the lamps is a minimum, and this I ca!l

the maximum clliciency of those lamps.

The followinjj examples show what this maximum efTi-

ciency is under varying conditions of the cost of lamps— the

cost of current and the (piality of the lamps. The cost of

the lamps I have varied between 25 cents and $1.00 each.

The cost of current varies between 2.5 cents and 10 cents

per h, p. per hour. The quality of the lamps varies be-

tween 300 hours life at 3 waits per candle, and 2,400 hours

life at 3 watts per candle.

In each of the following cases I have calculated the cost

of operating 100 candle lamps 1,000 hours, at each of the

efliciencies comprised in the curve of total cost. These

curves do not show the cost of running the same lamps at

In the case shown in the diagram, Fig 5, the current

costs 5 cents per h. p. hour ; the other conditions arc the

same as in the case assumed in Kig, 4. The minimum
total cost in this case is $444, and to make this cost a min-

j

imnm we must use lamps having an effic ency of 3.5 watts

per candle.

In the case shown in Fig. 6 the lamps cost the same as

in the last but arc only half as good; the current costs just
j

half as much as in the last case, The minimum total cost
|

in this case is $273 and the maximum efikiency of the lamps I

154.32 watts per candle.

In the case shown in Fig. 7 the lamps est 50 cents and
j

have a life of 1,200 hours at 3 watts per candle. The cur-

rent cost 10 cents per h. p. per hour. This is the cheapest
j

Curve showing lives of equally good lamps,

burned at different efficiencies.

Lamps $1.00 each-Life 600 hrs. at 3 Watts pet- Candle.

Current coots 10 cts. per hP, per hour.

$1000 ,$400

950

4- 3.5 3

Watts per Candle.

Fig. 2.

Lamps 85 cts. each-Life 6C0 hrs. at 3 Watts per

Current costs 10 cts. per hP. per hour.

$950

CandlCi

$300

5 3 3.5 4 Watts per Candle.

Minimum at 3.18 Watts per Candle.

,•, Maximum Efficiency 3,18 Watts per Candle.

Fig. 4.

100 o

3 3i5 4 Watts per Candle.

Minimum at 3.1'Watts per Candle.

A.Maximum Effrcie'ncy 3.1 Watts per Candlet

Fig. 3-,

made by the Edison company. These experiments extended
over five years and consumed a very large number of lamps.

Its accuracy when applied to Edison lamps is beyond ques-

tion ; but our experiments with lamps having an artificial

surface on the carbon, or "flashed" lamps as they are

called, show that their rate of variation of life and efficiency

follows a different curve.

This curve does not apply to individual lamps. If we
take two Edison lamps and burn them at different efficien-

cies, their lives for these efliciencies will probably not be
such as indicated by the curve, nor will they be propor-
tioned to these indicated lives. But if we take one hundred
lamps and burn them at one efficiency, dud another hun-
dred and burn them at another efficiency, the average lives

of the two sets will be proportional to the lives indicated

by the curve for these two efficiencies.

In order to determine at what efficiency the cost of oper-

ating lamps of a given quality under given conditions is a

different efficiencies but the cost of running equally good
16 candle lamps of the different efficiencies.

The first case we will consider is shown In the diagram,

Fig. 3. In this case the lamps are assumed to cost 85 cents

each, and to have a life of 600 hours at 3 watts per candle.

The current is assumed to cost 10 cents per h. p. per hour.

The cost of the current is determined from the following

formula.

Current cost=
w. p c. X 16 X 100 X 1,000 X cost per h. p. per hour.

Cost of lamps

-

And the cost of lamp from this formula :

,cost of one lamp x 100 x 1,000

Life at given efficiency.

The curve marked total cost shows the total cost of run-

ning 100 16 c. p. lamps 1,000 hours, the efficiencies of the

lamps varying between 2.5 and 4.25 watts per candle. The

and also the best lamp we have yet considered, but the cur-

rent is expensive. In this case the minimum total cost is

$654 and the maximum efficiency of the lamps is 2.62 wults

per candle.

In this case, Fig. S, the current costs half as much as in

the previous case, other conditions being the same. The
maximum total cost is reduced from $654 to $362. The
maximum efficiency in this case is 2.SS watts per candle.

In Fig. 9 the current costs twice as much as in the prev-

ious case and the lamps are only half as good. The min-

imum total cost is doubled, but the maximum efficiency is

the same as in the previous case.

In this C3se, Fig. 10, the current costs one half of that

assumed in the previous case, other conditions being the

same. The minimum total cost is $400, and the maximum
efficiency 3.175 watts per candle.

The curve. Fig. 11, illustrates the case of very cheap and

very good lamps, with moderate cost of current. The

Lamps $1.00 each-Life 600 hrs. at 3 Watts per CahdJ.e,

Current costs 5 cts.'per hft per hour. "^

$150

Lamps $1.00 each-Life 300 hjrs.at 3 Watts per Candle..

Current costs 2.5 ctsi per hPt per hour.

$400 *I50

2.5 3 3.5 4 Watts per Candle.

i Minimum at 3.5 Watts per Candle.
^ e% Maximum.Efficiency 3.5 Watts per Candle, Q

Fig. 5.

Lamps 50 cts. each-Life 1200 hrs. at 3 Watts per Candje.

Current costs 10 cts. per VP, per hour.

'3.5 ^ 4..5 Watts "per Candle.

tVI"ini.mam at 4.32 Watts per Candle:

V» M.aj(.ijii.uro EffLcie.nc,y 4.32 Watts per Cand.Lei

2.5 3 3.5

Minimum at 2.62 Watts per. Candle,

/• Maximum Efficiency 2.62 Watts per Candle,

Fig. 7,

o
4. Watts

per Candle.

minimum we must calculate what this cost is at different
efficiencies. To do this we consider the total cost of oper-
ating the lamps to be made up of two parts, viz., the cost
of the current and the cost of the lamps. The cost of the
current is made up of every expense incurred in operating
the lamps, including materials consumed, labor, taxes, in-

surance, rent and every other expense incurred in operating
the plant, except the cost of lamps. The cost of the lamps
is an item by itself, and is the amount which the lamp has
cost when it is put in use. This is a natural division of
the total cost of operating a plant, since to produce light by
incandescence all that is necessary is a lamp and a current to

operate it.

If, in any case, we know the cost of the current required
to operate the lamps, the cost of the lamps, the quality of
the lamps — that is, the life they will give when burned at

a given efficiency,— and the rate of variation of their life

with efficiency, we can then calculate at what efficiency the

efficiencies are shown by the vertical lines, referring to the
scale at bottom. The value of the total cost at any point
of the curve is shown by the horizontal lines through the
point, referring to the scale at the left of diagram.
The lowest point of the curve shows the point where ihe

total cost is lowest. This is the minimum cost of operating
these lamps un^er the given conditions. The mark at the
lowest point of the curve shows this minimum cost to be
$783, and a vertical line through this point to the scale at

bottom of the diagram shows that this total cost is a min-
imum when lamps having an efficiency of 3.1 watts per
candle are used. Thus the maximum efficiency of these
lamps under theconditions assumed is 3.1 watts per candle.
The lamps considered in the case shown in Fig. 4 cost

$1.00 ;
all other conditions are the same as in the case

shown in Fig. 3. This increases the total cost from $783 to

$800, and necessitates using lamps of 3.1S watts per candle
instead of 3 i, to make the cost of operating a minimum.

minimum total cost is low, $2g}, while the lamps are run

at the high efficiency of 2.38 watts per candle.

In the case shown in Fig. 12, the cost and quality of the

lamps are the same as in the previous case, but the current

costs twice as much. This increases the minimum total

cost from $294 to $535 and raises the maximum efficiency

to 2.14 watts per candle.

In the case, Fig. 13, the cost of lamps and the cost of

current are the same as in the case shown in Fig. ir, but

the lamps are only half as good. The minimum total cost

is Increased from $294 to $327 and the maximum efficiency

is reduced from 2.3S to 2.62 watts per candle.

The first and plainest inference drawn from these curves

is that the maximum efficiency of any given lamp is not a

fixed one, but varies with conditions outside the lamp it-

self. Identical lamps operated under different conditions

of cost of current must be burned at different efficiencies to

make the cost of operation a minimum for the productjoxi
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of a given amount of light. In order to determine the

maximum efliciency of lamps, therefore, we must know the

quality of the lamps referred to some standard, the cost of

the lamps to the consumer, and the cost of current under

the actual conditions existing at the place where the lamps

are to be used.

In the eleven cases shown in this paper the lamp of

highest efiiciency is obtained in the case shown in Kig. 12

This is a case where the lamps are very cheap and very

good, and current very expensive. The lamp having the

lowest efficiency is obtained in the case shown in Fig. 6, in

which the lamps are poor and high priced and the current

is very cheap.

There is a marked difference in the sharpness of these

curves at the minimum points. An inspection will show
that the sharpness of the bend in these curves depends

upon the cost of the current, the curve in which the current

that this ratio of cost of Umps to total cost at the minimum
point is nearly if not quite constant and that its value is

between .145 and .15.

This establishes a very simple law for determining
whether or not lamps are being operated at their maxi-
mum efficiency; for if they are the lamp bills will be
about 15 percent, of the total operating expenses of the
plant. If the lamp bills are more than 15 percent, of the

total operating expenses the lamps arc being burned above
the maximum efficiency, and lower efficiency lamps
should be obtained. If on the other hand the lamp bills

are less than 15 per cent of the total expenses of the plant

the lamps are being burned below their maximum efficiency

and higher efficiency bmps would reduce the cost of ope-
rating the plant. Where fuel is high priced, or where other
causes operate to make the cost of generating current

high, it is especially important to use lamps of the maxi-

Trumbull and others was also called and a de-
cree for the Bell company ordered. The last

named is the case in which Count Mitkiewicz
figured.

Remarkable Exhibition of Atmospheric
Electricity.

A correspondent writes to the London Elec-

trician :—A most violent discharge of electricity

was observed on board the Danish steamer Con-
stantin, coming from Newcastle and bound for

Copenhagen, on Friday morning, February loth,

when about 160 miles distant from the English
coast. Although the thermometer was at freez-

Lamps 50 cts. each-Life 600 hrs. at 3 Watts per Candle.

Current costs 10 cts. per l-P. per houi.

Lamps 50 cts. each-Life 1200 hrs. at 3 Watts per Candle-

Current costs 5 cts. per l-P. per houri

$500 . , , —, $150

2^5 3 3.5 Watts per Candlei

Minimum at 2.875 Watts per Candle.-

•VWlaximum Efficiency 2.88 Watts per Caadie*

Fig. a.

$400
Lamps 50 ctb. each'-Life 600 nrs. at

Current costs 5 cts., per |-P.

$t)60

3 Watts per Candle,

per hour.

$150

> 2.5 3 3.5 Watts per Candle.

Minimum at 2,88 Watts per Candle.

/, Maximum Efficiency 2.88 Watts per Candle,

Fig. 9.

4.5 Watts

Minimum at 3.175 Watts per Candle. P^'" ^^"'''e.

•••Maximum Efficiency 3,175 Wattb per Candle.

Fig. 10.

costs 10 cents per h. p. per hour being the sharpest. Those
in which the current costs 5 cents are ne.\t, and the one,

Fig. 6, in which the current costs only 1% cents per h. p.

per hour, is very flat at the bottom or minimum point. In
this comparison Fig. 7 is not considered, as it is drawn on
a different scale from the others, and is not as sharp as it

should be.

This indicates that the more expensive the power is, the

more carefully must the lamp efficiencies be chosen. In
Fig. 12, which shows the sharpest curve, a very slight vari-

ation in the efficiencies of the lamps makes a very great
chinge in the total cost of operation.

In the case shown in Fig. 6, in which the current is very
cheap, we find that a very considerable chang^e in the effi-

ciency of the lamps used makes very little difference in the
total cost of operation.

On each of the eleven plates two curves are drawn, one
showing the total cost of operation, and the other showing
the cost of lamps. On each of the curves showing the cost

mum efficiency, for we have seen from the above curves

that where the cost of cuirent is high the use of lamps
whose efflciency is a little above or below the maximum
efficiency attainable under the conditions of operation,

makes a very marked increase in the operating expenses
of the plant.

If in any plant the lamp bills are only 10 per cent, of the

total expenses then increasing the efficiency of the lamps by
increasing their candle power does not diminish the total

cost of operating the plant. In order to reduce the total

cost the lamps must be replaced by lamps of 'he same can-

dle power but of higher efficiency. If the efficiency of the

lamps is increased by raising their candle power, the cost

of operating the plant per unit of light produced is reduced,

but the total cost is increased. A plant which is paying
less than 15 percent, of its total expenses for lamps, and
which brings the lamp bills up to 15 per cent, by increasing

the cand'e power of the lamps does not decrease the cost

per lamp of operating the plant, but does decrease the cost

ing point, thunder and lightning began someway
off, between 4 and 5 o'clock a. m. About 6 o'-

clock a tremendous report was heard, sounding
like thunder, and the captain describes the ap-

pearance of the vessel as if it were shrouded in

a mass of bright red flames, which lit up the

surrounding waves. The phenomena was all the

more surprising as the thunder and lightning ap-

peared to be at some considerable distance from

the steamer, and it could not be compared to an

ordinary thunder clap and lightning flash, being

far too violent and no regular flash of lightning

being seen. The shock was so great that several

men in various parts of the ship were knocked

down, and the first engineer was under the im_

Lamps 25 cts. each-Life 2400 hrs. at 3 Watts per Candje,
Current costs 5 cts. per H*. per hour.

2 2.5 3 Watts per Candle.

'Minimum at 2.38 Watts per Candle.
• Maximum Efficiency 2.38 Watts per Candle. /^

Fig. 11.
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of lamps a point is marked which indicates the cost of the

lamps when the total cost is a minimum. An examination
of all these curves shows that while the minimum total cost

varies with each of the three quantities—price of lamps,
quality of lamps and cost of current—nevertheless, the total

cost is always a minimum when the cost of lamps is about
14.5 or 15 per Cent of the total cost of operation.
This figure varies somewhat in the different examples

considered, but the variation seems to follow no law. In
Figs. 6 and 12 which show the highest and lowest efficiency

lamps the figures are 15. i per cent and 15.4 per cent re-

spectively.

The steepness of the curve showing the cost of lamps,
and the difficulty of determining the exact minimum
point of a curve which has been drawn by inaccurate
methods makes it difficult to get the cost of lamps accu-
rately when total cost is a minimum. These curves and
values are given just as they were determined, and no
effort has been made to bring the results into closer agree-
ment, as could readily have been done. I consider the

variation shown by these curves to indicate closely enough

per candle of light furnished. If they are paid for the in-

creased light given by the lamps the efficiency of the plant

is made a maximum for the existing conditions ; but if they

are not paid for the additional light furnished the efficiency

of the plant is reduced.

This law enables any one operating an incandescent lamp

plant to determine whether or not he is using the most suit-

able lamps for his plant. If the conditions of operation of

a new plant are all known, and the quality of the lamps

made by any lamp maker is known, we can determine be

fore starting what is the most economical lamp to use.

In Favor of The Bell Company.
A despatch from Baltimore announces that

in the United States circuit court in the case of

the Bell Telephone company against the Emm-
ner Improved Telephone company, Judge Bond
has ordered a decree for the Bell company. The
case of the same company against William C.

pression that a boiler explosion had taken place

The whole thing only lasted a moment, but it was

attended by a violent wind, and St. Elmo's lights

were seen on the tops of the masts and elsewhere.

On arriving at Copenhagen the captain found his

suspicions confirmed of alterations having taken

place in the deviation of the ship's compases.

The alterations were greatest on S.S.E. and N.N.

W. courses, where the deviation, from having

been 7 degrees westerly, had become 5 degrees

easterly. The vessel was, when the electrical

discharge took place, steering E. to N.

When electricity becomes the agent of punish-

ment for crime, the judge's "charge" will have

more significance than it does no\w.—Pittsl>i/rgh

Chronicle.
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.\ NEW English maife dynamo of the Kapp
type is shown in this issue. Its chief merit

seems to be in its novelty.

The Anicrimn Miller \s publishing a series of

articles on " Mill fires, their causes, how to pre-

vent them." An e.xcellent starting point in pre-

venting fires in mills is to discard old-fashioned

methods of illumination and to substitute a safe

illuminant like electric light.

On speaking of the proceedings of the Electric

Light convention at Pittsburgh the London Elec-

. trician says rather mournfully :
" The papers

were, as a rule, of the usual practical character,

embodying the results of experience in arc and
incandescent lighting on a scale which is unhap-
pily quite unapproachable in this country."

In a paragraph quoted in another column the

Gas Worhi sets forth the advantages which would
accrue to the representatives of the electric light

and gas industries if they would endeavor to act

in harmony. The position taken by the Gas
Jl'orltl is similar to that expressed recently by
Frank Ridlon, ex-president of the Boston elec-

tric club, in his brief address recently before the

convention of New England gas engineers.

The London Electrical Review says :
" Yes,

bad workmanship has a great deal to answer for

in America. There is plenty of it in England,
but it is seen on a larger scale in the states.

Our electrical contemporaries there have latterly

taken note of the importance of the subject, and
have issued strong warnings." But it should be
borne in mind that practical electrical work is

performed on a much larger scale in the United
States. Perhaps that fact can account for the

greater amount of bad workmanship.

There seems to be a change in opinion at

Washington in reference to the Bell telephone
suit. The prevailing impression is that no re-

hearing will be granted by the United States su-

preme court. Judge Miller is quoted as saying
that in the twenty-five years he had been on the

supreme bench there had been but ten rehear-

ings. Those who give it as their opinion that

there is no probability of a reopening of the case

say that in a case like the telephone suit, if the

bench is nearly equally divided, every point bear-

ing on the case in the most remote degree is thor-

oughly canvassed, and nothing in any way bearing
on the case is passed over. But when the bench is

unanimous or nearly so a decision may perhaps
be reached without so thorough a canvass of all

phases of the subject, and some minor point may

The most formidable petition ever presented
to Congress was that introduced Thursday.
The petitioners ask for the establishment of a

government telegraph system. This is the out-

come of the action taken by assembly of the

Knights iif i.abiir. I he appeal represents 325
congressional districts and eight territories. The
petitions are accompanied by pamphlets giving

tlic arguments in favors of a goveriiiiiental tele-

graphic system. This is the gist of the appeal

for the change, " We believe that the necessity

actually exists to day for the government to

establish this system ; that the blessings of the

telegraph system are being denied to a large

majority of our people because the system is

monopolized by a few men as a money making
scheme, while it ought to be controlled and run

by the government as a great public necessity."

The comparative value of the continuous and

alternating currents for electrical distribution is

a topic that is engaging widespread attention and

discussion. As stated last week the discussions

in the Chicago Electric club on this subject have

awakened attention in both America and Europe.

Discussions in English electrical circles on the

same matter have been going on for sometimeas
has been shown by republications in the columns

of the Western Electrician of papers by lead-

ing English electricians. This week Mr. Mac-
kenzie's paper on electrical distribution by means
of transformers, is concluded and a summary of

the points made in the discussion, by members of

the London Society of Telegraph Engineers and
Electricians, of that paper and another by Mr.

Kapp is given. Mr. Crompton takes up the

matter of the cost of central station lighting by

the storage battery system and by the alternating

system and concludes that the estimates of the

cost of 10,000 60 Watt lamps is approximately

the same for both systems—in the former ;^48,-

790 and in the latter ;£48,74c. A careful re-

view of the figures, even with totals approximated

shows a discrepancy in the cost under the stor-

age battery system, an addition of the figures

given being ^46,790 instead of ;^48,79o, a differ-

ence of ^~2,ooo or about $10,000, and accord-

ingly, if the figures be correct, the conclusion is

vitiated but nevertheless the result is more in ac-

cord with Mr. Crorapton's inclination toward the

accumulator system carried out in the construc-

tion of the central station at Kensington Court

reference to which is also made on another page.

Mr. Manville also has something to say in re-

gard to coupling alternating dynamos in parallel,

refers to accomplishments in this line in America
and concludes that the concensus of opinion in

England in favor of distribution by means of

transformers is fully justified and strengthened

by what is being daily achieved in this country.

The general topic is one that is bound to en.

gage close and careful attention and the papers

and discussions carrying new ideas and bringing

out new facts are particularly valuable at the

present time to our readers.

The two points which chiefly concern every

producer as well as every consumer of light, are

efficiency and cost ; and in the article on the

efficiency of incandescent lamps, to be found in

our columns this week, these two points are set

forth in a very careful, practical manner. The
writer at the outset carefully discriminates be-

tween the heat and the light produced ; the light

alone being the efficient product, he ignores the

heat. This point however is well taken; electric

energy is transmuted int' ^ two kinds of energy,

heat and light, produced simultaneously, and it

becomes an interesting and highly practical

problem to determine to what extent the one is

produced at the expense of the other ; or how we
may obtain the greatest amount of light with the

least amount of heat, on the most economical
basis.

The next important discrimination is between
the cost of lamps and the cost of current, and
the writer shows that the most costly lamp, or

what might be considered the one of best con-
struction, is not by any means the most economi-
cal, or the best to use ; that the relations between
cost of lamp in proportion to its life, and cost of

current are such, that 50 cent lamps are found to

be more efficient and economical than dollar

lamps.

On this point it will be noticed that the writer

confines his estimates exclusively to Edison
lamps, and discriminates between them and lamps
with flashed filaments, which it would seem the

Edison company does not use. Hence it is im-

portant that the makers of the flashed lamps
should be heaid from.

The average method of comparison which the

writer adopts shows great care and discrimina-

tion ; 100 i6-candle lamps of one kind, at 1,000

hours, are compared with the same number of

another kind, for the same time. In his conclu-

sions, the writer shows that the most economical

and efficient system is one in which the cost of

lamps consumed is about 15 per cent of the cost

of current consumed ; each representing a frac-

tional part of the entire cost, all tilings included,

and the two t.iken together, the whole cost.

One very important practical point demonstra-

ted is, that in the relations between lamp and
current, the expensive current requires much
greater care in regard to the efficiency of lamps

to produce the most economical results than the

cheaper current. With a ten cent per h. p.

hour current, a sligh.t variation in lamp efficiency

makes a great difference in total cost of opera-

tion, while with a, five cent current a considerable

variation in lamp efficiency makes but slight dif-

ference in the cost. Hence, where causes com-
bine to increase cost of current, greater discrim-

ination in regard to lamp efficiency is necessary

than where current is obtained at cheaper rates.

The subject of revision of the patent law and
patent oiifice practice is again called to attention

by the publication on another page of copies of

bills introduced into congress by the Legal com-
mittee of the National Electric Light association.

We believe these bills will be much more satis-

factory to electrical men who are so largely in-

terested in patents than the proposed original

bill looking toward the appointment of an expert

commission, who should consider a revision of

the "patent laws and methods and report to con-

gress recommended changes. The original inten-

tion was abandoned on account of the unanimity

of opinion prevailing among members of the

association that to open the question of general

revision would be to expose the system to attacks

of enemies and might result in doing it injury.

The bills now introduced are aimed at specific

changes which will without doubt improve both

law and practice.

Arthur Steuart, general counsel of the associa-

tion, gives a very clear and able summary of the

objects sought in the bills introduced in a letter to

the Western Electrician.
"We propose to establish a Court of Patent

Appeals, to be composed of expert patent law-

yers," he writes, "so that we may feel in going
before that court with a case involving technical

cases of steam or electrical engineering that the

judges will be fully equal to the task of compre-
hending the problem presented to them, and of

deciding the case in a thoroughly intelligent

manner. It is also very desirable that this court

should sit to hear appeals from the commissioner
of patents, as well as from the Circuit courts,

so that all questions relative to patents either in

relation to their issuance, or in relation to rights, .

and questions of infringement growing out of

them, may be passed upon by the same appellate Mk
tribunal, and rules of law announced by a single ^
competent body, for the guidance antj govern-

ment of these two branches of the service.

"The bill which provides for the alteration of

Section 3,887 removes the limitation which has

heretofore existed on United States patents, by
foreign patents of prior date, while at the same
time retaining the rule that foreign patentees must
make application for their patents in this country,

within two years of the date of their foreign pat-

ent."

The desirability of having a thoroughly equip-

ped man at the head of the patent office and the

importance of making it for that man's interest

to remain in that position will undoubtedly be
conceded. The present confused condition of

the patent office is attributed to the fact that in

twenty years, the commissioners of patents as a

rule have been men who knew but little of the

duties of the office when they assumed them and
whose terms of office have averaged only between
thirteen and fourteen months each. By increas-

ing the compensation of the office to $8,000 per

annum and fixing the term at six years, it is

hoped to remove the office from the control of

politicians and to make it for the interest of an
incumbent worthy of the office to hold it.
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The Cost of Central Station Lighting.'

HY R. E. CROiMPTON.

No oiie'will doubt tliat with tlie. accumulator
transformer system, the generating station can,

in a majority of cases, be placed at a distance

not exceeding one mile from the nearest part of

the district requiring electricity for light or

power, and in such cases the cost of plant will

only slightly, if at all, exceed that for an equiva-
lent supply from alternating transformers. At
Vienna is a central station charging groups of

batteries continuo.isly in series. From each
group extend four circuits so as to reduce the

e. m. f. from 400 volts to 100, to suit the lamps
used. This installation has been in successful

operation continuously for six months without
hitch or trouble of any kind. There has, it is

true, been trouble with the boilers but none with
the electric plant. No difficulty has been ex-

perienced in charging continuously at the high
pressure necessary, and no danger or difficulty

has arisen from it, though no special precautions
were taken with the wiring in the opera house or
elsewhere. This proves that a system which
uses a charging current at sufficient potential to

fully charge four batteries arranged in series, at

100 volts each, supplying during the average
maximum demand for electricity, two thirds of

the current direct from the dynamos without
the slightest loss, and one-third only from the

accumulators, can be operated successfully and
economically, and with a far greater margin of

security against temporary stoppages of the light

than could possibly be done with either alternate

or direct current transformers without storage.

Comparing the cost of an installation on the

battery system with one of equal capacity on the

alternating system, motive and dynamo power
may first be considered. With the battery sys-

tem, the dynamos can supply two-thirds of a

maximum net output of 600 kilo watts, and since

there would be no loss of current but only of e.m.t.

in the regulating appliances, which may be
safely taken at 12 per cent, we require 448 kilo

watts at the terminals of the batteries, or, adding
10 per cent, loss in the mains, 500 kilo watts in

the generating station. If to this be added
20 per cent, of extra motive and dynamo force,

allowed as a reserve, we must provide for

600 kilo watts, equal to 1,000 i. h. p. Such a
plant may conveniently consist of six sets of

combined engines and dynamos, each of 100
kilo watts, or i66 i. h. p, Taking ^8 12s. per
i. h. p. as a basis, the cost of motive power would
be ^8,700, and of dynamo power ^4,800. For
the alternating system 1,450 i. h. p. at ^8 12s.

comes to ;^i 2,500, and for the dynamos and ex-
citers ;£^5,54o. For site and buildings in each
case there should be added ^ 8,000 for the bat-
tery system and ^ i f,ooo for the alternating.

The charging mains of the battery system
would extend only from the generating station

to the accumulator stations within the district.

Taking the length of this main at one mile exte-
rior to the district and 240 yards within it, or

2,000 yards in all, and doubling this for the com-
plete circuit, we have 4,000 yards ; and with a

current of 1,200 amperes, allowing 10 per cent,

or 40 volts for loss, the resistance must be .04
ohms. A double conductor having 2.55 square
inches collective area, weighing about 45 tons,

and costing at ^ 80 per ton ^ 3,650 would be
sufficient. This can be laid on porcelain insula-

tors in a cemented brick culvert for p£^ 1,500,
making the entire expense of conductor and
culvert ^ 5,150. The alternating system would
require, practically, the same length of mains
laid in a similar manner, hence, for the sake of

convenience, the cost of street work may be con-
sidered common to both. The cost of the
cheapest and most reliable method of laying
underground mains in London varies from 14s.

per yard of double main of minimum size for 40
amperes, to i6s. for copper conductors of ^
inch section.

The probable house frontage required for a
supply of 10,000 6o-watt lamps burning simul-
taneously must next be considered. Recent ex-
perience in London, and elsewhere, shows that

the ampere at 100 volts, i. e., 100 watts of useful

frontage is a good practical figure. For the
6,coo ampere or 600 kilo watts we supply 6,000
yards of useful frontage, but 50 per cent, in ex-

: AbstriKit of paper In ImUtstries, March 16.

cess of this must be supplied with mains for

frontage where the light is not used, making
9,000 yards, to which must be added 35 per
cent, for crossings and vacant spaces, making
12,000 yards in a 1, which for the battery system
with yl inch section conductors would cost

;£ 9,600 ; and for the alternating system, at the

smallest useful section jf 8,400. To the latter

figure must be added ;£ 2,400 as the cost of one
mile outside the area of supply.

Referring to house connections
; when under-

ground conductors are used, it is necessary to pro-

vide one surface box with connections for every
two houses ; and as all these must be put down
when the mains are laid, we must estimate for

their supply for both systems. House fronts in

London vary from 24 to 60 ft., and taking 10

yards as the average, a surface box would be re-

quired for every 20 yards, or 450 boxes for the

9,000 yards of useful frontage, which at -£2 per
box would be ;^90o to be added to both esti-

mates.

The battery transformers must furnish 200
kilo watts per hour during the hours of maximum
supply, which in London average three hours
per day in winter. With four batteries, having a

total capacity of r,ooo kilo watts we provide for

five hours of extreme demand, not likely to occur

even in times of fog. Each of these batteries

would have a capacity of 250 kilo watts, and
could be discharged at fair efficiency at a rate of

not less than 650 kilo watts. Such batteries set

up in working order would cost ^8,640 ; with a

guaranteed rate of 250 kilo watts per battery in

cases of emergency, such as a break down of the

charging plant or charging mains, without the

slightest risk of injury to the battery. Such pro-

vision would be ample for any possible contin-

gency, even at the period of maximum demand.
Biit in all such cases, when ample allowance has

been made for spare machinery, and with the

charging mains laid and insulated in two parallel

sections, such stoppages are not likely to extend

beyond a few minutes, so that in this point the

battery system offers enormous advantages over

its rivals.

In the alternating system, for the 9,000 yards

of mains required to light simultaneously 10,000

lamps, on a frontage of 900 houses, 600 of which
would take light," 600 transformers, or one for

each consumer, must be provided; and at the

lowest estimate this could not be done, all things

included, at a cost of less than ;!^2o per house,

or ^12,000 for the whole. But even if one

transformer could be used for every two houses,

the total cost would not be less than £t,S°°-
The conclusion arrived at from these estimates

is that the cost of 10,000 60-watt lamps supplied

simultaneously, is approximately the same for

both systems, viz., ^^49,000, as shown by the

following comparative tabular view :

Motive power, six 166 i. h.p sets ^ 996
i-h. p. at^8. I2S

" " 1450 i. h p. at ;^8. I2S,

per i. ti.p

Dynamos
'

' and Exciters

Euildinj^ to suit above
Ciiarging main, 45 tons at ^So
Layinij charging maul in culvert

Charging main
Distributing main, l,2O0yds. at l6s. yd

14 "

Service boxes, 450 at ^^2

Batteries, four sets of 50 cells each

Regulating gear
Transformers, one for 2 houses, 300 at

£2^, including fixing ,

Storage
Battery

System

.^8.700

4,Soo

8.000

3,650
1,500

9,600

goo
8,640

Alternat-

ing: Sys-

tem.

^12,500

5>540
11,000

8,400
goo

500

7.500

;^*48 790 ^48 .'MQ

*[The figures are given as printed originally.

The footing of this column should be

^46,790. Kd. W. E.]

Secondary Battery Plates.

Following is a description of Dujardin"s meth-

od of forming secondary battery plates : The
lead plates are put into a solution of sulphuric

acid and sodium nitrate in water (lo of water, 2

of sulphuric acid, i of sodium or potassium nit-

rate), and a current is sent through the cell. By
the passage of the current, nitrate of lead is

formed, the lead being dissolved from the positive

plate ; and this is changed into sulphate of lead

and afterwards by the current into peroxide of

lead. In a few hours the plate is covered with a

layer of crystalline peroxide of lead. During the

formation, air is forced through the cell, or the

plates are lifted from the liquid at intervals. In

the absence of data as to the performance of

plates formed in this way, it is impossible to

compare them with the ordinary grid plates,

pasted with red lead by the Faure process. The
type of cell under which that of M. Dujardin comes
—the Plate form—generally offers the advantage
of quicker discharge rate, and freedom from
'•buckling," as against the greater storage-capac-
ity of the Faure type. How far M, Dujardin has
remedied the difficulties of the type outside

of the time necessary for formation, remains to

be seen.

Patent Law Revision,

Following are copies of bills that have been in-

troduced in the Senate and House of Represen-
tatives of the United States Congress, having in

view the improvement of the condition of the

patent system :

A Bill to establish a Court of Patent Appeals
OF THE United States, and to amend sections 4911,
4,gi2 and 4,915 Revised Statutes, and Section 780
Revised Statutes, relating to the District of
Columbia.

Bi' it Enacted, by the Senate and House of Repesenta-
ti es in Congress assembled :

Sec I. There shall be a Court of Patent Appeals of the

United Slates, which shall consist of a chief justice and
four associate justices, who shall be appointed by the presi-

dent, by and wltli the advice and consent of the senate,

and who shall hold oFlice during good behavior. Any three

of said justices shall constitute a quorum.
Sec 2. The associate justices shall lake precedence ac-

cording to the dales of their commission, or when the date

of the commission of tw« or more of them is the same,
according to their ages.

Sec 3. In case of vacancy in the office of chief justice,

or of his inability to perform the du ies and powers of his

office, they shall devolve upon the associate justice, who is

first in precedence, until such disability is removed, or an-

other chief justice is appointed and duly qualified. This
provision shall apply to every associate justice \\'ho succeeds
to the office of chief justice.

Sec. 4. The justices of the Court of Patent Appeals
shall receive the sum of eight thousand dollars each per

annum, to be paid monthly.
Sec. 5. The Court of Patent Appeals shall have power

to appoint a clerk and a marshal fo; said court, and a re-

porter of its decisions.

Sec. 6. One or more deputies to llie clerk of the Court
of Patent Appeals may be appointed by the court on ap-

plication of the clerk, and may be removed at the pleasure

of the court In the case of the death of the clerk, his de-

puty or deputies shall, unless removed, continue in office

and perform the duties of the clerk in his name until a

clerk is appointed and qualified ; and for the default or

misfeasance in office of any such deput)', whether in the

life-time of the clerk or after his death, the clerk and his

estate, and the sureties on his official bond shall be liable,

and his executors and administrators shall have such reme-

dy for such default or misfeasance committed after his

death, as the clerk would be entitled to if the same had
occurred during his life-time.

Sec 7. The marshal shall be entitled to receive a salary

at the rate of two thousand dollars a year. He shall at-

tend the court at its sessions, shall serve and execute all

processes and orders issuing from it. or made by the chief

justice or an associate justice in pursuance of law, and shall

take charge of all the property of the United States used
by the court or its members. With the approval of the

chief justice he may appoint assistants and messengers to

attend the court, with the compensation allowed to officers

of the House of Representatives of similar grade.

Sec S. The reporter shall cause the decisions of the

Court of Patent Appeals, made during his office to be

printed and publislied within six months after they are

made, and within the same time, shall deliver three hun-
dred copies of the volumes of said report to the secretary of

the interior. And he shall, in any year when he is so di-

rected by the court, cause to be printed and published a

second volume of said decisions, of which he shall deliver

in like manner and time, three hundred copies.

Sec. 9. The reporter shall be entitled to r ceive froiii

the treasury an annual salary of twenty-five hundred
dollars, when his report of said decisions constitutes one
volume, and an additional iuii of fifteen hundred dollars

when, by direction of the court, he causes to be printed

and published in any year a second volume. But sa'd

salary and compensation respectively shall be paid only

when he causes such decisions to be printed, published

and delivered within the time and in the manner pre-

scribed by law, and upon the conditions that the volumes

of said report shall be sold by him to the public for a

price not exceeding four dollars a volume.
Sec to. The three hundred copies of the reports of

the Court of Patent Appeals shall be distributed by the

secretary of the interior as follows: To the commissioner

of patents forty copies, and the balance as provided in

section 6S3 of the revised statutes for the distribution of

the Supreme court reports.

Sec ir. The Court of Patent Appeals shall hold at the

seat of government one term annually, commencing on the

second Monday in October, and such adjourned or special

terms as it may find necessary for the dispatch of business.
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Sko. 12. If at any session of tlic Coiirl of PaU-ni Aii-

peals a <iuoriim does not altciul on the day uppoinlcd for

lu)IilinK it, tlie justices who do attend may adjourn the

court from day U> day for twenty days after said appointed

time, unless there Ijc sooner a (|uoruni. If a ([uorum does

not attend within said twenty days, the business of the

court shall be continued over until the next appointed

session ; and if during a term, after a quornm lias assem-

bled, less than lliat number attend on any ilay, the jus

tices attendinii may adjourn the court from day to day until

there is a quorum, or may adjourn without day.

Skc. 13. The justices attending at any term when
less than a quorum is present, may, within twenty days

mentioned in the preceding section, make all necessary

orders touching any suit, proceeding or process, depending

in or returned to the court, preparatory to the hearing,

trial or decision thereof.

Sr.r. 14. The Court of Patent Appeals of the United

States shall have appellate jurisdiction in cases hereafter

specifically provided for without regard to the sum in con-

troversy:

1. From the Circuit courts of the United States and
from the Supreme court of the District of Columbia in all

cases touching patents, copyrights, trade-marks and labels.

2. From the commissioner of patents in all cases touch-

ing patentability of inventions, priority of invention among
several claimants for patent upon the same invention and
the judicial practice of the Patent Office, also all cases

touching the registration of trade-marks or labels and the

rights of conflicting claimants therefor.

Si'X. 15. From and after the passage of this act, there

shall be no appeal from the Circuit courts of the United
States in cases touching patents, trade-marks, copyrights

or labels, to the Supreme court of the United State directly,

but all such cases formerly appealable to the Supreme court

shall be heard on appeal by the Court of Patent Appeals.

Sec. i6. There shall be a right of appeal from the

Court of Patent Appeals, to the Supreme court of the United

States in all cases which individually involves $100,000, or

more, exclusive of costs ; and an appeal may be taken by
the defeated party, to the Supreme Court of the United
States trom any fmal judgment or decree of the Court of

Patent Appeals, when the latter court deems the questions

involved to be sufficiently important and sufficiently doubt-

ful, to justify such an appeal, and therefore consents that

such an appeal be taken.

Sec, 17. All cases touching patents, trade-marks, copy-

rights or labels, now pending before the Supreme court of

the United States awaiting trial may, at the option of the

parties interested, be transferred to and heard by the Court

of Patent Appeals.

Sec. iS When any judge of the Court of Patent Ap-
peals resigns his office after having held his commission as

such, at least ten years, and having attained the age of

seventy years, he shall, during the residue of his natural life,

receive the same salary which was by law payable to him at

the time of his resignation.

Sec. 19. Section 4,911 of the revised statutes shall be,

and hereby is amended so as to read as follows: If such

party is dissatisfied with the decision of the commissioner
he may appeal to the Court of Patent Appeals of the United
States.

Sec. 20. Section 4,912 of the revised statutes shall be,

and hereby is amended so as to read as follows: When an
appeal is taken to the Court of Patent Appeals the appel-

lant shall give notice thereof to the commissioner, and tile

in the Patent ofiice, within such time as the commissioner
shall appoint, his reasons of appeal, specifically set forth in

writing.

Sec. 21. That section 4^915 of the revised statutes of

the United States is hereby repealed.

Sec. 22. That section 780 of the revised statutes, rela-

ting to the District of Columbia, is hereby repealed.

Sec. 23. All acts or parts of acts inconsistent with the
provisions of this act are hereby amended so as to be con-
sistent therewith.

A Bill to Amend Sections 476, 477, of the Revised
Statutes of the United States:

Be it enacted, by the Senate and House of Representa-
tives in Congress assembled,

That sections 476 and 477 of the revised statutes of the
United States, be hereby amended so as to read:

"Sec. 476. There shall be in the patent office a com-
missioner of patents, one assistant commissioner, and
three examiners in chief, who shall be appointed by the
president, by and with the advice and consent of the
senate. The commissioner of patents shall hold office for

six years from the date of his appointment. All other
officers, clerks and employes authorized by law for the
ofiice shall be appointed by the secretary of the interior,

upon the nomination of the commissioner of patents."
'* Sec. 477. The salaries of the officers mentioned in the

preceding section shall be as follows:

"The commissioner of patents, eight thousand dollars a
year.

" The assistant commisbioner of patents, three thousand
dollars a year.

" Three examiners-in-chief, three thousand dollars a year
each."

The legal committee of the National Electric Light asso-

ciation had proposed presenting a bill to the same purport
as the following, but finding that the appended had been
introduced they will favor its passage.

This bill was introduced by Mr. Atkinson, has been
read twice, referred to the committee on patents, and or-

dered to be printed.

A Bill to amemd Section 4.887 of the Revised Stat-
utes IN Relation to Patents.
Beit enacted \y^ The Senate and House of Representatives

of the United States of America in Congress assembled.
That section forty-eight hundred and eighty-seven of

the revised statutes shall be, and hereby is, amended so as
to read as follows:

"Sec. 4887. fNo person shall be debarred from receiv-

ing ;i p:iicul lor his invi'iiiiiMi or discovery, nor shall any

patent hereafter j;''ai>led be dixlared invalid, by reason of

its liaving been first patented or caused to be patenled in

a foreign country, unless the same has been intioduced

into public use in the United .Staler for more than two

years prior to the application; but every palent hereafter

granted for an invention which h.as, prior lo the filing of

the application for said patent, been patented in a foreign

country, shall expire seventeen years from the da'c of the

foreign patent, or, if there be more than one, seventeen

years from the date of the earliest foreign patent, and in

no case shall it remain in force more than seventeen years;

but all applications hereafter made for patents for inven-

tions previously patented in a foreign country, upon the

invention of the same person, shall be made within two

years from and after the date of such foreign patent, or, if

there be more than one, from the dale of the earliest

foreign patent. No patent granted for an invention which

had, prior to the grant of such patent, been first patented

in a foreign country, and which has not expired at the

date of the passage of this act, shall be declared to be in-

valid by reason of its not being so limited on its face or

in its grant as to expire at the same time with the foreign

patent, or, if there be more than one, at the same time

with the one having the shortest term; but this section shall

in no wise renew, revive, prolong or extend any patent

heretofore granted."

The Alternating vs. The Continuous Cur-
rent System.

The discussion of Kapp's and iSIackenzie's papers on

transformers at the recent meeting of the London Society

of Telegraph Engineers and Electricians elicited numerous
interes ing and important facts and opinions by leading

electricians, some of which are in substance as follows :

Captain Cardew maintained that there was very great risk

to life in the alternate transformer system which "could
not be considered chimerical ;" that since in the trans-

former there were two conductors in close contact, thinly

insulated, and with an iron core, one of which might ac-

quire a potential difference of 2,000 to 2,400 volts over the

other, there was certain to be in the primary circuit a re-

sultant leak, and the conditions were favorable to an event-

ual breakdown, hence the obvious importance of some
safeguard the presentation of which he had waited in vain

to see ; consequently he had invented one of his own, con-

sisting of an iron box inclosing two disks of aluminum
foil separated by a narrow partition, and laid in a shallow

depression in the bottom to prevent lateral displacement.

This he termed the bait. Just above this wvs an insulated

disk connected to a piece of fine wire which supported a

spring and connected the disk to any point on the second-

ary circuit. The box was connected lo the earth and the

distance of the insulated disk could be adjusted by a screw.

There was also a little disk which indicated the distance of

the insulated disk above the aluminum foil. Should ihe

secondary circuit acquire a potential differing from the

earth by more than whatever voltage the safety device was
set for—500 or upwards—the ailuminum foil would be at-

tracted statically and brought into contact with the disk at-

tached to the fine wire, and instantly repelled, but the re-

sult of this instantaneous contact would be the formation

of an arc and the fusing of the fine wire, releasing the

spring by which the primary circuit was short-circuited and
the double pole cut-outs put in operation. He exhibited

one of the little foils which had been used repeatedly, had
stood an alternating potential of 2,400 volts, and was but
slightly injured.

N. Bernstein presented some points of difference be-

tween putting transformers in series and in parallel. The
question of insulation with high tension alternating currents

became a very serious one as shown by Captain Cardew.
For transformers used in pa'allel two main conductors were
required, which had to be placed very close together to pre-

vent induction on other wires, and between which there was a

difference of potential of say 2,000 vclts, conditions which
made insulation extremely difficult. With transformers in

series the highest difference of potential was at the dynamo,
while the difference along the line was constantly reduced,

so that the mean difference was only half as much and the

tendency to produce a leak only a quarter as great. On a
parallel system there is in the transformer itself the same
mean potential difference of 2 000 volts between the ends
of the coil, and as the construction of an efficient trans-

former did not admit of heavy insulation there was lia-

bility of leakage occurring.

But in a series transformer this potential difference could
be reduced to 50 or 100 volts, which enormously reduced
the tendency to leakage. These were very important ad-

vantages in the series over the parallel system, an import-
ance based on the great difficulty of proper insulation in

the transformer system.

Mr. Atkinson favored the introduction of iron into the

armature of the dynamo, but thought it a mistake to at-

tempt to work the iron to the same degree of saturation as
had been attempted in direct current machines. In the

construction of multipolar dynamos it had been discovered
that with more than six poles there was great difficulty in

preventing the heating of the iron in the armature how-
ever well it might be laminated. A rough calculation

which he had recently made of the number of lines of force

which might be cut in an alternate current machine without
danger of heating from magnetic hysteresis, showed that

with a six pole machine run at a speed of 600 revolutions

[per minute] about 14 lines to the square inch, was about
the maximum such a machine could be operated ; while
with a 16 pole alternating machine, run at the same speed,
and assuming no greater hysteresis from vicosity nine lines

to the square inch would produce the same heat. This,
he maintained pointed at once to a considerable reduction
in the density of magnetic lines to be used in alternate cur-

rent machines.
He also thought the use of a number of small machines,

in the alternate system, preferable to that of one very large
one, which, in case of a breakdown, would totally collapse.

J. IC. II. Gordon, while appreciating the advantagea.of

alternating current machines with which lie had been promi-
nently identilied as an inventor, was yet so far convinced
of the superiority of distribution by storage batteries that

he was ready to adopt this system at the expense of aban-
doning every patent he held, lie believed in the practical

success of alternate eurretil machines, and in their economy,
as demonstrated by Iiis own which had been in successful

operation for the last tw(j years, but he thought storage

batteries were better and therefore he had determined to

abandon this class of machines. Comparing small alter-

nate machines with large ones, experiment showed that the

large were better ; he had tried to work alternate machines
in parallel but it required three or four minutes to make
them synchronize, and the "jumping" of large machines,

during that time, might take a month's life out of 20,0*^0

incandescent lamps.

For arc lamps alternate machines might be coupled in

parallel, and small ones used, but for incandescent light-

ing, very large ones were a practical necessity, and they

took up so much space, that practically they must be placed

out of town and the current conducted in.

Two 16-inch direct current machines used in connection

with storage batteries would do the same work as one 10-

foot alternate current machine and occupy far less room.
A plant such as his company was now constructing lo sup-

ply 20,000 incandescent lights, would have ample space

for engines, dynamos, and batteries in a room 40x86 feet,

and a plant of about that size was more economical than a

smaller one, while a larger one would require a/rtJ 7atii in-

crease of expense with the disadvantage of distributing at a

greater distance from the center. Stations of 10,000 to

20.000 lamps with direct current could be coupled together,

so as to render mutual assistance in case of accident. 'I'he

alternate system required the investment of capital in

boilers, engines, dynamos, and engine room of sufficient

capacity to meet the maximum demand for light made on
the plant during a certain limited time of about one and
half hours in each 24, that is from 6 to 7:30 i". m. in

winter ; but during the remaining 22^ hours the interest

on this capital continued, while the plant was compara-
tively idle ; but with the direct current, storage battery

system a much smaller investment would furnish the neces-

sary capacity, since electric energy generated during the

hours of minimum demand could be stored up to meet the

maximum demand. Another important point was that the

ratio of efficiency to economy in an alternate current dy-

namo was much greater when run at or near its maximum
capacity than when run at lower rates of speed ; further-

more, the number of alternations per second, whether with

or without transformers, must be sensibly constant, the

speed of the dynamos and engines being maintained at a

nearly uniform rate whether giving full power or only a

fraction of it. A coinpound engine working at full speed

and at a third of its power, burnt twice as much coal per

horse power as when workmg at its full power. But the

smaller engines used for the direct storage currents could

be coupled together ; and in practice such engines are run

at their full power till the necessary storage is obtained,

and then stopped ; which was far more economical than

running big compound engines at half their power.

In large cities, the best site for a central station was in

the immediate vicinity of large hotels, residence flats, and
similar buildings, where the waste products of the plant,

such as hot water and waste steam, could be utilized, thus

converting an expensive nuisance into an important source

of revenue, as has already been done practically.

Mr. Crompton said the lighting of the future would be
monopolized either by the battery transformers or the alter-

nate current transformer. He believed that with the alter-

nate transformer system as at present arranged people were
greatly dependent on their neighbors, an accident to a

transformer, often affecting the light several blocks away,

which could not happen with the direct current storag;e

system. He had been at work on this subject for the last

two or three years ; admired Westinghouse and his wonder-
ful work ; said that the apparatus as it left his factory was
well made,which might with equal truth be said of all the

work done at American electric lighting factories, but that

the putting up of the work in the various installations

throughout the country was inferior to that of the

English installations. The transformer system did ver>-

well where it could be carried over the tops of houses in a

rough and ready fashion but lost its advantages when con-

fined under streets. To talk of copper as if it were the

only thing involved in the cost of conduction was nonsense.

By taking 500 volts, which was workable for a distance

of one to two miles from the central station, the cost ot the

two systems was practically identical, and there was no
saving in the alternate sysem. The large engines, dynamos
and transformers required by this system were wasteful in

the extreme, especially the compound or triple expansion

engine worked down to a fourth or fifth of its full output,

as required by the peculiar conditions of electric lighting

already shown. If alternate current machines could be run

in parallel then the system could be used economically, but

that had not yet been done successfully, and it was doubtful

whether it could be done. And, till this was done, the ad-

vantages were on the side of the direct current storage bat-

tery system.

Electricity and Crime.

The relation of electricity to criiDe, which be-

gan with the invention of burglar alarm devices,

has been extended in the shape of an electrical

detective camera, invented by two Newark men.
Their idea is to have the device fixed in the walls

of banking houses behind the tellers, and so ar-

ranged as to photograph whoever stands at the

teller's window, in case the man's picture is

wanted. The little button that does the work of

opening the camera shutter making the expo-
sure, dropping the plate, and putting in a new
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plate, will be under the teller's desk, so that he
can, without betraying himself, instantly take the

picture of any one who excites his suspicion.

This same camera can be put up in police sta-

tions in the same way, and as the prisoners are

brought in they can be photographed without
knowing it and having a chance to distort their

features as they do now when sitting for the

Rogues' gallery.

Electrics I Distribution by Means of
Transformers.'

BY KENNETT D. MACKENZIE.

Part III.

It may be well to remark here that it has been
found quite practicable to couple alternating

current machines in parallel, so as to throw them
in and out of circuit while current is on the line.

Messrs. Zipernowski effected this some while ago,

and I find that the Westinghouse Electric com-
pany also work their machines thus. Practically

speaking, all that is necessary is to synchronize
the dynamos, and while their alternations are

thus synchronous they can be coupled together
or disconnected at will.

I can not speak from much experience myself
on this subject, having only experimented with
some of Messrs. Siemens's macliines. I found,
however, that while it was possible to synchronize
them and couple them in parallel, yet the slight-

est thing would throw them out of gear, if I may
so speak, and destroy the balance. Even a small
piece of waste falling on the belt was sufficient

to do this.

With dynamos, however, having a large mass
of iron in the armature, I believe it to be much
more easy to couple them together, and this may
be the reason why others have had more success
than myself. The subject is an interesting one,
and of great importance, I think, in large central

stations employing alternating currents and trans-

formers.

Until some practical means of electric storage,
suitable for installations of this nature, be devised,
the whole question of electrical distribution can
not be said to be completely solved. In gas
works plant can be laid down which will continu-
ally produce gas, which can be stored and drawn
upon during the few hours in which the demand
is greatest ; but with electric lighting, if carried
out on a large scale upon this system, it is neces-
sary to furnish plant capable of meeting a maxi-
mum demand, although such demand may only
exist during one hour in the 24. This necessi-
tates the machinery standing idle during a part
of the day, and consequently loss through un-
profitable employment of capital ; hence it is most
essential that due care and forethought be exer-
cised in arranging the number and sizes of engines
and dynamos in any specific installation.

Two points now claim our attention, as they
bear directly upon the question of the dynamo.
Shall this yield a current of the potential required
in the supply mains ? In other words, shall it be
a high potential and small current dynamo, or
shall it be one which gives out a large current
at a lower potential? In the latter case it will be
necessary to pass this current through a trans-

former which will convert the electricity supplied
into its required proportions, or, in other words,
will raise the potential and diminish the current.

In actual practice I do not believe that this appli-

cation at present exists. .1 had the advantage
of discussing the matter thoroughly in 1884 with
Dr. Orazio Lugo, of New York, when he was in

this country watching the early experiments of

Messrs. Gaulard and Gibbs on the Metropolitan
railway, and we made some experiments which
led me to consider such an arrangement advisa-

ble in certain cases, and I have no doubt that be-
fore long it will be put into use in certain instal-

lations now in contemplation.
I am inclined to believe that this employment

of potential-raising transformers, even with their

attendant loss in the transformation of the energy,
offers advantages over direct working, since the

cost of construction of low potential dynamos is

less than that of high ones, and greater reliabil-

ity may be obtained, as well as more perfect con-
trol over the supply into the mains.
Upon this subject, however, makers of alter-

nating current machines maybe able to enlighten
us more fully, as the questions involved apply
lLon{Ujn Mectrical iUvUw, ij'ebruary l?lli.

more diiectly to details of construction in the
dynamos. These main transformers can of

course be equally applied, whether the other
transformers be connected in parallel or series

upon the supply mains.

Waterhouse Electric Light Company.
The Hartford Coiirant has this to say of the

Waterhouse Electric Light company of Hartford:
The Waterhouse arc system is in active de-

mand and can be considered past the experi-
mental age, for the company shows letters of

endorsement, all attesting to the excellence of the
light and apparatus, and plants have been in-

stalled in such concerns as Taft, Weeden & Co.,
Providence, R. I.; Whitin Machine company,
Whitinsville, Mass.; Evans, Seagraves & Co.,
Blackstone, Mass. ; Slater Cotton company and
E. Jenckes Manufacturing company, Pawtucket,
R. I.; Atlantic cotton mills, Lawrence, Mass. The
large ferry boat Piedmont, plying between San
Francifco and Oakland, has just been equipped
with the incandescent lights of this company. The
boat is one of the finest in the world. The
systems of nine years ago were taking a horse
power and a half per light, which was very un-
steady. To-day the lights of the best systems
show great improvement in steadiness and the
power has been reduced to one horse power for

a 2,000 candle power light. The various sys-

tems have been trying to break this record and
accomplish it on paper by taking out the friction

of engine and dynamos, giving the net power re-

quired, but in practice a nominal 2,000 candle
power light of standard size usually takes a full

horse power per light. This was not accom-
plished fay the old systems, but by new ones,
coming in three or four years ago. It has al-

ways taken a new system to lead the advance.
-Now, instead of one horse power for a nominal
2,000 candle power light of standard size, the
Waterhouse is guaranteed at three-quarters of a
horse power per light, and evidence is offered to

prove it. This is a saving-of 5opercent. as com-
pared to the systems of nine years ago, and 25
per cent, as compared to those of four years ago.

The same economy is noticeable in the smaller

lights. The store lights in Hartford are nominal
r,2oo candle power, and a recent test in a station

elsewhere developed the fact that 1,100 of the

same lights required .652 of horse power per light.

The Waterhouse company makes a light eight

and one-half ampere, which is called by some
companies 2,000 candle power, and which is a

third larger than the 1,200 candle power lights,

which are 6.8 ampere, and yet it talies no more
power. But this is not all. Regulation of the

current is the most difficult to accomplish and
the most important part of a system. To run an
electric light plant without a regulator is some-
thing like running a steam engine without a
governor. The regulators of to-day are not

many. The largest business has been done by
the systems which have regulators. The electri-

cian of the Waterhouse company, A. G. Water-
house, has devised a highly ingenious system, by
which the regulation is produced by automatic
variations in the current, depending on the work
to be done and preserving a nearly uniform cur-

rent in the lamp circuit, whatever may be the

number of lamps burning. A test of this regula-

tion was afforded by running a 35 light dynamo
with ammeters placed in the field magnet circuit,

the lamp circuit and the local circuit. The field

and local circuits unite and pass over the lamp
line, which is thus the total of the two. The 35
light dynamo was running 20 lamps, and at that

load only 4%amperes was passing around the field

magnets and the balance of the current was pass-

ing to the lamp line by way of the local circuit.

Five lamps were cut out and the current in the

machine was reduced to four amperes. On
cutting out five more lamps the current in the

machine was 2^4 amperes, and with only five

lights burning the current went to two amperes.
Then all the lamps but one were cut out and the

current fell to i J^ amperes. The machine was
cool, as only a small current was passing through
it. But there was no visible change in the burn-
ing of the lights; because, as the current passing
around the fields was reduced when lights were
turned off, reducing its generating capacity, the

current in the local circuit was increased in a like

proportion, so that the amount of current on the

lamp line was the same. It is reasonable to sup-

pose the largest Waterhouse dynamo could be
run with one light twenty-four hours or longer

without heating. The Waterhouse arc lamp is a
new invention. The light produced is remarka-
ble for its steadiness, and it is said that no
trouble is found in successfully competing with

the best systems in use. The company is now
adding machinery to again double the amount
produced.

CORRESPONDENCE.
New York Notes.

New York, April 7.—The New York factory

of the Western Electric company, follows the

exanipl; of the Chicago factory of the same com-
pany in moving from small leased quarters to a

large building of its own, and shareholders have
to thank a wise management for the fact that

these changes are demanded by a constantly

increasing and profitable business. The building

at 70-76 Trinity Place has been occupied by the

Western Electric company for eastern offices and
factory for about nine years; it is owned by the

Western Union Telegraph company, and was
formerly used by that company as its general

manufacturing and repair shop. The new build-

ing will be on the same street and distant only

about a stone's throw further uD town. It will be
a nine story and basement building and will face

1 19 feet on Trinity Place and 85 feet on Thames
street. Plans have not yet been fully worked
out by the architects, but it is probable that the

front of the building will be of light colored

brick, similar to the telephone building on Cort-

landt street, and that the offices will be on the

upper floors while the factory and shipping

department will occupy the other floors.

In recent issues of the Western Electrictan
were described the construction and operation of

the most extension street railway in the world
that at Richmond, Va., operated by the Sprague
system. It is now learned at the offices of the

Sprague company on Broad street. New York,
that the road is running in the most satisfactory

way. On Easter Sunday 9,000 passengers were
carried, and each car traveled 87 miles.

Considerable uncomplimentary newspaper
comment has been made about the action of the

Western Union Telegraph company in making
deductions from the salaries of its operators and
other employees who were unable to reach their

work on the three days last month when New York
succumbed to the blizzard. The officers of the

company explain that their employees insist upon
extra pay for work overtime and that it is only

logical not to pay when they do not work, but it

is true that the Metropolitan Telephone and
Telegraph company, which employs over 400
operators and clerks, and also the American Elec-

trical Manufacturing company, both paid in full

their employees who were detained by the storm.

The United States Electric Lighting company
in fitting up the steamers City of Troy and City

of Northam have used exclusively fire-proof

wire manufactured especially for them by the

New York Insulated Wire company. The Saw-
yer-Man Electric company will also use the

Grimshaw wire in wiring the capitol at Washing-
ton.

The behavior of copper wire on long distance

telephone and telegraph lines during the blizzard

scored a mark in its favor, and Vice-President

Rosner, of the Postal Telegraph and Cable
company tells a story of the tenacity of copper
line wire that is most instructive. He states that

a farmer blew up with dynamite cartridges five

of their poles that stood on his land, the farmer
deeming that the company had not compensated
him properly for the right of way. Notwith-
standing the fact that the poles were used in this

fashion the wires held to their places, and it was
three days before the company discovered that

anything was the matter. The result of the ex-

plosion so astonished the farmer that he declared
that thereafter he would leave the poles alone.

Chas. A. Schieren & Co., report recent sales of

their leather link belting to the following compan-
ies for use on dynamos: Paterson Electric Light
company, Paterson, N. J.; New York Electric

Construction company. New York; Delaware
Electric Light company, Salisbury, Md.; Clean
Electric Light and Power company, Olean, N. Y.;
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ami Uic lUica KIcctric Light company, Utica,

N. Y.

The messenger boys in llie employ of the ilis-

triet telegraph companies in VVilliamsbiirKh are

all out on a strike this week, on account of the

refusal of the companies to grant an increase in

the boys' pay of from 2/2 to ,i cents a message;

at this writing business is nearly suspendctl, and

the boys are engaged in drubbing such " scabs
"

as they can get hokl of. The boys hope to suc-

ceed in this contest between labor and capital,

and at their indignation meeting last night they

voted unanimously to hold out until the last.

An interesting question concerning the liability

of district telegraph companies is now before the

court in the case of Jacobs Bros., clothiers,

against the Manhattan i)istrict Telegraph com-

pany. It seems that Walter Duckworth ordered

c'othing from Jacobs Bros., which they sent to

him by a messenger boy, with instructions to

bring back either the money or the goods. Duck-

worth accepted only a part of the clothes and re-

turned the balance with a check for half of the

bill. Jacobs Bros., declined to accept this settle-

ment, "and as the telegraph company refused

to send the boy back to get the goods the tailors

sued to recover the value of the bill The com-
pany claims that it cannot be held liable as a

common carrier, because it is incorporated under

the telegraph act ; that it does not do a C. O. D.

business, and that the boys are not authorized to

do a C. O. D. business and collect the money
therefor. On behalf of the tailors it was shown
that they had frequently sent boys with C. O. D.

orders on occasions previous to the transaction

complained of. Judge Steckler granted permis-

sion to counsel to submit briefs and reserved his

decision.

General O. E. Madden is president of the Em-
pire City Electric company, and E. W. Carritt,

secretary and treasurer, is the active manager.

They have two traveling salesmen constantly on
the road and report business as most satisfactory

in every department. The bills suggested at Al-

bany for reducing telephone charges in New
York and Brooklyn as the result of the telephone

investigating committee's work, seem to be
sleeping undisturbed in the assembly.

The board of electrical control require that all

lamp posts used in New York must be of uniform
height and make. They must consist of a hol-

low cast iron post, 11J3 feet in length, 4 feet of

which must be below the sidewalk, with a yellow

pine column projecting i^^i feet up from the top

of the casting. So that the poles stand just 20

feet above the sidewalk. Over a million dollars

has already been expended on the New York
subways, and a large amount of work is planned
for the coming season. The question of build-

ing subways in Brooklyn is now agitated in that

city.

Indianapolis Items.

Indianapolis, April 9.—The Atlas engine
works of this city have just completed a 200
horse power engine to run the electric light plant

at the Cincinnati centennial exposition. Several

new and valuable features have been introduced.

At the meeting of the city council last Monday
night, after any amount of discussion the follow-

ing resolution was adopted. " That the action

of the board of aldermen be concurred in and
that the civil engineer insert in the advertisement
that bids also be made for lighting alleys as well

as streets, and laying wire underground in part or

in whole ; also, to bid for lighting the entire ter-

ritory now lighted by the Indianapolis Gas com-
pany and the Vapor Light company : also, with

proposition to sell to the city at the end of three

years." The action of the board of aldermen refer-

red to was given in last week's letter. There seems
to be a determination on part of some members
of the council to delay the question of light as long
as possible. Several electric light companies are

prepared to bid as soon as it is definitely known
what the city wants, but none of them care to

bid on a one year contract.

During the latter part of the winter the sub-
ject of an electrical railroad from this city to

Crown Hill cemetery, Mapleton and Broad Rip-
ple, a pleasure resort eight miles north, was again
agitated and subscriptions came in freely. Now
that there is a prospect of the Citizens Street

Railway company building a line to Crown Hill

to be equipped with electric motors, the former

company have given up the idea of building.

The street railway company has made a propo-

sition to continue its line from Crown Hill to

Broad Ripple over the proposed route and turn

it over to the Ripple company for a certain sum.

The building of the line depends on the action of

council on an ordinance now before it.

following is a clipping from the State News:
'J'he arc light branch of the Jenney Electric

Light company of Fort Wayne, has finally de-

termined to locate at Plymouth, Indiana. The
company requires a donation of $15,000 in cash,

ten acres of ground and a floating of $1 15,000 of

the stock of the company. The citizens have

with but little effort succeeded in raising this

seemingly large requirement.

Geo. ^V. Shinn a railroad switchman, has

brought suit against the Central Union Tele-

phone company for $10,000 damages. Shinn

was knocked from top of a moving train by a

telephone wire strung across the railroad track.

M.

From the Pacific Slope.

San Francisco, April 5.—A company has been

organized and has obtained a franchise to oper-

ate an electric street railway by an underground

circuit.

Fort Braggs and the Garden City Mill com-
panies have installed electric light plants so that

their mills can be run at night.

The Pacific Rolling mills have put in a large

electric light plant.

The California Electric Gas lighting company
have brought suit against G. H. Henzell and
others to obtain damages and to secure an in-

junction restraining the defendants from putting

in gas lighting apparatus infringing on patents

claimed by them.

The Western Electric company of Chicago has

obtaineda judgment of $100 against G. H. Hen-
zell. The suit was instituted to recover pay-

ment for elevator cables.

Samuel H. Taylor, resident agent of the

Thomson- Houston company, returned from the

east April 2d.

The Pacific Power company has added to its

steam power plant three large Keith generators

and is now operating thirty motors ranging from
five to fifteen horse power. This is the third

electric power company in San Francisco.

The electric improvement company has in-

stalled an American plant at Fredisburg's

brewery, San Jose.

Santa Ana is now lighted by a Thomson-
Houston plant. The same company has in-

stalled a plant at Pasadena. S.

IVlissouri Notes.
Kansas CiTv, April 10.—The Western Union

Telegraph company has begun an action against

the American Electric Light company of this

city, to enjoin the latter corporation from string-

ing wires on Independence avenue. It is alleged

that the wires of the electric light company are

being built directly under the wires of the plain-

tiff company. If a wire of the Western Union
should break it would come in contact with the

high current electric light wires, and as a conse-

quence, the lives of the linemen in the employ of

the telegraph company would be endangered.
The Missouri and Kansas Telephone company
began an injunction action against the same de-

fendant, to restrain the latter from erecting

or maintaining posts, poles, or wires on the same
side of the streets upon which the posts and
wires of the Missouri and Kansas company are

constructed. The petitioners claim that the

proximity to the electric wire renders theirs use-

less.

Ellsworth, is soon to have a complete electric

light system.

G. D. Ensinger, of Stockton, has invented a
dynamo cut-off, by means of which connection
with the electric lights may be made or with-

drawn instantly, and causing less strain on the

machinery than the contrivance formerly in use.

It is a metallic arrangement mounted upon a

small wooden disk, which is fastened to the dy-
namo, and is said to be a valuable appliance.

A test of the electric light plant at Sterling,

has proved eminently satisfactory. Four hun-
dred and twenty-five incandescent lamps and six

arc lights are lighted. McD.

THE ELECTRIC LIGHT.
Pontiac, Mich., will soon have electric light for 1

its streets. 1

A Mather [)lant of 150 lights is being installed

in Milwaukee, Wis.

A Thomson-Houston alternating plant for

commercial work is being installed in Milwaukee,
Wis.

The city council at Montezuma has voted an
appropriation to pay for electric light for its

streets.

In the plant of the American Watch company
at Waltham, Mass., 200 electric lights are used

in winter. There are twenty-five separate de-

partment.s, and each is connected with the main
office by a telephone.

At a recent meeting- of the Boston Electric

club it was agreed that more attention should be
paid to joints in electric light wires. It was as-

serted that] some form other than the ordi-

nary double twist joint was necessary.

The Westinghouse plant which has been instal-

led at Salem, O., by the Salem Electric Light

and Power company has given excellent satis-

faction. The streets are lighted by 330 25 candle

power lights. Twenty-seven miles of wires are

used.

According to Cosmos, the filaments for the Seel

lamps are produced by impregnating silk or

woolen thread with a mixture of silicate of soda
and gum arable. The threads are then passed

between the two heated cylinders, and lastly, ari

carbonized at a high temperature.

The coaches of the State railroads in Alsace

have been lighted by incandescent lamps since

the beginning of the year. Current is supplied

by accumulators. The capacity of the batteries

is 40 ampere hours. Each coach is lighted by

5 Seel lamps of 10 candle power. They are

regulated by a rheostat placed near each battery.

The London Bishopgate Ward club recently

adopted this resolution by a unanimous vote :

"That, in the opinion of this club, the city of

London should be lighted by the electric light,

and this club further considers that no contract

for that purpose should be entered into which
does not give the ratepayers the power of com-
pulsory purchase."

A press dispatch dated the 8th from Logans-
port, Ind. reads: The Logansport and Fort
Wayne Jenney Electric Light company have
settled their differences by paying William Dolan

f 10,200. Dolan retires from the management of

the company here, giving place to Victor Leiter,

who will have full charge of the plant. The city

will be thoroughly lighted hereafter.

The armored cruiser Galatea is being fitted

throughout with the electric light, the installation

being that of Messrs. Siemens. Interesting ex-

periments have recently been carried out in

Simon's Bay to ascertain the distance at which
the electric search light signals can be rendered

legible. It was ascertained that Capetown, 20

miles distant, could be brought into communica-
tion with the fleet.—London Electrical Revinv.

W. S. Gilbert, in an interview in the Pall Mall
Gazette says :

" If I were asked for my opinion

I should strongly recommend that the adoption

of the electric light in theaters should be made
compulsory by act of parliament. It always

seems ridiculous to me that while the outcry

about exits is chronic, no one thinks of striking

at the root of the evil, which is the use of gas be-

hind the stage, where all the materials are of the

most inflammable nature. Very little danger
can come of using gas in the auditorium, whereas,

on the stage, it is a never-ending source of

danger."

The De Khotinsky incandescent lamp, says

the London Electrician, is now made of the fol-

lowing types :— From 5 to 200 volts, from 4 to

300 candle power, and to work at a consumption
of from 5 to 2/4 watts per candle. These are

said to be the only lamps which will work at so

high a potential. The makers say that lamps of

very small candle power are now being made for

200 volts. The life of the lamps is stated to vary

from 300 hours at 2]/^^ watts per candle, up to

2,000 hours at 5 watts per candle. Since the

month of August last there has been at work in

Berlin an installation of r,ioo lamps at a poten-

tial of 150 volts.
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THETELEPHONE.
The Knickerbocker Telephone company of

New York, has been incorporated by Henry E.

Townsend, Chas. L. Cammann and Gustave
Frank.

The Van Rysselberghe telephone system is to

be adopted for a number of lines in Japan, and
an order has been received by Messrs. Mourlon
Freres, of Brussels, for all the material necessary

to fit up .one of the principal telegrajjh lines in

that country for telephonic communication. A
similar order has been given to the same firm by
the Bolivian government. The railways of Greece
are also going to apply the system for communi-
cation between the various signal boxes on their

lines.

The United Telephone company of London
obtained an injunction March i6th restraining

the Equitable Telephone company from infring-

ing patents of the plaintiff corporation. The
defendant company in December, 1S86, informed

the United company that the manufacture of tel-

ephones would be commenced and invited the

latter to inspect the instruments. The United
company paid no attention to this notice but

when the manufacture was well under way sought

to prevent the work. The defendant company
took the ground that the plaintiff corporation

had forfeited the right to appeal to the law by

its delay. The court took a different view and
granted the injunction.

Don A. Palmer, electrician of the Town of

Lake, Cook county. 111., has just made his annual

report of the fire alarm and telephone department
to the president and board of trustees of the town.

The wires cover a large district, reaching from
39th street, Chicago, to 83d street on tlie

south, and from State street to Western avenue
on the west, with wires to Grand Crossing,

the water works, Hyde Park center, and to 35th

street station. The town owns 271 poles valued

at $2 each
; 5,035 glass insulators with pins and

brackets, valued at five cents each and 140 miles

of number 9 wire on poles, at $40 per mile

making a total of $6,393.75 i
^'so 60 street fire

alarm boxes valued at $125 each or $7,500.
The miscellaneous apparatus is valued at $8,921.

-

50, making the total value .of the property in the

department $22,815.25, an increase o^^^er the pre-

ceding year of $1,558.50. The expense for

rental of telephones was $935, a decrease since

the last report of $160 and for salaries $2, |.6o, a

decrease of $660 during the year. The report

is very satisfactory and makes a good showing
for the able electrician in charge.

THE TELEGRAPH.
There were 14,573,607 messages sent over the

London and Northwestern telegraph lines last

year.

A Spanish paper announces that the govern-
ment intends to let a contract for constructing a

cable between Spain and the Balearic islands.

It is said that a contract between the Western
Union and the Illinois Central has been practic-

ally closed for the construction of a first-class

telegraph line from Dubuque to Sioux City and
on all the branches.

The city of St. Louis has begun a suit against

the Western Union Telegraph company to ob-

tain $22,635. Ju'y ^1 1884, the Municipal assem-
bly passed an ordinance fixing a license of $5
per pole on all telegraph and telephone com-
panies using the streets of the city. The Western
Union company refused to pay the license. The
company has 1,000 poles in the city.

Before the invention of telegraphy the people
of the Pacific slope did not learn of events in the

eastern states for several weeks after they had
transpired, and foreign news was months in reach-

ing them. Even at the present time, with ' the

steam engine, fast mails, etc., it would be about a

w^ek before they received New York news, and at

least two weeks before events reached them,
were it not for the telegraph. Now, however, it

frequently happens that the San Francisco news-
papers publish news from London and New York
before it appears in the Atlantic coast papers.

For instance, should something happen in New
York at 5 o'clock a. m., at which time the New
York papers have gone to press, it can be flashed

over the wires to SanFrancisco in time for publica-

tion of the papers of that city, it being then only
2 A. M., San Francisco time. In like manner an
important cablegram arriving in New York at

the same hour can be sent in the same way. With
this advantage of time in favor of San Francisco, it

frequently happens that the Pacific coast papers
" scoop " their New York contemporaries on
eastern and, foreign news.

—

Glolic-Democnit.

Miscellaneous Notes.

The Boston Electric Club is taking measures
to establish an Electric Exchange.

Accumulators are being introduced in Berlin

in connection with central station distribution.

At the annual convention in Sandusky March
2ist, the Ohio Gaslight association rejected a

proposition to change the name of the organi-

zation to the Ohio Gas and Electric association.

Collector (some years hence)—"Twenty-five
dollars, please." VVidow—"Why, what for?"
" \¥as not your husband struck by lightning last

week ?
" " Yes, he was." " I am collector for

the American electric trust. Twenty-five dollars,

please."

—

Omaha World.

Distinguished burglar— " What do yer think o'

this mean plan o' workin' gentlemen off by 'lec-

tricity ? Hangin' 's good 'nuff fer me, every
time." Touts (unlucky horse jockey)—" Well, I

dunno. The thing has its good points. If there's

anything exasperates a man after ills race is run
it's the thought that he lost it by a neck."

—Judge.
A recent dispatch from Rochester, N. Y. says:

A violent snow storm began here late in the

afternoon. While the snow was falling heavily

several vivid flashes of forked lightning were
noticed, each followed by peals of thunder. The
electrical display lasted about fifteen minutes.

After that the air became warmer and the snow
turned into rain. The phenomenon has never
been before noticed in this locality.

An Electric Aid association has been organ-

ized in Buffalo, and the following officers elected;

President, Tracy W. Niles ; vice-president, Sam-
uel Stewart ; secretary, J. H. McNally ; treasurer,

John Lapey ;
executive committee, the officers

and F". Kitton, A. C. Terry, J. B. Slocum, A. J.

Ferguson, J. T. Rooth, Miss N Morgan and
Miss I. H. White ; board of auditors, John A.

Pferd, Joseph Maxwell and C. W. Sears.

Prof. Strickler has recently accomplished a
difficult feat in photo-micrography. Using- the

electric coil as a means of illumination in mis-

croscopical work, he has succeeded in producing
excellent photographs of living bacteria and
other moving cells, among them being the white

blood corpuscle of man. The photographs of

the last distinctly show intricacies of structure

whose existence has been denied by many biol-

ogists.

Among the suggestion given in the annual re-

port of President Warren of the Boston Univer-

sity for the celebration of the anniversary of

America is the following: " The establishment,

under national or international auspices, of a

permanent scientific station at the northern mag-
netic pole of the earth, the same to be telegraph-

ically connected with the chief signal office in

Washington and with all the meteorological

signal systems and national observatories

throughout the world."

Arthur V.Wiltsie and John M. Pollock, who
are well known in New York electrical supply

houses through their connection with the New-
burgh Electric Lighting and District Telegraph
companies, were arrested yesterday in Brooklyn
and charged with grand larceny. They com-
prised the banking firm of John R. Wiitsie &
Son, Newburgh, and on account of their failure

the Newburgh Electric Lighting Co. was on
Wednesday of this week placed in the hands of

a receiver, Wm. D. Dickey. The plant of the

company will probably be sold to pay its indebt-

edness, which amounts to about $71,000.

Central station distribution has been inaugur-

ated in Bremen; the electric company acquiring

the right of way over houses, under streets, or

in any other manner, by the annuual payment of

one shilling per lamp to the municipality; the light

being furnished to consumers for .57 pence per

16 candle power lamp hour, besides the expense

of lamps and installation. The 100 volt, parallel,

direct system will be used for the supply; 10,000

lamps represents the capacity of the installation.

Hamburg has also a small station comprising
1500 incandescent lamps and some arc lamps,
and a much larger station has been projected.

"The New Orleans Picayune says. "Many of

the phenomena of cyclonal storms must be due to

electrical action, as they cannot be accounted for

by any reasonable theory of atmospheric dynamics
or wind force, and the question arises whether or

not some method of electric repulsion to protect

houses from tornadoes may not be devised. The
men who have abandonedthefoggy regions of mere
scientific hypotheses to make practical studies

of electricity, and have accomplished such enor-

mous results in training it to industrial and eco-

nomical uses, should give]theirattention tothepro-
tection of buildings and towns from these power-
fully electrified meteoric forces known as torna-

does. The idea is full of valuable possibilities."

A patent sol'citor, electric engineer and con-

tractor thus sums up the present status of ap-

plied electricity: In the United States there are

twenty-three electric street railroads in opera-

tion, and as many more under construction, rep-

resenting two hundred and twenty-three milesof
track in public use ; a minimum of five thousand
four hundred patents owned by electric light and
power companies, relating almost entirely to im-
provements of detail constructions, the number
rapidly increasing; four thousand three hundred
and twenty electric light installations in opera-
tion under contract; while he does not know the
number of incandescent electric lamps so far

manufactured, but admits that it far exceeds one
million.

Among the selenium cells constructed by S.

Kalischer, three were found to differ from the

rest in their behavior on exposure to light; the

resistance rapidly increasing after undergoing a
momentary decrease, and the cell returning to

its normal condition only after remaining for

some time in the dark. Copper and copper
brass electrodes were used in these three cells.

The conclusion has been drawn from the above
phenomena that the cells in question contain a
hitherto unknown modification of selenium, the

conductivity of which decreases, instead of in-

creases, under the action of light. It may be,

however, that the effects are dependent upon the

nature of the electrodes, as the remaining cells

have electrodes of zinc, copper-zinc, or copper-
platinum. Experiments have been made by M.
Eellati and S. Lussana upon the influence of

light upon the heat conductivity of selenium.

They found the value 1:1.1 as the ratio of the

heat conductivities without and with exposure to

light.

—

London- Electrical Engineer.

The possible outcome of the signal service no
one can foretell. It was audacious to undertake
to watch and outrun the tornado; and, by our
telegraphic control of lightning, to preannounce
the approach of the tempest. Shall we at some
time go farther and control the tempest ? It is

no longer audacious to anticipate any marvel
Gen. Hazen says: " While some form of electric

energy seems an important factor in tornado
action, yet this should serve to allay our fears of

danger. If Franklin, by the simple device of the

lightning-rod, secured immunity from lightning

strokes, is it too much to expect that the genius
of these later times will discover some method of

warding off, or ameliorating, the dangers in this

case ? It may be that the time is not far distant

when, owing to the gravity of the problem, we
shall see experiments carried on at great cost

looking to the dispersion of the funnel cloud by
discharges of ordinance or explosives." It is far

more likely that we siiall find some way of con
trolling the electric energies and preventing their

concentration in such terrific force. — Globe

Democrat.

At the meeting of the London Physical so-

ciety, Feb. 25th, Professor Ayrton read a paper
prepared by himself and Professor Perry, giving

the .results of experiments performed to show
the respective advantages to the consumer of

the direct and alternate current systems.

The result of 75 observations gave as the

number of watts per candle 3.3989 for the

direct current and 3.3955 for the alternate.

The life of a lamp might be shorter with
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Ihc akciiKilc cunx'iii, Inii ilicre were at pros-

cut 110 reliable data 011 this point, and tables

professing to give such data were niatliemalical

ralbcr tlian experimental; neither were there re-

liable data to substantiate the claim of greater

durability with the accuinidator direct current

system. In a series of experiments made three

years ago with white light it was found that the

amount of liglit supplied by a direct current is

represented appro.ximately by the formula

/=,r (V— //)"; / representing the amount of light,

V the potential difference between the lamp ter-

minals, and ii and /' constants, /> being the lowest

value of V at which the fdanicnt begins to be

luminous.

.\t the late meeting of the Westtown Farm and

Garden club, Farmer A. J- Harrison told his fel-

low members of his recent experiences with a

sharper. There drove up to his house in a fine

rig a young fellow of business-like appearance

and address, who wanted to put an improved

style of rod on his house for the purpose of in-

troducing the style in that neighborhood. It

was a newly patented rod, the stranger explained,

constructed on newly discovered scientific prin-

ciples that made it superior to every other kind.

The astonishing efficiency and value of the new
conductor was chielly gained by discarding the

old-fashioned slender tips or points and substitu-

ting at the top of the rod good sized balls made
of a peculiar combination of metals, and which

formed a most powerful magnet for drawing the

electricity from the clouds. One of these balls

on the summit of his house was warranted to

draw all the lightning from the clouds for 500

feet in all directions, and the rod attached would

carry it safely to the ground. During a storm at

night the ball would act as an electric light, and

would illuminate an entire farm with the bright-

ness of day. The stranger said he would fit out

Farmer Harrison's house with the cloud-pumping

electric light apparatus for a nominal sum, so as

to introduce the wonderful discovery into the

neighborhood. " I heard his story all through,"

said Farmer Harrison to the club, '-and then I

told him I didn't need any electric light to read

about such fellows as him in the newspapers, and
that he'd better make tracks off my premises on

the double quick, which he did."

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

Chicago. - - 375 400
Central Union 47 48
Michigan - — 78 80
Great Southern 35 40
Colorado 19 21

Rocky Mountain Bell- 40 45
Cumberland - 65 68

Wisconsin loS 109
Bell of Mo - 160 165

Iowa Union 26 27
Missouri and Kansas 70 72

Business Mention.

The Pratt Electro Therapeutic Supply Co., of

Chicago has been orgar.ized for the manufacture
and supply of all electro therapeutic appliances.

The incorporators are : William A. Stanton,

William LeBaron, Geo. H. Bliss, Harry P. Pratt

and Henry S Stebbins.

Partrick & Carter, of 114 South Second street,

Philadelphia, Pa., have recently issued a new
catalogue covering telegraph, telephone and
miscellaneous electrical supplies, construction

tools and materials, cables, and electro-medical

apparatus. The catalogue is well illustrated and
as a whole is thoroughly characteristic of the

firm that has been for 21 years before the public.

The Silvey Electric company have a 35 light

machine completed for Ada and are waiting on
the putting in of their engine to test the machine
before sending it out. They are getting out a

plant to go to the Cincinnati exposition and are

building a 100,000 candle power light to go with

it. But one light of this size has ever been con-
structed. That was by the Brush company for

the British navy. One light of this size is equal

to 50 lights the size that are used in lighting the

city.—Lima O. Gazette.

\ liiHik (if ( onsiderable interest to .Xmericaii

electricians is the March, 1S88, catalogue of the

Woodhouse iV Rawson Electric Supply company
of Great Britain, Lim., 11 ()ueen Victoria street,

London, Eng. The catalogue is complete in its

illustrations of miscellaneous electrical apparatus

such as bells, bell systems, annunciators, gas

lighting attachments, electric specialties, dental

and surgical apparatus, dynamos and motor.s for

domestic and laboratory work, batteries of all

kinds and supplies, telephones and insulated

wires. No small number of pages is devoted to

portable accumulators and the information given

under this head will be of great interest to the

purchaser.

We believe in protection, when it comes to a

watch, says Practical Elccti icily. The question

of a well-made practically perfect watch, has been

solved, and any attempted distinct improvement
in the internal construction of a watch, to avoid

the effect of nature's laws, will be very short lived.

What is wanted to-day in the business of

time-keeping is protection for already per-

fected time-pieces, and not a revolution

in the construction of time-pieces. The
substitution of a new metal for an old one,

simply because it is in itself " non-magnetic " is

not going to solve the problem. There are other

more important facts in physical science, which

must be taken into consideration. We buy a

watch for a lifetime—not for a day. We believe

in the anti-magnetic shield—in protection for

what has already been proved to be practically

perfect, in the requirements of the science of

horology.

Electrical Patents.

Issued Afrilz, 1888.

380,310, Telegraph Key. David R. Borland, Montreal,

Quebec, Canada.
380,316. Railway Signal. J. Hamilton Farrar, Chicago,

111.

The object of the invention is to provide a vibratory

signal which is maintained in a constant state of ac-

tivity to indicate a clear track and is only stopped when
by tlie passage of a train the electric circuit in which
the signal is included is broken

Claims I and 3 follow :
" I. A railway signaling

apparatus, consisting of an electric circuit, a rheotome
having a lever armature, and a visual signal mounted
on the latter."

"3. In a railway signaling apparatus, an electric cir-

cuit in which a section of the track is included, a

rheotome lying in said circuit, an armature carrying a

signal disk, a spring drawing said armature away from
the pole of the rhoetome, and a lam"p bo,\ having an
opening over which the signal disk vibrates.".

380,382. Electro Magnetic Signaling Device for Mines.
Logan McKnight Bul'itt and Oscar C. Greene, St.

Paul, Minn.

380,394. Dust Proof Thermostat. Abraham S. Kissell,

Chicago, 111.

We give the last claim : "3. In a thermO:>tat, a
compartment provided with a single opening in the roof

thereof, contact points projecting in said chamber, and
a cover for said opening sliding upon said roof and
larger than the opening therein, in combination with
the thermostatic bar passing snugly through said cover,

but loosely through said opening, whereby said bar
may have a lateral flexure and carry with it said slidable

cover."

380,409. Semaphore Signal Apparatus. Fjederick Stitzel'

and Charles Weinedel, Louisville, Ky.
380,426. Telephone Transmitter. Moses G. Farmer,

Elliott, Me.
We give first, third and fourth claims. ''

I. A tele-

phone transmitter having a set of fi.xed electrodes with
roughened surfaces, a comminuted conductor connect-
ing said electrodes, and a diaphragm resting against

said comminuted conductor"
"3 A telephone transmitter having rigid or fixed

electrodes secured to the body of the instrument, in

combination with a comminuted conductor resting di-

rectly on said lixed electrodes, and a diaphragm
adapted to hold the comminuted conductor in place
and vary the conducting capacity of the instrument as
it is vibrated."

"4. A telephone transmitter consisting of fixed elec-

trodes having roughened surfaces and comminuted pow-
der resting thereon, with a diaphragm for holding said

powder in place, and a retaining ring, as described,
for adjusting the diaphragm to and from the elec-

trodes.
'

380*127. Telephone Transmitter. Moses G. Farmer,
Elliott, Me,
The invention consists in two or more perforated

electrodes arranged in close proximity to each other
within a mass of powdered carbon which is retained
within by two metallic plates.

We give claims one and five. "i. A telephone
transmitter having comminuted powder retained be-
tween two conducting plates, and two or more elec-
trodes resting in the body of the powder between the
plates,"

"5. In a telephone, a retaining case or cup, in com-
bination with two metal plates, one located in the'base

ni i1m- rM|) ;md Ihc other resting upon carbon powder
(.DMl.iiiied in s:iid cup, wilh two or more electrodes
embedded in Ihe carbon i)owtier, and a rel.'iining ring
adapted to hold the niilcr plate against the carbon
powder."

3.80,430. Galvanic Cell. Willi.ini Frishmulh, Philadelphia
Pa,

380,435. Electric .Arc Lamp, August Harding, flak,

land, Cal

380.437. Telephone. Wancu f). House, Kansas City
Mo.

'I'hc first claiiii is as follows : "In a lelephone, the
combina'ion, with a body of vibratory electrolytic

materia], of an opposite electrode and means for mov-
ing the two relatively to each other, the same portion
of the electrolvlic body being constantly in contact
with said electrode

"

380.438. Telephone, Warren D. House, Kansas tJity

Mo,
We give claims four and six; "4. .\ telephone pro-

vided with a body of vibratory electrolytic material
located between opposite electrodes and in moving
contact therewith.

"6 In a telephone of the kind described, an elec-
trode consisting of an annulus of vibratory electrolytic

material, a saturating material contained therein, and
inclosing conducting walls"

380,469, Underground Conduit for Electric Railways. S.
Area Whipple. Detroit, Mich.

380,545. Arc Lamp Camille Berton, Paris, France.
380,554. Secondary Battery, Nicholas de Benardos, St.

Petersburg. Russia.

380,56s. Electric Belt. Cornelius B. Harness, London,
England.

380,589, Galvanic Battery, Charles E. O'Keenan, St.

Cloud, near Paris, France.

380,594 Eieclricai Time Stamp. Charles A. Randall,
New York, N, Y.

388,595, Electrical Time Stamp, Charles A. Randall,
New York, N. Y.

380,610. Machine for Covering Wire with Layers of
Different Materials, lean T. Van Gestel, New York,
N. Y.

380,620. Dynamo Electric Machine. Walter A. Crowdus
and Henry M. Sutton, Dallas, Tex.
The invention consists in winding iron wire into the

form of disks or flat rings and then binding them to-

gether at equal intervals by forming around them
series of pole pieces of iron wire wound thereon at

right angles to the lirst winding, and soldering or
otherwise holding the whole together when finished.

As many of these iron disks as are necessary to form
the iron core of the armature are placed side by side
with their wire pole pieces in contact and secured to

the shaft. By the use of this construction a good ven-
tilation of the armature is secured. Galvanized iron
is used in the cores,

387.646. Electrical Signal Apparatus. John R. DeMier,
Las Cruces, N. Mex.

380.647. Electric Signal for Railway Cars. John R, De
Mier, Las Cruces, N, Mex.

380,655. Municipal Signaling. Morris Martin, Maiden,
Mass.
A portion of the operating key is retained in the

box to indicate the exact location of the caller. Of
the claims we give the sixth: "In a municipal signal
system, the combination of an electric circuit, a main
ofhce or receiving station containing a receiving relay,

a register, and an indicating signal, a series of signal

boxes each containing a signal transmitting device,
and also an independent hand operated circuit control
ling device accessible from the exterior of the box, as

described, said circuit controlling device being con-
structed and arranged to momentarily change the con-
dition of the circuit when operated,"

'VyHY
EVERYBODY INTERESTED IN ELECTRIC

LIGHTING SHOULD READ

((

BccHiise it gives all desirable iiiforiiml ion about
tlie subject.

It tells wlijtt systems nve used; bow lliey are
operated ; how tbe lamps and -wires are strrrog; the
area lighted; -what tin; lights cost; the hours burned;
the contracts, etc.. in nearly every town and city in
the counlry.

It tells all about municipalities that operate their
own plants.

It tells how city officials, councils, mayors and
others should Investigate.

It tells electrical manufacturing companies when
public contracts expire. •

It tells electricians and others what Ihe under-
ground wire fiuestion has developed.

In fact, it gives the alpha and the omega of the
whole range of public lighting.

It Should be in the Hands of Everybody.

Councils that are discussing this ciuestion; mayors
who want to writi; about It; city clerks who are
instructed to procure certain Information on it; news-
papers that want to keen posted ; plectrical people
who want to reach the patrons of electrical material;
local light companies who want to know what their
contemporaries arc doing, should al! read this book.
Send fifty cents for a copy to

FRED H. AVHIPPLE,

Detkoit, Mich.
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fflNf^fiELT

||BS^(l!iy33B Friction Clutch Pulleys

11-23 South Jeffei-son Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5ih St, Phila.

FOR DYNAMO DRIVING.

Inve$tig:ato before Buying.

Central Electric Co
HARD RUBBER, SOFT RUBBER,

FOR ELECTRICAL PURPOSES.

Electric Light, Telephone and Telegraph Supplies.

38 and 40 LaSalle Street, Chicago.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

A.UTOMATIC Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected. ; J-

Send for Catalogue.

C. F. Annett. President. S. F. Fenton. Vlee-Pres. and Treaa. CoAS. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

^DEALERS IN

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lierhting-, Fire and

Burglar Alarms, Electro-Medical Apparatus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

CHAS. A. CHEEVER, Pres. WILLARD Jj. CANDEE, Treas.

The Okonite Company,

No. 13

lTE"Wi

m^i>

Manufacturers of

PARK ROW,

YOB.1S.

ELTICTUIC LIGHT, TELEPHONE and TELEGRAPH
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that It Is the safest wire for ihc purpnses known, and we

can without hesitation, refer to parties who are now using It. We are also rnimutacturers of ilip celebrated

OKONITE TAPE, the oest Insulated Compound for making joints In the market Estimates and

quotations furnished upon application.

Chlcaao Branch 38 & 40 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO.. Minneapolis, Mmn.
Nebraska Branch. MIDLAND ELECTRIC CO., Omaha. Neb.

Boston Branch, F. E. PETTINGELL & CO., Boston, Mass.

Kansas City Branch, INTER-STATE ELECTRIC CO.. Kansas City, Mo.

Standard Electrical Test

INSTRUMENTS.
AMMETERS and VOLTMETERS

OF ALL K NDS.
Ayrton &, Perry New Spring. Carpentlf-, Hart-

mann & Co., Galvanometers, Bridge ^nd
Rheostats by all the Prominent
Makers. Call and Examine.

JAMES W. QUEEN & CO. 924 Chestnut Street, PHILADELPHIA.

GARLOCK'S RING PACKINGS
SECTIONAL RING

AND

ELASTIC RING.

[he Best Packing

Made
For High Speed Engines

Send for particulars to

THE GARLOCK PACKING CO., - PALMYRA, N. Y.

Send for Circulars to The Gariock Packing Co., Palmyra, N. Y.

,

also Gadsden, Ala., and Hamilton, Ont.

THE "CLARK" lATIRE.
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine,

In a letter from tlie Insphctok of the Boston Fire Underwriters* Union, under date of March
29, 1886, he says : "A Thoroughly Keliahle and Desirable Wire in Every Respect."

The rubber used In insulating our wires and cables is specially chemically prepared, and is guaranteed
to be waterproof, and -will not deteriorate^ oxidize or crack, and will remain flexible in extreme cold weather
and not affected by heat. The insulation Is protected from mechanical Injury by one or more braids and ihe
whole slicked with Clarli's Patent Compound, which is water, oil, acid and. to a very great extent, fire proof.
Our insulation will prove durable when all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of insulation for Telegraph, Teleplione and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hampshire Street, Boston, Mass.

HENRY A. CLAKK, General Manager. HERBERT H. EUSTIS, Electrician.

The Electric Packing Co.,
CLEVELAND, OHIO, U. S. A.

MA.NUFACTURKBS OF TUK

Patent High Speed Packing,
MADE ESPECIALLY FOR ELECTRIC LIGHT ENGINES.

Delivered free on 60 Days' Trial. Sailsfaction Guaranteed or no Pay.

THE Billings & spenger go.,

MANUFACTURKES OF

Drop Forpp in Copiier, Iron or Sloe

Pure Copper Commutator Bars for Electric Motors or Generators.
Steel Commutator Rings and Nuts, Steel Wrenches and Eye Bolts.

CorrespoiHlenf-'c solicited and csllmatcs furnished on receipt of models.

DROP FORGINGS h"R"OM' PURi: COPPER.

Tl-ie BILLINGS &SPENCE;R.C0 1-IARTraRD.CONM

MANUFACTURERS OF

Automatic Electric Motors,
IN ALL SIZES FROM % H. P. UPWARDS.

High Efficiency Perfect Regulation, Superior Workmanship, Ease of Management, Remarkable
'

Simplicity, Etc., Etc.

DYNAMO ELECTRIC MACHINES,
For ELECTROPLATING, E L ECT R OT Y P I N C, COPPER REFINING &c.,

THE EDDY ELECTRIC MFG. CO.,
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J. B. YOUNG,
PRCSIDCNT AND TREAS,

B. K. JAMISON.
VICE-PRESIDENT.

Scalar Cart®^ & Mffg* Gq^

WELL SELECTED

AND GOOD

OFFICE,

N O. 69

Scliniidt & Friday

Building.

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

GHRJSTCHURCH.
.NEW ZEALAND.

Electric [ighting.

The Council of the City of Christ-

church, New Zealand, hereby invites

tenders for lighting the above- city

with Electricity, in accordance with

the Specifications and Conditions to

be seen at the office of C. R. Buck-

land, Esq., resident agent for New
Zealand at San Francisco.

Tenders to be sent direct to the

Christchurch City Council, New Zea-

land, to arrive on or before the ist

day of July, 1888.

F. T. HASKINS,
City Council Office. Town Clerk.

Feb. 23, 1888.

KnGENE F. Phillips, W. H. Sawyer.
Sec'y and Elcctrhlan.

Electrical Worts.

THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON, 0.

Hard Rubber Goods for glecirical purposes.
SI'Ki;iAI/nKS 111'' AM, KINDS .MAIlK To OI:IlKIt.

Soft Rubber Tubing and Rubber Tape.
Ciitn1()t;iii- iiiiil I'rWrH fiinilHticd on appIICHtloii.

Gutta Percha Insulation.

PROVIDENCE, R. I.,

Manufacturers of Patent Finished

Insulated Electric Wires,
Telephone and Incandescent Cords,

Electric Light Wire

Magnet Wire, Patent Rubber-Covered
Wire, Lead-Encased Wire, Flex-

ible Cord.age, Office and
Annunciator Wire.

Underground and Aerial Cables.

NEW YORK OFFICE: 18 Cortlandt St.

P. G. ACKERMAN. Agenf.

Fur. TLK

Western Electrician

Our Balata Insulated Flexible Cords
ARE SUPERIOR TO ALL OTHERS.

SEND FOR SAMPLES.

SCHENECTADY, :N^. Y.,
MANUFACTirKEKS OF

Insulated Wires, Flexible Cords ^nd Gables for Telephone, Telegraph

JMVIES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B, LYMAN.
Electrical Supplies,

Cleveland,

Ohio.

Grimshaw Splicing Compound,
A Perfect Insulator, and the only Compound

that will make a perfectly

ro Heat Required. For Sale at all Supply Stores.

NEW YORK INSULATED WIRE CO., Manufacturers,

452 BROADWAY, N. Y.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN EXPLOITER OF

Electrical Securities. Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

Bug § Dust Proof

BELLS.

»
_

Hazazer & M\^^

^UECTRICAU
Manufacturers,

32 & 34 Frankfort St.,

NEW YORK.

^W^lHl^A
InlilS^^aV^HB^
^^^£^^HHi
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HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BARE JLISIID IITSXJLAXEID -y^IRE.
Underwriters' Copper Electric Light Line Wire, handsomeiy finishied, highest conductivity. Copper IVIagnet Wire, Flexibie Siilt and Worsted

Cords for Incandescent Lighting, Round and Flat Copper Bars for Station Work. Insuiated Iron Pressure Wire.

^ PATENT "KK/V LINE WIRE
FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

FACTORI ES:
J. L. BARCLAY, Selling Agent,

185 DEARBORN ST.

WATERBURY, CONN.
THOS.

CHICAGO, ILL.

SCOVILL,
NEW YORK AGENT.

AGENTS FOR FOREST CITY AND OTHER CARBONS.

United States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PROPEIHTOR8 OP THE

Cliase Police aM Fire AlamTelesTapli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

J. J. DICKEr, President. ISRAEL LOVETT, FLEMOS DRAKE. Vice President
H. J. WELLS, Sec'y and Gen'l Man. Snp't and Electrician. L. H. KORTT, Treasurer.

MIDLANB ItlCTEIC CO.,
OMAHA, NEBRASKA.

DEALERS IN

1L/1€TMI€AL iUPPMlS
F©^ t&© ^©legrapfe, "^Pelepfeoa© aa€ Electric Eiglif.

Hotel and House Annunciators, Burglar Alarms, Fire Alarms, Electric Gas Lighting, Speaking Tubes,
Elevator Annunciators, Batteries, Push Buttons, Electric Pens, Telegraph Learner's Instruments, Medical

Batteries. Linemen's Tools, Bell Hangers' Supplies, Railway Velocipedes, Cars, Etc.

Whsteen Agents THE OEONITE CO., and the Return Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. We own the Franchises of the Western States and Territories for the

IMPROVED McCULLOH

and are prepared to give franchises and construct plants on reasonable terms.

II^"Estimate8 furnished and contracts made for any and all kinds of Electrical Work in any part of the
West. Correapondence solicited. Illustrated Catalogue and Price List on Application.

MAGNETO BELLS.

Rose <& Rein,
Electric Morks,

322 N. Second St., St. Louis, IVIo.

SEBASTIAN MAT & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed especially for electri-

cians and others requiring a lathe
for accurate work. Catalogue of
Lathes. Drill Presses, Tools, etc.

mailed on application.

184 W. Second St.. Cincinnati. 0-

The Globe glectric Company,
Manu/acturersy Importers and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES.

4-6 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits.

These sets require no technical knowledge to connect; they are
all contained in black, highly finished hard rubber cases, mounted in

nickel plate and ready for use The bell domes are all 3^. inches, the
coils are wound with silk covered wire and the contacts are of
platinized silver.

Three Way Annunciator and Bell Set - $16 00
Invalid's Portable Call Bell Set 7 00
Burglar Alarm Set 7 50
Fire Alarm Outfit $7 00 to 8 00
Portable Electric Testing Set 10 00
Family Electro Medical Set 12 00
Telegraph Set for Short Lines and Leaniers 6 50

High and Low Temperature Alarm--. _ __. 12 00
Single Stroke or Trembling Bell Set 6 00
Switchboards, Switches, Annunciators, Bells, Wires, Push But-

tons. Alarm Contacts, etc.

WATERHOUSE SYSTEM

ARC AND INCANDESCENT
ELECTRIC LIGHTING.

The only perfect Automatic Instantaneous
Current Regulation.

A 2,000 c. p. Arc Light produced with less ihan two-thirds of a Horse Power, or
twelve 16 c. p. incandescent lamps to one Horse Power.

We are producing 210 2,000-0. p. Arc Lights, Commercial lighting, on 3,400 lbs.

of coal per night, from dusk to 1 o'clock, or 2 lbs. of coal per light per Iiour.

We guarantee that the above lights will successfully compete with any Arc Lights
in the world, for Size, H hiteiiess and steadiness.

Advantages, 25 per cent, less in steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND MFG. CO.
HARTFORD, CONN.

—AND
154 LA SALLE STREET, CHICAGO, ILL.

SH/WVlGEARYi
MFGR'S &;DEALERS

53&55N0.SEVENTH ST.

.. PHILADELPHIA _

'END FOR CATALOGUE.

M Dip
Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

' MllPJi iijiiyBa

GONDA (FORMERLY PRISM) CELL, COMPLETE.

The Standard Open-Circuit Batteries of tlie \yorld.

GONDA and DISQUE,

The Only Genuine Leclanche Batteries

Are those which bear this

ISABEL and the Trade-Mark, GONDA.

DO NOT BE I.WPOSED UPON BY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO.,
^

149 West Eighteenth Street, New York.

GENDINE DISQCE CELL, COMPLETF.

The Porous Cell also bears Label-
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Eloclrlc Ulghl Repair. ng. Gonoral Machine lolj-Work, Pallorn Making. Etc.. Etc.

ELECTRICAL AND MECHANICAL ENGINEER, Bi^A^rJS^FlgvuRER.
Office and Works: 76 MARKET ST., CHICAGO.

1018 CHESTNUT ST., PHILADELPHIA.

Patent bift- 0ver Pendant Bu rner.

The Pendant Burner Has the Patent Lift- Over Electrode,
which saves half the battery power and avoids short-circuiting

which is liable to occur in many others.

The Lift-Over Electrode is a very important feature no other
Pendant has.

The Improved Aiitoiiiatlc nmt Pentliuit Biirners are giiiininlfed to lie

ellnble. mU' anil iif flrsl-c'nas workmanship.

Chicago Electric Club.

Tlii-rt; will be a meeting of the Chioafjo
VAoxAric Club MonrJiiy evening, A|ii-il

lOlli, atK o'elock, at the rooms of the Club,
132-124 Clark Street.

Annunciators,
PATENT GRAVITY DROP.

ANNUNCIATOR SUPPLIES.

Mansfield Electric Go<,
383 FEDERAL STREET, BOSTON, MASS.

GILES JLNXI-lMiLGlSrEXIC SHIELU FOR -yWAXCIIES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Qentlemen : — Your Anti-Magnetic

Shield for watches cannot be OTer-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day
it is (withou t correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-

tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-
keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic disturbances.
Send for descriptive circular.

'
' * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a

dynamo machine.
The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.
WM. A. ANTHONY,

Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-

tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading

magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

GILES BROS. & CO., 103 State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactured for both

f\rG zT)d \Y)e2T)d<^sceT)t (?irqdits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

Address :

CORRESPONDENCE SOLICITED.

1 1 SOUTH STREET, BALTIMORE, MD.

] Factory A, Constitution and Monument Sts>

NEW YORK

:

Rooms 347, 348 & 349 Potter Building.

Factory B, Bnren and Monument Sts>

BOSTON

:

Rooms 57 & 58 Hancock Bldq., 178 Dktonshibe St.

Wfisterfl Dendrlienl, Dearliorn Biiil[iiD2,13fl Deartorn St„ Rooms 30-31, Oliic'p, 111.

Tf)e U/oodbury

AUTOMATIC

Cut-Off High Speed

Ei|eii]€:.

-MAJfUFACTUBED BY-

Q500DBUI^Y €hginb

Company.

AiSO BUILDERS OF

piaiQ 5lide Ualue
AND

DoiMe Valve Meflium Speefl

AUTOMATIC

Qut-Off E^9<Ji9<?s

AND

TUBULAR BOILERS.

Address the Manufacturers at fl

'{ 652 Mill Street, ROCHESTER, H. f.
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C.£G, "Electric Motor

1-2 H. P. Motor for Incandescent Circuit.

Efficient Electric Motors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REGULATION.

Interchangeable Parts. Designed for Popular Commercial Use.

90 South Sth Avenue, New York City.

OF

C:J3L,E3"^ESIj.A.P^riD, OHIO.
MANUFACTURERS OF

Ineandeseenee

Lighting

Apparatus.

CARBONS FOR ARC LAMPS. Etc., Etc.

Chicago agent,

ALEXANDER KEMPT,
130 Washington St.

Omaha agent,

E. G. TUPPER,
1509 Farnham St

FRANKLIN S. CARTER. CHAS. M. WILKISS.

ESTABLISHED 18 6 7.

E. WARD WILKINS.

PARTRICK & CARTER,
Manufacturers of and Dealers in Every Description of

Electrical Supplies.
WE MAKE A SPECIALTY OF

Hotel and House Annunciators, Burglar Alarms, Bells, Batteries,

AND A FULL LINE OF

SUPPLIES FOR ELECTRIC BELL WORK.
We publish Catalogues of all our Manufactures, and will forward to any address

upon application.

N". B.—In applying for Catalogues please state whether " Electric Bell " or "Gen-
eral Supply" Catalogue is wanted, and if in the trade inclose business card for discounts.

114 Sonth Second Street, PHILADELPHIA, PA.

Jl2e papi<eF-I^u^^ell ^m'm^ and |T\ff- Qo.

ElectfiG

Gafboii?

Adapted to all Systems.

CITY OFFICE,

ST. LOUIS,

MO.

The Empire City Electric Co.

15 DEY STREET,
NEW YORK,

|V|aNUFACTURERS & D^'^'-ERS
IN ALL KINDS OF

ELECTRICAL SUPPLIES.

1
NEW PATENT GAS ATTACHMENT

FOR FITTING ELECTRIC LIGHT SOCKETS TO GAS FIXTURES.
No more burnt wire conductors where this attachment is used.

Remove gas burner, screw nozzle in its place; by replacing and screwing gas burner on nozzle, you effect

a solid, permanent, gas tight job. Send orders to FRANK S MARR
Bissell Block, PITTSBURGH, PA.

:::::::::::::::::::::::::::::::::::::::::::::::::: LAW OFFICE ,
:::::::::::::::::::::::::.::::..:.:::..:..:..:

Rooms 68 and 69 Temple Court, 225 Dearborn St., CHICAGO.
PATENT AND TRADE -IVIARK CASES.

]
*» rTC«.G»-
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A TALE OF "P. AND B."
What it is. Why so called. Why we use it for insulating wire. Why other manu-

facturers do not use it. What those who have used or tested it say.

WHAT IS P. AND B.?

p. and B. is a compound which resists, completely, strongest Alkalies and Acid

most perfect insulation. It is used largely by the leading Companies on Subways

Read the following lettei's :

s; it is a perfect waterproof coating and

Cables, Manholes, Wires, Connections.

Ollice o( FRENCH ATLANTIC CABLE CO.,

Novlli EiistlKim, Cape Cod, Mass.

December 15, 11-187.

Gentlemen :—Replying to yours of 13tli inst., I beg to

.sny that your Electrical Compound has given coinplete

satisfaction as an insulating substance for electrical ap-

paratus wliere Shellac was formerly used.

Your Comiiorind has proved much more effective and
as it is not affected by dampnes.< or atmospheric changes.

I am sure it would be of great value to those wlio re-

quire a superior insulating medium for similar purposes.

Yours vei'v truly.

A. F. TOOVEY.

Oflice of THE KEYSTONE LIGHT & POWER CO.,

108 South Sixth St., Philadelphia, Pa.
August 34th, 1887.

Gentlemen :—We have used quite a quantity of your
paint on the subway conduits so far laid, and it lias

given the best of satisfaction. We are now painting the

inside of our manholes with it.

Its ease of application is one great point in its merit

over the use of tar and such substances.

We contemplate laying about twelve miles of wood
conduit soon, and shall use the P & B. paint as a pre-

servative coating in preference to creosote or tar.

Very respectfully,

THE KEYSTONE LIGHT & POWER CO.,
M. R. MnCKLE, Jr., Sec. & Treas.

WHY SO CALLED?

Gen. Oflice of the

San Fkancisco & NoKTit Pacific R. R. Company,
410 Mission St., San Francisco.

December 20th, 1887.

Dear Sirs :—Referring to the piles covered with can-

vas and P. & B. Paint, and driven under our wharf at

Tiburon, twenty-.si.Y months ago, I have had one of the

piles removed last week, and found both canvas and
paint in a good state of preservation and the pile entirely

free from any signs of teredo.

From the appearance of the canvas, I judge it will

remain in good condition and protect the piles for years.

We have been unable to liud any kind of wood that

will last over eighteen months if unprotected.

Yours truly, H. C. WHITING, Supt.

The compound was invented by Messrs. Pierce & Beardsley, and has since been known as "P & B."

WHY DO WE USE IT FOR INSULATING WIRE?
We use it for insulating wire, because, after eighteen months test, we came to the conclusion that it was by far the

best insulation that had ever been used.

WHY DO NOT OTHER MANUFACTURERS USE IT?

THEY CANNOT USE P. & B. COMPOUND FOR THE PURPOSE OF INSULATING WIRE. By
special arrangement with the manufacturers we control the sole right to use it for that purpose. Nearly all the large

Manufacturers of insulated wires have applied for this right but found they were too late. We have the "documentary

evidence to prove this," and may use it later on should occasion demand.

WHAT CUSTOMERS SAY ABOUT P. & B.

" The insulation resistance is good." "The wire is all that you claimed." "The insulation stood the chafing of tree

limbs much better than any other insulation we ever used for that purpose. The story about the insulation being too thin

is moonshine." ''We like your 'P. & B.' insulation very much and will use it on all new work."

MORE NEXT WEEK ON THIS SUBJECT
Including letters from customers about the funny manners and peculiar ways of some gentlemen who called on them and
took special pains to explain that "P. & B." was "only black paint," that the insulation was "too thin," etc.

The Electrical Supply Co.,
171 Randolph Street, CHICAGO.

Factories, ANSONIA, CONN. Branch OfFice, 125 W. SIXTH STREET, KANSAS CITY.

THE ELECTRICAL PROTECTIVE SUPPLY CO.,

Factories: ANSONIA, CONN.
Manufacturers and Importers of and Dealers in

Telegraph, District Telegraph, Telephone, Fire Alarm, Burglar Alarm, General Electrical
Supplies, and Railway and Steamship Supplies.

Sole Agents United States for APPLEGATE'S ELECTRIC FLOOR MATTING.

THE ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER, Manager. 171 Randolph Street, CHICAGO.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.
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^LECTRIC i JylGHTING.
(WbOD'S PATENTS), Owned and ManuTacturod by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie iLMIERICiLW IDYITJLTilO HAS WO EQTJJLL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits ot

the AMERICAN SYSTEM, are requested to write to any of, our customers.

:OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

AMIBIC^M ElICTBIC H^MUFJ^eXUBIMG Co.,

18 Cortlandt Street, NEW YORK.

DYNAMO TEPERS' HilND-BOOK.

By F. B. BADT.

100 pages; 70 illustrations; flexible cloth binding; size of type page, dyi^ inches.

Designed for Dynamo Tenders and Linemen, Stationary and Marine Engineers.

Just the book for men who wish to learn how to operate and care for electric light

installations. The only book of the kind in the English language.

First Edition of Twenty-Five Hundred Copies nearly exhausted. Second

Edition under preparation.

Price, Postage Pre-paid to any address in United States or Canada, $1.00.

Address

WESTERN ELECTRICIAN CO., Publishers,

e LsOseside Building, CHICAGO.
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

fort Wafne Jenney Electric Light Company,
FORT WAYNE, INDIANA.

TIae xnost carefully worked out and complete Alternating Systexa of Sleotrlo

ZiiglitisLg in Szlstence. j

12

16

ARMATURE

Giranteeil

Converter

tl

Power

kips

i

TO THE

Horse Power

\ Guaranteed.

SLATTERY ALTERNATING DYNAMO.

port U/ayneJenney Electric Dght ^ompany«
MANUFACTURERS OF

Xlxe Slattery Indvictlon. System,
THE JENNEY ARC DYNAMO AND LAMP!

Main Office and Works, FORT WAYNE, IND.

NEW YORK OFFICE: 242, 244 E. I22d St. New York Electrical Construction Co.
CHICACO OFFICE, i 15-1 17 Monroe Street, I PHILADELPHIA OFFICE, 26 N. Seventh St.

W. J. BUCKLEY, Manager.
| G. A. WILBUR, Manager.

CITY OF MEXICO OFFICER MEXiCO,T: F. Adam, Successor.
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Telephone Companies
Will profit by corresponding with the undersigned relative to

Telephone Cables,
for Underground or Aerial uses, if purchases are contemplated

(100 Conductors.) the present season.

Standard Underground Cable Company,
General Offices, No. 708 PENN AVE., PITTSBURGH, PA.

1 New York, Telephone Building, Oortlandl St., G. L. WILEY, Mangr. -«iiisi^
Branch Offices

:

j Chicago, 139 East Madison Street, F. E. DEGENHARDT, Manager. (50 conductors

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high

Insulation. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

Electric Light and Power. Aerial Use,

Telegraph and Telephone, All Sizes Subterranean Use,

Railway and all other # j Fnrased Wires
Submarine Use

Branches of Signaling.
'®'"' ^""'"""' »'"™^. Concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen'l Mgr.. - 1 6 Dey St.. NEW YORK.

AMERICAN

[eather [ink Belt Co.

SPECIAL

DYNAMO^BELT!
Chas. a. Schieiren 4. Co.

Manufacturers and Sole Agents,

4-7-51 Ferry St., New York.

86 Federal Street,

/I BOSTON.

416 Arch Street,

PHILADELPHIA.

i:Ii|LLEIIIDE[(

'

NSUT-ATING and
WATERPROOFING dOMpAMY,

4S Ssoadway, ^ew TS&kIs. 1S4 E.a8alle St., @&ieago,
—MAinrFAOTIIEEHB OF

jINSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, In Plaster,

Damp Places, Etc., Etc.©
Thinidad WiKHa for Line Work In place of Underwriters.

UXjEOa?H.IC XjIGmT^ •WIDEIIES or »11 sizes a S3E>^:CI-AJI_.«I»K-

NEW YORK SAFETY STEAM POWER CO.,
Enllders of High Grade Self-contained

AfltoMlic Cfll-Off Eiiies,
SPEOIAILT ADAPTED FOE ETJNNDTO

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

WasTBEN Office and "Wabeeooms:

64 & 66 S. Canal St., Chicago, III.

WH. A. HAHMETT, Manager.

ANSONIA BRASS & GOFFER GOMFANY,
Sole Manufacturers of COWLES' PATENTED

Fire - Proof and Weather - Proof

CUT SHOWING STYLE OF INSOLATION.
.4.—Copper Wire. S. B.—TvfO Braids, saturated with Fire-Proof Insulation. C.—Braided Cotton,

saturated with a Black, Weather-Proof Composition.
Approved by New York Board of Fire Underwriters. Samples furnished upon application. Pure Elec-

tric Copper Wire, bare and covered, of every description.

wADCpnnHC S 19 and 21 Cliff St., New York. FACTORIES:WAREROOMS:
^ g^ Washington St., Chicago, Ills. ANSONIA, CONN.

Dahibl W. Mabuon, Frestdenc.
AODisoir H. Noedyee, Vlce-Fresldent.

Ceaelbs D. Jbnnbt. ElectrioiaiL BsAnrAED RoRtsoir, Secretary-.

Auos K. HoLLowxLL, Treasure^

Jenney Electric Company.
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners ami Manufacturers of Wb

Improved Oynamo, Im^ $
Electric |I|otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brllUaDt and penetrating. In these essentials It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants lor Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, oh for both combined.

The Jenney Incandescent Dynamos are self-regulating,

and permit the turning ou and off of one or >ili of the Lamps
at will.

_ Tfds CoTupany gives special attention to furnishing Mills,

Shops, Factories, etc., wi h Individual Plants.

m ItStllllllE THE Sm«. -aara^ SEIID FIH flMUlET

OFFICE AND WORKS:

Cor. Kentucky Ave. and Morris St.

INDIANAPOLIS, IND.
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The Thomson-Houston Elec^^pic Go.
EASTERN OFFrCE:

178 DEVONSHIRE STREET, BOSTON.
SOLE OWNERS AND MANUFACTURERS OF THE

WESTERN OFFICE:

PULLMAN BUILDING, CHICAGO, ILL.

ONLY PERFECT AUTOMATIC SYSTEM

SERIES LAMPS
FOK

Ore-Circuits.

These Lamps have repeatedly
shown their superiority under
test.

First Medal : Best Arc-Llglit, Louisville, 1883,

First Prize : Best System of Arc-LIghtlng,

Clnclimatl Industrial Exposition, 1883.

-OF-

Electric nrC'tigliting

This Company was given the only Gold IVIedal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO manufacture:rs of INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT. LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the customer.

SELF GOVERNING ELECTRIC MOTORS
of all slzeslfor the transmission of Power. Plans and estimates for all kinds of Arc

and Incandescent Lighting and Power Plants.
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Edison's New Lamp
RESULT OF

EXPERT TEST
BY ELECTRICIAN OF

Chicago & Oorthuiestern j|. H.

Over 2000 Hours Average Life and 12.18
1 6 candle power lamps per horse power.

CHICAGO & NORTHWESTERN RY. CO., TELEGRAPH DEPT.

G. H. Thaybe, Sup't.

Chicago, March 13, 1888.
Leonard & Izakd, Chicago.,

Dear Sirs :—Regarding the Electric Light Plant at Clinton, Iowa,
installed by you for this Company last December, I wish to say that your
guarantee of 12 sixteen candle power lamps per horse power and 600 hours
average life has been more than realized. The result, from careful tests,

shows 13.18 sixteen candle power lamps per available horse power, and the

record up to date shows an average life of over 2000 hours.

The pressure over the entire system does not vary over two volts,

and the insulation with everything connected exceeds 100,000 ohms.
The dynamo works without sparking, and the whole plant is in every

way satisfactory. Very respectfully, >

(signed) G. H. Thayke, Supt. Telegraph.

Plant Installed by LEONARD & IZARD, ''^"''^l^&TofJm°co'^."'''^''

185 DEARBORN STREET, CHICAGO.

U. S. LAMP.

Grand Opera House
MINNEAPOLIS.

610 U. S. 16 Candle Lamps, 53 Indicated

348 Edison 16 " " 54

HORSE
POWER.

CONSEQUENTLY, THE

Edisor PcniiT ions Rejected ino Put Out,

AND UNITED STATES PUT IN.

U. S. 61 O Lamps, 53 H. P., equals 1 lAVper H. P.

Edison 348 Lamps, 54 H. P., equals 6tVt per H. P.

ABOVE FROM ACOUEATE TESTS. NO COMMENTS. FOE PAKTICULAES, APPLY TO

THE U. S. ELECTRIC LIGHTING CO,

C. C. WARREN Manager. 216 LA SALLE ST., CHICAGO.

The Edison Direct System of Central Station

ELECTRICAL DISTRIBUTION.

1,000 Installations. 100,000 Horse Power. 1,000,000 Lamps and $20,000,000 Capital

Qdlson j^lectric ||ight Do.
THIS COMPANY IS THE OWNEK OF THE INVENTIONS

AND PATENTS OF

OVER ^
4 0,QO:o>

THOMAS ALVA EDISON.
Which Patents absolutely control this The Only Permanently

Established and Commercially SuccessTul

METHOD OF GEOERIIi; EtECTRICIIE DISTRIBUTIUO.

mm
,

'THEIR WtUE
y^BEVONPAlL

ILOMPETITIO''

As evidence of the growth and present prosperity of the Edison System, attention is

called to the character and scope of a few of the Stations now in

operation and under construction.

NEW YORK CO., Capital. $2,500,000, 4 Stations ; Capacity. 150.QG0 Lamps.

CHICAGO CO. Capital, $760,000. 1 Station: Capacity:40.000 Lamps.

BOSTON CO. Capital, $650,000, 2 Stations; Capacity. 50,000 Lamps.

PHILADELPHIAICO. Capital, $1,000,000, 1 Station; Capacity, 50,000 Lamps.

It is significant to note the fact that the Edison Company has during the past year
enlisted an amount of capital and put under construction a station capacity far in excess

of the aggregate Incandescent work of all other companies combined. Nothing could
more forcibly emphasize and attest the accepted value of the Edison Central Station

Industry as an investment.

WEITE FOE PAMPHLET ON THE FIVE HEADS

PATENTS, INVESTMENTS, FUTILITY OF GUARANTEES, DANCER AND MORAL

For Information relative to Central Station Business, apply to the

H^isoxi Electric I-ig^lxt Co.,
16 & 18 BROAD STREET, NEW YORK.

\WYCKOF_r,SEAMANS & BeNEDiT^.
K^I96 LaSalle St.Chica60,Ill
^^.AlsoNEWrORK-LONDON.ENG. BOSTON-^ PrilLH BALT WASN'GTON • InD'PVs-^

.^^^^T.LOUIS -ST-PAUL-MlNNPtS,,,^
' ^^ &SAsClT¥&Ot««L ^^-
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Nl'.-'"-"--'I

THE 1VA.T

*-

Cle^elsLZid, Otiio.
MANUFACTURERS OF

ELECTRIC LIGHT CARBONS andBATTERY MATERIAL.

JARVIS
ENGINEERING COMPANY
61 OLIVER ST. 181 LAKE ST.,

1

109 LIBERTY ST,

CONTRACTING ENGINEERS FOR ERECTING COM-
PLETE STEAM PLANTS FOR

' Electric [ight and poiuer Stations

CHICAGO. NEW YORK.

GrXj .A. &(X X: XT , 3\Xa.xi.a.gex-.

A(;i;nts j-oij

armington & sims engines. national feed water heater,
JARVIS BOILER SETTING, to burn Anthracite Goal and Coke Screenings

NATIONAL ROOKING and SHEFFIELD GRATE BARS.

SEND FOR NEW CATALOGUE.

The Standard Carbon Co.,^^^^ SUCCESSOKS TO THE ^^^^ ^^^^ '

Boiilton, Cle^elancL^ smci Crystal Cartoon Companies.
O aij :E3 -\r EI Xj -A. KT ID , OHIO,

THE VULCAN WIRE,
For the Electric Light, Telephone and Telegraph,

MANUPACTnEED AHD SOLD BY

The Campbell Electrical Supply Co., 95 Miik st., boston, mass.

W. M. TALCOTT, Agent for Chicago, No. 85 Madison St
.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armington & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rocking and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Korting Injector, Etc.

CORRESPONDENCEJ SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
Branch, Room 31 Water Works Building, 600 Walnut St., Kansas City, Mo.

Sawyer -Man Electric Co.
LICENSEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTUAL LIFE BLDS.

32 NASSAU ST.,

NEW YORK

PlaoB and EBtlmateB Furnlehed
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNUT ST

BOSTON OFFICE:

No, 33 FEDERAL ST,

Eetlmatee FumiBhed for ttie

TbomaoQ-Houston System
of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC In Its regulation, and will maintain a UNIFORM
LIGHT, with ALL or ANT PORTION" of the lights In Circuit. Our LAMP will NOT BLACKEN and
win MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

-CONTAINING-

Compensation BalanceiHair-spring,
'\!S7-I^IC:H .AJBt.!

Uninfiaeuced

nagnetisni.

j-;^|

PAILLARD'S PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAIR SPRING.

Adjusted

TO

Temperature.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Elihu
Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested
them,

I

These watches are made in all sizes, Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and
jcost no more than other makes of same quality without the Non-Magnetic feature.

They are especially adapted to the uses of

lLl€TMICMIfe AMD WOEKlEi JkEOUHD D¥lfAliOS,
and for durability, fine workmanship, and accuracy of performance are unsurpassed. ^,

F'or Sale bv a.11 F'irst-cla.ss J'eizyelersJI
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DIVIDED POWER
( Costs to Purchase ) versus the

SHAFTING SlSKotte Westlnghouse

t Costs to Drive J ENGINE.

Independent Engines convert their whole power
into merchantable product.

Take the Engine to the Work, not the Work to the Engine.

THE WESTIN&HOUSE MACHINE CO,

Pittsburgh, Pa.

THE AULTMAN & TAYLOR CO.,
Represented by Eobheto Eoker & Co., City of Mexico, Mex.

Stevens, Corwin & Co., us Chambers St., New York City.

With houses Id Panama, C. A., Lima, BuenoB Ayres, Guayaquil
and Valparaiso, S. A.

CONTROLLED BY

Westlnghouse, Church, Kerr & Co.
1 7 Cortlandt Street New York.

97 Fifth Avenue--- Pittsburgh.
1 56 and 1 58 Lai<e Street Chicago.

Fairbanks & Co.
302 and 304- Washington Ave St. Louis.
1312 Union Avenue - —.Kansas City
1330 Seventeenth Street Denver, Col.

Utah and Montana Machinery Co.
259 South IVIaIn Street Salt Lake.
East Granite Street Butte, Mont.

Parke & Lacy.
21 and 23 Fremont St San Francisco,
33 and 35 N. Front St—-Portland, Or.

The D. A. Tompkins Co.
36 S. College St-Charlotte, N. C.

4-6 S. Pryor St Atlanta,
Georgia.

The Railway Telegraph Supply Co.

ail ^3xriD Q13 R.A.l>a"3D01L.r»H ST7., CJHICJ-A-CS-O,
Manufacturers of and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
ANJNUNCIATORS, BIAGNETO BELLS, BA.TTERIES, ETC,

WE CARRY A FULL STOCK OF J. H. BUNNELL & CO.'S TELEGRAPH INSTRUMENTS.

Line Wire and Equipment, Pins, Brackets, Cross-arms, Insulators, Etc., Insulated Wire and. Cables.
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CHICAGO FACTORY.

Disque LeClanche Battery.

Western Electric Co., Chicago, III., April 10, 1888.

Chicago, III.

Gentlemen: Replying to your inquiry of this date, I would

say, I have kept a record of the service we get from many of the

Disque LeClanche porous cups furnished the Chicago Tele-

phone Company by you since September, 1884. Without going

into the minutiae of this record I will state that it shows that we

have had batteries in use which have been in CONSTANT SER-

VICE for about THREE YEARS and EIGHT MONTHS, and

that the AVERAGE SERVICE which we get from porous cups

of your manufacture is OVER ONE YEAR and SIX MONTHS.

Our inspectors are instructed to replace porous cups as

soon as they show signs of failure, and many of the porous cups

brought in as having been used up are still in fairly good condi-

tion and would give good service in places which do not require

the work from a battery which telephone service requires.

Yours very truly;

J. J. NATE,

Purchasing Agent Chicago Telephone Co.
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Electrical Alarm Clock.

A large part of the community is obliged to

rise at a certain time each morning. Most per-

sons who are under this necessity have experi-

mented with alarm clocks and have found them
wanting. To provide a reliable means for arous-

ing the soundest sleeper the electric alarm clock,

manufactured by the Dennison-Hall Manufac-
turing company of Chicago, has been put on the

market. The mventor happened to learn that

employes of street car companies had formed
themselves into clubs and had hired night watch-

men to arouse them at a certain hour in the

morning. The cost was a dollar a month for

each man. It was found that the ordinary alarm

clock was not to be depended upon. It is a

notoriously bad time-keeper as the alarm spring

jars the mechanism ; it frequently fails to sound
the alarm and often its music ceases before the

sleeper wakes.

These defects seems to be overcome by the

new clock which is simple but ingenious. The
clock and the battery are inclosed in a case as

shown in the cut. The clocks are manufactured
for the company, and are said to be excellent

time-keepers as they are not subjected to the

jarring of alarm mechanism as in ordinary clocks.

By a simple device they can be set so that the

magneto bell will ring from five minutes to any
required period and the switch must be turned

before the ringing ceases. Among the advan-

tages of the clock mentioned by the company are

the following: The alarm is so easily set and turned

off that it can be readily employed for an indefi-

nite number of purposes. Persons, for example,

in the suburban towns set it so that a warning
may be sounded at the time it is necessary to

start for their train. If it was necessary to wind
up the alarm spring each time and to allow it to

run down in each case no one would take the

trouble to use it. The clock and battery are in

a compact form. The clock has only been put

on the markfet within a short time but already

a large number of railroad men have purchased
clocks and they are advertising it by their recom-
mendations.

An Electrical Trust.

A dispatch from Philadelphia says that at the

meeting of the trustees of the Electrical Trust of

that city a proposition was submitted for the

formation of a national electric lighting trust.

It was proposed, the dispatch says, to consoli-

date all the electric lighting companies in the

United States in a trust so as to control all the

electric lighting in the country. Propositions

have been made to purchase all the certificates of

the trust in Philadelphia, and there is ample
capital behind the scheme to carry it out if a

satisfactory deal can be made. It is said that

the electric lighting franchises of several of the

large cities of the United States have already

been absorbed by this new trust syndicate, and
the chances of the absorption of the Philadel-

phia trust are excellent. The scheme does not

contemplate the purchase of the franchises of

companies in the small towns, but only of those

in such great centers as New York, Boston,

Philadelphia and Chicago. There is reason to

believe that the syndicate controls the electric

lighting companies in New York and Boston, in

which two cities the scheme originated. The
propositions made to the trust in Philadelphia are

based upon its net earnings for the past six

months. None of the members of the trust were
willing to discuss the details of the proposed deal

yesterday.

A later dispatch from Boston stated that
officers of electric lighting companies in Boston
professed ignorance of any intention of a syn-
dicate to control the electric lighting of the
great cities. They were inclined to consider the
leport incorrect.

In Chicago it seems to be the impression that
there is a good foundation for the report. It is

believed that a syndicate which has unlimited
capital desires to control the franchises for both
gas light and electric light. Then it is sup-
posed that illuminant will be furnished which
will be the cheaper to provide.

Death of G. E. Sutton.

Brief mention was made in the last issue of
the death of G. E. Sutton, an employe of the
Western Electric company, by falling down an
elevator shaft in the works at 227 South Clinton
street, Chicago, the evening of April loth.

Mr. Sutton was a young man of much prom-
ise. He was nineteen years of age, had re-

ceived the benefits of training at a technical

school and had secured a position with the com-
pany for the purpose of gaining a practical

knowledge of the business,—an opportunity, by
the way, of which he had been availing himself

to the utmost.

He was a nephew of James B. Speed, of Louis-
ville, Ky., president of the Ohio Valley Tele-
phone company and at the age of twenty-one,

had he lived, would have entered upon the en-
joyment of an inheritance of large proportions.

Mr. Sutton was the only son of a widowed
mother and to her was all that a dutiful son
should be. She came to Chicago the Saturday
preceding the Tuesday that he met .his death, to

establish a home for him—a home that death so

rudely entered in three short days. The blow
to the mother was exceedingly severe, and her
grief was touching in the extreme.

Colonel Speed came from Louisville and
Wednesday of last week, accompanied by the

sorrow-stricken mother, took the body of the

son to that city for interment.

Lafayette Electric Road.
The Sprague Motor company has received

through its western agent, C. M. Barclay of

Chicago, the contract for constructing an elec-

trical railway for the street railroad company at

Lafayette, Ind. The road will cost $48,000 and
will be completed about June ist next. The
road will be about four miles in length.

Paris Theater Commission and the Elec-
tric Light.

The last meeting of the superior commission
of theaters at Paris was devoted almost exclu-
sively to the consideration of installations of
electric lights in places of amusement. The sub-
committee, composed of Messrs. Girard, Duprez,
Mascart, Krebs, Vaillant and Guichar, presented
a full report giving the results of a series of ex-
periments which proved conclusively that when
the electric light was well installed danger of fire

absolutely disappeared.

The committee found that the most improb-
able circumstances must combine to cause a fire

if the work had been properly performed. The
experiments will be performed again before the
commission. Among other important matters it

was decided that the lamps could be supplied by
means of accumulators with two circuits. M.
Duquesnel observed that as electric light was the
best illuminant for the safety of the people, the
theaters should be given every facility to estab-

lish the system; they should be permitted to ob-
tain the electric current from central stations as

the majority of places of amusement had no facil-

ities for placing engines and dynamos. The
commission expressed the hope that the prefec-

ture of the Seine would permit the theaters to

run wires through the underground conduits.

Gibson Storage Battery.

Following is a description of the Gibson
storage battery: The plates are made by fixing

peroxide of lead in perforations in a lead plate.

In the ordinary '"grid" form of storage-battery

plate the holes are of an hour-glass form,

—

smallest in the middle,—the contraction pre-

venting the plug of active material from falling

out. This has the disadvantage that the pressure
caused by the gradual corrosion of the grid has
a tendency to break the plug in the middle and
force it out. To remedy this, M. Godot in-

vented a plate in which the hole was largest in

the middle and smallest at the surface. The ob-
jection to M. Godot's plate is in difficulty and
cost of manufacture. In the Gibson form the
holes go square through the plate; in them are

put capsules of peroxide of lead in the form of

a paste. The capsules only fit loosely in the
holes, and extend beyond the surface. Plates

thus prepared are passed between rollers set at

such a distance apart that they press the capsules
to the level of the surface of the plate, at the
same time flattening the lead slightly, and caus-
ing the edges to overlap the holes, thus keeping
the active material in. The method seems a

decided improvement over that of M. Godot to

accomplish the same purpose; very possibly, if

tried with the best possible form of plate, it will

be an improvement on the ordinary "grid " type.

It hardly seems probable, however, that it will

improve either the efficiency of the battery or

storage capacity, although it might increase the

rate of discharge and the life of the plate.

Electric Railways for Chicago.

It is possible that Chicago may soon see sev-
eral electric street railroads. The officers of all

the companies are interested in electric motors
especially those which are soon to construct new
roads. They have carefully investigated the
several systems and in many instances they have
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enipliiycu engineers to rcporl un tlic workings of

roads wliich arc now in successful operation.

Pullman in all probability will soon have an

electric railway five miles in length.

,\ gentleman who is in a position to speak

somewhat authoritatively said to a representative

of the WKsriiRN Electrician, " That Chicago

will have electric roads soon is undoubtedly true.

All the cross town roads can easily be operated

by electricity. I don't know how soon the diffi-

culties can be solved but a way will be found

when the time comes."

Pumping Mines by Electricity.

At St. John's colliery, Normanton, England, is

a new pumping plant operated by electric motors

which far cNxeeds in magnitude any enterprise

of the kind previously undertaken. At a vertical

depth of about goo feet there comes in a stream of

saltwater having a flow of about 5,100 gallons per

hour. This water is raised at one lift at a rate

of 7,200 gallons per hour, allowing the pumps a

rest of 6 hours in the 24. The pressure on the

ram faces being about 400 lbs. to the square

inch, both pumps and electric plant required

special adaptation. The pumps are differential,

two 6 inch and two 4^ inch rams, and when
doing full duty are run at 25 revolutions per

minute. A preliminary trial with a smaller plant

having showed that the load varied greatly

at different parts of the stroke, it was necessary

to devise a field and armature specially adapted

to this condition to avoid the heating which

would be entailed in an ordinary motor, operat-

ing under a large current with a regular and

rapid variation of intensity. The current aver-

ages 66 amperes, but varies not less than 10

amperes above and below a mean. The heating-

effect of a varying current, according to Blakes-

ley, is not proportional to the square of the,

mean current, but requires the addition to that

of half the square of the variable part ; and the

rapid variations largely increase the heating

effects due to hysteresis, and Foucault currenis.

The tension on the dynamo terminals is 600

volts, and on those of the motor, 575. The
water, raised at the rate of 120 gallons per

minute through 900 feet, represents nearly 33
horse power. The output of the dynamo is 53
horse power. Hence, the efficiency bevveen use-

ful work and output of dynamo is ||, equal to

about 62 per cent. The ratio of useful work to

belt power in dynamo is estimated at about 50
per cent, including all losses in dynamo, leads,

motor, gearing, pumps and rising main pipes.

About 2}i horse power is lost in cables and 13^
absorbed by the gearing and pumps, and by the

friction of the water in the pipes.

To accomplish the same work by compressed
air, it is claimed that the highest efficiency of

the pneumatic system would not exceed 25 per

cent., or about half that of the electric. The
cost and maintenance of steam engine, pumps
and main are the same in both cases, and
also the losses in these items ; and the items to

be compared, both for cost and maintenance, and
losses are, in the electric, the dynamo, cables and
motor, and in the pneumatic, the compressors,
supply pipes, accumulators and air engines. It

must also be considered that cables conveying
electricity cost less than pipes conveying air,

can be more cheaply and rapidly laid, and are

more secure against accidents, and more easily

kept in repair.

The motor for this plant weighs 3^^ tons, and
the dynamo, 4 tons. The armatures, 24 inches

in diameter and 16 inches long, are of the cylin-

der type, with massive commutators and sub-

stantial brushes and holders. The machines,
wound according to the Immisch patent, run
practically sparkless under a load varying 30 per
per cent, at every revolution of the pump. The
speed of both dynamo and motor is 430 revolu-

tions per minute.

pany has purchased a lot do by So feet for the

generating station. The dynamo will be driven

by two Corliss engines. Each car wil be lighted

by six incandescent lamps. It is expected that

work on the line will begin at once.

Electric Street Railroad at Davenport.
The Central Street Railroad company of

Davenport, la., has closed a contract with the
Sprague Electric Railway and Motor company
through the western agent, C. M. Barclay, by
which an electric plant will be installed on the
line. The plant will cost $42,000. Eight cars

will be equipped and according to the contract

six will be running by July ist next. The com-

The Bonta Telephone.

J. W. Bonta, of Philadelphia, said recently

in speaking of his telephone :
" We expect

to have a fight. " We think we can talk

further than the Bell people and more

clearly. Yet we understand well enough that

when we go into competition with such a com-

pany, especially when we are to offer service at

less than half their rates, there will be a hard

fight against us. As we have $250,000 already

subscribed as a campaign fund the fight may be-

gin at any time."

In describing a test of the invention the New
York Times says :

" Mr Bonta did not stop with scientific dem-
onstrations. He set up a telephone and invited

his callers to talk over it in gentle tones. He
said there were five miles of wire between it and

the other end. The conversation was usually be-

gun by himself to set the tone. He didn't even

LaSalleThomson- Houston and the
Street Tunnel.

In No. 13, Vol. II, of the Western Electri-
cian, mention was made of the electric service

of the North Side Cable company in Chicago.

The illustrations in connection serve to give a

clearer idea of what the main part of that ser-

vice consists and will prove interesting from the

standpoint of the electrician or the layman.

In preface an allusion to the cable plant is neces-

sary. The main system of street railways on the

north side in Chicago has recently been converted

from traction by horses to traction by cable.

As the Mecca of a large proportion of north side

residents is a section of the city just south of the

river it was found necessary to provide means
for passing the river. This has been accom-

plished by utilizing the LaSalle street tunnel, a

view of which taken from Randolph street, on

the south side of the river is shown in Fig. 2.

Cars coming from the north are upon the left

track shown in the view ; they pass directly

south to Monroe street then east to Dearborn

then north to Randolph, west to LaSalle and then

north through the tunnel upon the right track

shown in the engraving.

Fig. I.

—

Thomson-Houston Motor and Ventilating Fan.

take the trouble to stand near the telephone, but
lounged easily three or four feet away and
talked as quietly as if the person addressed were
standing beside him. When the visitors found
that they could do it as easily as the inventor of

course they were charmed. Instead of the cus-

tomary : What's that? What? Speak louder !

Spell it ! those conversing could talk in whispers

if they chose."

The Keely Motor Mystery.
It looks as if Mr. Keely's cat would soon be

out of the bag. A dispatch of recent date says:

"Keely's secret of the manipulations of his myster-
ous motor, which he has guarded so securely for

many years in spite of the efforts for disclosure
made by dissatisfied stockholders of the motor
company, is at last to be divulged. Yesterday
Judge Finletter handed down the opinion of the
court in the suit brought by Bennett G. Wilson,
who claims to hold an assignment of Keely's
motor invention, made to him in 1S69, which
grants an order for the inspection of all the motor
machines made by Keely, and compels him to
explain the theories of their workings to Wilson
and such experts as may be named within a few
days."

Originally this and the Washington street tun-

nel were constructed to give those desirous of

crossing the river an opportunity to do so at any
time without delay, for the bridges of Chicago
are notorious for the delay to which they subject

the people. But the tunnels were never popular.

In summer and winter alike they were avoided on

account largely of their coldness, in a measure

their dampness and in part on account of the fear

excited in timid persons that they might cave in

and drown the wayfarers within. A very good
proof of the unpopularity of the LaSalle street

tunnel in particular, is found in a report of a
count of the number of persons that crossed

Clark street bridge, one block east of LaSalle

street tunnel in 12 hours, from 7 A. M.,to 7 P. M.,

one Saturday about a year ago. It was found

that over 64,000 persons crossed over the bridge

and that less than 5,000 persons went through

the tunnel in that time.

With the cable line passing through the tunnel

the latter promises now to become popular.

But to make the tunnel inviting, or at least to

rob it of features objectionable to many persons,

recourse was had to the electrician's art. as ex-

emplified in the Thomson-Houston lighting and

power systems. With the aid of the former, the
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tunnel is thoroughly illuminated and, with the

aid of the latter, the tunnel is thoroughly ventil-

ated.

The dynamos, shown in Fig. 3, are in the

power generating station at the corner of Illinois

and LaSalle streets. The dynanros, driven by
an independent engine, are at the north end of

the main power room, and, as will be seen by the

cut, the space at command is more than ample
for the purposes. The room is light and airy

and is kept in such a state of cleanliness that the

most particular housewife could find no fault,

motor is of the Thomson-Houston make and is

series wound. It runs at a speed of 1,500 revo-

lutions per minute. A belt is carried to a pulley

on an overhead shaft, not shown in the engraving.
From another pulley on the same shaft a belt is

carried to the pulley on the fan. This apparatus,
as has been indicated is used to ventilate the tun-
nel. By means of the bo.x shown at the left con-
nection is made to si.x galvanized iron pipes that

are carried to different places in the tunnel and
open into registers placed close to the bottom of

the sides of the tunnel. When the fan is in

Fig. -LaSai.i.e .Street Tunnel Illu.minated bv Tuomson- Houston Arc Lights

however small. The larger dynamo, seen in the

cut, is a Thomson-Houston 50 light machine.

By it, the 40 arc lights in the tunnel and 6 dis-

tributed inside and outside of the station, are

supplied with current. The lamps are 2,000

caudle power and take 45 volts and 9.6 amperes
per lamp. The dynamo runs about 20 hours a

day, from about 6 o'clock in the morning until

2 o'clock the following morning. The load up
to 40 lamps is therefore constant a large propor-
tion of the running time, for the lights in and
around the building are, of course, extinguished

during the day time. Notwithstanding its nearly

operation the foul air in the tunnel is exhausted
through registers, pipes and fan out above the

roof of the building containing the apparatus, and
fresh air is drawn in through the two mouths of

the tunnel. It has not been found necessary as

yet to keep the motor in operation except on
damp, muggy, close days. The motor too is giv-

ing excellent satisfaction. The building contain-

ing it is located over the tunnel on LaSalle street

close to the north bank of the river and conse-

quently is out of the way and at the same time in

the most useful place.

The engine that drives the plant described is

Fig. 3.—Thomson-Houston Flani; in the Cable Station.

continuous duty, the arc light machine runs in a

splendid manner without heating at any point.

The 40 lights in the main. part of the tunnel,

or that part through which the cars pass, thor-

oughly illuminate it.

The dynamo shown in the foreground in Fig.

3, is an incandescent machine which runs at 220

volts. No lights, however, are run from the circuit.

Its purpose is to provide current for the motor,

shown in Fig. i, which operates a 70 inch Sturte-

vant exhaust fan. The cut so clearly explains

the purpose that few words are needed. The

a Bullock automatic cut-off, cj'Iinder i3"xi8",

speed 205 revolutions per minute. As will be
seen by Fig. 3, it has a double fly wheel, keeping
both machines in operation while it is running.

Edison's First Phonograph.
A correspondent of a Boston paper gives an

account of the first Edison phonograph as re-

lated to him by the inventor.
" Busily engaged on innumerable things, jNIr.

Edison carried in his mind for a long time the

idea of the phonograph, turning it over and over

and from time to time jotting down sketches and
memoranda concerning its construction. At
length he said to an old German machinist who
made models for him that he wanted a machine
constructed in a certain manner, but <of the use

of it he gave no hint. Now and then as the work
went on, without seeing the model, Mr. Edison
ordered certain changes, which, of course, were
duly made. Finally the German was told to

bring the machine for examination: Mr. Edison
fitted into it the sheet of tinfoil, and turning the

crank spoke into the funnel the somewhat famil-

iar verse about ISIary and her little lamb. The
German regarded him as if he thought he had
gone mad; but when Mr. Edison reversed the

motion and the phonograph pipingly repeated

his stanza, the old man threw up his hands and
exclaimed in the utmost astonishment, 'Mein
Gott, it talks.'

"

Practical Telephony.

BY THOS. D. LOCKWOon.
Part VIII.

Attention has already been directed to the in-

duction coil which is associated with the Blake
and other battery transmitters. The one used

in connection with the Blake transmitter is quite

small in size. It is composed of two quite sep-

arate and distinct helices or circuits ; one— the

inner, is called the primary circuit. This is made
of rather coarse, silk-covered wire, and is wound
in two or three layers upon the wooden spool,

and its ends are brought out and connected, as

shown in Fig. 14, in direct circuits with the con-

tacts and battery. Thus the current of the bat-

tery flows, when the circuit is closed by the

upward movement of the gravity switch through

the primary coil. A hole extends from end to

end of the spool, and through it are thrust pieces

of soft and oxidized iron wire. These wires are

therefore surrounded by the primary helix and
when the current passes around the coils of the

helix, they become magnetized, and we have vir-

tually an electro-magnet. The other helix is'

called the secondary helix or coil. It is made of

fine, very fine, silk-covered wire, and a great

many convolutions of it. This is wound over the

primary wire, and quite surrounds it, the ends

being led out to the two right-hand binding

screws, and thence connected with the receiving

telephone, and through the magneto bell with

the line and ground wires.

Now, for a few words upon the operation and

functions of the induction coil. Of course, it is

not added to the apparatus for fun, or simply to

make the instrument more complicated. • It is

quite natural to suppose that since all trans-

mitters are provided with the coil that it is there-

fore absolutely essential under all circumstances

to the successful operation of the instrument.

This is not true. Upon very short circuits the

transmitter is capable of performing quite effi-

cient service when its electrodes are included di-

rectly in the main circuit with the distant receiv-

ing telephone. In such a case, it would be

necessar)', of course, to include the batter)^, also,

in the main circuit ; and advisable to wind the

receiving telephone with a coarse wire, as other-

wise the resistance of the receiver coil will bear

too high a ratio to the remainder of the circuit.

Why then isn't it so used ? Simply because the

Blake transmitter has to be used upon lines of a

length varying from fifty yards to fifty miles, and

while upon a line of the former length, it

answers very well, upon a line of the latter, it

would not produce sufficient variation in the re-

sistance of the circuit. And it seems necessary

to repeat here what I have, I think, already stated,

that it is not the strength of the telephone cur-

rent which enables it successfully to reproduce

speech, but the extent of its variation.

The description I have given of the induction

coil will be seen in some respects to describe

also an electro - magnet. Certainly, it is an

electro-magnet with an extra fine wire coil

wrapped round. The battery current traverses

the primary helix and the contact points, and, of

course, since it follows the convolutions of the

primary helix, it flows also round the iron core,

making the same magnetic. If now the battery

circuit is merely closed, and the transmitter is

not being operated, nothing more happens. But

the moment we say a word to the transmitter, a

new series of operations commences. The vary-
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ii'K il'-'yi''-''' "I I'li'Cf with wliicli the Ciirlioii ;iiul pl.il-

iiuim electrodes press tipoii one another when
conversation is being carried on causes a varia-

tion of resistance at that point. But if we vary

the resist^mce at any point of an electric circnit,

we necessarily by so doing vary the resistance of

the entire circuit ; and if we vary the resistance

of the entire circuit, we can not fail also to vary

strength of the current which (lows therein. I

should also say that the variation which goes on

during conversation, is continuous during the

conversation. It is supposed that the changes

occurring in the air during and caused by con-

versation, are in the neighborhood of 28,000 per

second ; and the changes in the character of the

vibrations of the diaphragm, and the variations

of resistance and of current strength, must
closely follow the changes produced by the

sound waves of the voice, because in so far as

they do not, the reproduced speech is imperfect.

We have reached the point where we find the

battery current flowing in the primary coil, vary-

ing in obedience to the uttered speech, but it has

been said that the primary coil has no conductive

connection with the line or secondary circuit.

The secondary helix, though close to the pri-

mary, is electrically insulated from it by at least

two thicknesses of silk. How, then, can any
electric changes passing in the latter reach the

former ? That is what we want to find out now.

The answer is induction. Of course, I am well

aware that induction has, by a slipshod mode of

e.vpression become a synonym for all the ills that

a telephone is heir to; it is, therefore, not out of

order to point out here that it is a pretty useful

kind of a phenomenon in its place after all.

There isn't any electrical action taking place

between the inner and outer helix of the induc-

tion coil, as long as the current in the former is

constant or unchanging, but just as soon as the

current undergoes any kind of a change electri-

cal currents are set up in the secondary. If the

diaphragm presses the platinum point and the

carbon button closer together, the current in the

primary helix increases for a moment in strength,

and the result is the development of a current in

the secondary helix in a direction opposite to

that of the battery current; and if the degree of

pressure is then diminished a second current fol-

lows in the secondary helix in the same direction

as that of the battery current. These currents,

it must be clearly understood, do not pass from
one helix to the other ; but are actually generated
or produced in one by the changing of quite

independent currents in the other; and the

changes occurring in the primary or battery cir-

cuit are closely copied by the currents set up by
virtue of those changes in the secondary circuit,

and which there generated pass away over the

line to operate the distant receiver. This, in

short, is one of the many ways of generating
electricity, and is in accordance with the facts

dfscovered by Faraday more than fifty years ago,

that when two electric circuits are close to and
parallel with one another, if a current is alter-

nately started and stopped, or increased and
decreased, or reversed in one; or if the distance

between the two is alternately increased and
decreased, induced currents are generated in the

other as long as the change in the first continues.

But this is not all. The iron core has something
to do. I have already said that it is magnetized
by the electric current which by means of the
turns of the primary wire flows around it. In
addition to the discovery of the induction de-
scribed Faraday also discovered that if a magnet
be moved near to a closed wire circuit electrical

currents are set tip in the latter. We may
remember that this discovery is utilized in the
magneto and dynamo machine, and in the mag-
neto telephone when used as a transmitter. But
suppose that instead of actually moving the
magnet near the coil of wire, or conversely,
moving the coil near the magnet, we alter the
strength of the magnet, making it one instant

stronger and the next weaker, and so on, mean-
time keeping the magnet itself motionless; what
then occurs ? Why, we find that the currents are
generated just as before; for the fact is, that it is

not the moving of the magnet z.i, a substance that

does the work, but the moving of the magnetisni:

the magnetic field changes with respect to the
circuit. By placing an iron core within the pri-

mary coil we are enabled to avail ourselves of

this fad in telephony. Suppose the iron core to

have acquired by the presence of the battery

current flowing around it a degree of magnetism

which we may call 10. When we speak to the

transmitter the contacts may at first press closer

together, and the current increases in strength;

when this happens the magnetism of the iron

core naturally is for the moment increased; the

next vibration of the diaphragm may greatly

decrease the mutual pressure of the contacts, the

strength of current flowing in the primary being

correspondingly decreased, and the magnetic

strength of the core immediately responds and is

diminished.

But we have seen that no magnetic change

can occur in the immediate proximity of a closed

circuit, without producing like electrical changes

in the' said circuit (and it doesn't matter how
the magnetic changes are effected), and as we
have also seen that the changes inade in the pri-

mary circuit, by varying the resistance of the

contacts, act first, to set up like currents in the

secondary or line circuits ; and secondly, to vary

the magnetic strength of the core, we have now
only a step farther to go, to see that these mag-
netic changes in the core must also have tlieir

effect on the secondary coil, and develop there,

magneto electric currents also. Such is the case;

and therefore the total current generated in the

secondary helix and flowing in the line circuit

is the sum of the two induced currents—the cur-

rent induced by the electric changes in the pri-

mary coil direct, plus the induced current gener-

ated by the magnetic variation. For this reason,

and also because the secondary has a great many
more convolutions than the primary, the electro-

inotive force urging the current is much greater

than that of the battery which produced the ini-
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tiatory current ; for other considerations being
considered the e. m. f. depends upon the number
of turns of the secondary coil.

This consideration brings me back to the very
important question : The operation of the induc-

tion coil being explained, what is its function ?

Why is it required ? There are two pretty good
reasons. In the first place by its use iht potential

of the source of the current at the transmitter is

raised so that it is much more, potent in overcom-
ing resistance. I have used the word potent
deliberately, as it is the key to the former word
potential, which although glibly and frequently

used now-a-days, is not understood by 'everyone.
Potential, without regard to the sense in which
it is used, simply means the power and readiness

to do work. Electric potential, accordingly,

means the power and readiness of electricity to

do work, by setting up a current ; and when we
speak of a high electric potential, we mean, or

should mean, that the source of electricity in the

present case, is of such a character as to evolve
electricity of a high force, so as to be able

to readily overcome a considerable resistance,

and consequently traverse a considerable dis-

tance, or length of line. The strength of the
current depends in fact with a given resistance,

upon the difference of potential between the
point where the current originates, and the point
to which it goes. If no induction coil were used,

the potential or electromotive force would only
be equal to that of the original battery, usually
one cell of Leclanche. But there are a great
many more convolutions in the secondary coil

than there are in the primary coil through which
the battery current flows, and each convolution
has its own separate current induced

; the poten-
tial of the whole is therefore the sum of the sepa-

rate potentials of the several convolutions and the

total is considerable. That the electromotive

force of the telephone current is high can readily

be demonstrated in an unscientific but convincing

manner, by connecting a number of persons in

circuit with one another and with a telephone re-

ceiver and transmitter. It will be found that

conversation can readily be carried on.

The second reason for using the induction coil

is as follows ; The transmitter works by varying

the resistance of a circuit. The variation, how-
ever, can never be very great, although it be

great for a short circuit. Suppose for example,

the normal resistance of the contact between the

carbon button and platinum point to be ]^ of an

ohm. Suppose that to be decreasable to -^jr of

an ohm, and increasable to 2 ohms, which

amounts to a variation of
^J-

of an ohm. The
total normal resistance of the circuit coinprising

the contacts, battery, primary helix and wires

may be called 3 ohms ; thus we can effect in a

circuit having a normal resistance of 3 ohms a

variation of nearly 2 ohms, or from 3 to 5. This

variation is Considerable, and as the loudness of

the reproduced speech depends among other

things upon the extent of variation, it will be
seen that this promises well. But when we add
the resistance of even a short telephone line

(say 200 ohms), to our transmitter, the contacts

being in the main -circuit, the figures now even

retaining the primary coil stand as 203 ohms; but

we have no means of increasing the variation of

resistance with the same contacts and it follows

that our circuits as a whole can only vary from

203 to about 205, a variation of two ohms ; now
although two ohms is a substantial addition to a

circuit of 3 ohms, it hardly amounts to any
change at all in a circuit of 200 ohms. Hence
our need of the induction coil. By its use, we
are enabled to reproduce in a long circuit the

the range of variation, which the transmitter can

efi'ect in a short circuit, so that it is really an

electrical lever.

—

[To be continued.)

\

A Device for Testing Arc Light Circuits

to Discover Leaks to Earth. '

By C. H. Rudd.

I come to-night to lay before you a plan for

testing arc light circuits when in action, to see

if they are free of ground. I will first indicate

the nature of my subject by diagram, and then

follow with such unfolding of principle as I am
able to make.
A and A' are binding posts connected one to

either side of the dynamo L. B \s a. grounded
post for trial tests, C cord and plug. D and D^
are binding posts connected together by a piece

of number 36 German silver wire, i? is a spool

of number 36 German silver wire, -^is a hand
telephone. G is a two-way switch, ^y is a bat-

tery for use when the dynamo is not running.

K is a small condenser.

When the two-way switch lever stands to the

left, the circuit may be traced from the plug and
cord C, through the German silver wire between
posts D and D\ through the hand telephone,

switch and condenser to ground. The dynamo
is supposed to be running and the engineer wish-

ing to test, puts the telephone to his ear and
touches the plug to first one and then the other

of posts A and A\ If the circuit is free from es-

cape, there will be no sound in the telephone.

If there is escape, there will be more or less

buzzing sound according to the electrical distance

at which the escape is from the testing point.

With the two-way switch lever to the right, the

battery is substituted for the condenser and the

apparatus is read)' to test when the dynamo is

not running. In the latter case an escape is in-

dicated by a sharp click in the telephone. The
fine wire is put in circuit so that it may burn off

in case the condenser breaks down. This appa-
ratus packed in a box serves for testing from
lamp to lamp when the dynamo is running. The
battery need not be included in a portable outfit.

Having listened to the description of the man-
ner in which the testing device works, you wait

for the presentation of the principles involved.

The task laid upon me is not without its pleasures.

I have enjoyed the study which has been neces-

sary to a proper understanding of the system and
hope that the points which have interested me,
will impress you in a similar manner.

1 Read before the Chicago Electric Club, April 16tli.
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Potential is my first topic, and as I name it,

)'oii think of efforts put forth, in your earlier days,

to clear the subject of its mysteries. In his third

edition of " Electricity and Magnetism " page 30,

paragraph 4, Jenkin says :
'' In considering the

potential at a point, it is not necessary to con-

ceive of the presence of any electricity at that

point." If we accept and would understand this

statement, we must rid our minds of the idea

tliat potential and electromotive force are inter-

changeable terras. They are not interchangeable

terms but express two conditions in nature.

These two conditions are intimately related.

They are associated in all forms of electrical

phenomena just as the strength of the boiler is

associated with the power of the steam in pro-

ducing action in the steam engine, or as the rock

and water that go to make a water-fall are asso-

ciated together in driving the water wheel.

Perhaps I can strike more directly at the point,

if I use an electric condenser to fid me. I will

ask you to make a mental picture of such a con-

denser and consider its action. You see the two
plates with the insulator between. The value of

the insulating material as an insulator determines

the time during which the condenser will hold a

charge. Therefore the insulation of a condenser
is associated with the charge in producing the

phenomena connected with the charged conden-

ser. If either plate of a condenser be assumed
to be at zero potential, the other will be higher

by an amount in direct proportion to the degree

of insulation between the plates. I feel justified

in saying that potential is a condition under which

electricity is confined or held at a density above

the normal and this condition exists without the

presence of any electricity. Electricity ur.der

pressure reveals potential but does not create it.

If one pole of a battery should be described as

being at zero potential, the other pole might be

said to have a potential of infinite height because

there is no flow of current backward through

the battery. The remarks which I have made
about a battery may be applied to the armature

of a dynamo when in action. When I speak of

two points as having an infinite difference in po-

tential, as in the case of the battery, I simply

mean that an infinite electromotive force in the

battery would be resisted and kept from produc-

ing a backward movement of current through

the battery. If a point in an electric light circuit

outside of the armature be called zero potential,

every other point outside of the armature will be

above it by an amount in direct proportion to the

resistance between the points. If two of these

points be connected by a conductor outside of the

circuit, the outside conductor will carry a current

the amount of which will be determined by the

relation which its resistance bears to the resist-

ance between the points so connected, according

to the laws governing the action of derived cur-

rents. I have stated what seem to me to be

facts and will try to make the use of the facts

plain, further on.

Another topic of which I wish to speak is the

part which the earth plays in electrical matters.

I will introduce the subject by asking the ques-

tion, " Is the earth a conductor or a reservoir ?"

This question was once discussed with a good

degree of earnestness. We are apt to be a little

superstitious as we think of the globe upon

which we live. For instance, we speak of the

attraction of the earth and forget that that at-

traction is not a property exclusively of the

earth but a property of all matter so far as is

known. Let us assume for a moment that the

earth, is a reservoir for electricity and we desire

to consider what takes place when we use it for

a " return." We must use conductors with a

good large surface to get contact with the

ground and the ground itself must be possessed

of conductivity at least, in the immediate neigh-

borhood of the contact. Who will say where the

conductor action ceases and the reservoir action

commences ? Have we not been ascribing to the

earth electrical properties which do not belong to

it in any mysterious sense and are we not forced

to admit that it is simply a great conductor ?

You may ask, " Does the same electricity which

enters the ground at one end of a telegraph line,

emerge at the other and join its mate ?
" In

reply to this question, it is but fair to say that

whatever action takes place in a metallic circuit,

in the sense in which we speak, takes place also

in a circuit of which the ground forms a part.

Does electricity seek the earth ? I reply, no.

Electricity seeks an equilibrium and moves in

whatever direction it can to attain this end. If

a plate at high potential be charged with elec-

tricity and then be connected to another plate of

like potential but without charge, the charge
upon the first plate will spread itself upon both
and the sum of the two quantities will be equal to

the quantity originally upon the first plate. The
idea that electricity seeks the earth has led some to

suppose that the current in electric light circuits

is constantly trying to escape. This is a mistake,

and because it is a mistake the testing apparatus
which we consider to-night, finds useful employ-
ment. When a light circuit is grounded at one
point, then a current moving in the circuit tries

to escape at all points but the one that is

grounded. If an observer should take a portable

set of testing apparatus and move along the cir-

cuit from lamp to lamp, testing for the disposi-

tion to escape, he would find that the disposition

would grow less and less until he reached the

grounded point when it would cease. The
reason why the current in a well insulated light

circuit is so entirely satisfied to stay at home is

this ; The dynamo in the circuit creates two con-

ditions, equal in amount and opposite in charac-

ter. These conditions meet and neutralize each
other and as they have plenty of room in which
to do their work there is no occasion for them to

reach out.

When the conditions tending to electrical action

are fully met within a circuit, it might be said that

there is no relation existingbetween the circuit and
the earth, but let one point in the circuit be
grounded, then a relation springs up at once.

Device For Testing Arc Lioht Circcits.

The grounded point is at the potential of the

earth, and every other point is at a higher poten-
tial, the height being in direct proportion to the

electrical distance from the grounded point. I

might speak of this in another way, viz.: the

earth being a conductor, if it is connected to a
light circuit at any point, it then brings into

action whatever connection it may have with

other points, and carries current according to

the relation which its resistance bears to the re-

sistance between the points connected, after the

manner of derived circuits generally.

I will now refer to the action of the condenser
in the testing system. The service rendered by
the condenser is that of a cut-off. It takes cur-

rent enough to indicate the condition of the cir-

cuit and no more. The amount of current that

will pass through one microfarad, even under
high pressure, is small. This point will be un-

derstood by referring to the manner in which any
condenser acts. If a circuit carrying a current of

one ampere should be opened, and a condenser
of one microfarad be put into the break, the cir-

cuit would appear to be closed for the one mil-

lionth part of a second if the charge could enter

the condenser at a uniform rate of speed ; but

the charge enters at a rapidly diminishing rate of

speed, on account of the rapid rise of electro-

motive force in the condenser; hence, the work
done in the circuit described must be very small.

It would require a condenser of enormous
capacity, put into the circuit spoken of, to raise

the current fully up to one ampere for an appre-

ciable length of time. If the electromotive

force were one volt, the resistance one ohm and

the condenser capacity one billion microfarads,
the current would lose about one-tenth of one
per cent, in the first second.
The telephone receiver plays an important

part in the testing apparatus, on account of its

extreme sensitiveness. Illustrations of this point
are many. I will mention one which I witnessed.
I stretched a wire two hundred feet long upon
wooden stakes one hundred and twenty-five feet

from a telegraph line. One end of the short
wire was open, the other end being connected to

a hand telephone and thence to ground. A
vibratory signal made upon the telegraph wire at

a point forty miles distant was distinctly read
upon the telephone. The small amount of energy
reaching the telephone in this case reminds me
of a prescription said to have been made by a
homeopathic physician. The prescription runs
thus

:

Take a little aconite

(Less would be better);

Put it, wi'h care, into Lake Superior.
'

Slir the mi.Kture well.

Lest it prove inferior.

Dose : Llalf a drop in water.

Mr. Kreidler: Mr. Chairman, before beginning the
discussion this evening on the paper just read, I move a
hearty vote of thanks be tendered Mr. Rudd for his able
and interesting paper.

The motion was seconded and carried.

Mr. Pears(}N : Inasmuch as we don't know a great
deal about this device that Mr. Rudd has described to us,

I would like to have him explain what that binding post is

intended for.

Mr. Rudd : [Indicating on diagram.] This grounded
binding post B, is merely for the purpose of giving the en-
gineer an idea what the ground sounds like when the dynamo
is not running. He has on the telephone a cord and plug,
and if he wants to know what kind of a sound the ground
would give him he throws the switch to the right, puts the
telephone to his ear, and touches the plug to the grounded
binding post. He is then prepared to test upon these
posts connected with the circuit.

Mr. Warner ; What means are used to enable the en-
gineer to distinguish the difference between a dead ground
and one at a distance from the station ?

Mr. Rudd : That would be a matter of experience,
with the engineer I think.

Mr. Warner : I would say thai in discussing this test-

ing apparatus, the question has been raised whether it

would not endanger the insulation. I would like Mr.
I-ludd to give his views on that subject.

Mr. Rudd : That point would naturally arise, and I

will say that I have made some tests in which I used only a
german silver wire, between those posts running direct in-'

to the ground ; by putting in a condenser, I so reduced the
current that the insulation did not have the time to suffer. I

have argued in that way from the fact that I have cut the
current down to such a point that it will not burn that fine

wire, and still it gave me what I needed to do the work. The
sensitiveness of the telephone is what I rely upon, as it in-

dicates so very small a current.

Mr. Shain : I would like to ask if Mr. Rudd has pat-

ented the device here, or whether it is open for general
use ?

Mr. Rudd : It is put in the way to be patented.

[Laughter.]

INIr. Andrews : I should like to ask if your device will

indicate clearly the difference between a dead ground and a

very high resistence so as to show a clear comparison be-

tween the two ?

Mr. Rudd : The ground is only intended for the use of

the battery when the dynamo is not running ; but your
question is a proper one in regard to running the dynamo
also, for the telephone if necessary may be so reduced in

sensitiveness by means of a shunt, and I have found it

necessary to do that in one instance, so that it would not in-

dicate the ground that was not dangerous
;

that is a mere
matter of adjustment. You get the telephone down so it

will not record the grounds that are not dangerous.

A Secret Message Answered.

The following incident is told by the Grand
Rapids Teki;rii III- Herald: G. L. Woolley, the

electrician of this city was dining at the Superior

house in Cleveland, and it so happened that the

only other occupants of the table with him were

a bevy of lady telegraph operators. IVIr. Woolley

has been very successful in his business, and is

able to gratify a strong penchant that he has for

diamonds, and he generally wears one or two of

startling proportions. He is also an expert tele-

graph operator. As soon as they were seated

one of the young ladies began to size him up
;

then placing her knife blade between the tines of

her fork she imitated a telegraph sounder and

telegraphed to her companions :

" Get onto his nobs with the big diamond."

Woolley caught on at once, and as soon as all

the girls had turned .their attention to him he, in

the same manner, telegraphed :

" Ah, there ! Are you all on ?
"

A general stampede of ladies followed and they

dined somewhere else that day.
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English newspapers speak of a scheme for an
insurance company which shall write policies

only on buildings, or their contents, where the

electric light is exclusively used. Rates below
the current terms for insurance will be the

inducement offered to change from gas to

electricity.

Mr. Rudd's device for testing arc light cir-

cuits for leaks to earth, has the merit of not only

being scientific but exceedingly simple. We be-

lieve the use of the telephone in this connection

is new. To all electric light men, at any rate,

this adaptation of the telephone to this purpose,

will be highly interesting.

There is an increasing interest in Chicago in

the electric motor for street car propulsion.

Chicago requires rapid transit. The cable roads

do not meet all requirements by any means.
The very fact that one of a dozen different cir-

cumstances may demoralize the service at the

busiest time of the day and compel those who
depend upon the line to walk is a formidable ob-

jection to the system. That the last cable road

has thus far proved unsuccessful is an easy in-

ference judging from the criticism with which the

officers of the road are scored each morning in

the daily press. The officers of the several new
transit companies are investigating the electric

motor, and perhaps it may solve the vexatious

problems which have troubled those who desire

to furnish street car facilities.

In his paper recently read before one of the

London Electrical societies Mr. Symons gave an
excellent expose of the idea that thunderbolts

fall from the clouds. He mentioned the fact that

clinkers from fire engines often had done duty

as thunderbolts and had been sold for two or

three dollars. He said that the exploration of a

hole dug by the lightning discharge in the ground
would often prove interesting. Not infrequently

metallic bodies underground determined the

path of the lightning. In one case an antique

cannon ball was discovered. Those who are in

search of hidden treasures, especially those who
are on the lookout for Capt. Kidd's buried gold,

would do well to investigate with great thorough-
ness every disturbance in the soil caused by
atmospheric electricity.

Incidentally, two electricians, Mr. Lock-
wood and Mr. Rudd, define " potential " in arti-

cles presented in this issue.

The former writes, " I have used the word
' potent ' deliberately as it is the key to the

former word ' potential,' which, though glibly

and frequently used nowadays, is not understood
by every one. Potential, without regard to the

sense in which it is used, simply means the

power and readiness to do work. Electric po-

tential accordingly means the power and
readiness of electricity to do work by setting up
a current."

Mr. Rudd says, " I feel justified in saying that

potential is a condition under which electricity

is confined or held at a density above the nornial

and this condition exists without the prescncc"of

any electricity." Mr. Rudd makes the point

that potential and electromotive force are not

interchangeable terms.

The paper read by Thomas Wood before the

Ohio Gaslight association will be found in sub-

stance in another column. It is of interest both to

those engaged in furnishing electric light as well

as gas to the public. He predicts that in the

near future the incandescent light, which he con.

siders an ideal illuminant for domestic purposes,

will become so popular in houses that gas will be

completely outrivalled. For street lighting he

shows that gas cannot compete with the arc light.

Mr. Wood by no means considers that the occu-

pation of the gas men will be gone. The pro-

gressive company, he says, realizing the situation,

will enter the electrical field. It will not see its

business ruined by competition but will supply

what the public may demand. He thinks, too,

that gas companies are in a better position to

enter this field than newly formed companies.

He predicts an enormous consumption of fuel

gas, as methods of producing it at a much lower

cost will be invented. It is an interesting

picture which he draws of the ideal company of

the future. The question which Mr. Wood
treats in his paper is one which is forcing itself

on the attention of gas companies.

The subject of patent legislation came before

the Chicago Electric club at its meeting last

Monday evening and the proposed bills

presented to congress by the National

Electric Light association, through Arthur
Steuart, general counsel and chairman of the

legal committee, printed in the last issue of this

paper, received by unanimous vote the indorse-

ment of the club.

At the meeting of the club January i6th, the

proceedings of which were reported in No. 3,

Vol. II, of the Western Electrician, C. A.
Brown presented an array of cogent reasons why
the original plan of the Legal committee of the

Electric Light association, i. e., the appointment
of a commission to consider a wholesale revision

of the patent law and practice should not be fol-

lowed. No formal action was taken by the club

but the impression upon the members was that

Mr. Brown's points were well taken.

The bills now pending, as stated last week, are

aimed at specific changes. They have in view a

few simple changes which, if adopted, will

greatly improve the law and the practice.

The bills should receive the indorsement not

only of electricians but of all others directly or

indirectly interested in patents.

Professor Sylvanus P. Thompson entfers the

discussion of the alternating vs. the direct cur-

rent system, elicited by the papers of Messrs.

Kapp and Mackenzie before the Society of Tele-

graph Engineers and Electricians in London, as

will be seen by an abstract published this week.
Mr. Compton's remarks he challenged first in that

the basis of Mr. Crompton's position was that the

distribution must not exceed 500 volts—a forced

position from the fact that his dynamo would
not do it. The professor also took Mr. Cromp-
ton to task for the assumption that alternate cur-

rent dynamos were necessarily bad as compared
with continuous current dynamos, because they

required more room, were wasteful and would
not work in parallel. Mr. Crompton, he argued,

was not up with the accomplishments of the day
in the line of alternate current dynamos, for the

professor knew of such dynamos that were as far

in advance of the older forms as the continu-

ous current dynamos of the present are in advance
of those of five years ago. The professor showed
how alternate machines could be worked in par-

allel.

In regard to the storage system he said that

while he thought the storage system in the ab-

stract the better method, he did not want at this

stage of things to see unnecessary difficulties put
in the way of the fullest and most complete trial

being given to the system of distribution by
means of transformers.

Thus the discussion progresses and new ideas

on this most interesting subject are brought to

light. The expected contribution to the litera-

ture of the day on the subject from Professor F.

1;. Baill, before the Chicago Electric club, has
been deferred until the next issue. The pro-

fessor will argue for the alternating side of the

i|uestion and will make a stronj; plea.

The London Electrician hits straight from the

shoulder, so to speak, in this note on the United
States Supreme court's decision in the Bell case.

" Although three judges dissented from the

finding of the court in the case of the American
Bell Telephone company, commented on in our

leading article this week, it should be noticed

that the dissent relates only to that part of the

case with which Drawbaugh's alleged invention

was concerned. On all the other points the

court seems to have been unanimous, and even

on this the dissentient judges cast no doubt
upon the independence of Bell's discovery, but

are unable to dismiss the whole of Drawbaugh's
witnesses as untrustworthy. The language em-
ployed by Justice Bradley, however, in favor

of Drawbaugh's claims is itself decisively againjt

their legal validity. The following passage will

sufficiently illustrate our meaning :
' He [ Bell

]

was a man whose professional experience and
whose scientific attainments enabled him to see

at a glance the importance of it [the telephone].

Drawbaugh was a different sort of man. He
did not see it. Had he done so he would have
taken measures to interest persons with him in

it and have brought it out.' According to our

patent law the man who sees, and acts on what
he sees, is alone entitled to a patent ; and Draw-
baugh in an English court could only have
established his own claims by destroying his

title to a patent, publicity and usage being fatal

to exclusive rights. But without reference to

English patent law it is evident that except for

Bell's successful discovery the world would
never have heard anything of Drawbaugh's
magneto telephone, supposing he ever invented

one—which is supposing a great deal. It fol-

lows that we owe both the discovery and its

application to Bell ; to Drawbaugh we owe ab-

solutely nothing. To transfer the ownership in

the invention from Bell to Drawbaugh would
therefore have been grossly unfair in any case

;

but to do so on the testimony of a parcel of

ignorant villagers would have been absurd."

Of great interest to manufacturing electric

light companies is the appended editorial note

from the London Electrical Review:
" Copper has been a great deal before the pub-

lic latterly, and it may be of interest to give a

few statistics of the world's production of the

commodity. Messrs. Merton & Co. have just

issued their annual compilation on the subject,

from which it is to be gathered that from two
sources the supply has largely increased. The
United States mines produced 79,109 tons of

fine copper in 1S87, compared with 69,805 tons

in 1S86, 74,050 tons in 1885, 64,700 tons in 1883,

and 51,570 tons in 1882. The production last

year was nearly three and a half times larger

than the production in 1879. in Spain and
Portugal the output of 54,056 tons last year

compares with 49,653 tons in the preceding year,

47,873 tons in 1885, 46,415 tons in 1884, 44,607
tons in 1883, and 39,560 tons in 1882. The
Chilian production has, however, been falling off

steadily since 1882. In that year the amount
produced was 42,909 tons, in 18S3 it was 41,099
tons, in 1884 41,648 tons, in 1885 38,500 tons,

in 1S86 35,025 tons, and last year 29,150 tons.

Adding the figures of these three principal

sources of supply together, it will be seen that

the aggregate last year was 162,314 tons, against

153,463 tons in the preceding year, or an in-

crease of 8,851 tons in the past year. The in-

crease since the close of 1SS7 has, of course,

been on a very much larger scale, and if pro-

duction is continued at the present rate for theJ

rest of the year the figures at the close will no^
be far short of 200,000, if, indeed, it does not exJ

ceed that figure. The value of the copper im-

'

ported into England from the states in the last

two months was ^£282, 022 against ;£^7,35o only

in the corresponding months of last year. There
seems every prospect of the tactics of the ring

receiving a severe check shortly. The output

of copper is increasing largely in various quar-

ters over which the French financiers have little

control, and a downward run in prices may be

antciipated."
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The Buckling of Accumulator Plates.

By Philip Atkinson, Ph. D.

It may not be generally understood that in the

over-discharging of a storage battery lies the

principal danger of injury from the buckling

of the plates, a danger much greater than any
which may result from overcharging, although
this also requires to be guarded against. Both
the charging and discharging are chemical reac-

tions, of which the one is the reverse of the

other.

The materials present in a cell are the plates

—

usually seven positives interleaved with eight

negatives, with spaces between—and dilute sul-

phuric acid. These plates are grids of metallic

lead, i^ to Jg of an inch thick, with openings
about f'i of an inch square, covering the entire

surface, which are filled with a paste composed
of the red oxides of lead and sulphuric acid

;

minium, Pbj O,, being used in the paste for the

positive plates, and litharge Pb O, in that for the

negatives.

The products of the chemical reactions are

lead peroxide, Pb 0,„ lead sulphate, Pb S O,, and
spongy metallic lead. During the charging an
electric current from a dynamo or primary bat-

tery being passed through the cell from the posi-

tive to the negative plates, the paste in the

positives is reduced chiefly to lead peroxide,

while that in the negatives is reduced chiefly to

lead sulphate ; and sulphuric acid, being set

free, accumulates in the solution considerably in

excess of the original proportion, which is about
lo per cent. During the discharging, which
takes place spontaneously, when the external cir-

cuit between the two sets of plates is completed,

the direction of the electric current is reversed,

passing through the internal circuit from the

negative to the positive plates, and through the

external from the positive to the negative ; and
the chemical reaction is also reversed ; sulphuric

acid, taken up from the solution, replaces the

oxygen in the lead peroxide of the positive

plates changing it chiefly to lead sulphate, and
the lead sulphate of the negatives chiefly to

spongy lead. From this it will be seen that dur-

ing the discharge sulphuric acid, a liquid, is

changed to lead sulphate, a Jiani solid.

If the discharge is continued only while the e.

m. f. remains practically constant, or at about
two volts, no injury is done to the positive plates

from this accumulation of solid matter, but if

continued miUch beyond a point when the e. m. f.

begins to fall off rapidly, the excess of this accu-
mulation exceeds the strength of the plates, and
warping, or buckling, as it is termed, is the result.

If the accumulation were uniform on every part of

both surfaces such a result could not occur, and
no. serious harm would follow from over-dis-

charge ; but it is far from being uniform. The
acid tends to gravitate toward the bottom of the

solution, where, in consequence both of the

greater supply of acid and the resulting increase

of fluid conductivity, the formation of the sul-

phate progresses more rapidly than in the upper
part. Still this would not cause buckling if the

excess were uniform on both surfaces of the same
plate. But the constant flow of the current in

one direction during the discharge ; the differ-

ence in conductivity in the surface formations
on opposite sides, and in the fluid in contact,

which must result ; and probably a certain de-

gree of inductive electric action, tending to make
opposite surfaces, and the fluid in contact, posi-

tive and negative in a manner analogous to that

of the Leyden jar, results in the greater accumu-
lation of sulphate^ on one side of the plate than
on the other, and this excess of rigid matter
bends the soft lead grids.

This result is increased by the peculiar form of

the paste plugs which fill the grid openings.
Each opening being smaller in the center than at

either surface, the rectangular plug which fills it

takes the same shape, being contracted at the

center and expanding towards each surface ;
a

shape given to prevent its dropping out or being
easily forced out of place. Each, then, is a sort

of double wedge, sloping on four sides from each
plate surface to the center; and the enlargement
which results from the conversion of lead per-

oxide into sulphate during discharge being
greater from center to surface in one half of this

wedge than in the opposite half, the ratio of ex-

pansion increasing toward the surface with in-

crease of mass, making the wedge broader at the
base, or surface, in proportion to its length than
before enlargement, it is evident that this expan-
sion in every plug over one entire surface of a
plate, being greater than on the opposite surface,

must warp the plate whenever it exceeds the
limits of strength of material, or of space allowed
for the expansion.
An examination of a cell in which the plates

have buckled, shows that all the plates bend in

the same direction, and that the curving is great-

est in the lower part and decreases toward the

upper part ; facts which are in accordance with
the foregoing views. This shows that the nega-
tive plates are probably affected, to a limited ex-
tent, by some of the causes which warp the

positives. The two sets are kept apart by rubber
plugs drawn into several of the openings in the

negatives, and when the positives buckle, these
plugs exert a certain pressure on the negatives
to force them in the same direction, and this

pressure combines with the other causes to pro-

duce the bending. . This warping of the negatives

has however the advantage of preventing the

short-circuiting which would occur if they re-

mained straight and the positives were forced
against them, or plugs of paste forced out of the

positives against them.

Buckled plates may be bent straight, but it is

evident that the buckling and straightening tends

to loosen the paste plugs, forcing them out of

shape, so that they no longer fit the openings
accurately as at first, interstices being thus

formed into which the acid solution penetrates,

and comes in contact with the interior of the lead

grid. This leads to an irregular formation of

solid matter during the chemical reactions;

loosened plugs also drop out and produce short-

circuiting, and the grid itself being weakened by
the alternate bendings^the whole structure event-

ually breaks up.

To prevent buckling, the discharge should be
stopped whenever the e. m. f. begins to fall much
below its normal value. The internal resistance,

at this stage, becomes greatly increased by the

chemical reaction, which reduces the conduc-
tivity of the fluid by the rapid reduction of its

proportionate supply of sulphuric acid, leaving it

mostly water, and changing this acid into lead

sulphate, a solid of very high resistance ; and
the energy of the battery, expended in overcom-
ing this internal resistance, is taken from that

required for useful work ; so that to continue to

operate a battery under such conditions, is not

only ruinous to the plates, but wasteful and ex-

pensive, giving small outcome for the time

expended.

Protection of Buildings from Lightning.

Professor Oliver J. Lodge, a well-known Eng-
lish electrician, has recently been making some
experiments intended to show that lightning rods

constructed according to the most approved scien-

tific theory, and in accordance with the recom-
mendations of the English lightning rod com-
mission made in i8Si, may still be defective, and
not afford the protection claimed for them. Pro-

fessor Lodge does not call in question the im-

portance of good ground connection, or good
air connection, but claims that the conductivity

of the conductor, however good, has not the

merit usually claimed for it ; and that even a

good copper conductor well grounded and ter-

minating above in a point of the most approved
construction might still be a very defective

means of protection. This claim seems to be
based chiefly on the ground of electric self-induc-

tion set up in the rod by the discharge, which
tends to neutralize conductivity and prevent the

passage of a current within the short time occu-

pied by the discharge. To illustrate this he
uses the induced current of the Topler or Voss
influence machine.

In this well-known machine a charge of static

electricity, generated by the inductive action of

two glass plates, is stored up in two Leyden jars

connected with opposite parts of the machine, the

interior coating of one jar becoming highly posi-

tive, while that of the opposite jar becomes highly

negative; the outside coatings, when connected
by a conductor, being similarly charged by in-

duction in reverse order. Sliding electrodes,

terminating in balls, are connected with the

inside coatings, and separated by a variable dis-

tance. When the e. m. f. produced by the dif-
ference of potential between the inside coatings
becomes sufticient to overcome the resistance of
the air, a discharge accompanied with spark and
snap takes place from the positive to the nega-
tive electrode, and the induction charge on the
outside coatings is at the same instant discharged,
in reverse order through the conductor connect-
ing them; and if this conductor be severed so as
to leave an air space between the terminals, or a
switch be interposed and opened, this discharge
becomes manifest by a spark occurring simulta-
neously with the spark of the direct discharge.

Professor Lodge arranges two conductors for
this induced current; one severed as above, the
terminals ending in balls with an air space be-
tween, the other a shunt, continuous, and consist-
ing of a different metal for each different ex-
periment. In one experiment he uses for the
shunt a long number i copper wire extending
round the room, which ought apparently to be
sufficient to carry the induced current, and pre-
vent any spark through the short air space be-
tween the terminals of the severed conductors

;

but, instead of this, the length of spark is but
slightly diminished, a result which he attributes
to the great self-induction of the long copper
wire almost entirely preventing the passage of
the spark, whose period is of almost infinitesi-

mal duration. A fine iron wire of equal length
substituted for the large copper wire produces
only a slight difference, shortening the length of
spark slightly, whereas, from the greatly in-
creased resistance, the spark should apparently
have been longer. From this Professor Lodge
infers that iron is better than copper for an elec-
trostatic conductor, the infinitesimal duration of
the discharge being insufficient to develop mag-
netism in the iron, while its greater resistance
slightly diminishes the length and violence of
the spark. This point he further elucidates by
using a capillary tube of some 100,000 ohm's
resistance for the shunt, with the effect of greatly
reducing the energy of the spark. Another ex-
periment consists in the use of a shunt composed
of a tinfoil strip folded zigzag with insulation
between the layers, which, having very little self-

induction, reduces the spark-length much below
that with the copper wire shunt. But with a
shunt of tinfoil wound spirally round a glass
tube, which has much greater self induction the
spark-length is considerably increased. The in-

sertion of an iron core into this glass tube, ,

changing it apparently to a powerful induction
coil traversed by alternating currents of moderate
period, should increase the spark-length, but no
such increase occurs

;
from which he infers that

the iron, during the rapid alternations of cur-
rent, completely loses its magnetic properties.
Another experiment appears to prove tliat the
discharge will pass through a moderate air

space rather than follow a comparatively short
loop of stout copper wire.

From these various experiments Professor
Lodge undertakes to account for the well known
phenomena of side strokes from lightning con-
ductors, the lightning, without any apparent
reason, leaving the conductor and entering the
building, apparently following the path of high
instead of low resistance to earth ; the self in-

duction of the conductor, he maintains, being
sufficient, irrespective of its electric resistance,

to stop the current during its rapid passage and
force it laterally outwards. In illustration of
this he uses a U-shaped tube filled with water,
in one limb of which a piston moves

; a gradual
pressure on the piston forces the water out of the
other limb, but a sudden pressure given by a blow,
bursts the tube, the time being insufficient for

the water to flow out ; an elastic tube would ex-

pand to accommodate the sudden increase of

volume ;
and a somewhat analogous safeguard

might be provided in a lightning conductor, by
connecting it with metal roofs, or other large

masses of metal in a building, which would act

as condensers, and give the conductor more time
to perform its work. He also recommends a

conducting system of numerous small wires
rather than a single large conductor.

He also shows by the usual experiment of a
charged plate suspended over one connected
with the earth on which are placed numerous
objects, some terminating in points and others

in knobs, that with a discharge resulting from
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slow .ucuiuulatioii a |Kiiiit icix'ivcs il cjiikkcc

lluin a knob, even at a greater Oistance, and a

small knob more qnickly tlian a large one ; but

if tlie entire charge be sncUlcnly transferred from

another body to the npper plate, all are e(|nally

liable to be struck. Hence, he infers that with

a sndden transfer of charge from an npper to a

lower clond, a lightning conductor of even the

best construction affords no protection to a build-

ing beneath ; and that tlie common theory is

fallacious that the lightning rod protects a space

represented by a cone whose apex is at the point,

and the radius of whose base equals the height;

that absolute protection is not attainable, but

that the risk may be reduced to a minimum by em-
ploying numerous small iron wires, such as the

ordinary galvanized iron telegraph wires, with

earth connections below, and terminating above
in barbed wire, attached to the eaves and roof;

discarding elevated rods, large rods, and copper

conductors, giving the preference to iron, not

only on account of its superior electric qualities

for this purpose, but also as a more sure protec-

tion against theft, to which the copper is greatly

exposed.

Future Gas Companies.

At the annual meeting of the Ohio Gaslight

association at Sandusky, Thomas Wood read

a paper on incandescent lights and fuel gas,

which was full of interest. In beginning his

paper Mr. Wood answered the question: What
constitutes an ideal domestic burner for illumin-

ating purposes? He said:

" In the first place, such a burner must not

blacken our walls and ceilings, neither must
it give off deleterious products of combus-
tion; it must be a steady light and not sub-

ject to draughts; it must not give out heat

in summer; it must not be possible for inflam-

mable goods to ignite by coming in contact with

it; it must be alight that will have no ill effect

if by accident the key is left open; it must be a
light that our country cousins cannot blow out;

neither must it be one that requires danger-
ous matches to ignite it; and lastly it must be a

fairly cheap light. Now, gentlemen, if you have
thrown prejudice to the winds, perhaps you can
recognize in this ideal burner the incandescent

electric light for domestic use. Now, if this

light is an ideal burner, who is going to prevent

its adoption by the public ? Gas companies
cannot, and if they cannot, no one can; so in my
mind the wisest course to pursue is to admit what
we know to be true, and proceed at once to

supply the demand, increase our revenue, push
out into the suburbs of our cities, sell it as

cheaply as possible, and don't let others come in

and take av^ay what rightly belongs to you. If

there is any money to be made in the business by
others there is still more in it for us. For store

purposes, where the hours of burning are defined,

1 think it better to abandon the meter system
and fix a price per annum or per month for each
lamp, taking into consideration the hours of use

as a basis for charges. For private dwellings
this would not be practicable, and we would have
to resort in this case to meters, or pehaps fix upon
a price for furnishing the current and have the
consumer purchase the bulbs or lamps whenever
renewals were needed; in this way economy
would cheapen the light to the consumer. Any
method that will dispense with the meter, and
still be satisfactory, will be the one to adopt. I

cannot understand how some gas companies who
have the incandescent electric system as a com-
petitor can console themselves with the fact that

it is not injurious to their gas business, even
taking it for granted they are still selling as

much gas as before its advent. Is this a just

reason why they should make no eft'ort to secure
their old patronage ? I think not, for it is

human nature to secure a whole loaf in place of

the half when it is possible to get it. A gas
company's revenues would certainly be increased
by the step, and a dangerous rival would be
made profitable."

Mr. Wood said it was a mistake to think that

those who were using incandescent lights would
in the future resume the use of gas. The in-

caniescent lamp was bound to remain where it

was and was sure to find its way into other
places, but the question arose what were the gas
companies to do with their prior investment.

The answer was: "I'usli lliat, In cheapen it to

its lowest point, and urge its u.sc for power and
cook stoves until such time that you find your-

selves able to supply gas for heating purposes of

all kinds. What difference does it make to a

company whether the money expended for im-

provement account be for coal benches, holders

and mains, or dynamos, boilers and wire ? The
arc light, so far as the writer has ascertained,

has asserted pretty generally throughout the

country its supremacy on our streets, and this,

in spite of all opposition from gas coinpanies,

showing conclusively that it has gained its posi-

tion by the force of demand for the fittest. In-

candescent electric light is just as surely finding

its position and field of usefulness and in its turn

will assert its supremacy; and why? Because it

has the qualifications called for in the public

specifications."

After saying that duplicate machinery and
storage batteries would make the electric light

service perfectly reliable, Mr. Wood drew com-
parisons of progressive companies, and of those
corporations which failed to respond to new re-

quirements. The progressive company would
have "one set of officers, whose principal quali-

fication shall be progressiveness, their duties to

be divided between electric lighting of all kinds,

including electric power, fuel gas for all purposes,
including gas engines; also incandescent lights

off fuel gas mains. No let us see what the plant

will consist of ? One set of mains for fuel gas,

from which our patrons will draw all their fuel,

and also light if they wish. Gas engines will be
run economically with this gas. One set of

meters only will be required. There will be no
coal gas benches as we have now, as the method
of manufacture is too laborious, too expensive
and very primitive, not to say barbarous, every-
thing now being built on the horizontal plan
requiring the greatest possible exertion to both
draw a charge and stoke. The generators of
the future will be on the cupola style, feeding
by gravitation from the top. Native coals in all

probability will be sufticiently good to make gas
of. One portion of the plant will be devoted to
the dynamos and engines for furnishing the
electric light. Where the coal gas benches now
are will be boilers, or perhaps even these will

be unnecessary if gas engines be used. If steam
boilers be used, they will be fired with producer
and gas, the boilers will become simply pressure
regulators. The revenues of gas companies will

be increased five-fold if not more, the consumer
will get cheaper fuel, cheaper power and cheaper
light. Native coal fields will become more valu-
able, and we will not pay tribute to other states

as heretofore. The change from illuminating
coal gas to fuel gas will perhaps be a slow one,
owing to the conservatism of gas companies and
imperfected details, but eventually it will be
brought about in spite of all obstacles. If a
company is operated as pictured it will furnish
arc lighting, incandescent electric lighting and
electric motors, fuel gas, incandescent gas light-

ing and gas engines. Gas will be made on a
larger scale, with less dirt and nuisance and
without that laboriousness now made' necessary.
Valves, levers and push buttons will displace
scoop, drawing hook, and wheelbarrow."

Mr. Wood then described the representative
of the companies which refused to adopt pro-
gressive ideas. He said ;

" He will, of course,
go on making coal gas in the old way; he will

still wrestle with stopped stand-pipes, steam-jet
exhausters, naphthaline and worry over how much
a bushel of coke weighs. He will try to con-
vince his customers that he knows better than
they do what they want and that anything but
his gas is of no account; he will also keep on
cutting out items from the newspapers whenever
he finds it recorded that an electric light some
where failed to flicker. He will still maintain that
there is not a company in the country making
anything out of electric lighting; and it is only
a matter of time when some fellow slips into
his town and noting things, works up an arc
light company, captures the street lighting and
some of our friend's best customers. The price
of gas is lowered, all kinds of patent gas burn-
ers are invented to recapture those lost con-
sumers, a fight ensues, factions are made in the
town and the arc light company adds an incan-
descent plant to that of arc light and captures

more of our friend's consumers, and, to cap the

climax, another fellow comes along and proposes
to supply fuel gas to the citizens, gets a fran-

chise, puts in a pipe service, and our friend wakes
up some line morning to find that what the

electric light fellow has left him in the shape of

lighting has been captured by the fellow with the
fuel gas plant, who puts in the incandescent gas
burners."

Speaking of fuel gas Mr. Wood said: "As
far as the present meter business is concerned, I

think if this transformation of the gas business
is brought about that the demand for gas meters
would be quadrupled and the use of the larger

sizes of meters would be made necessary, but if

accuracy could be insured with a much smaller

meter with quicker action, I think it would be
better adapted for the purpose. Fuel gas, if it

can be manufactured at a price by which it could
be sold with a profit at a lower or as low price

as coal, would prove a larger field than all the

kinds of lighting put together, and is certainly

worth our while to investigate thoroughly. The
owners of the smallest houses of our cities

would become our patrons, and a small profit per
i,ooo' would represent a wide margin when
taking into consideration the large amount that

would be consumed. But is the fuel gas prac-

tical and has there been sufficient progress made
to date to warrant gas companies taking hold of

it with any assurance of success? In the first

place what assurance do we require? Do we
want some one to come along and guarantee us

a profit of twenty per cent, on our investment if

we enter the field ? If so, the patentees of

the different processes might just as well

negotiate with the shoemaker as with the

gas company. I think all the assurance we
want in the premises is, that with certain appa-
ratus we can get certain results from a ton of

coal (the kind of coal being specified), or that

from a ton of coal we can get a certain amount
of available deliverable heat units. The balance

we should be capable of working out ourselves,

such as labor, leakage, cost of gas at consumer's
meter, and such other data that we should cer-

tainly be more familiar with than any one else.

Of course, the fuel gas will have to have an
odor, and must be delivered at a proper pressure

and proper appliances for governing supply and
insuring perfect safety will have to be calculated

on; in fact, the gas man must try to improve on
methods adopted, and do his best to hasten the

day when solid fuel in our homes shall be no
more—in other words, have got to take hold of

the fuel gas business in its infancy, or it will get

weaned away from us."

Shakespeare and Electricity.

The same year which saw the publication of
Gilbert's work on electricity witnessed also the
appearance of Shakespeare's plays of "Ham-
let" and "Much Ado About Nothing." That
Shakespeare had considerable knowledge of

atmospheric phenomena, now, but of course not
then, known to be electrical, is apparent from
many instances. Witness Prospero's

" to the dread rattling thunder
Have I given fire and rifted Jove's stout oak
With his own bolt."

Or Ariel's self description in the guise of St.

Elmo's fire :

" Sometimes I'd divide
And burn in many places : on the topmast.
The yards, and bowsprit would I flame distinctly,

Then meet and join.

There are but two passages, so far as I have
been able to discover, in which the poet makes
reference to the attraction of iron. The first is

in "Midsummer Night's Dream" (act ii, scene 2):

" You draw me, you hard-hearted adamant,
But yet 3-ou draw not iron, for my heart
Is true as steel. Leave you your power to draw.
And I shall have no power to follow you."

The second is in "Troilus and Cressida" (act

iii, scene 2):
" truth tir'd with iteration

As true as steel, as plantage to the moon,
As sun to day, as turtle to her mate,
As iron to adamant."

Park Benjamin in April Foriiin.

The Italian Electrical society has offered a
prize of 600 francs for the best work on electro-

rnagnets, with especial reference to their applica-
tion to dynamos.
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Chicago Electric Club.

A regular meeting of the Chicago Electric

club was held Monday evening last, with Vice-
President Bi'own in the chair. The minutes of

the last meeting were read and approved.
Mr. Kreidler, for the board of managers, re-

ported that after two meetings, the board had
deemed it best for the club to remain in its

present quarters and to lease the whole floor, a

part of which is now occupied by the club, at

$1,500 per year. The restaurateurs had de-
clared their intention of reorganizing the service

and making everything satisfactory in that

respect. A paper, authorizing the secretary to

execute the lease on the terms mentioned, was
being circulated among the managers and when
all the signatures had been obtained the lease

would be executed.

Mr. Shain said that he understood Professor
Badt would not be in Chicago at the time
for the next meeting of the club and as the

members were desirous of hearing the paper he
has in preparation, on the value of the alternating

current as compared with the continuous current

he moved that when the club aadjourned, it ad-

journ until next Monday evening when the pro-

fessor could be present. The motion was car-

ried.

Vice-president Brown called the secretary to

the chair and offered the appended :

*' Whereas, The legal committee of the Na-
tional Electric I^ight association has drafted bills

looking to the establishing of a Court of Patent
Appeals, to the increase in the salary of the com-
missioner of patents and to other amendments in

the patent law as set forth in the copies of the

bills hereto attached, and,
*' Whereas, These measures have received

the approval of the National Electric Light as-

sociation and appearing to us to be wise and
deserving of support. Now, therefore, be it

^^ Resolved^ That the secretary of the Chicago
Electric club be and hereby is instructed to con-

vey to Hon. Edward Lane, member from this

state to the House of Representatives and a

member of the House committee on patents, the

sentiment of the club approving these measures,

and to urge a favorable action thereon by the

committee on patents."

The resolution has reference to the patent

legislative bills published in the last issue, pages

187, 188.

Mr. Brown said that doubtless all present had
read the bills which had appeared in the elec-

trical papers and had also read the editorial in

the Western Electrician giving Arthur
Steuart's sentiments in regard to the bills, and
the speaker supposed that no further remarks on
the subject were necessary. He had talked

with a great many persons on this subject and all

were unanimous in their approval of the bills

now proposed. The National Electric Light

association had indorsed the proposed bills and
he thought the Chicago Electric club should also

indorse them. He consequently moved the

adoption of the resolution.

Mr. Cutter asked if it was necessary to express

an opinion at this meeting. He would prefer to

wait anJ study over the matter.

Mr. Brown said the matter was a live issue and
was now before the committees in both the senate

and house, and therefore urged that whatever

action be taken should be taken immediately,

as a delay until the next meeting might render

action then taken of no avail.

The speaker. stated that he had a letter from
Arthur Steuart, counsel to the National Electric

Light association and chairman of the Legal

committee, which he would read if desired. At
the request of Mr. Shain, Mr. Brown read the

letter appended:

Dkar Sir: — The Hon. Edward Lane, representative

from your state, is a member of the House Committee on
Patents. I enclose to you copies of the bills that have

been introduced by the Legal committee of the National

Electric Light association, into the senate and the house.

for the purpose of attempting to improve the condition of

the patent system. It was the original intention of the

committee to ask congress to appoint a commission to

revise the law generally, but this plan we were compelled

to abandon, in consequence of the great unanimity of

opinion that we found existing among the members of the

association, that to open the question of general revision

would expose the patent system to the attacks of its ene-

mies, and might result in doing it great injury. We have,

however, determined to prosecute the bills that I send you
n our effort to improve without running the risk of doing

injury to the system. You will appreciate the desirability

of having a thoroughly equipped man at the head of such
an office as the Talent office, and Ihe importance of doing
something to secure his permanent retention of the place,

for the purpose of systematizing and permanently directing

the work of the bureau. The present confused condition

of the office, is due to the fact that, during the past twenty
years, the commissioners of patents, and the acting com-
missioners who have held the office, have been men who,
as a rule when they look the place, knew little of the duties

of the office, and wliose terms of office averaged between
thirteen and fourteen months each. We hope to rectify

tliese defects by increasing the compensation of the posi-

tion to $8,000, and fi.\ing the term at six years, Instead of

leaving it optional with the administration to remove the

head of the department, whenever, for political reasons, it

seems desirable.

The Patent office pays the government an annual revenue
of about $150,000, and we think they should not begrudge
1^3,500 additional, when added to the salary of the Com-
missioner of Patents.

We next propose to establish a Court of Patent Appeals
to be composed of expert patent lawyers, so that we may
feel in going before that court with a case involving

technical questions of steam or electrical engineering, that

the judges will be fully equal to the task of comprehending
the problem presented to them, and of deciding the case in

a thoroughly intelligent manner. It is also very desirable

that this court should sit to hear appeals from the Com-
missioner of Patents, as well as from the Circuit courts, so
that all questions relative to patents, either in relation to

their issuance, or in rela ion to rights, and questions of

infringement growing out of them, may be passed upon by
the same appellate tribunal, and rules of law announced by
a single competent body, for the guidance and government
of both these branches of the government service.

The bill which provides for the alteration of Sec. 4,887
removes the limitation which has heretofore existed on
United States patents, by foreign patents of prior date,

while at the same time retaining the rule that foreign pat-

entees must make application for their patents in this coun-
try within two years from the date of their foreign patent.

We would be indebted if you would address Mr. Lane up-
on the question of these bills and urge upon him the desira-

bility of their passage. They have been approved by the

association, and will be of great benefit to all holders of

patent property. I would be glad to hear from you on
this subject at your earliest convenience.

Arthur Steu.\rt.

The resolution offered by Mr. Brown was then

unanimously adopted.

Mr. Rudd's paper was next presented. The
paper and subsequent discussion will be found
elsewhere.

The club adjourned to Monday evening, April

23d.

The Alternating vs. The Direct Current
System.

In continuation of the discussion on the subject be-

fore the London Society of Telegraph Engineers and Elec-

tricians, Mr Mordey said, in reply to Mr. Crompton, that

in the United States alternate current machines were run in

parallel, not only in one large station but across rivers, a

station on one side of a river supplying mains connected
with a network on the other side as well as on its own side,

so that when more power is required the dynamos on the op-

posite side can be switched in. lie objected to ihep-^sition

taken by Mr. Kapp in regard to low tension network with
transformers, and thought the great advantage of trans-

formers was, that they got rid of the enormous cost of a

low tension network. The cost of copper in such a system
is a serious item. As transformers regulated so perfectly,

were very efficient for small loads, and as loss in the main
conductors could, in effect, be practically eliminated, dis-

tribution network was unnecessary, except so far as it

might be required of one part to aid another part to carry

a full current. He disagreed as to the danger of having a

having a separate transformer for every house
; so many

might not be necessary, but there ought to be some ar-

rangement for cutting out a transformer when it went
wrong-; and in large buildings, like hotels, it might be well

to have two or three, with a network of the inexpensive

primary conductors. He considered the regulation of the

constant current system, with an alternate current dynamo
not at all easy; did not know that it had yet been done. With
a direct current system a constant current could be regu-

lated and maintained, but with an alternating system the

problem had not yet been solved in practice. The regula-

tion of the transformers alone solved only one part of the

problem. The preliminary difficulty with the dynamos
at the station had not yet been overcome. A second diffi-

culty was in the e. m. f. in a series or any other system :

2,000 to 3,000 volts was the limit ; beyond that the leads

must be increased. It was just as well to start with the

parallel system, in which there was no problem requiring

solution during piogress. He liked the calorimeter method
of testing transformers, and believed it could be made very

accurate even when roughly carried out, as he had proved

by experiment. He showed how the alternations of an al-

ternating dynamo could be kept constant at reduced speed,

but had not tested his method practically.

Professor Sylvanus P. Thompson thought Rfr. Macken-
zie's paper open to serious criticism. He could not under-

stand what would be the result of dividing transformers

into a Gaulard and a non-Gaulard type. In the Gaulard

type the secondary occupied the same position with regard

to the iron core as the primary. It would seem that there

must be a secondary wire placed between primary, in

which case there could be no coefficient of transformation

at all. Gaulard's substitution of flat metal washers for wire

coils was a novelty, but the transformer so constructed was
wholly unsuitable for parallel distribution, and had a maxi-

mum risk of break down with a minimum performance. To
put the secondary wire in the same position with regard to

the core as the piimary, was to invite failure of insulation,

He thought Mr, Cromplon's remarks ought not to go un-
challenged. The basis of Mr. Crompton 's position was
first that distribution must not exceed 500 volts. Mr.
Crompton did not lake 5,000 or 10,000, for the very good
reason that his dynamos would not do it. Some other
commutator arrangement than that of the Gramme tvpe
must be found in order to work 5,000.

A second assumption underlying Mr. Crompton's whole
argument, was that alternate current dynamos were neces-
sarily bad as compared with continuous ones, because thev
required more room, were very wasteful, and would not
work in parallel. He was afraid Mr Crompton was not
up to the latest in alternate dynamos. He knew such dy-
namos that were as much better than the alternate dynamos
already known as were the continuous current machines of
the present day compared with those of five ytars ago. It

was easy to show how alternate machines could work in

parallel. Put into the circuit of the two machines to be
synchronized two coils, and let the two act as one another.
like Professor Perry's two ; as long as there was a similar-

ity of phase there would be action between the two ; but
with difference of phase, action would cease at once. The
motion of the two coils might then be caused to work an
automatic regulator. He thought storage, in the abstrac*^,

the better method, but did not wan^ at this stage, to see
unnecessary ditiicullies put in the way of the fullest and
most complete trial be ng given to the system of distribu-

tion by transformers. He regretted that nothing had been
said about that class of continuous current transformers
known as motor dynamos, which appeared to him to be a
real success. Very little was known about those machines.
When working properly, the currents, in the incoming coil

on the armature and the outgoing coil neutralized one an-
other's self induction. There was a mutual induction
between the two, and as a result here, as in the alternate
current transformers, the self-inductions of the two separate
coils were practically wiped out by the mutual induction
between the two. The consequence was that these machines
hardly sparked at all when doing full work. Is was clear

that for all purposes of distribution, transformers were the
order of the day, whether by alternate current, accumulat-
ors, or motor dynamos. This question of transforma-
tion must be studied in all its bearings for the basis of im-
mediate distribution.

Mr. Kapp had no confidence in storage batteries, and
was therefore in favor of transformers. He would hail the
day when a good battery could be obtained ; 60 per cent,
was the highest efficiency to be obtained from any such
battery, while go to g6 per cent, could easily be obtained
from Iran formers. There were but very few battery sta-

tions in the world, one in London, one in Eerlin, one in
Vienna ; while there were many hundred central stations,

operated on other systems, in Europe and America. H he
knew batteries were good enough he would never presume
to put down an alternating plant, but he had never seen a
good battery. But to provide for the day when batteries

would be good enough, plants must now be put down so
as to be used in future. The boilers, engines, station?,

network and house distribution plant could all be retained,

and the only loss in changing to the battery system would
be the alternating dynamos and transformers ; both of
which together would not cost more than los. a lamp.
The wiring and fitting of each lamp in a private house
would cost at least 30s. to 35s., the conductors about 30s.,

making the possible future sacrifice nor more than los. per
lamp, altogether, in any installation costing originally ^3
and more per lamp. Nearly the whole plant would remain
serviceable until the day arrived when batteries could be
used, and until then the alternate current transformer sys-

tem would be found good enough, and safe and reliable for

all practical requirements.

Mr. Mackenzie said there could be no gainsaying the
fact that the transformer system had made tremendous way
and this would never have been so if it did not possess
merits placing it before all others for electric distribution.

He quite expected to see Mr. Crompton soon advocating
it as warmly as he had, not many years ago, opposed dis-

tribution by secondary batteries.

Infringement Suit against the Brush
Company.

George H. Seeley and others have commenced
an infringement suit against the Brush Electric

company and another. The complaint in substance
sets forth that in 1874 Matthias Day obtained a
patent for an electric light improvement.
Subsequently he disposed of an undivided half

interest in the invention to George H.
Seeley, George I. Stevens and Nathan Seeley, of

New York. Afterward he assigned the remain-
ing interest in the patent to the Western Electric

company of Chicago. These joint owners of
the patent institute this suit asking for an account-
ing and an injunction against the defendant com-
pany.

Claim I of Day's patent is as follows :
'' In an

electric light the combination with each electrode
holder and one electrical circuit of two or more
electrodes substantially as and for the purpose
set forth."

The Day patent is said to be the first United
States patent in which two sets of carbons are
shown. When the current is established the arc
forms at one of the sets only. This set burns
until its resistance becomes so great that the
current is broken and the arc shifts to the other
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pair. I'lic l.iUcr :irc Uieii i)urns Liiitil its resist-

ance too becomes so great Lliat tlie arc sliifls

baclv to tlie first pair. The dilTercnt pairs burn

thus alternately, shifliiig once in about ten min-

utes.

In the Brush lump which it is alleged infringes

on the Day patent, the different pairs of carbons

are arranged in multiple circuit as in the Day
lamp. The lifting and feeding mechanism of the

Brush lamps is such however that one set of car-

bons is entirely consumed before the other begins

to burn.

The case is instituted in the United States

circuit court at Chicago. John E.. Bennett, of

New York and George P. Barton, of Chicago

represent the complainants and Henry H. Sey-

mour, of Washington and Leverett L. Leggett, of

Cleveland will appear for the defendants. The
suit, which is one of the greatest importance, will

be sharply contested. The trial will probably

not commence before ne.\t fall.

CORRESPONDENCE.
New York Notes.

New York, April 14.—Members of the New
York Electric club are looking forward with in-

terest to the exhibition of the Edison phonograph

by E. T. Gilliland, at the club rooms ne.xt week.

A public exhibition is also arranged for to which

members of the New York press will be invited.

So those who may not be able to see the wonder-

ful machine ne.xt week may count on having

much definite information about it. Mr. Gilliland

states that the first lot is nearly finished in the

Edison shops, and that that they will soon be on

the market.

In no other branch of the electrical business

it seems is there so great activity as in the manu-
facture of high insulation wires. The Bishop

Gutta-Percha company have greatly increased

their plant and have added a rubber compound
to their specialties, an insulation especially

adapted for leading in electric light wires and
other uses where rubber insulation is more de-

sirable than gutta-percha. Holmes, Booth &
Haydens are doing an enormous business with

their " K. K." and other wires, and that the Day
kerite wire holds its own in the market goes with-

out saying. The Okonite, Grimshaw and Calen-
der companies report that they are running their

factories to their full capacity with orders ahead

all the time, also the Ansonia Brass and Copper
company, and the Edison Machine works.

Afire in the third floor of the factory of the Em.
pire City Electric Co., at 15 Dey street, made mat-

ters look serious for a few minutes day before yes-

terday, but thanks to the prompt action on the

part of the fire insurance patrol service it was put

out without causing much damage. That the fire

did not reach the store is fortunate, as the Em-
pire City company carry a large line of goods in

stock.

The New Haven Clock company have moved
from Park Place to 29 Murray street and are

nicely settled in their new quarters. J. H. Noyes,
manager of the electrical department of the com-
pany reports business most satisfactory, particu-

larly in the line of their new style Morse instru-

ments. He has recently issued a new 72 page
catalogue, fully illustrated, which is sent to any
address upon application.

It is generally conceded that the last meeting
of the National Electric Light association was in

many ways the most successful one ever held.

Quotations from papers read there are still going
the rounds in the daily press, showing a popular
interest in electrical matters and that the topics

treated of at Pittsburgh were live ones.

The Herzog and Gamewell companies were
principal competitors in the recent contest for

the New York police patrol service contract,

which was finally awarded to the Herzog Tele-

seme company. Quite a stiff breeze has been
raised in the police board by allegations by Com-
missioner Voorhisthat there was a "job " in the

matter and that attempts were made to influence

him. At a stormy meeting held yesterday reso-

lutions were passed requiring him to prove his

statements.

The Third Avenue surface road will run its cars

by cable; permission has been granted by the city

authorities to construct the road and ground will

be broken at once'. With elevated and cable

roads on Third avenue, and electric and horse

cars on I'ourth avenue, there wdl be opportunity

for comparison of the different methods of trans-

portation.

10. M. Barton, President of the Western Elec-

tric Co., and Prof. Badt, of the U. S. Electric

Lighting Co., have been in the city this week. A.

Indianapolis Items.

Ini)I.\napolis, April 14.— Electricity is to be

used by the Lafayette, Indiana, street railway,

the necessary permission to erect poles and
string wires having been granted by the council.

It is rumored that the Postal Telegraph com-
pany are to put in printing instruments here to

furnish base ball reports to subscribers. It is

doubtful whether such service could be made to

pay as too many firms get telegraphic reports of

games by Innings and post them in show
windows.
The city civil engineer has prepared specifica-

tions for lighting the city by electricity, and is

ready to furnish copies to any one interested.

The terras include the following : The contractor

to furnish all necessary material and work for a

substantial electric plant ready for operation,

and to operate the plant for a trial period of

sixty days after completion. If the trial should

prove satisfactory, the city to accept the plant,

rental to date from the beginning of trial period.

The equipment must be of the most approved
design and the light as good as the best of its kind

in the United States. Bidders will make their pro-

positions upon three plans of lighting: (i) On
what is known as the moonlight schedule, or 2,500
hours, including also such nights as when
the moon is obscured by fog or clouds; (2) For a

time schedule of 2,740 hours; (3) For all-night

lighting for every night in the year, or 3,750 hours.

Propositions will be received for suspending the

wires and for placing them underground, and for

lighting the alleys. The territory to be lighted

embraces an area of about 4,310 acres, in which
are 2,644 gas and 24r oil lamps. Alleys may be
lighted by manufactured lamps of not less than

sixty-five candle-power. The street arc lights

must be of 2,000 candle power, not more than
fifty to be lighted by any one circuit. The con-

tractor is required to give bond, and his bid must
be accompanied with a certified check for $5,000,
payable to the mayor. Bidders must state the

amount of annual rental for lighting the city for

a term of one, two or three years; also to state a

price for the entire plant complete, in case the

city desires to purchase the same at the end of

three years, the time for completing the contract

shall not exceed six months.
The following companies have already applied

for information: The Thomson-Houston com-
pany, the Charles T. Armstrong company, the

Terre Haute, Ind., Electric Light company, the

Westinghouse company, the Brush company, the

Waterhouse company, the Heisler Electric com-
pany, the Jenney company of Fort Wayne and the

Jenney company of Indianapolis.

The city has something over 2,700 gas lamp
posts; it has been suggested they might be util-

ized in lighting the streets with incandescent
lamps, otherwise they will be almost a dead loss.

M.

From the Pacific Slope.

San Francisco, April 13.—Three superin-

tendents of fire alarms have been appointed
within as many months and still dissatisfaction

exists.

The emplo3'es of the California Electric Light
company have been uniformed. Their caps
have gold lettering giving their positions.

Two messenger boys have recently gone
astray. A boy in the employ of the American
District Telegraph company was detected while
endeavoring to file open the money drawer. The
other messenger, who was employed by the San
Francisco District Telegraph company, was en-
trusted with a package containg $200. He
decamped and was found at Los Angeles.
A resident of this city has discovered a method

of utilizing electricity in the tanning of hides.

The experiments indicate that the same results

now secured by the use of tanbark, acids, etc.,

can be produced at 50 per cent, of the present
cost and in a manner every way more conve-
nient and satisfactory. Tanbark is done away

with altogether by the new methods, the inventor

substituting for it a material which he can man-
ufacture on the spot at a merely nominal cost.

The electric current, however, is the main agent

in the tanning process. By the new method, it

is claimed, all injury to the hide is completely

avoided, the fibrous tissue being preserved unin-

jured, which will add greatly to the strength of

the leather.

Governor Waterman is highly pleased with

the electric light plant at San Quentin prison,

enabling the authorities to work a night force.

Warden Charles Hull recommends that dynamos
which can be driven by water power be in-

stalled at the Folsom prison.

The electric lights in the Spring Hill mines
have proved so satisfactory that the Wildman
mining company has decided to employ incan

descent lights.

The city council at Visali have made a con-

tract with the Visali Electric and Gas company
to light the town by electric light.

The Oakland Gas and Water company has

contracted for twenty-five one-horse power
motors and will organize a motor system. S.

From Woodland, Gal.

Woodland, Cal , April 10.— In Januar)',

1S86, Mr. Cheeney came to this place, says the

Mail, describing the illuminating systems of the

town, and, after making a thorough inspection of

the place, he consulted with some of our leading

citizens and soon succeeded in forming a joint

stock company for the purpose of introducing

electric light to take the place of the gas then in

exclusive use, first placing on exhibit a nine-light

dynamo to illustrate the satisfactory working of

his electric system. The shareholders, generally,

went into the enterprise as a matter of public

pride, and Mr. Cheeney staked all his means and
his interests in the venture, having confidence

that in time the enterprise would prove profita-

ble. Not succeeding in securing sufficient capi-

tal to more than purchase the electrical apparatus,

power was for a while furnished by the flour

mill. The dynamo was started upon March 20th.

The works we're run in this way for about a

year, when, on account of insufficiency of power
furnished and very unfavorable surroundings,

on Mr. Cheeney s proposition to lease the entire

plant of the company— guaranteeing a fair re-

turn on the investment if new works were built

— it was decided to erect a station for the exclu-

sive use of the plant. Ground, 100 by 150 feet,

was bought on Sixth street, on which was con-

structed a brick building, 30 by 60 feet, having a

coal room 30 by 30 feet, the work being done by
David Scott and Glenn & White, and having a

hard wood floor and red wood ceiling, all oiled

and polished. The roof is of corrugated iron.

A boiler, 80 horse power, from the Risdon Iron

and Locomotive works, San Francisco, and a 60
horse power engine of the Armington & Sims
Manufacturing company, of Providence, R. I.,

with a Hooker pump and Monitor injector, for

feeding the boiler, were put in to run the ma-
chinery. Another 45 light dynamo and lamps
were bought and since that time a number of in-

candescent lamps of 65 candle power each hav-

ing been added, giving the plant a capacity of

100 lights. Every piece of machinery connected

with plant is polished and much of it is of nickel

and brass. The engine is of the piston balanced
valve type and runs 275 revolutions per minute.

The electrical apparatus is of the Thomson-
Houston patent, pronounced by all to be the

best now in use. By means of the controller

and regulator, which work automatically, no ac-

cident can happen from burn-outs as in all other

systems, and any number of lamps can be main-
tained from the minimum to the maximum of the

capacity of the machine, preserving the same in-

tensity without changing the speed of the engine,

effecting a great saving in power. So thoroughly

was the work of installation of the electrical and
steam plant, and so careful and competent is Mr.
Cheeney, that from the day of starting the new
station there has not been a stop of any kind not

for even a minute, and the lamps have never
failed from the time darkness came till the cir-

cuit is opened at shutting down time.

The plant is pronounced by people who have
traveled and observed the working of others to

be the most coinplete and perfect, and the qual-
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ity of light furnished, superior to any other on
the coast. Mr. Cheeney takes a commendable
pride in looking after every piece of machinery
and the interior of the station is a model of

order, taste and neatness.

In January of this year Mr. Cheeney entered
into negotiations for the lease of the gas
works but soon after, before the lease was
effected, the principal stockholders of the electri-

cal light company secured by purchase the con-
trolling interest in the gas works on Mr.
Cheeney 's proposition to also lease and guar-
antee a reasonable income on the investment.

Following came the reincorporation of the two
companies under the name of the Consolidated
Electric Light, Gas and Power Co., with a capi-

tal stock of $35,000, and all the property of the

corporation has gone into Mr. Cheeney's hands
to manage under his lease for a term of years.

Since assuming control of the gas works depart-

ment Mr. Cheeney has shown no disposition to

abuse the position he is in by running prices to a

fancy figure, but rather he is sensible and just

enough to derive only a fair compensation for

his services and risks. C.

Personal Paragraphs.
E. W. Godfrey, formerly of Boston, Mass., is

now connected with the Edison company in Chi-

cago.

E. S. Hewson of the United States Electric

Lighting company of New York will take the

place made vacant in the western office of that

company by the resignation of Prof. F. B. Badt.

E. M. Barton, president of the Western Elec-

tric company is in the East superintending some
matters relative to the new building about to be
erected at the corner of Greenwich and Thames
street, New York. The building will be nine

stories high and will be a model one in every
respect.

Captain Griffin, late of the United States engi-

neers office, was called upon by the government
for a report upon the electric railways of the

United States. The report was so masterly as

to attract the attention of the Thomson-Hous-
ton Electric company to the degree of securing

the captain's services. The captain entered the

employ of the company April loth and will be
in charge of their electric railway business, an
office, by the way, quite distinct from the charge
of the motor business.

For^e Bain is about to remove his place of re-

sidence to Argyle Park, 111. One of his chief

reasons for making the change is to secure a

place for a laboratory free from the vibration

and other disturbing influences of the city, where
he can conduct delicate experimental or test

work. Mr. Bain will not give up his business at

76 Market street, Chicago, but will use his pri-

vate laboratory as an accessory to his facilities

and do work at the latter place that would not be
practicable in the city.

A. H. Parker, who has been connected for

some months past with the Austin Water, Light
& Power company, has received the appointment
as state agent, or representative, in Texas for the

Brush Electric company of Cleveland, O., with
headquarters at Dallas, and in future will have
charge of that company's entire business in

Texas. The appointment is a most excellent

one. Mr. Parker is a young gentleman of fine

business qualities, excellent address, and will

make friends wherever he goes. The Dispatch
congratulates him as well as the company.

—

Aus-
tin Dispatch.

THE ELECTRIC LIGHT.
Booneville, Mo., will vote on the electric Ho;ht question

May 8th.

The Paris. Tex , Electric Light company will soon en-

large its plant.

The Ionia, Mich , Electric Light company has been in-

corporated with $25,000 capital.

The Baraboo, Wis., Gas & Electric Light company has

been organized with $30,000 capital.

It is said that the Maumee, O., Gas company will extend
its system by adding an electric light plant.

The Thomson-Houston company is to install a plant of

J5 arc and 650 incandescent lights in Sioux City, la.

The Wheelin'T, W. Va.. board of gas trustees is consider-

ing the advisability of purchasing an electric light plant.

The question of e-^tablishing a gas and electric plant is

being considered by a committee of the Baltimore common
council.

Chief Walker, of the electrical bureau of Philadelphia,

recommends that the tower system be examined if all wires
cannot be placed under ground.

The Industrial Society of Amiens has offered a prize for

an essay on the subject, "The best electric light installa-

tion in an industrial factory."

An electric exchange has been formed in Boston. It will

issue licenses to employes of electric light companies. P.

H. Alexander is president and H. B. Cram secretary.

Mayor Roche, of Chicago, has directed Prof. Barrett,

city electrician to prepare plans for lighting by electricity

Clark street from the river to Van Buren street and Madi-
son street from Michigan avenue to Halsted street.

In the report of the department of public works of Chi-
cago submitted to the common council. Commissioner G.
B. Swift speaks of the satisfactory working of the Chicago
river electric light plant and recommends its extension.

The city council of Atlanta, Ga., estimates that the
probable cost of a combined electric light and water-works
plant for the city will not exceed $40,000, and perhaps it

can be accomplished for $35,000. The citizens favor im-

provements of this kind.

The electric light company at Dennison, Tex., whose
plant was recently burned out has ordered a 40 light and a
60 light machine of the Van Depoele company. The com-
pany is an enterprising one and proposes to be engaged in

active business again as soon as the facilities can be pro-

vided.

Last Sunday morning a bov leaning against a tele-

graph pole on East Broadway, New York, was stunned by
a current of electricity and died soon after. The current
came from an electric light wire which had crossed a tele-

graph wire and was communicated to the unfortunate lad

by means of a loose wire wound about the pole against

which he was leaning.

An elaborate electric light plant has been installed on
the steam yacht Wanderer, a magnificent boat owned by
the Prince Tartonia of Rome. A Willans' compound
central valve two crank engine of 12 indicated horse power
is coupled direct with the dynamo which is driven at the

rate of 445 revolutions per minute. The accumulator has
a capacity of 630 ampere-hours. A search light of 2.000
candle power is fitted on the navigation bridge and a gang-
way lamp of 200 candle power is suspended over the ship's

side from a davit.

A company of citizens have organized an electric light

corporation for the purpose of illuminating a section of

the south division says the Chicago Daily A/ews. They
propose to furnish srreet lamps free and to give the city 2

per cent, of their profits on private business. One would
suppose there would be no question as to the propriety of

granting them this privilege. Unfortunately, however, a
corrupt monopoly has conflicting interests, and the odds
are ten to one that the city aldermen will vote for the

monopolists. We shall be surprised if it be not so.

The following description of electric lighting on the

Midland railroad is taken from the London Electrical

Engineer: The system secures "through lighting" in a
traiii by the adoption of the Union battery stored in each
vehicle, and by this means any coach may be slipped from a

train v\'ithout interfering with the maintenance of the light.

In case oneof the coaches breaks loose from a train, the lamps
in them, if lit, remain lighted, and if they are not lit provision

is made for their being automatically lighted. The con-
trolling circuit switches the light on or off at will, though
at all times the state of the lighting circuit is such that,

should a carriage break away, the lamps are automatically

lighted. The lamps used are 5 candle-power Swan lamps,

two to each carriage, and these are arranged below reflec-

tors, that aid in the equal distribution of light through the

whole carriage.

The accumulators or storage batteries used for lighting

the Pullman cars running between New York and Chicago
are, after ten months' cons ant use, still doing good practi-

cal service, notwithstanding the fact that they have been
repeatedly over-discharged and injured in consequence. It

seems the number of cells was not sufficient for the work
required of them, a fact of which the accumulator company
did not become aware till after the discovery of the injury

by over-discharging, and which can be easily provided

against in the future by the addition of more cells. But
the practical results of the ten months' trial in this severe

railroad service, the most severe for which such batteries

can be used, are highly satisfactory, both to the Pullman
company and the accumulator company; having fully

equalled the most sanguine hopes entertained in regard to

this experiment at the outset; demonstrating its entire prac-

ticabihty. and the durability of the accumulators for prac-

tical service, which was onlv partially assured a year ago,

and concerning which grave doubts were then entertained

by electric business men.

The manufacture of arc light carbons forms an industry of

considerable magnitude in Vienna, and the works of Herr
Hardtmuth in Dobling, are now turning out about 3,500
metres of carbons daily. Some improvements have recently

been made in the process of manufacture, under which the

homogeneity and density of the carbons are increased.

These refer more especia ly to cored carbons. As usual, the

rod of plastic material issues from the press in the form of a

tube, and after drying and baking, the carbons are steeped

in a heavy hydrocarbon, by which the pores 'eft after the

first baking are filled. The carbons are again baked, and
the core is then inserted under a pressure not much greater

than that of the weight of the plastic mass forming the

core. In connection with t'lis factory is a well equipped
electrical laboratory for the testing of arc lamps. A spec-

troscope is used for determining the elements contained in

the carbon from the spectrum of the arc, and the labora-

tory IS equipped with the usual electrical measuring instru-

ments and photometers. The work at this laboratory is

done on a thoroughly scientific basis, and both lamps and
carbons are tested so as to determine the best quality of

carbon to be used for each type of lamp.

THE ELECTRIC MOTOR.
The organ at St. John's Church, Taunton, England, is

to be blown by electricity.

The electric motor has been successfully employed by
M. Taverdon, to operate rock drills.

At Louisville, Ky., T. F. Gayner, W. K. Ray and others
propose to form the Ohio Falls Electric Water Power com-
pany, with a capital stock of $2,500,000.

The Van Depoele company of Chicago is still construct-
ing motors and will continue the work several months yet
until the contracts made before the transfer of the motor
business to the Thomson-Houston company was negotiated
are completed. The company is also making several
motors for the Thomson-Houston company.

The boat race of 1888 may be remembered as the first

in which the electric launch has made its appearance on
the river. In a few years we shall doubtless find that for
purposes of pleasure the steam launch will have well nigh
disappeared, for no one who has once experienced the
comfort, pleasure, and handiness of an electric launch will
ever again be content with its noisy and dirty predecessor.
It should therefore be welcome news, not only to electri-

cians but to all who are interested in the river, to learn
that Messrs. Immisch are making active preparations for
the establishment of floating charging stations on the
Thames.

—

London Electrician,

The service on the short experimental electric street rail-

road in Vienna from the Central station along the Koenigs-
gasse and part of the Ringstrasse, has for some months been
perfect. The current is supplied by means of a central
channel and a pair of conductors, against which slide two
contact shu ties. There are at present only two cars in
use. The transmission of power from the motor spindle
to the car axle is by steel wire spiral cords. The central
channel is of masonry throughout, with cast iron chairs
for the support of the conductors, and has two steel rails

on the top, leaving a slot \% inches wide. Manholes are
provided in several places to give access to the channel,
and efiicient provision is made for drainin;^ it. Messrs.
Siemens and lialske, who have built this line, are now ex-
perimenting with various forms of contact shuttle. They
have asked for a concession to extend the line the whole
length of the Grosse Ringstrasse, now building, and they
also made an offtr to the town authorities to build, and
equip with electric apparatus, several tramway lines which
were originally projected for steam traction. In all cases
they ask that the usual concession of forty years should
be prolonged to fifty years, the extension of time being
justified by the heavy initial outlay for the permanent
way.

THE TELEPHONE.
The Western Electric company has just shipped to Port-

land, Ore., a multiple switchboard of the single cord pat-
tern. It is equipped for 800 lines.

Stockholm has one of the most perfect telephonic ex-
changes in Europe and it is said that its percentage of
subscribers is the largest of any European city.

The Supreme court has advanced the case of the United
States against the Bell Telephone company and set it for

hearing the second day of the next term. It will now come
up next October. The case is the original one brought
two years ago against the Bell company in Ohio by Attor-
ney General Garland.

Linemen of the New York and- New Jersey Telephone
company were raising a 40-foot pole over the Pennsylvania
railroad tracks near Bay street. New York, recently, when
engine 629 ran into the end of the pole and drove it up the

street like spear. It broke an iron lamp-post and a fire

hydrant off at the ground Two men who were passing
escaped death by jumping into the hallway of a tenement.

The following press despatch describes a successful long
distance telephone experiment last Sunday: The train

dispatcher's office of the Chicago & Alton in Bloomington,
III., was connected with Kansas City, the Western Union
wire number 40 being used. This is a copper wire weigh-
ing 210 pounds to the mile. The new long distance trans-

mitter of the Bell Telephone company was used here, with

six ordinary cells of Callaud battery. Kansas City used
a similar transmitter with four ordinary cells of Leclanche
battery. The conversation between Bloomington and
Kansas City was carried on as readily and perfectly as on
a quarter-mile circuit with the ordinary Blake transmitter.

Kansas City next extended the circuit to Topeka, Kan.,
and St. Joseph, Mo., and conversation was carried on as

readily as before. The distance is 370 miles to Kansas
City, making the longest circuit utiUzed something over

four hundred miles. The atmospheric conditions were,

perfect,

THE TELEGRAPH.
Twelve bills are before congress providing'for a govern--

mental telegraph.

The block in which was located the Western Union
Telegraph office at Middlesburg, Vt., was destroyed by
fire last week.

The miles of telegraph lines in the world aggregate ac-
cording to the New York Graphic, 743,096. The mileage
of the United States is 231.588. The number of miles of

lines owned by governments is 430,029.

The Chicago Tribune last week discontinued its business

with the Western Union Telegraph company and decided
hereafter to employ the Postal Telegraph company's lines.

The change was brought about by a disagreement between
the managers of the Telegraph company and the pro-
prietors of the Tnl/une. There were eight Western Union
operators at the Tribune offices.

The British government, it is stated, will soon inaugurate
in England and Ireland a system of telegraph money orders

to be governed by the same rules as those of the money
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order department of tliL- pust-ollice. The plan provides

for transmittinp orders by telcKrapIi for the payment of

sums not exceeding /lo [or each order. The cost over

that of an ordinary money order to go by mail will be the

usual charge for Ihc message. In this country a fee of not

less than $J is exacted, however small the sum lo be Iraus-

mitted may be, and tlien the regular price for scndinj^ the

message is char^^cd in addition. To telegraph §2.50 to

New York from Philadelphia co ts at least $3.75, or one and

a half times the amount lo be transmitted ninety miles.

In l^altiniore last week Judge Duffv, in the Circuit court,

decided the case of the Southern Telegraph & Cable com-

pany of New York against the United Lines Telegraph

company, Francis P. Stevens, Wm. A. Dunn and others in

favor of the complainant. The suit was brought in July,

1886, by the complainant corporation, to have the property

of the bankers' and Merchants' Telegraph company, which

was sold by the receivers in December, 18S5, conveyed to

this company, it having paid the entire amount of the pur-

chase money, $25,000. Owing to a misunderstanding at

the lime of the sale, the receivers insisted upon reporting the

United Lines Telegraph company as the purchaser. The
suit was brought to correct this, and was resisted by the

defendants on the ground that they were creditors of the

United Lines. Judge Duffy decided that the Southern

Telegraph & Cable company was the real purchaser of the

property, and passed a decree directing the property to be

conveyed to the complainant free from all claims of the

defendants.

Business Mention.
Holmes, Booth & Haydens report large sales of their

" K. K." wire for electric railroad purposes. The proprie-

tors of electric roads desiring to profit by the experience of

those who have engaged in electric lighting, propose to

guard against the evils resulting from poor insulation.

The Electrical Construction company of Chicago have

moved to larger and more convenient quarters at 175

Randolph street, second floor. The capital stock has been

increased to ©25,000 and the facilities greatly enlarged.

The officers are: N. Harter, president; G. A. Harter,

secretary; Mr. Whipple, treasurer.

Ernest Anthony, electrician, writes from Brainerd, Minn,

that his company is using the Thomson-Houston arc sys-

tem and that it gives " better satisfaction than any system

he has ever handled." He continues, " we are going to put

in another Thomson-Houston dynamo and an incandescent

plant of the Westinghouse alternating system of 2,000

lights."

The Shultz Belting company, of St. Louis, have recently

received an order for a belt 35 inches wide and 140 feet

long from the Lancaster Mills in Massachusetts. These
mills have been using the Shultz belting since 1S81. They
go a long ways from home, but they know where to get

good belting. The Shultz Belting company is running
night and day to keep up with their orders.

C. F. Dunderdale, of the Chicaijo office of the Water-

house Electric & Mfg. Co., reports business with that com-
pany as very satisfactory, and that the public interested

in electric lighting business are beginning to appreciate

the merit, efficiency and economy of the Waterhouse sys-

tems, and are willing to pay a higher price than asked by
competitors, as an economical investment in the long run.

F. W. Home, Western agent of the Excelsior Electric

Light company is receiving congratulations upon a hand-

some contract he has just taken from the Union Stock Yards
and Transit company of Chicago, to light their entire

yards. There will be two 30 light arc dynamos, double

carbon lamps, and 7J^ miles of circuit. The contract also

calls for the steam plant. The engine will be an Ide of 70
horse power.
The Thomson-Houston Electric company have recently

booked orders as follows: Eaton Rapids, Mich., 30 arc

lights; Joplin, Mo., 50 arc lights; Oswego. Neb., 30 arc

and 500 incandescent lights; City of Jackson, O., 35 arc

lights; Sioux City, la., Electric Light company, 35 arc and
650 incandescent lights; Lawrence, Kan , 60 arc lights;

Cleburne, Tex., 35 arc lights; Pella, la., 300 incandescent

lights; an additional order for 30 arc lights for Houghton.
Mich. ; Kalkaska. Mich , 30 arc lights; an additional order
for 35 arc lights for the Akron, O., Citizens Electric Light
company; Wahpeton, Dak., 30 arc lights; Union City,

Ind., 50 arc lights; and Ionia, Mich, 30 arc and 500 in-

candescent lights.

Electrical Patents.
Issued April 10 1SS8.

380,702. Dynamo Henry B. Slater, Detroit, Mich
380,752. Telephone Transmitter. Isaiah H. Farnham,

Maiden, Mass.
The invention relates to transmitters which contain

granulated carbon and is designed to prevent the car-

bon from packing. The case is provided with an elas-

tic or extensible bottom and means for adjusting said

floor or bottom by expanding and raising its centre so

as to diminish the carbon holding space thus pressing
the carbon therein up against the upper surface of the

diaphragm.

380,757. System of Electrical Distribution. William H.
Hart, Brooklyn, and James T. Goodfellow, Troy,

N. Y.
The invention consists in apparatus for distributing

the cables and wires in the conduits containing them,

:and in the manholes which are interspersed along the

lines of the conduits. A complete system is illustrated

,in eight sheets of drawings. The claims, thirty-four

in number, cover the constructions shown.

'3^0.765. Electric Accumlator. John M. Pend'eton, New
Brighton. N. Y.

380,766. Electric Cut-Out. Charles G Perkins and John
Tregoning, Hartford, Conn.

380,778. Municipal Telegraph Apparatus. John C. Wil-
son, Boston, Mass.
The invention consists in providing the bo.xes with

indicating signals that can be controlled in the central

office and the operation of which preferably can be

perceived from the outside of the box, so that the

policeman on coming to the box can tell at once and

without opening the box whether anything is wanted

of him, and if not he can continue his round without

having to open the box and transmit a signal as would

otherwise be required.

38o,77y. Municipal Telegraph. John C. Wilson, Bos-

ton, Mass.
380,780. Telephone and Signaling Circuit. John C. Wil-

son, Boston, Mass.

380,817. Electrical Governor. Frank E. Prichard, Cedar

Falls, Iowa.

380,824. Electrical Speed Indicator. Frederick W.
.Schlepegrell, Charleston, S. C.

380,829. Electrical Hand Cord Tip. Henry J. Swarts,

Detroit, Mich.

380,842. Apparatus for Examining Ores. John R. Wil-

liamson, Seattle, Wash., and William W. Hickies,

Oakland, Cal.

380.845. System of Electrical Translation. Reginald

Belfield, Pittsburgh. Pa.

The object of this invention is to provide means for

securing such automatic regulation as to at all times

insure a desired difference of potential on the working

circuit throughout the variations of resistance therein,

and further to render it possible to diminish or in-

crease the brilliancy of the lights, as may be desired,

and having the required brilliancy to render it con-

stant.

The third claim is as follows: "The combination,

with a source of electric currents and translating de-

vices, of two converters having their primary coils

connected with said source in multiple arc with each

other and their secondary coils connected in series

with each other and said translating devices, and

means for modifying the effective action of the core of

one of said converters upon its coils
"

380.846. System of Electrical Translation. Reginald Bel-

field, Pittsburgh, Pa.

Claim 4 reads : "The combination, with a source

of electric currents and a circuiit therefor, con-

verter having its primary coil connected in said circuit,

translating devices connected in the secondary circuit

of said converter, a soft iron core, and two coils ap-

plied thereto, one of said coils being connected in

series with said primary coil and the other in multiple

arc with said secondary coil, means for altering the

relative action of said soft iron core and its coils, and
one or more converters in multiple arc with the first-

named converter
"

380.855. Galvanic Battery. Horatio J. Brewer, New
York, N. Y.

380.856. Galvanic Battery. Horatio J. Brewer, New
York. N. Y.

380.879. Electric Locomotor. Stephen D. Field, Yon-
kers, N. Y. Claims 4 and 15 are given.

" 4. The combination, with the driving wheels of a

vehicle, of crank pins upon the same, a horizontal link

connecting the crank pins, an electric motor mounted
upon the axles of- said wheels, having its axis in the

plane of the axes of the driving wheels, a crank upon
the shaft of the motor, and a vertically yielding con-

nection between the crank and said link.
*' 15. An electric circuit controller consisting of a

series of contact springs, a contact surface in the

form of a segment of a cylinder, a shaft upon which it

is loosely mounted, a knee joint connecting the same
with the shaft, whereby one edge may be thrown a

greater or less distance from the shaft, and a non-con-

ducting striking surface for the spring."

380.880. Electric Locomotive. Stephen D. Field, Yon-
kers, N. Y. Claim i. follows :

" The combination, with an electric motor, of a

vehicle carryirig the same and supported on springs, a

crank arm at each end of the armature shaft set at an
angle with reference to each other, crank arms upon
the wheels upon opposite sides of the vehicle, coupling

bars connecting the respective cranks of the motor with

the cranks of the vehicle wheels, supporting bars be-

tween the axle of the motor and the driven axle, and
links connecting the respective vehicle wheels with

other vehicle wheels upon the corresponding sides."

380,905. Electrical Telephone. F. Du Pont Morston,
Philadelphia, Pa.

The carbon diaphragm has a wire conductor, extend-

ing entirely around it and leading to one pole of the

battery, the other electrode being a loose carbon rod or

ball resting upon the diaphragm and connected to

the other po'e of the battery in the usual manner.
The third claim is as follows :

" In a telephone, a

horizontal traveling diaphragm having a peripheral

connection for one conductor, a gravitating electrode

being sustained in a dust tight guide tube."

380,922. Electrode for Secondary Batteries. Richard
Packer, Chester, Pa.

380,925. Microphone Transmitter. George M. Phelps,
Brooklyn. Filed Oct. 2, 1879.

The invention consists in placing the diaphragm in

a horizontal position above a downwardly flaring

mouthpiece, in a diaphragm made of alternate disks of

soft paper and thin metal cemented together, and in

mounting a standard on the center of the diaphragm,
and securing an inertia-weight to a spring fastened on
the standard, the weight carrying suitable contact

pieces with devices for adjusting the degree of pres-

sure or area of the contact surfaces mounted on the

standard.

380,942. Electric Indicator. Oliver B. Shallenberger,
Rochester, Pa.

The invention consists in deriving from the main
circuit currents having a potential directly dependent
upon the difference of potential at the terminals of the

generator, and currents upon a second circuit having a
potential dependent upon or effected by the loss or

drop upon the lines where that loss is sufficient to

cause an appreciable effect on the work-circuit. The
effects of the currents thus derived arc .balanced

against or caused to oppose each other, and the re-

sultant indicates the difference of potential existing

upon the work-circuit.

380.943. Volt-Ammeter. Oliver B. Shallenberger, Roch-
ester, Pa.

Claim 1 follows: "An ammeter for alternating or

pulsatory currents, consisting nf the combination with
a voltmeter, of an electric converter having its prim-
ary coil connected in s-^ries with the work circuit and
its secondary coil connected through said voltmeter."

380.944. Electrical Pressure Indicator. Oliver B. Shal-
lenberger, Rochester, Pa.

Claim 4 is given :
" An electric indicator consi>ting

of two opposing coils, a metallic resistance, in circuit

with one coil, a resistance varying with the quantity

of current traversing it in circuit with the second coil,

a third coil, and an indicator acted upon by the result-

ant effects of the three coils."

380.945. Adjustable Inductive Resistance, OUver B.

Shallenberger, Rochester, Pa.

The object of the invention is lo provide a con-
venient form of adjustable inductive resistance, the

value or effect of which may be increased as the core

is withdrawn from the coils. The invention consists

in applying to the core of soft iron oppositely wound
coils of insulated wire, which have equal and opposite

effects upon the core when the latter is in its normal
position, thus producing no inductive resistance. As
the core is withdrawn, however, it is gradually re-

moved from the field of one coil, and thus the value

of the other coil greatly increases until its full effect is

obtained. The deviue is further provided with a

short-circuiting switch or cut-out, which serves to

short-circuit the coils when the core is in its normal
position.

Claim I reads as follows :
" The combination, with

an incandescent electric lamp and a circuit supplying
currents thereto, of an adjustable inductive resistance

for turning down the lamp, consisting of magnetizable
material and opposing coils of wire wound about the

same, both of which are normally included in circuit."

380.946. Central Station for Alternate Current Systems
of Electrical Distribution. Oliver B. Shallenberger,

Rochester, and Henry M. Byllesby, Pittsburg, Pa.

380.947. Electrical Indicator. Olivet: B. Shallenberger,

Rochester, Pa. We give claims i and 7 :

" I. An electric indicator consisting of two coils

opposing each other, one coil receiving currents de-

pendent upon the potential at^the terminals of the

source of electricity and the second receiving currents

dependent upon the current in the work circuit, and
an indicating device operated by the resultant effect of

said currents.
" 7. An electric indicator consisting of a converter,

the primary coil of which is designed to be connected
in an electric circuit, neans for adjusting the active

length of the conductor constituting the secondary
coil, a solenoid included in the secondary circuit, a

second solenoid acting in opposition to the first-named

solenoid, and an indicator affected by currents travers-

ing said solenoids
"

380,971. Construction of Stationary and Itinerant Elec-

trical Batteries. James T. Armstrong, London, Eng-
land,

Claims 3 and 6 follow: "3. A galvanic battery

electrode or element formed of tinned scrap iron

molded or pressed into the desired shape."
"6. A perambulating or itinerating electrical ap-

paratus comprising a car or wagon having a depressed

center forming a passage way, the battery cells ar-

ranged at the sides Of said passage way, and the mov-
able supply and stationary feeding cisterns arranged at

one end of the car.

380,989. Secondary Battery. Hiram H. Carpenter, New
York, N. Y.

Claims i, 4 and 13 are given : "i. A hollow electrode

composed of alloy containing lead and silver and a

body of active material within the same.

"4. A hollow electrode for secondary batteries,

adapted to receive the active material within it, having

a movable cap covering its top.
" 13. In a secondary or storage battery, in combi-

nation with the positive and negative electrodes com-
posed of lead and silver and provided, respectively,

with oxide of lead and silver and carbonate of lead

and silver as active materials, the electrolytic liquid."

381,004. Apparatus for Forming Sheets of Nickel or

Other Metal by Electrolysis. Moses G. Farmer,

Eliot, Me.

381,048. Contact Making Device for Electric Railways.

Frank Wynne, Westminster, County of Middlesex,

England.

381,054. Alternate Current System of Electrical Distri-

bution. Henry M. Byllesby, Pittsburg, and Oliver

B. Shallenberger, Rochester, Pa.

A number of dynamo electric generators are

employed—say four in number. These have their

field magnets supplied by currents from two separate

exciters, each provided with its own driving engine.

The field magnets are connected in multiple arc with

their respective exciters and the generators are inde-

pendently regulated.

We give claim 2 :
" The combination, with two

independently driven electric generators, of two or

more alternate current generators having their field-

magnet coils normally supplied from said generators,

respectively, switches for placing the field magnet
coils of the alternate current generators either inde-

pendently or jointly in connection with either or

both of the first named generators, and means for

regulating the strength of the current from the latter

generators."
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TinI^Belt

^^ Friction Clutch Pulleys

11-23 South Jefferson Street.

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5ih St., Phila.

FOR DYNAMO DRIVING.

Investigate before Buying.

Central Electric Co
HARD RUBBER, SOFT RUBBER,

FOR ELECTRICAL PURPOSES.

Electric Light, Telephone and Telegraph Supplies.

38 and 40 LaSalle Street, Chicago.

Notice to Contractors.

Notice is hereby given that sealed proposals will be received by the Common
Council, of the city of Indianapolis, Indiana, up to 8 o'clock p. m., of tlie 7th day of

May, 1888, for lighting- the city with Electricity.

Specilications for the above work are now on file in the office of the City Civil

Engineer, and can be had oh application.

S. H. SHEARER, City CivU Engineer.

C. F. Annhtt, President. S. r. Fhston, VIce-Pres. and Treas. Chas. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

-DEALERS IN—

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lighting, Fire and

Burglar Alarms, Electro-Medical Apparatus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

CHAS. A. CHEEVEK, Pres. WILtARD L. CANDEE, Treas.

The Okonite Company,

No. 13

ITE"Wi

^lON/> PARK ROW,

"yOIlK.

trade mark.
Manufacturers of

ULECTRIC LIGHT, TEJLEFBONE and TELEGRAPH
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We. particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that It Is the safest wire for the purposes known, and we
can. without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated
OKONITE TAPE, the oest Insulated Compound for making joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch. 38 & 40 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.

Nebraska Branch. MIDUND ELECTRIC CO., Omaha. Neb.

Boston Branch, F. E. PETTINGELL & CO., Boston, Mass.
Kansas City Branch, INTER-STATE ELECTRIC CO., Kansas City, Mo.

Standard Electrical Test
INSTRUMENTS.

AMMETERS and VOLTMETERS
OF ALL KINDS.

Ayrton & Perry New Spring. Carpentir, Hart-mann & Co., Galvanometers, Bridge and
Rheostats by all the Prominent
Makers. Call and Examine.JAMES V». QUEEN & CO., 924 Chestnut Street, PHILADELPHIA.

Reliance Oil <& Grease Co.
(J. M. BACHERT, Manager.;

6 Bratenahl Building,

CLEVELAND O. ^"

U. S. A.

SEND FOR DESCRIPTIVE
CIRCULAR.

Liberal Terms to Resident Agents.

SAMPLES FREE ON APPLICATION

SOLE MANUFACTUBEES OF

"UNIVERSAL" DYNAMO MACHINE OIL,
Reduces, Instantly, all Frictlonal Heat, keeps Journals Cool. Absolutely no Clogging. The best

Oil ever placed on the Jlarket to meet the requirements of Electric Light and Power Plants. "Valve
Oleine," for Valves and Cylinders. "Eclipse" Lubricating Compound. "Chelsea" Scale Solvent-

Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Insphctok of the Boston Fire Underwriters* Union, under date of March
29, 1886, he says : " A Thoroughly Keliable and Desirable Wire in Every Respect."

The rubber used In Insulating our wires and cables Is specially chemically prepared, and is guaraiiteed
to he waterproof, and will not deteriorate^ oxidize or cracky and will remain flexible In extreme cold weather
and not affected by heat. The insulation Is protected from mechanical Injury by one or more braids and the
whole slicked with Clark's Patent Compound, which is water, oil, acid and. to a very great extent, fire proof.
Our insiclalion will prove durable ichen all others fail. We are prepared to furnish Single Wires of all
gauges and diameter of Insulation for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hampshire Street, Boston, Mass.

HENET A. CLARK, General Manager. HERBERT H- EUSTIS, Electrician.

The Electric Packing Co.,
CLEVELAND, OHIO, U. S. A.

MANUFAOTURKES OF THE

Patent High. Speed Packing,
MADE ESPECIALLY FOR FLECTRIC LIGHT ENGINES.

Delivered free on 60 Days' Trial. Satisfaction Guaranteed or no Pay.

THE BILLINGS & SPENGER GO.,

MANUFAOTUKERS OF

Droii ForgiDis in Coper, Iron or Stee

Pure Copper Commutator Bars for Electric Motors or Generators,
Steel Commutator Rings and Nuts. Steel Wrenches and Eye Bolts.

Correspondence solicited and estimates furnished on receipt of models.

Ilillll II I

' "' -'"''—
UHOP FORGING-S ERWmiRE COPPER.

THE BILLINGS" &SPENCER.CO HARTrORD.CONN.

The Eddy Electric Mfg. Co.
-MANUFACTURERS OF;;

A^utomatic Electric Motors,
IN ALL SIZES FROM ONE-HALF H. P. UPWARDS.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of IVlanagement,
Remartcable Simplicity, Etc., Etc.

Dgnamo Elecl^ric TI]achines,
For Electroplating, Electrotyping, Copper Refining, Etc.

C. F. DUNDERDALE, Agent,
154- LaSALLE STREET, CHICAGO. The Eddy Electric Mfg. Co., Hartford, Conn.
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J. B. YOUNG,
PRESIDENT AND TRCAS,

B. K. JAMISON,
VICE-PRESIDENT.

OFFICE,

N O. 69

Schmidt & Friday

Building.

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 1 87 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

GHRISTCHURGH,
NEW ZEALAND.

Electric [ighting.

The Council of the City of Christ-

church, New Zealand, hereby invites

tenders for lighting the above city

with Electricity, in accordance with

the Specifications and Conditions to

be seen at the officp of C. R. Buck-

land, Esq., resident agent for New
Zealand at San Francisco.

Tenders to be sent direct to the

Christchurch City Council, New Zea-

land, to arrive on or before the ist

day of July, i888.

F. T. HASKINS,
City Council Office. Town Clerk.

Feb. 23, 1888,

EVEIIYBODY INTERESTED IN ELECTRIC
LIGHTING SHOULD KEAD

i(

municipal [ighting'

Because it gives all desirablo infonnatioii aboti

tlie subject.

It tella wluit systems sire used ; liow lliey i\ve

operated; how ttie lamps and wires aie strung; llie

aien lighted; what the lights cost; the hours burned;
the contracts, etc., in nearly every town and city in

the country.
It tells all about municipalities that operate their

own plants.

It tella how city officials, councils, mayors and
others should Invesiigate.

It tells electrical manufacturing companies when
public contracts expire.

It rella electricians and others what the uuder-
gi'ound wire question has developed.

In fact, it gives tlic Alptni and the Omega of the

whole ranyc of public liy:hting.

It Should be in the Hands of Everybody.

Coimclla that are discussing this question; mayors
who want to write about It; city clerks "who are
instructed to procure certain Information on It; news-
papers that want to keen posted ; electrical people

who want to reach the patrons of electrical material;
local light companies who want to know what their

contemporaries are doing, should all read this book.
Send fifty cents for a copy to

FEED H. "WHIPPLE,

Detkoit, Mien,

BINDERS
FOR
THE Western Electrician

Can now be had at this Office.

PRICE $1.00.

WESTERN ELECTRICIAN, 6 Lakeside Building.

THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON, 0.
ANllKAIJIt'ltKllh (IF-

Hard Rubber Goods for glectrical purposes.
KI'KCIAI.IIK.S (IK ALL KINIIS MADE TO OUDEI:.

Soft Rubber Tubing and Rubber Tape.
Ciiliito(;ii(' iiiirl ['rl(;i-H fiirnlHhei] on appllcutlon.

The Bishop (utta-percha [o.

422-426 E. TWENTY-FIFTH STREET,

ITe^KT Yorls: City, N- Y.
la THE ONLY MANUFAeTUHEB IN THIS COUNTEY USING

Qutta-perel^a as ap Insulator,

and it is conceded by all experts as superior to every other insulation for UNDER
WATER and UNDERGROUND—when not subjected to excessive heat.

We have the oldest plant in the United States for INSULATING ELECTRICAL WIRES,
and we are prepared to manufacture wires of HIGH INSULATION for every Electrical

Purpose, from the finest Magnet Wire to the Heaviest Cable, and to fully guarantee

them as to QUALITY and DURABILITY. "Wc are the only manufacturers of

(T\arl^s' ^ompoijpd Ipsolatiop,

which is superior to all other compounds for BATTERY COPPERS, S*ITCH BOARDS
and INSTRUMENT CONNECTIONS. Our

Balata plexible ?ords
are absolutely WATER and ACID PROOF, and have no equals for movable INCAN-
DESCENT LIGHTS, SWITCHES or BATTERY CORDS. Our

I^ubber (?o/npou9d Ipsulatiop

for ELECTRIC LIGHT AND AERIAL USE—a new feature with us—is under the direct

charge of an expert, who was twenty years superintendent for Siemens, of London,

and has had more experience than any other man in America in insulating wires.

We employ in every department the best attaininable talent and use only the

PUREST MATERIALS and the most improved machinery, besides much especially

devised b}^ our experts.

se:nd for catalogue.

THE EiDisoN i;^[jlchiite; IZSTORI^S,
SCHENECTADY, N. Y.,

MANITFAOTUKEES OF

Insulated Wires, Flexible Cords ^nd^Gables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B. LYMAN
Electrical Supplies,

Cleveland

uhio.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished _

and Erected.
Send por Catalogue.

GEO. H. BLISS,
ELECTRICAL. EXPERT

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

''/looms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

Bug i Dust Proof

BELLS.

IIL Hazazer & Slanley,

^UECTRICAU
Manufacturers,

32 & 34 Frankfort St.,

NEW YORK.
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HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper IVIagnet Wire, Flexible Siil< and Worsted
Cords for Incandescent Lighting, Round and Fiat Copper Bars for Station Worl<. Insulated Iron Pressure Wire.

PATENT "K^ K; LINE WIRE

I

FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

factories: waterbury, con n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL,
185 DEARBORN ST., CHICAGO, ILL. NEW YORK AGENT.

AGENTS'FOR FOREST CITY AND OTHER CARBONS.

ccC & C" ELECTRIC MOTOR CO.
FAN OUTFITS,

%, ^, X HORSE POWER.

Fan Outfits with the Latest Me-
chanical Improvements for Arc and

Incandescent Circuits.

Motors designed to drive any make of
Ventilating Fan.

ARC IVIOTORS
with our new Automatic Regulation

keep their speed absolutely

constant.

Automatic Motors for any Incandescent
Circuit.

MANUFACTORY: 90 South Fifth Ave., NEW YORK. Chicago office: Adams Express Building.

MAGNETO BELLS.

Rose &. Reizi,

1^ EiectrJG Morks,

322 N. Second St.. St. Louis, Mo.

SEBASTIAN MAT & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed especially for electri-

cians and others requiring aliithe

for accurate wort. Catalogue of
Lathes, Drill Presses, Tools, etc.

mailed od application.

Xja.-tli.es 0x1. *X*xri£i.l.

184 W. Second St, Cincinnati. 0-

THE GLOBE ELECTRIC COMPANT,
Office, 46 S. Water St., Works, Champlain St., Cleveland, 0.,

—MANTTPAnTtJRERS OF

—

ELECTRIC lilGHT and POWEK and TELEGRAPH
and TELEPHONE

Swif^ches -^andf Swii^chboards,
Ampere Meters, Volt Meters and Resistances, Lamp Holders,

Cut Outs and Commutators.

Agents for European and other Electric Specialties.

WATERHOUSE SYSTEM "

ARC AND INCANDESCENT
ELECTRIC LIGHTING.

The only perfect Automatic Instantaneous
Current Regulation.

A 2,000 c. p. Arc Light produced with less than two-thirds of a Horse Power, or
twelve 16 c. p. incandescent lamps to one Horse Power.

We are producing 210 2,000 c. p. Arc Lights, Commercial lighting, on 3,400 Ihs.

of coal per night, from dusk to 1 o'clock, or 2 lbs. of coal per light per hour.

We guarantee that the above lights will successfully compete with any Arc Lights
in the world, for Size, It /Uteiiess and steadiness.

Advantages, 25 per cent, less in steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND MFG. CO.
HARTFORD, CONN.

—AND

—

154 LA SALLE STREET, CHICAGO, ILL.

SHAWA GEARY
MFGR'S StDEALEBS

53 & 55 NO.SEVENTH ST.

.. PHILADELPHIA /

SEND FOR CATALOGUE.

li n Die
Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

The Standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Leclanche Batteries

Are those which bear this

liABEL and the Trade-Mark, GONDA.

DO NOT BE IMPOSED UPON BY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO..

eoNDA (FOKMERLT phism) CELL, COMPLETE. 149 Wcst Eighteenth street, New Yorlc.

GENUINE DISQUE CELL, COMPLETE,
. The Porous Cell also bears Label.
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Electric Light Repairing, General Machine iob-Work, Pattern Making, Etc., Etc.

ELECTRICAL AND MECHANICAL ENGINEER, R^A^rJe^FlgvuRER.
Office and Works: 76 MARKET ST., CHICAGO.

American jE^^cfpical Wo^t^s,
/ / PROVIDENCE, R. I.,

KXri,L!SlVlC MANUFAdTlIUKKH OF TriK

ii£

Telegraph, Teleplione and Electric Light.

Highest Insulation and Lowest Inductive Capacity

of any Cable in the Marl(6t.

\ New York Office, 18 Cortlandt Street.

P. C. ACKEBMAN, Agent.

Chicago Electric Club.

Tliore will be a meeting of the Chicago
Klectric Club Monday evening, April
'Z'Ad, at 8 o'clock, at the rooms of the Club,
123-124 Cliirk Street.

Annunciators,
PATENT GRAVITY DROP.

ANNUNCIATOR SUPPLIES.

Mansfield Electric Co.,
383 FEDERAL STREET, BOSTON, MASS.

G^ILES JLITXI-T^AGNEXIC
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Oentlemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months -;_- _-^

that I have worn my watch, and to-day --^1 _

it is (without correcting time) about one f
^' :

minute slow. Considering the fact that .-r -Jj
I am every day near dynamo electric .

" ~
machines in our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-

tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-
ure, can be derived from a good time- \7^
keeper. At present, I look upon a watch '^J°:

without a shield as a thing incomplete, "r_:^

and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic disturbances.
Send for descriptive circular.

-WriLXCHES.
'

' * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.
WM. A. ANTHONY,

Prof. Phs. Dept., Cornell University.

GILES BROS.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-

tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactured for both.

/^re apd I9ea9d(^8(;e9t (?ir(;:uits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

Address :

CORRESPONDENCE SOLICITED.

I 1 SOUTH STREET, BALTIMORE, MD.

Factory A» Constitution and Monument Sts.

NEW YORK

:

Rooms 347, 348 & 349 Pottee Ettilding.

Factory B, Bnren and Moniunent Sts.

BOSTON

:

Rooms 57 & 58 Hancock Bldg., 178 Devonshire St.

Western Department, Dearliorn Biiliiin£.13fl Dearliorn St„ Rooms 30-31, GMcep, 111.

TJ^e U/oodbury

AUTOMATIC

Cut-Off High Speed

-MANTTFACTUBED BY-

?3t500DBlII^Y €ngikb

(©OMPANY.

ALSO BtnLDEES OP

piaii^ 5Iide l/alue

Valve ffleflimn

AUTOMATIC

^Qut-off ^T)(^ms
AND

TUBULAR BOILERS.

AddresB the Mftnufactarers at

652 Mill street, ROCHESTER, H. Y.
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J. J. DICKEr, President. ISKAEL LOVETT, FLEMON DRAKE, Vice President
E. J, WELLS, Sfic'y and Gen'l Man. Sup't and Electrician. L. H. KORTT, Treasurer.

MIDI/AMD ItlCTEIC C&.,
OMAHA, NEBRASKA.

DEALERS IN

For tU® Telegraph, ^eXep^cme a^dL Electric %ighU

Hotel and House Annunciators, Burglar Alarms, Fire Alarms. Electric Gas Lighting, Speaking Tubes,
Elevator Annunciators, Batteries, Push Buttons. Electric Pens, TelegraphLearner's Instruments, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, Railway Velocipedes, Cars, Etc.

TVK6TERN Agents THE OEONITE CO., and the Return Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. We own the Franchlaes of the Western States and Territories for the

IMPROVED McCULLOH

-Htc^]aERIC7IN4DipB(ICT-f JPEDEG^^PP •!• ^YgTEja,*-^
and are prepared to give franchises and construct plants on reasonable terms.

lBP"EBtImates furnished and contracts made for any and all kinds of Electrical Work In any part of the
West. Corresp ondence solicited. IllustratedCaialogue and Price List on Application.

United States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PBOPBLKTOKS OF THE

Cliase Police aM Fire Alarm Telegram!

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

y

C33L.ES"\7"E3IL..A.Kri3, OHIO.
MANUFACTURERS OF

Ineandeseenee

Lighting

Apparatus.

Clectpic Fljotops!
CARBONS FOR ARC LAMPS. Etc., Etc.

Chicago agent,

ALEXANDER KEMPT,
130 Washington St.

Omaha agent,

E. G. TUPPER,
1509 Famham St.

FRANKLIN S. CARTER. CHAs. M. W1LK.I.SS.

ESTABLISHED 18 6 7.

E. WARD WILKINS.

PARTRICK & CARTER,
Manufacturers of and Dealers in Every Description oi

Electrical Supplies.
WH MAKH A SPECIALTY OP

Hotel and House Annunciators, Burglar Alarms, Bells, Batteries,

AND A FULL LINK OF

SUPPLIES FOR ELECTRIC BELL WORK.
We publish Catalogues of all our Manufactures, and will forward to any address

upon application.

N. B.—In applying for Catalogues please state whether " Electric Bell " or " Gen-
eral Supply" Catalogue is wanted, and if la the trade inclose business card for discounts.

I 114 Sonth Second Street, PHILADELPHIA, PA.

Tl2e Dar^k^F-Ru^^ell fY^mln^ ani [T\[^. Qo.

ry JiW* y'^^^^m^^^X Adapted to an systems.

/M^imsmi^m CITT OFFICE,

ft

Gapboii^
ST. LOUIS,

MO.

The Empire City Electric Co.

15 DEY STREET,
NEW YORK.

|V|aNUFACTURERS & D'^'^'-ERS

IN ALL KINDS OF

ELECTRICAL SUPPLIES.

NEW PATENT GAS ATTACHMENT
FOR FITTING FLECTBIC LIGHT SOCKETS TO GAS FIXTURES.

No more burnt wire conductors where this attachment is used.
Remove gas burner, ac- ew nozzle In Its place; by replacing and screwiog gas burner on nozzle, you effect

a solid, pcnnanent, gas tight job. Send orders to FRANK S MARR
Bissell Block, PITTSBURGH, PA.

:::::::::::::::::::::::::::::::::::::::::::...:::: LAW OFFICE , ::::::::::::::::::::::::::::::::::::::::::..::::=

Rooms 68 and 69 Temple Court, 225 Dearborn St., CHICAGO.
PATENT AND TRADE -MARK CASES.

^laSO^'Mio iai@^^ mM.'MM^mm,

I^SLTrsL€Lsty Oo^rtoon.
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WANTED!
Electric Light Superintendents

To test our P. & B. Insulation. We will furnish, upon application,

any Superintendent with

20 FEET OF P. & B. FREE OF CHARGE,
AND WILL FORWARD IT

BY EXPRESS, CHJLRGES PREPAID.
~

I
P. & B. is thoroughly waterproof and specially adapted for such work as running

through trees, as the chafing of tree limbs cannot cut the insulation or wear it off.

CHEAPEST AND BEST
Insulation made is P. &. B. First cost being very little more than underwriters and it

being superior in every way and much more durable. P. & B. Insulation can be used

where underwriters and other cheap Insulations are not permitted.

P. <Sc E. n^SXJI^JLXIOI^
IS allowed for

OVERHEAD WORK IN CHICAGO.

Write for further particulars and quotations. P. &. B. INSULATION IS UNEQUALED. Do not buy
before giving it a trial.

The Electrical Supply Co..
171 Randolph Street, CHICAGO.

Factories, ANSONIA, CONN. Branch Office, 125 W. SIXTH STREET, KANSAS CITY.

THE ELECTRICAL PROTECTIVE SUPPLY CO.,

Factories: ANSONIA, CONN.
Manufacturers and Importers of and Dealers in

Telegraph, District Telegraph, Telephone, Fire Alarm, Burglar Alarm, General Electrical
Supplies, and Railway and Steamship Supplies.

Sole Agents United States for APPLEGATE'S ELECTRIC FLOOR MATTINg.

THE ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER. Manager. 171 RandolDh Street, CHICAGO.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.

i
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^LECTRIC t- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power In operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Thie JLlMERICiLK' DYlSTAiytO HAS HO HQUAL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits 01

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

Ahebicam Ilectbic Mamufactubimg Co.,

18 Cortlandt Street, NEW YORK.

Standard Electrical Works,
MANUFACTURERS OF

/irNUNcTtTORs. Telegraph and Telephone apparatus,
°""°

.^^n^s
SOLE MANUFACTURERS OF THE

HESS SYSTEM OF GUEST GALL, FIREALARM # ANNUNCIATOR COMBINED.

I

CALL BELLS, "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

[ In Stock : Full Line of Iron. Steel and Hard-Drawn Copper Wire. Delivered at Lowest Prices.

^^ ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. ..£1 CINCINNATI, OHIO, U. S. A.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF ML^^^ 1^^, ^^^^^'"* "^EP^R^WENT:

Single YalvG and Corliss YalvG ^^^ S^^^U^ ^IW *, *^ ^ ^ , ^_l^^^^^m^^^m fw'i No. 10 S. Canal St.
ENGINES. il/#^^&lli^^^B " 'T

KiP4r^^^^^^H^kn ,'
; CHICAGO.

SELF CONTAINED AND SINGLE CRANK

* ENGINES ^Jl a^Pig^ '^
;. H. S. WALKER, manag.«.

Speciallj AJaptel for Electric Lisltiiig. TELEPHONE 4024.



WESTERN ELECTRICIAN. April 21, 1553

SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

fort Wayne Jenney Electric Light Company,
I FORT WAYNE, INDIANA.

Tb.e most carefully T^orlsed out and coxnplete Alternating System of Electric

Ziig]itins In Szlstence.

ARMATURE

MuM

Converter

ti

12

16

POWBF

ki|)s

TO THE

Horse Power

Guaranteed.

SLATTERY ALTERNATING DYNAMO.

port U/ayneJenney Electric Cight Company,,
MANUFACTURERS OF

Xlie Slattery IndvLction System,
AND

THE JENNEY ARC DYNAMO AND LAMP.I
Main Office .and Works, FORT WAYNE, IND.

NEW YORK OFFICE: 242. 244 E. I22d St. New York Electrical Construction Co.

CHICAGO OFFICE, 115-117 Monroe Street, I PHILADELPHIA OFFICE, 126 N. Seventh St.

W. J. BUCKLEY, Manager. I G. A. WILBUR. Manager.
CITY OF MEXICO OFFICE MEXICO, F. Adam, Successor.
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C. F. Annktt, President. S. F. Fenton, Ylce-Fres. and Treas. Chas. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

-DKALSES IN-

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lighting, Fire and

Burglar Alarms, Electro-Medical Apparatus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

(100 Conductors.)

Telephone Companies
Will profit by corresponding with the undersigned relative to

Telephone Cables,
for Underground or Aerial uses, if purchases are contemplated

the present season.

Standard Underground Cable Company,

Branch Offices :

General Offices, No. 708 PENN AVE., PITTSBURGH, PA.

I New York, Telephone Building, Cortlandl St., G. L. WILEY, Mangr.

j Chicago, 139 East Madison Street, F. E. DEGENHARDT. Manager. (50 Conductors.)

I jPBB|> ^ The i

|l
I

™™ I

'' Insulatic
nJ-', —' quarter

'S KERITE INSULATION.
acknowledged Standard for durable and high
on. Its merits proved by a record of over

quarter of a century. Adapted to all electrical purposes.

Electric Light and Power. Aerial Use,

Telegraph and Telephone, All Sizes Subterranean Use,

Railway and all other / j Fnraieil Wires S""""""* "««

Branches of Signaling.
''"'" '^"'<">o<' "iias,

concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen'l Mgr., - 1 6 Dey St.. NEW YORK.

AMERICAN

[eather [jink gelt Co.

SPECIAL

DYNAMO^BELT!
Chas. A. Schi£ren & Co.

Manufacturers and Sole Agents,

4-7-51 Ferry St., New York.

' 86 Federal Street,

/ I BOSTON.

416 Arch Street,

PHILADELPHIA.

::::::::::::::::::::::::::::::::::::::...:... LAW OFFICE ,=--———-—
Rooms 68 and 69 Temple Court, 225 Dearborn St., CHICACO.

PATENT AND TRADE -MARK CASES.

?t= Ci|LLfflDEl^ "^w"
LATING and

WATERPROOFING cofflpAisy,

MAMTJFAOTUEEEB OF

MlTnTM and irsIl$I9&S

[INSULATED WIRES AND CABLES.
Bitlte Wires for Use Underground, (n Plaster,

Damp Places, Etc., Etc.

Tbinidad WIBH8 for Line "Work In place of TJnderwrlters.

NEW YORK SAFETY STEAM POWER CO.,
Builders of High Grade Self-Contalmed

Antoiatic Cil-Off Eiiies,
BPHOIAILT ADAPTBD FOE -RVKSTNQ

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

Westken Office ajto 'Wakeeooms:

64 & 66 S. Canal St., Chicago, III.

WM. A. HAMMETT, Manager.

ANSONIA BRASS & COFFER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

C B Ji S A

^.—Copper Wire. B. B.—Two Braids, saturated with Fire-Proof Insulation. C.—Braided Cotton,
•iaturated with a Blacky Weather-Proof Composition.

Approved by New York Board of Fire Underwriters, Samples furnished upon application. Pure Elec-
tric Copper Wire, bare and covered, of every description.

uiARCRnnue. i 19 and 21 Cliff St., New York.WAimtiuuMa.
I 64 Washington St., Chicago, Ills.

FACTORIES:
ANSONIA, CONN.

Dakikl W. Maemon, President.
AnDisoif H. Korbyee, Vice-Fresldent,

Cbabxjcs ]>« JBK1TB7, ElectTlotaB. Bbaqtabd Bobison, Secretaiy^
Amob E, Hollowell, Treasorcv

Jenney Electric Company.
Sole Owners of alHli 1 ri in

1 Ii nttons (rf Cliarles D. .Teniiey (SnowB as the Jenney System) and Sole Owners and Manufacturers ol Ms

Improved Dynamo, [amp ^
Electric |l|otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these eeaentlals It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Ltghiing
Plants tor Cities, Companies or Individuals.

Prices FuRNisH£D for the Jenney Arc or Incan>
DESCENT Systems, or fob both combined.

The Jenney Incandescent Dynamos are self-regulating,
1 permit the taming on and off of one or nil of the Lamps

''
t Company gives special attention to furnishing MillSy

IhctoT^es, etc., wi h Individual Plants.

SEiO FOB FilJFIlET aiDSiniTIIIG iU lESEIIIIflB TIE SVSIEU. .Ml

OFFICE AND W0BK3:

Cor. Kentucky Ave, and Morris St.

INDIANAPOLIS, IND.
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The Thomson-Houston Electric Bo.
EASTERN OFFICE: WESTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON. PULLMAN BUILDING, CHICAGO, ILL.

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

<f*^><M

SERIES LAMPS
FOR

)|rc-Circuits.

These Lamps have repeated!
shown their superiority under
test.

First Medal : Best Arc-Light, Louisville, 1888,

First Prize : Best System of Arc-Llgbtlng,

Cincinnati Industrial Exposition, 1883.

-OF-

Electric Urc-ljighting

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION ,

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light with ail or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the customer.

SELF GOVERNING ELECTRIC MOTORS
of all sizes for the transmission of Power. Plans and estimates for all kinds of Arc

and Incandescent Ligrhtlnfi; and Power Plants.

f 2.
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Edison's NewLamp
RESULT OF

EXPERT TEST
U. S. LAMP.

Grand Opera House
BY ELECTRICIAN OF

Chicago & Dorthuiestern J. j(.

Over 2000 Hours Average Life and 12.18
16 candle power lamps per horse power.

CHICAGO & NORTHWESTERN RY. CO., TELEGRAPH DEPT.

G. H. Thater, Sup't.

Chicago, March 13, 1888.
Leonard & Izard, Chicago.,

Dear Sirs :—Regarding the Electric Light Plant at Clinton, Iowa,
installed by you for this Company last December, I wish to say that your
guarantee of 12 sixteen candle power lamps per horse power and 600 hours
average life has been more than realized. The result, from careful tests,

shows 13.18 sixteen candle power lamps per available horse power, and the
record up to date shows an average life of over 3000 hours.

The pressure over the entire system does not vary over two volts,

and the insulation with everything connected exceeds 100,000 ohms.
The dynamo works without sparking, and the whole plant is in every

way satisfactory. Very respectfully,

(signed) G. H. Thatek, Supt. Telegraph.

Plant Installed by LEONARD & IZARD, °"""Sfln^^fl"o\lfi"n'|°c"o^"'*"^

185 DEARBORN STREET, CHICAGO.

MINNEAPOLIS.

610 U. S. 16 Candle Lamps, 53 Indicated p"

348 Edison 16 " " 54

ORSE
POWER.

CONSEQUENTLY, THE

Edisor Puiit oins Kejected dhd Put Out,

AND UNITED STATES PUT IN.

U. S. 610 Lamps, 53 H. P., equals 1 l^VoPer H. P.

Edison 348 Lamps, 54 H. P., equals 6AVperH.P.

above fkom accurate tests, no comments rOK paeticulaks, apply to

THE U. S. ELECTRIC LIGHTING CO,

C. C. WARREN Manager. 219 LA SALLE ST., CHICAGO.

The United States Electric Lighting Ge.
^« Having just completed their new Factory, have Greatly Increased Facilities for lJ

Producing their Apparatus, which is SUPERIOR
TO ALL OTHERS for either

0<

A

n

^ei^tral Station or Isolated Ci^l^ti^i^,

9

BOTH ARC AND INCANDESCENT.

u
9
«

^ C.C.Warren, Manager, 219 LaSalle St., CHICAGO.

Messrs. AHEARN &- SOPER, Ottawa, Ontario, will furnish infornnation or supplies to

parties resident in Canada.
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^
Cie^eia-nd., Ohio.

MANUFACTURERS OF

ELECTRIC LIGHT CARBONS andBATTERY MATERIAL.mm tnUinttliinb UUmrHNI,
jiggj^ig [ig^t and pomer Stati

61 OLIVER ST.
I

81 LAK!E ST.,
1
109 LIBERTY ST. national feed water heater,

JARVIS BOILER SETTING, to burn Anthracite Coal and Coke Screenings

NATIONAL ROCKING and SHEFFIELD GRATE BARS.CHICAGO. NEW YORK.

H. A. CLASIER, Manager Western Dept. SEND FOR NEW CATALOGUE.

The Standard Carbon Co.,
SUCCESSORS TO THE

Hoiilton, Cle-srelaLnd.^ a-zidl Crystal Cartoon Companies.
C Xj IE -^ EI Ij -A. KT 3I> , OHIO.

Grimshaw Splicing Compound,
A Perfect Insulator, and the only Compound

that will make a perfectly

No Heat Required. For Sale at all Supply Stores.

NEW YORK INSULATED WIRE CO., Manufacturers,

452 BROADWAY. N. Y.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armlngton & Sims' Engrlnes, Steel Boilers, Jarvis' Furnace,
Standard Rocking- and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, - ST. LOUIS.
Branch, Room 31 Water Works Building, 600 Walnut St., Kansas City, Mo.

Sawyer - Man Electric Co.
LIOEITSEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATEWTS.

GENERAL OFFICES:

fflUTDAL LIFE BLDK.

32 NASSAU ST.,

NEW YORK

Plan8 and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNUT ST

BOSTON OFFICE:

No, 33 FEDERAL ST.

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company is AUTOMATIC In Its regulation, and will maintain a BNIFOKM
LIGHT, with ALL or ANY PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

-CONTAINING-

Compensation Balance iHair-spring,
"V^HIOH .^V.H.U

Ilninflaenced

BY

Dfagnetism.
PAILLARDS PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAIR SPRING.

Adjusted

TO

Temperature.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Elihu

Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested

them.

These watches are made in all sizes, Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and
cost no more than other makes of same quahty without the Non-Magnetic feature.

They are especially adapted to the uses of

lL/l€TMI€IAIfS Amm WOEKlEi JkMOUHD^ B¥F/AM©§,
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

FOR SALE BY ALL FIRST-CLASS JEWELERS.
I
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Ijeisler ^lectric [ight jjo.

809-817 S. 7th Street, ST. LOUIS, MO.

MANnFACTmRERS OP

The Heisler Patent Incandescent
Electric Light System.

The only and original Alternating Current Long
Distance Single Wire Incandescent.

We have built 24 Cen-
tral Station Incandescent
Plants within one year,
all of which are on a pay-
ing basis.

This System combines
sxiccessfully the illumina-
tion of the streets with a
general supply of light for

stores and houses.

Any desired distance can
be reached at small cost

;

No. 8 American Gauge
< 'opper Wire being used
for the outside line. No. 11

for indoors, for any num-
ber of lights of any size

from 20 to 200 c. p. lo-

cated anywhere on the line.

A perfect automatic regu-
lation adjusts for every

variation nl tl ( 1 id from the full capacity to one single light. We do not need
transfoimeis distubutois safety catches, resistance boxes or any other electrical

contrivance for distribution or safety.

Special attention is called to the superior advantage of this system for economical
management. To its flexibility, no matliematical calculation being required for wiring
or alterations of circuits. To its production of nearly double the candle power to the
H. P., as compared with any other system.

We can furnish substantial proof that our system is a successful competitor against
all present methods of illumination.

•*tj

Forest City Electric ^STorls^s,
Manulaclurers 01 CLEVELAND'S ELECTRIC LIGHT Ci

GANG SWITCHES, FROM 5 TO 40 AMPERES.

Quick Make and Break Uncon-
trolled by the Handle.

CorreBpondence

Solicited with

Electric Light

Companies.

W. B. CLEVELAND, Proprietor, 183 SENECA STREET, CLEVELAND,

§U lltfIN©
is tanned on the surfaces

only; the

IlflllOlIiMWilSl.
Send for Our Valuable Book for Engineers and Belt Users. Free. ""-^

' Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

Sn?. XjOTJXS, 3VEO.

Writing Telegraph Company,
57 MURRAY STREET, NEW YORK.

This Company owns the Letters Patent

which thoroughly control the transmission

of written messages by telegraph in the only

Icnown practical way, and are prepared to

establish Central Office Exclianges as a means

of communication between subscribers in

cities and surrounding towns.

Communications are written with pen and

ink in the handwriting of the person writing

the message.

P. O. BOX 1322.

For particulars address

WRITING TELEGRAPH

The pen in the office of the subscriber re-

ceiving a message makes a fac-simile of every

letter as fast as it is made with the pen in the

office of the person writing it.

All instruments are under the control of the

Central Office, and messages are recorded on

the instrument of a subscriber, whether he is

present or absent.

All communications are secret, and tlie

written record is of great value in commercial

use.

CO., NEW YORK.

THE LAW TELEPHOITE COMPANY
Begs leave to announce that it has largely increased the quantity and surface and greatly improved the form of the negative element of the

The New Form Is clearly shown In the cuts and needs no explanation.

ITS ADVANTAGES.
The Battery holds up longer when overworked, recovers quicker when relieved, and the material being all

in one piece instead of in two pieces, the breakage heretofore suffered in transportation, in handling, and in

any depolarizing treatment (after accidental short circuitin'.;) will be wholly saved. "li ifas good before; it

is better no-ai." The Battery <7///«-7ot> is unchanged. The negative element is of the same material

and undergoes the same preparation as before, and is everlasting, and so guaranteed.

THE OTHEK FEATURES OF SUPERIORITY, NAMELY:
Connections that will not corrode, Lock-tops that absolutely prevent evaporation and creeping

of salts, absence of grease,.Flint Glass well annealed. Hard Bubber Bolt connection
that is reliable and durable, pure Zinc and pure Sal Ammoniac, etc

,

Address ARE ALL PRESERVED.

I.A"W TELBPHONE COMPA.ITT,
112 LIBERTY STREET, NEW YORK.

Sole Agent for the Pacific Coast, GEORGE L. HENZEL, San Francisco, Cai.
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^LECTRIC i JylGHTING
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For Bimplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie JLlVtERICiLlSr DYISTAIMO HAS WO EQUAL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits 01

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

^HEBICAH IlECTBIC M^aMUF^CTUBIMG C©.,

18 Cortlandt Street, NEW YORK.

TheEAILWAY TELEGEAPH SUPPLY CO.

211 and 213 RANDOLPH STREET,

MANUFACTURERS OF

Magneto Bells, Annunciators,

Burglar Alarms,
Fire Alarm Boxes and Supplies,

Electric Bells, Batteries.

WE MANUFACTURE THE

Best Disque Le Clanche

Batteries

in the market. Write for prices/

on all Idnds of

BATTERIES and SUPPLIES,

zincs, Sal Ainiiioniac. Blue

Vitriol, etc., etc.

General Western Agents for the Sale of
"

J. H. BUNNELL & CO.'S

Telegpapfi Appai<atu?

A Full Stock always on hand.

We are headquarters on all Telegraph Goods

Instruments, Insulators, Brackets and Line Materials.

I
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The Single-Acting and

Self-Lubricating Principles

Mark the second great advance in Steam Engineering, and

represent the Highest type of

COMMERCIAL ECONOMY.

CONTROLLED BY

Westinghouse, Church, Kerr & Co.
1 7 Cortlandt Street New York.

97 Fifth Avenue Pittsburgh.
I 56 and 1 58 Lake Street ..- Chicago.

Fairbanks & Co.

THE WfiSTIN&HOUSE MACHINE CO.,

Pittsburgh, Pa.

302 and 304 Washington Ave St. Louis.
1312 Union Avenue Kansas City
1330 Seventeenth Street Denver, Col.

Utah and Montana Machinery Co.
259 South Main Street -—Salt Lake.
East Granite Street Butte, Mont.

Parl(e & Lacy.

THE AULTMAN3&ITAYLOR CO.,
RepresL'Dted by Kobheto Eokei! & Co., City of Mexico, Mex.

Stevens, Corwin & Co., lis Chambers St., Ne-w York City.

"VVltU houses In Panama, C. A., Lima, BuenoB Ayres, Guayaquil
and Valparaiso, S. A.

21 and 23 Fremont St San Francisco.
33 and 35 N. Front St—-Portland, Or.

Tlie D. A. Tompkins Co.
36 S. College St-Charlotte, N. C.

46 S. Pryor St Atlanta,
Georgia.

J. J. DIOKEr, PresIdEnt. ISKAEL LOVETT, PLEMON DEAKE, Vice President.

H. J. WELLS, Sftc'y and Gen'l Man. Sup't and Electrician. L. H. KORTY, Treasurer.

iLlCT«

Wos

*A in

OMAHA, NEBRASKA.
DEALERS IN

ELM€Tmi€AL BUPPMIS

Hotel and House AnnunciatorB, Burglar Alarms, Fire Alarms. Electric Gaa Lighting, Speaking Tubes,
Elevator Annnnclators, Batteries. Push Buttons. Electric Pens, TelegraphLearner's Instruments, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, Ealiway Velocipedes, Cars, Etc.

Wksthhn Agents THE OKONITE CO.. and the Ketura Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. We own the FranchlBes of the Western States and Territories for the

IMPROVED McCULLOH

and are prepared to give franchises and construct plants on reasonable terms.

P^TIstimates furnished and contracts made for any and all kinds of Electrical "Work In any part of the

West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

The Empire City Electric Co.

15 DEY STREET,

NEW YORK,

|V|aNUFACTURERS & D^'^LERS
IN ALL KINDS OF

ELECTRICAL SUPPLIES.
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WESTERN ElEGTRIG COMPANY
P

Chicago.

New York.

London.

Antwerp

CHICAGO FACTORY

Disque LeClanehe Battery.

Western Electric Co.,

Chicago, III.

Chicago, III., April 10, 1888.

Gentlemen; Replying to your inquiry of this date, I would

say, I have kept a record of the service we get from many of the

Disque LeClanehe porous cups furnished the Chicago Tele-

phone Company by you since September, 1884. Without going

into the minutiae of this record I will state that it shows that we

have had batteries in use which have been in CONSTANT SER-

VICE for about THREE YEARS and EIGHT MONTHS, and

that the AVERAGE SERVICE which we get from porous cups

of your manufacture is OVER ONE YEAR and SIX MONTHS.

Our inspectors are instructed to replace porous cups as

soon as they show signs of failure, and many of the porous cups

brought in as having been used up are still in fairly good condi-

tion and would give good service in places which do not require

the work from a battery which telephone service requires.

Yours very truly,

J. J. NATE,

Purchasing Agent Chicago Telephone Co.
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Voltmeter of The Slattery Induction
System.

The engraving sliown on this page represents

the voltmeter of the Slattery induction system,

controlled by the Fort Wayne Jenney Electric

Light company. Fort Wayne, Ind. This illus-

tration forms a complement to those published

in No. 7, Vol. II, of the Western Electrician
and a description of the instrument will be

found in the same issue.

The Comparative Value of the Alternat-
ing Transformer and Continuous Cur-
rent Systems for Central Station
Lightlngr.'

BY F. B. B.VDT.

Gentlemen :— We have heard three papers on

apparently the same subject, though each of

these papers was named differently by its author.

I know a good many of you are under the im-

pression that I will be an advocate of the alter-

nating system, against the continuous current

system ; but such is not the case. In the title I

have given my paper, I have narrowed this dis-

cussion to its proper limits. I do not believe, by

any means, that the alternating transformer sys-

tem will be substituted for isolated lighting, or

for lighting within moderate distances, but I do

believe that for an economical central station

lighting system, the alternating transformer sys-

tem is the best in existence. This remark may
seem superfluous, but lighting within short dis-

tances, and even isolated lighting, has been been

dragged into the discussion on this subject. Al-

though the author of the first paper read appar-

ently tried to show that the only practical system

for central station lighting of to-day, is the

3-wire system of, say, not exceeding 230 volts, I

propose to show to you that this attempt is not

even consistent with the practice of the company
this gentleman represents. In the first place, let

me read an abstract of a circular concerning the

Edison municipal system.

I quote :
" The Edison municipal system has

especially been devised to meet all the require-

ments of perfect outdoor illumination. * * *

The current used in this system is of high

tension (1,200 volts) which would be unsafe to

introduce into dwellings, hotels, stores or build-

ings of any character, where the wires and

sockets are liable to be handled by inexperienced

persons, but when they are stretched on poles in

the open air, and the lamps are attended by

persons who have been properly trained, all

danger to the public ceases. If desired, the cir-

cuits for this system can be laid underground at

at reasonable cost.

" Each lamp is screwed into a socket which is

protected from rain by a metal hood, and in the

upper part of the hood is placed an apparatus

that closes the circuit whenever a lamp carbon

breaks, thus keeping the continuity of circuit un-

interrupted. At the same time an instrument in

the station indicates the breakage, so that the

attendant may be sent out with another lamp to

replace the broken one."

N. B. I hope he is provided with a bicycle.

Secondly, I will quote from a paper read by a

gentleman during the Edison convention in Chi-

cago, February, 1888 :

" A modification of the Edison 3-wire system

was mentioned where two Edison 600 volt, 26

ampere dynamos furnished current for several

hundred lights ; five no volt lamps being used

1 Read before the Chicago Electric club, at a special meeting,

April 23, iS88.

The lourth ofa series of papers upon the subjeot, I he Continuous

Current vs. the Alternating Current," before the club. ^

in series on either side. The dynamos run
without sparking, there is no more evidence of

high pressure visible at this plant, or in the mu-
nicipal 1,200 volt machines, than with 125 volt

dynamos. There is probably no more perfect

plant running than this, which has been in service

since the middle of last year." And, again,
" Within proper limits, the principle of high

pressure is not absurd or inconsistent with correct

principles of future progress. The idea under-

lying the transformer is the logical outcome of

experience, but thus far we have no satisfactory

application to general commercial uses, excepting,

possibly through the electric motor."

Now, gentlemen, in both cases an electromo-

tive, force of 1,200 volts is employed and they

call the last named system a " modification of

the Edison 3-wire system." If what we heard in

the first paper is true, why does the same company
employ an electromotive force up to 1,200 volts?

The 1,200 volt 3-wire system, as I understand it,

is used for store lighting, and is introduced into

houses ; while in the pamphlet concerning the

municipal system, the introduction of 1,200 volts

into houses is condemned.

Where is logic ? Where is consistency ? I can

not see it, but I hope that during the discussion

which probably will follow the reading of this

paper, some of the gentlemen will be kind enough

to explain it to me. I am well satisfied that there

is a tendency, even among the most ardent ad-

vocates and admirers of the low tension system

for central station plants, to occasionally raise the

electromotive force when they can not raise the

necessary money to buy copper enough for their

feeders and mains on the 230 volt 3-wire plan.

There is certainly less objection to even a 1,000

volt alternating transformer system than to the

introduction of a 1,200 volt continuous current

into houses.

Now, gentlemen, what I believe is that all

these systems, namely : Multiple arc, 3 wire and

multiple series contimwus current, as well as mul-

tiple arc, multiple series and transformer alternat-

ing system, are good in themselves, and that it is

our task to find the proper places and the proper

conditions for each. Each one has its place. We
all agree that for isolated lighting, the multiple arc

system is the best; whether continuous or alternat-

ing is a question which I do not want to answer

here. For longer distances we will properly use ac-

cording to circumstances, multiple series of 2

lamps (3-wire) or multiple series of more lamps,

again either continuous or alternating. And for

still longer distances, we will employ a general

system of incandescent lighting, where all points

near and far must be reached in order to supply
all customers, the alternating transformer sys-

tem. These few remarks will probably outline

my ideas of the application of the different sys-

tems of incandescent lighting under different

conditions. What I want to show, however to-

night, is the comparative value of the alternating

transformer system and the continuous 3 wire

system for central station lighting. I will adhere
to the points named in the previous papers,

namely :

First—First cost.

Secondly—Economy, efficiency and deprecia-

tion.

Thirdly—Reliability.

Fourthly—Variety and value of the possible

sources of revenue.

Fifthly—Safety to life.

Sixthly—Effects upon existing property.

First and Secondly.—First cost and economy.

(Efficiency and depreciation.)

It was shown in the first paper that the cost of

the conductors transmitting a given amount of

energy at given loss for a given distance varies

inversely as the square of the initial electro-

motive force employed. Figs, i to 6, show the

combined cross section of copper feeders at 5

per cent, loss for 500 16 candle power no volt

lamps at a distance of one mile. They repre-

sent :

Fig. I, Multiple arc. (no volts.)

Fig. 2, 3-wire system, according to Professor

Forbes (220 volts).

Fig- 3, 3 wire system, according to H. Ward
Leonard, (220 volts).

Fig. 4, Five no volt lamps
volts).

Fig- 5,

volts).

Fig. 6, Alternating transformer system (2,000

volts).

The ratio is as follows

:

Table No. i.

in series (550

Alternating transformer system (1,000

Fig. 1 2 3 4 5 C

System Multiple 3-wire
3-wive
H. W.
Leoiuiyd

Multiple Alternating

Arc Forbes Series Transfoiiner

E. M. F no 220 220 550 1,000 2,000
Ra io of Cost

of Feeders.

-

32S 246 loS 13 4 I

Cost of Feed-
ers per lamp
at 5;^ loss at

one mile— S71.OO $53-oo $23.00 $2. So $085 $0.21

I think this table is perfectly clear without any
further explanations. I will repeat, however, the

statement made by Mr. Slatter)', that according
to Professor Forbes (as shown in his paper pub-
lished in the New York Electrical Engineer, July,

18S5), the saving of the 3 wire over the multiple

arc system is only 25 per cent., and that to as-

sume any more saving may suit American finan-

ciers, but is not electrical engineering. The
originator of the so-called Edison 3-wire system.

Dr. Hopkinson, of England, thoroughly co-

incided with Professor Forbes in this view.

For the sake of argument, however, I will

assume whenever I speak of the 3 wire system,

the figures given by Mr. Leonard, or a saving of

66-3 per cent, over the multiple arc system.

Table No. i also shows the cost of feeders per

lamp, at 5 per cent, loss, at one mile, assuming
the cost of copper at 20 cents per pound. In
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Mr. Leonard's paper the parallel was drawn only

between the thousand volt alternating system

employing 50 volt lamps and the 3-wire system

employing no volt lamps. I hardly think this

fair, as it increases the cost of copper wires for

the secondary circuits four times the cost of the

copper wires in the branches of the 3-wire .sys-

tem. In making this comparison the most

economical alternating systems employed to-day

in Europe and America should be considered.

These systems employ an electromotive force in

their primary mains of about 2,000 volts and use

1 10 volt lamps in their secondary circuits. Any
improvement which in future should be made in

these lamps, will, of course, be an improvement

in the alternating transformer system as well as

in the 3-wire system.

Now, in comparing the cost of the two sys-

tems, I will, for the sake of argument, again

compare the 3-wire system to the one thousand

volt alternating system. Let us assume that the

cost of feeders per lamp at a certain distance for

a 1,000 volt alternating system at 21.^ per cent,

the loss is one dollar. Then, according to Mr.

Leonard, the cost of the copper for the 3-wire

In the alternating system we would have to add,

1,000 X$. 1234 =$125.
Hut we will allow live times this amount in or-

der to enable us to get a wire of very high insu-

lation. This would make $625. In addition we
should calculate ^3,000 for transformers, ($2, per

lamp). This would make a total of $3,625.

It must be borne in mind however, that a

pole line, or underground conductors for the 3-

wire system would be much more expeinsive than

for the alternating system for obvious reasons.

This would give us the following total result :

Total cost of 1,000 light 3-wire system, $18,430.

Total cost of 1,000 light transformer system,

118,625.
This would show the 3-wn-e plant $195 cheaper

than the alternating plant.

But now let us make some calculations on 2%
per cent, loss in the feeders; and we find that the

feeders for the 3-wire system would cost

i,oooX$27-5°=^27,5oo.
and for the transformer plant,

§5,000 (again allowing five times -the cost of

copper for good insulation) and $3,000 for

transformers, making,

who worked on commission. You can very

easily see that if you want to sell a low voltage

.system, a high loss must be assumed, but if you
want to sell a high tension transformer system, a
small loss in feeders is permissible and competi-

tive with the low voltage copper mine system.

Thus you can make the total cost of the low
voltage plant appear smaller or gi eater than the

total cost of the alternating plant, as occasion

may require. I very reluctantly make public

this trick of the trade, but there is no charge for

it to those gentlemen who should not have known
it.

Now the question, of course, could be raised,

why not figure on a higher percentage of loss in

the feeders and still get the good results as shown
in the first paper. I simply say this: A.ssuming

a high loss in copper feeders is poor electrical

engineering; it is a permanent waste of power;

it requires complicated apparatus and permanent
attention to keep the pressure alike in the differ-

ent feeders with varying loads; it will cause

greater lamp breakage, as necessarily even in the

best laid out system, the potential will very often

rise in some of the branches far above the normal;

FIG.5
fiG.e

system would be $27.50. Table No. 2 gives the

cost of the two systems at 2J5^ percent., at 5 per
cent., at lo per cent, and at 20 per cent. loss.

Table No. 2.

Comparative Cost of Feeders per Lamp.

Loss in

Feeders.

3~wire

System.

1,000 volts

Alternating

System.

Difference of

cost between
the two sys-

tems.

2}ii
5 %

10 ^
20 %

$27.50
13-75
6.87

3-43

$1.00
.50

.25

12K

$26.50
13.25

662
3.30

You can very easily see that the ratio in col-

umns 2 and 3 is the same, but I want to draw
your attention to column 4, showing the differ-

ence of cost per lamp in the two different systems
under the conditions named. Suppose now that

the cost of machinery, including boilers, pumps,
engines, dynamos, house wiring and lamps in

each case is about $15,000 for a 1,000 light plant.

We would have to add in the 3-wire system, fig-

uring on 20 per cent, loss with full load:

1,000 X $3.43 =$3.43°-

Total cost of 1,000 light 3-wire system, $42,-

500.

Total cost of 1,000 light transformer system,

$23,000.
This would make the transformer system §19,500
cheaper than the 3-wire system.

You can very easily see the trick in this calcula-

tion. Take a certain amount of money as cost for

the entire plant, excluding copper feeders, in both

systems and also excluding transformers in the

alternating system; and assume a comparatively
high loss in feeders; the difference in cost for

such feeders in the two systems will then appear
as a small percentage of the total cost of the

plant. Then assume a high efficiency of such
conductors, say, only 2j4 per cent, loss, and the

cost of such feeders will be a very large per cent-

age of the total cost of the plant. You see in

column 4 of table number 2 that though the ratio

at different losses is the same, the difference in

cost will appear very small when a large loss in

the feeders is allowed.

This method of calculation is not electrical en-

gineering, but is instead a calculation invented
and probably patented by some selling agent.

it'necessarily must be quite a complicated task of

electrical engineering to get all the conditions

right for best results. On the other hand, with

a small loss and a nearly constant pressure kept

at the main distributing point, all these difficul-

ties disappear. The electrical engineering part

becomes very simple and lamps can be attached

almost anywhere to the line without throwing
the system out of balance. Simply the impossi-

bility of advocates of the low tension 3-wire sys-

tem inducing capitalists to spend money enough
for such large conductors, as a small loss in the

feeders would require, prohibits them from ac-

knowledging all these advantages ; and they

necessarily must claim that it is good economy to

lose more energy in the wires.

You can very easily see that the average load

and loss question in table number i of the first

paper was simply introduced in order to make
the loss appear smaller than it really is. Now I

think I can save a good many arguments by
simply referring you to the picture which you be-

hold here. It represents a low tension 3-wire

system in Minnesota. The first pole near the

station, carries all the outgoing wires; there are
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54, varying in size from No. 0000 wire to No. 6.

About one half of the wires are No. 0000 and the
remainder in varying sizes from o to 6. Don't
forget to scrutinize this corner pole. Lamps of
various candle power are put up, whose equiv-
alent amounts to about 7,500 10 candle power
lamps. The average number of lamps burning
during the day amounts to 2,000, while the aver-

age number in use during lighting hours is about
7,200. The loss in these feeders amounts with
full load, to about 20 per cent; in one circuit it

is even more. The claims as far as economy is

concerned, are ten 10 candle power lamps per
horse power, including the loss in the conductors.
The station is equipped with 10 dynamos, 5 en-
gines and boilers for about 1,000 horse power.
There are 14 employes connected with the station.

The coal consumption for 24 hours, is about 53,-
000 pounds.

Now gentlemen, taking these data, and the pic-

ture before you, do you think that the theoretical

tables and curves we had explained in the first

paper were known to the gentlemen who laid out
this station? The fact of the matter is that such
a station as is illustrated, can neither be econo-
mical nor on a paying basis. It can be only the

laughing stock of electrical engineers except
those who own some stock in the concern.

A 2,000 volt alternating system would, of

course, show up far better than a 1,000 volt

system, as far as first cost and economy is con-
cerned. Even granting that the efficiency of an
alternating dynamo is not quite as good as that

of the continuous current dynamo, and that a
small percentage of loss will occur in the trans-

formers, what are these in comparison with the

enormous loss in the feeders of a 3-wire system,

and the necessity of all the complicating balancing
devices at the station necessary in that system?
There is one point, however, which has not

been touched upon, and that is that the whole
calculation made in the first paper, was based upon
the fact that the number of lamps fed by different

feeders was at all times reduced in the same
proportion. I know from practical experience

that in most plants, this is hardly ever the case,

and that resistance must be introduced to equal-

ize the varying losses in the different feeders.

This not only means waste of power continuously,

but it also means wages of employes to watch the

necessary instruments continuously, and to keep
the different feeders balanced. So much for

economy and efficiency. Of course, I do not
want to repeat all the points covered in the paper
read by Mr. Slattery nor by the latest communi-
cations to the electrical journals made by advo-
cates of the alternating system against the 3-wire

system as expounded by Mr. Leonard.

As far as depreciation is concerned, let me
again draw your attention to the beautiful picture

of the Minnesota 3-wire station made by our

special artist, and let me simply ask the question,

would you rather repair transformers, or would
you prefer to keep a pole line covered with a

network of naked wires in repair? Suppose
customers did not renew their contracts for light-

ing; which would be cheaper, to take a trans-

former and place it somewhere else, or have a

high priced electrical engineer sit down and cal-

culate how to balance that line again and take

a couple of hundred lights from one place and
transfer them to another point on the circuit.

These points I think naturally apply to the

chapter headed "depreciation."

I grant that well insulated wire will depreciate

more rapidly than bare copper wire, but for my
part I would prefer to keep 6 well insulated

wires in repair, than a pole line with 54 naked
wires as here illustrated.

Whether the depreciation of a high tension dy-

namo is greater than that of a low tension

dynamo, is a question that can only be answered
after more experience than we have had up to

this time.

Thirdly, Reliability.—I can see scarcely any-

thing in the corresponding chapter of the first

paper which still needs answering. I certainly

can not see that for the reasons given, a continu-

ous current system is any more reliable than a
transformer system. Again let me draw your
attention to the picture. I think that in the net-

work of wires represented, troubles are more
likely to occur than in 6 well Jnsulated wires.

Practical experience so far hasnotshown that
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the alteriiatins; transformer system is not as reli-

able in operation as the low tension continnons

current system.

That a switch-board in an alternating central

station plant should be more expensive than a

switch-board and the necessary apparatus to run
a 3-\vire plant, is something very surprising to

me. I think that from what I have seen of the two
systems, that the traps used in a 3-wire station

plant cost at least five times as much as those

used in an alternating plant. Wliat our contem-
poraries in Europe think of the reliability of the

two systems, will best be illustrated by the follow-

ing examples :

First—Milan, Italy, had a low tension direct

current 10,000 light station. To reach a theater

6,500 feet off, they added a Zipernowski-Deri

1,800 volt alternating transformer system, using
underground cables.

Second—Dijon, France. This town had a
low tension direct current central station, located

in the center of the town. The city council re-

garded the noise of steam engines, smoke, etc.,

in the heart of the city, a public nuisance, and
compelled the local company to go to the out-

skirts. The company abandoned the whole con-

tinuous system and replaced it by a Zipernowski-
Deri i,Soo volt alternating transformer system.
Third—Rome, Italy. A large central station

is being erected and is partly finished—all done
on the Zipernowski-Deri i,Soo volt alternating

transformer plan, with a capacity of about 18,000
lights at distances of 10,000 to 16,000 feet.

Where, gentlemen, is the low tension plant

reaching customers at such distances ? I could
go on in this way ad infinitum, but I think these
few examples will suffice.

Fourthly, Variety and value of tJie fossibk
sources of revenue.— The question of .increasing

the income from the central station by renting
out power has been ventilated before and it has
been shown that it is not by any means impossi-
ble to run motors on the alternating transformer
system. It has been found furthermore that in

practice it is advisable to run a separate circuit

for the distribution of power. There is no ob-
jection to using continuous current dynamos for

this purpose. It could be said that extra dynamo
capacity would be necessary in such cases but I

hardly think this is true. It certainly can not be
expected that the same dynamo will run day and
night in succession without ever stopping. I

think that a certain reserve is necessary in any
event. In the central stations I have seen only
a part of the dynamo capacity is used during the
day and the whole during the main lighting hours
in the evening, leaving no reserve whatever. If

these same dynamos should be loaded, running
motors all day, there would be in my opinion a
continuous strain put on the apparatus which is

certainly not advisable.

I quote from the first paper the following:'
" Then there is an almost unlimited number of
applications of a continuous current on a small
scale for such purposes as fire alarms, burglar
alarms, distribution of time, annunciators, tickers,

electro-plating, telegraph lines and telephones,
all of which rely upon a continuous current."
Now I would like to have somebody tell me

from what central stations such applications have
been made on a large scale and on a paying basis.

I do not know of any and I think no central sta-
tion would like to be troubled with these infernal
little nuisances. The amount of money which
could be gotten as revenue for furnishing current
to these appliances would certainly not compen-
sate for the trouble they would continually cause.
Therefore I must say that I can not see that the
alternating system is any more dependent for its

revenue upon the sale of light alone than a con-
tinuous current system.

Fifthly, Safety to Life.— Iht danger to hu-
man life from high tension alternating currents
is always held up as a bugbear by the advocates
of the low tension continuous system. In the
first paper it was stated that it has been conclu-
sively proven in practice that a 1,000 volt alternat-
ing current is fatal to human life and will kill a
horse. I do not know of any experiments made
in that direction, but it would certainly be inter-

esting to know how much larger an animal than a
horse could be killed by a 2,000 volt alternating
current. A telephone operator at Pittsburgh,
who was killed dead by the first paper with

a high tension current, while handling the switch

board at the telephone exchange, has come to life

again in a communication to the Western Ei.ec-

iKiciAN. Maybe the same will happen yet with

the horse. The fact of the matter is that at least

ninety cases out of a hundred where persons have

been killed by the high tension current death has

been caused by the extra current set up in the

field of a series dynamo when the external circuit

was broken by the victim. Now, gentlemen, this

danger does not exist in any alternating system.

The field of the alternating dynamo is sepa-

rately excited and such a powerful extra current

cannot be set up and discharged through the

body of the careless workman even in case he

should break the external circuit. I therefore

claim that the main cause for fatal accident

does not exist in the alternating high tension

system. There is another danger which I think

is greater in the continuous current system
than in the alternating high tension .system.

Just look at that picture hanging before you
again and imagine a workman in that net work
of wires short-circuiting two of those heavy
copper conductors by some means. The result

would be a pound or so of molten and fused

metal which would not only inflict very severe

wounds but might even prove fatal. Quite
a number of cases have come to my knowledge
where persons have lost their eye-sight or got
otherwise mutilated by such accidents. You
must remember that the wires of a low tension

system are mostly bare while the wires of the

high tension alternating system are well insulated.

It may be asked why, in the case mentioned, the

safety strips would not prevent such an accident.

COPPER
WIRES

FIG. 7 ' INSULATIOM

I will say that heavy fusible plugs melt rather

slowly and would not break the circuit in time to

prevent the accident. The smaller safety strips

of the high tension alternating sj'Stem carrying
only a few amperes would respond a good deal

quicker though, as mentioned before, such an ac-

cident is less liable to happen in this system.

Sixthly, Effect upon existing property.—Why
a low tension continuous system should be
better protected by safety strips than a high
tension alternating system is a conundrum tome
and I refer to the discussion of this matter fol-

lowing the reading of Mr. Warner's paper. The
inductive influence which might cause trouble to

telegraph and telephone lines can be just as

easily avoided in a transformer as in a low
tension direct current system. For underground
work, I think a cable, as represented in Fig. 7,

would prevent all such troubles and would
furthermore prevent the retardation of the alter-

nating system as explained in a brief article of

mine published in the Electrical Feview, Sept. 3,

1887. It may be mentioned here that wires car-

rying an alternating current are not in

danger, from electrolysis, and that the wires
keep cleaner if fastened underneath ceilings or
on walls. Wires carrying continuous currents
will very soon show a layer of dust and dirt

which will,appearas a demonstration of the mag-
netic whirls surrounding the wires.

In conclusion, I will give a resume of the ad-
vantages of the alternating transformer system, as

used for station lighting, in comparison with the
3-wire system of distribution.

. ADVANTAGES.
I. Location of central station plant need not

be in the expensive center of the city, but cheap

real estate and power miles off can be utilized,

thus decreasing the cost materially.

2. All customers near and far may be reached
on a paying basis.

3. The price of conductors for feeders and
mains is reduced to a minimum.

4. These wires being very small, the cost for

poles and erecting lines or of underground work
is materially reduced.

5. It does not take any great electrical engi-

neering skill or complicated calculations to lay

out such a system and make any alterations

which may be necessary in the course of time.

6. The system is very simple, requires com-
paratively few stationary appliances and fewer
employes for regular running and repairs.

7. The small loss in the feeders will result in

greater efficiency, more lamps to the horse

power, smaller engines will be employed, less

fuel consumed, and the earning capacity of the

whole plant will be greatly increased.

8. It is be easier to keep the electrical pressure

constant thus burning the lamps at all times at

even candle power and lengthening their average
life.

President Stiles occupied the chair at the meeting of the

Chicago Electric club, Monday evening last. No business

was transacted. At the close of the reading of Professor

I5adi 's paper, Mr. Bliss moved that a vote of thanks be
tendered the professor for his very able paper. The
motion was carried unanimously.
The President : I suppose that there are some mem-

bers present who would like to make some remarks upon
this paper. I rather think that Prof. Badt expects it from
tile way he delivered the address. We would be very glad

to hear from anyone. Mr. Warner, I think, may have
something to say, and I would Hke to hear from him in

regard to it.

Mr. Warner : Prof. Badt's paper strikes me as hav-

ing covered the ground very fully, and as having answered
a number of the questions that have been brought up in

regard to the relative merits of the two systems very fairly.

At the same time I think that there are a number of very
important points that remain, as it were, uncovered, that

will St 11 demand a closer examination and discussion. The
question seems to narrow to about this : Whether, if we
are doing central station lighting, it shall all be done
with one system, or we shall combine or mix the systems.

'It seems to be pretty generally conceded by those who
have taken part in the discussion thus far, that for lighting

within a certain radius the Edison three-wire system, or a

system of that description, would be the most economical
;

that beyond that distance a converter system of moderate
potential, such as 1,000 volts would fill the bill

; getting

outside of that, one of two thousand volts. Now, while
that has been touched upon in all these papers, it strikes me
that it has not been as fully brought out and as clearly

shown as it might have been. I would like to hear an ex-

pression of opinion from Prof. Badt in regard to that very
point.

Prof. Badt : Mr. Chairman, I think we touched
upon that very idea. In fact, the first diagram which you
see there refers to the value of the different systems at

different distances. If all conditions were ahke in all cases

it could be very easily calculated which system would
be most economical. It could be found, for instance, that

up to a thousand feet, a multiple arc
; 3,000 feet, 3.wire,

and so on, but as the conditions vary it cannot be
calculated even approximately. I most heartily endorse
Mr. Warner's idea that under certain conditions it will be
most economical and most practical to light the district

nearest to the central station by means of a low tension

system, and the further you go, the higher the tension

should be employed through the system. I believe that in

cases where the station and the power can be located in or

near the center of the city, all the business blocks should
be lighted with a low tension system, and then for the out-

skirts, for street lighting, to reach placesand theaters far

off, an alternating or any other high tension system which
will answer just as well as a high tension alternating sys-

tem should be employed.
Mr. Bliss ; I would like to ask which size wire

shown by the diagrams you would use for a mile distance

—which you would consider it advisable and practical to

use for an alternating system say of a thousand or two
thousand volts? What, practically forstrength, for relia-

bility and durability in construction, you would consider it

advisable to use. I do not know what these sizes are.

That two thousand volt wire there (referring to diagram)
seems to be a pretty small thing for strength.

Prof. Badt: I would say in answer to that, that a two-
thousand volt alternating current would require for 500
lights at a mile distance about a number 4 Brown & Sharpe
wire. That wire would be strong enough to stand any
amount of strain and would only allow for two and a.half

per cent. loss.

Mr. Bliss: I would like to ask Prof. Badt another
question: Is it a fact that there are any motors at present
being used on alternating systems? Are they in practical

use at present on alternating systems?
Prof. Badt: I will say in reply to that, Mr. Chair-

man, that I cannot tell. I have not seen any, and I do not
know whether there are any in use. But this statement of

mitie was simply made as an answer to the statement of
Mr. Leonard. He said that very soon we would see a
continuous current converter. Now, these things are so
far unknown to us, and I do not think it is right to drag
them into the discussion at all because—well, I will quote

[Continued on page 211.)
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A New Induction Coil.

Inductional transformers or converters are now
receiving such widespread attention in electrical

circles, in connection with the distribution of

electricity by means of high tension alternating

currents that any really new departure in the

construction and general design of such appara-
tus cannot fail to be of very considerable interest

and importance.

Illustrations are shown in connection of an
induction coil forming the subject of United
States Letters Patent Number 380,138, granted
to Elias E. Ries of Baltimore, Md., March 27,

1888, that appears to possess several novel and
meritorious features. In this apparatus the high
tension primary wire is completely inclosed within

and protected by the low tension secondary, the

two forming a single compound conductor. By
virtue of this ingenious and simple arrangement,
a number of important results are obtained both
in the construction and operation of the appara-
tus, some of which are of considerable value from
a practical as well as a theoretical standpoint.

In the accompanying cuts, Fig. i, shows a

compact and simple form of cylindrical trans-

former wound with the compound conductor;
Fig. 2, an enlarged sectional view showing the

method of connecting the end turns of successive

layers of the compound winding to permit of

grouping the low tension, or secondary conduc-
tor into one or more parallel sets; Fig. 3, an ele-

vation and section of the combined primary and
secondary conductor.

The inductional conductor shown in Fig. 3 is

applicable to the ordinary form of induction coils,

such as those of the Ruhmkorff type, but it is in-

tended more especially for use in connection with
the modern transformers for converting high
tension line currents into low tension working

number of secondary convolutions and diminish-
ing their total resistance. In this manner any
desired electromotive force may be obtained in

the secondary circuit from a given primary e.m.f.

It will be observed that reducing the number
of secondary convolutions by grouping them in

parallel as described does not in any manner in-

terfere with the number of primary turns in cir-

cuit, and that each unit length of primary wire
is still as effective with regard to the secondary
as before. It is also evident that the compound
or duplex wire is applicable to any of the well

known types of transformers, and will in the ma-
jority of cases greatly simplify the operation of
winding. In the particular form of apparatus
illustrated, no special provision is made for

laminating the core and its inclosing shell and
for ventilation, although in a slightly modified
apparatus Mr. Ries has shown these features.

The transformers are applicable to either con-
stant potential or constant current primary cir-

cuits, and the compound conductor can also be
used to advantage for winding motor generators
or continuous current transformers. The patent
contains 12 claims, covering broadly the various
features described.

Chicago River Lighting and the Tugmen.

The tugmen have never been popular in Chi-

cago. The fact that they have kept thousands
of hurrying pedestrians from crossing bridges at

busy hours during the day may perhaps e.xplain

this unpopularity. It was supposed that the

new method of lighting the river by arc lights

would assist the tugmen, but they are far from
being satisfied. In recent interviews they claim
that the electric light does not help them and
they complain of the telephone system of signal-

fv£:sr£/?/v£t£eri^fc/ivJ, o"

Fig. I,

currents. . In either case the central conductor
carries the high tension current. This arrange-

ment insures not only absolute safety by reason
of the protected and thoroughly insulated con
dition of the high tension conductor, but also a

high degree of efficiency in conversion, due to the

absolute parallelism and close relationship of the
primary and secondary windings, throughout their

-•
; entire length. Moreover, as each unit length of

ji.' secondary wire completely surrounds a corre-
'%' --spending unit length of primary or inducing wire,
i- 'the available output of the induction apparatus
' due to the action of the primary impulses upon

the magnetic core is re-inforced and considerably
- augmented by the direct induction that takes

place in this apparatus between the primary and
secondary conductors.

Mr. Ries has illustrated his invention in con-
nection with a convenient and easily constructed
form of transformer, shown in Figs, i and 2. The
conductor is wound upon a tubular soft iron core,

B, having end flanges A, C, of the same metal,
and a threaded cylindrical inclosing case ar-

ranged to screw over the end flanges and serv-

ing to complete the magnetic circuit. A supple-
mental laminated core G, is also provided, by
means of which the magnetic saturation of the
transformer can be varied to suit different re-

quirements. In order to adapt the transformer
to such cases, where the required translation can-
not be effected alone by the difference in sec-

tional area or conductivity of the two conductors,
a slotted disk, F, of insulating material is slipped

over the core B near one end, and over this

disk is passed the end turn of each layer of the
compound winding. The insulation is then re-

moved from the exterior low tension conductor
at these points, and connection made therewith
by means of binding posts S^S^S^, whereby the
several secondary layers may be connected in

parallel, which is equivalent to reducing the

ing. They propose, with the utmost assurance,

that teaming be done at night so that the

bridges can be turned more often during the

daytime.

The daily press of Chicago handles these tug-

men without gloves. The Tribune says :
" It is

evident that no aid. can be expected from the

vessel men or the tug-owners in reducing the

bridge nuisance. The council will have to act

so as to strengthen the hands of the commis-
sioner of public works, who has done the best

that is possible under the existing ordinance.

The cool proposal of Mr. Harman [in reference

to teaming during the day] is quite in keeping
with the arrogant and obstructive attitude which
the vessel men have maintained for years."

The Daily News treats the subject in an iron-

ical strain. It says, " This interference with the

pleasure of a few tugmen in the interest of the

million and more inhabitants of Cook county

must cease. The tugmen are by nature and
training a long suffering race. They have per-

mitted the city of Chicago to erect bridges over

the river and pass ordinances fixing certain hours

when those bridges may be closed. In the spirit

of concession to inferior numbers they have not

repudiated the regulations which seek to govern
the entrance and departure of vessels by fleets

or telephone orders. But there is a limit to

concession, a point to yield, beyond which would
be cowardice. The tugmen have reached that

point. When the commissioner of public works
proposes that vessels shall be towed through

the bridges as much as possible in the night time

he goes too far. The fact that the city has

lighted the yellow pathway to the lake by elec-

tricity can not affect the desire and undeniable

right of the tugmen to work by daylight. If

the million inhabitants of Cook county want to

use the bridges by electric light the tugmen will

not object, but they do object to going up and

down the river in the broad glare of the elec-

tric lights, while all the rest of the world is

sleeping. The idea that the rights and comfort
of a majority of one thousand to one should have
any weight in the control of the great thorough-
fares of Chicago is preposterous. The public is

trifling with the magnanimity of a patient race.

If carried too far it may provoke the tugmen to

destroy the bridges altogether. Commissioner
.Swift should beware."

Commissioner Swift said in reference to the

matter, " As a class, the river men are heartily in

Tig. 2.

favor of the plan of this department, and we have
received valuable] advice and assistance from
some of them. The system of lighting will be ex-
tended, and the work of towing will be made as

thoroughly easy to be done at night as in the
daytime. That is the only improvement which
seems now to be necessary." The work will go
right on, and Mr. Harman will probably go right

on objecting, but that is about all the good it will

do him.

Patent Committee's Report.

In connection with the recommendations of

the patent committee the following dispatch of a
Washington correspondent is interesting : The
House committee on the revision of the patent
laws has completed an important work on which
it has been engaged for some time. This is a

radical change in the patent laws as they at

present stand. It has been the habit of rich cor-

porations when they become the possessors of a

valuable invention to file a caveat and then em-
ploy shrewd lawyers to dela)' as long as possible

the granting of the patent. Senator Cockrell's

report on the investigation of the department
shows that in some cases monopolies have by
trivial motions delayed the final issue of patents

for eight or ten years. In the meantime, how-
ever, the company has enjoyed the full use of its

invention, and when the patent is granted the

legal term of seventeen years is lengthened by

just as many years as the delay has existed.

The revision will prevent the recurrence of this

in the future, as it is proposed to have all patents

either granted or disallowed in two years. The
committee will also recommend that the term of

an American patent be allowed to run out its en-

tire length, without regard to the expiration of a

foreign patent upon the same invention. At
present the American patent expires when the

foreign patent dies.
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An association of railroad despatchers has
been formed at Kansas City.

The Chicago North Side cable is still working
unsatisfactorily and the officers of the road are

soundly abused by the daily press. They take
their medicine meekly and do not reply to the

abuse which is heaped upon them.

The Cushman Telephone company proposes to

begin active work in Chicago at an early date.

The ordinance giving the corporation a franchise
has been accepted and the bonds are ready for

acceptance by the city council.

The New York Tribune says.- " For real

rapid transit the cable is out of the question.

No surface road can furnish that." Most elec-

trical engineers would agree with the first sen-

tence at any rate but it will not be admitted that
the electric motor can not make rapid transit

possible on a surface road.

What with daily breaks in the Chicago North
Side cable, the occasional stoppage of the South
Side grips, the prospect of an injunction to pre-
vent the construction of the West Side cable sys-
tem, the advocates of this mode of transit do not
seem to be altogether happy. The demand for
the electric motor is becoming emphatic.

A CHANGE has been made in the standing com-
mittees of the new Chicago city council by which
Alderman Clarke again becomes chairman of the
committee on harbors and bridges in the place of
Alderman Tiedemann. This will enable the
former to complete the work he began last year
for lighting the river by electricity.

In keeping with new ideas relative to the
alternating current system is the illustrated

description of a new induction coil de-
signed for use in connection with that system.
The inductional apparatus shown possesses
several novel features, among which is that of
forming a single compound conductor by inclos-
ing the primary within and protecting it by the
secondary. We have no doubt the description
and illustrations will receive, close attention in

view of the widespread interest now at its height

in everything pertaining to alternating current

work.

.\ CORRESPONDENT writes to the New York
Sun asking its advice as to the best mode for a

boy of 14 to learn electrical engineering. These
sensible suggestions are given: " Keep your boy
at school; let him learn for some time yet; let

him study and learn English, French, and Ger-
man, for he will need all these languages. Let
him study mathematics, and elementary physics,

and chemistry, and drawing, both right line and
free hand. Then let him go to some person well

up in electrical engineering and get his advice;

by that time the books we could name now might

be all out of date." Most electrical engineers

would then advise the young man to attend a

thoroughly equipped technical school.

A WRITER in Dixie refers to electric

lighting in the South as follows :
" I am glad to

see that the Southern people are giving so much
attention to the subject of electric lighting. Un-
questionably electricity is ' the light of the future,'

and those cities which favor its adoption in

preference to gas, are ' wise in their day and
generation.' Each year the electric power be-

comes more and more popular, and each year

the gas men are dropping further to the rear.

Speaking as a Northern man, with all the

prejudices — if they may be so termed— of a
Yankee ' technical school graduate,' (and pro-

fessional electrician,) I can truthfully say that, in

my opinion, the South offers a richer field for

the electric companies than any other portion

of these United States to-day."

The New York assembly has passed the bill

substituting electricity for the halter in the case
of criminals sentenced to death. The majority

in favor of the bill was 86 to 8 and this fact in

connection with the lengthy and careful investi-

gation of the committee having the matter in

charge, shows that the members of the assembly
must have been thoroughly persuaded of the

efficiency and humanity of the former method to

have adopted it. Death by electricity will be
painless as well as instantaneous, and the

wretched, bungling and unfortunate mistakes
which so frequently occur will be avoided. Male-
factors will never be tortured by the new process

nor will they linger, slowly strangling to death, as

now very frequently happens. The process is ex-

tremely simple and can not fail, and both as a

matter of expense and of humanity it will un-
doubtedly come into favor and thus do away
with the unpleasant office of the hangman and
his old-time methods, which are out of date in

these progressive days.

In his process of magnetizing steel bars M. Du-
cretet takes a watertight vessel, in the bottom of

which are two pole pieces of soft iron. These are

placed upon the pole pieces of an electro-magnet.
The vessel filled with the tempering liquid, which
can, if desired, be caused to circulate by means
of pipes, receives the horse-shoe magnet heated
to the proper temperature upon the pole pieces

at the bottom, where it is slid to and fro on the
surfaces until cold, a current being passed
through the electro-magnet all the time. Another
method consists of bringing the steel plate in

contact with the armatures, the vessel being
empty of liquid, and then to fill the vessel rapidly
with the liquid. This process gives a good tem-
per to the metal. The degree of temper is not
the only consideration. The ulterior work to be
done by the bar thus tempered and magnetised
also requires to be taken into consideration. An
advisable precaution, indicated by the experience
of workshops, is to employ two liquids for tem-
pering; a first layer of water, for example, at the
bottom of the vessel, covered by a second layer
orbathof oil. The passage of the red-hot bar
through the layer of oil before it comes in con-
tact with water is found to soften the metal, with-
out depriving it of its power of becoming magne-
tised.

Professor F. B. Badt, so widely known in

the west as superintendent of construction for
the western office of the United States Electric
Lighting company left Tuesday afternoon for

New York and his future address will be at 120
Broadway, the New York office of the same
company.
The necessity for penning these lines is greatly

to be regretted although that regret is tempered
by the knowledge that the gentleman has deemed
it to his interest to make the change.

During the preparation of the Dynamo Tend-
ers' H AND-iiooK of which he is the author and the

Western Electrician, the publishing company,
close and intimate relations were established,

engendering, we believe, a strong feeling of

friendship on the part of the author towards the

editorial force of this journal and great regard
and great respect, we know, in return.

In the Chicago Electric club Professor Badt
will be greatly missed. A man of wide learning

and deep research into the profundities of elec-

trical science, well versed in the accomplishments
of electricians up to the present time, a man en-

dowed with strong convictions and having the

courage of those convictions, he never rose to

speak in a discussion, either upon invitation or

voluntarily, that the act was not a tacit signal for

silence.

Professor Badt needs no introduction to the

electrical fraternity of New York, for he is widely
known in that city. New York's gain is

Chicago's loss, but the loss to Chicago means the

professor's gain, therefore we have sped him on
his journey with the heartiest wishes for his

future success and prosperity.

To THE literature of the day bearing upon the

comparative value of the alternating and con-
tinuous current systems for central station light-

ing we make a valuable addition in this number
on the eminently able paper of Professor Badt
read before the Chicago Electric club at a spec-

ial meeting last Monday evening. The key to

Professor Badt's position is found in the fir.st

paragraph of his paper wherein he says: "I do
not believe by any means that the alternating

transformer system will be substituted for iso-

lated lighting or for lighting within moderate
distances, but I do believe that for an economi-
cal central station lighting system, the alternating

transformer system is the best in existence."

This remark was rendered necessary, inasmuch
as lighting within short distances and even iso-

lated lighting had been drawn into the discus-

sion, while he believed that the value of the two
systems for central station lighting was the real

subject for discussion. A considerable part of

the paper is devoted to meeting and answering
the arguments laid down by Mr. Leonard in the

first paper on this subject read before the club

and a perusal and a review of Professor Badt's

reply and counter-arguments will serve at

least to impress the reader with the fact that the

alternating current had in the author of the pa-

per read Monday evening a strong advocate.

The paper furthermore has the merit of being
specific, that is, is entirely free from generaliza-

tions. It can be strongly commended to the

reader for careful attention and perusal.

The Chicago Electric Club can felicitate itself

upon the fact that it has instituted a discussion

that has and is attracting widespread attention

in the scientific world. Attention has been called

to this fact heretofore but very properly the
thought may be reiterated, for as the papers mul-
tiply in number so does the interest on the part

of scientific men in them increase.

The programme of papers before the club on
the " Continuous vs the Alternating Current"
as originally published in an incomplete state has
now been carried out, but the discussion is not to

end at this point we are pleased to state. George
Cutter of the Thomson-Houston company will

appear before the club at the next regular meet-
ing, May 7th, as an advocate of the alternating

current; the title of this paper will be: "The
continuous current, limited, vs the alternating

current, unlimited." Geo. H. Bliss will subse-

quently appear in behalf of the continuous cur-

rent; the club is waiting for the fulfillment of

M. M. M. Slattery's promise to again appear with

data that was not prepared at the time of his

former appearance and to W. S. Andrews the

club may look for a careful, fair and impartial

review at the close of the discussion of all the

arguments in favor or opposed to either system.

So the feast is not half over yet.
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from a sermon of David Swinir: " Nothing is more easily

discussed than the unknown. There need be no limit to

verbosity, In discussing the locality or nature of Heaven
the only reason for ending; remark must be found
in the muscular abilities of the tongue or in the general

respect paid to bed-time. When a group of clergy-

men discussed last Monday regarding the nature of

future punishment, the discussion expired by limita-

tion; the brethren were compelled to adjourn because of

the approach of the lunch hour, and also because the

next day would be Tuesday, the next day Wednesday, up-
on neither of which days could a Monday meeting be held.

"

[Laughter.]
Mr. Anukews: I think from the figures and drawings

before us we have as much as we can think about for some
time to come, and I certainly agree with previous speakers
that the professor has covered tlie ground very fairly and
very fully. It is hardly possible at short notice to bring
up any arguments to combat the professor's very careful

analysis of the whole subject, but I would say that some
two years ago when I was in Milan, ihey were at that time
just discussing the advisability of putting in an alternating

system there. The superintendent of the station, a
personal friend of mine, was talking to me about it. I

would say that the system that they were using in

Milan, a low tension system, was 2 wire, not 3-wire; and
therefore limited as they were by too volts instead of 220
or 230 volts they were obliged to seek some other means of

reaching out into the districts that required the light. We
all know that with a 2-wire system such as is in use in New
York at the present time it is almost impossible to go more
than about a half mile from the station without using feeders
which are virtually prohibitory from their cost. I

think with the professor, and have expressed my views
very plainly for the past two years, since I had an oppor-
tunity of looking into the two systems on the other side

and here, and comparing the two, that the only solution of

the problem, is that all cases must be carefully considered
and all the different conditionsmust be thoroughly searched
out in every system, and then in the majority of cases I

think a combination of the two systems is where true eco-
nomy can be found. I think that in a closely lighted dis-

trict, in the middle of the city where there is a great deal
of heavy lighting in business offices, for the sake of safety

and economy as well that a 3-wire system is the best

that can be used. But where we try to stretch out and
light the suburbs with a 3-wire system it requires consider-
able calculation to get the proper distribution, I think, in

short, the two systems should unite in a brotherhood and
assist each other, and that they should not be antagonistic,

and the one say to the other, '"
I am the great I am."

Mr. Bliss : I would like to hear an expression from
Prof. Badt as to what system, in a town of five or ten thou-
sand inhabitants, he believes is available.

Prof. Badt : I can only refer again to the conditions.

If it is a town that is built close around the business center,

that employs cheap power near the center of the town I

should think that the three- wire system could be used
economically. But I have not seen any such towns. In
most cases in towns like that, to utilize cheap power they
have a saw mill in the outskirts with a raltle-trap steam en-
gine which can be used during the night for lighting the
town, or they have a water power about a mile off ; but in

such a case I think the alternating system could be utilized

with greater economy than the low tension system.
Mr. Sperry : Since last I met with the club, I have

been to such a town— a town of seven thousand inhabi-
tants— which is lighted by the alternating current system,
and I took occasion to investigate quite thoroughly, as those
who are interested both in the practical operation of the
system as well as with the financial result of the enterprise

were friends of mine. The chief thing that I interested

myself in was the coal bill, some indicator diagrams and
some statistics with regard to lamp breakage, and I must
confess that although 1 was in a mood to be gratified, I was
very much surprised to find that in all these three items
they came very near to what is claimed for this system.
This system was located on one side of the town, and there

were two number 6 wires running in one direction and two
number 4 wires running in another direction. The average
horse power used was about 60. The number of lights

used was over 500, and the machine was running very
nicely indeed. It seemed to require no attention whatever.
There was a young man around there who claimed to be an
expert and talked something about the loss in "leaders,"
and so on. There were no leaders to talk about however.
The distribution, as I have said, was two wires in one di-

rection and two wires in the other direction. The arrange-
ment of the transformers was on poles. The lamps all

over the town seemed to be of very uniform candle power
and were giving satisfaction wherever I inquired about
them. The farthest lamps that were in use I should think
were in the neighborhood of half or three-quarters of a mile
from the station, and the primary wires and transformers in

this locality were very simple indeed. Of course, nothing as

compared to the wires required by two-wire or three-wire

system. On the whole I was very much pleased with its

operation, and I am still to be considered as on the side of
the transformer and alternating current system.
Mr. Warner : I have taken occasion to notice during

my inspection of a number of alternating current plants the

heating of the dynamo, and it seemed to keep the man pretty

wellon the jump regulating the resistance of the circuit of the
field magnets and the resistance in the shunt of the exciters

in order to keep the potential constant. As a rule atten-
tion had to be paid to those points at least once every five

minutes during the operation of the plant, and especially

so while the load was varying, and the average time would
be five minutes. But when the load was varying a great
deal even more attention had to be paid than that. It is

very easy to see as the field heats up that there is energy
lost there to some extent, and it is therefore necessary to

reduce the resistance in the field circuit by cutting out a
portion of the resistance in the adjustable rheostats. I was
somewhat surprised at the frequency with which this had

to be done, and I would like to hear an expression of opin-
ion on this point from those who have had perhaps more
experience in this matter than I have.

Prof. Badt: Speaking from what I have seen I must say
that what Mr. Warner says is true, but only for half an hour
or so after starting the machine and until it gets heated up to

a certain point, and after that, providing tiie speed of the
engine, or whatever it is, is uniform, the alternating

dynamo is a better self-regulating dynamo than any con-
tinuous current dynamo I have ever seen. This matter
which Mr. Warner refers to will, I think, be explained in a

few cases from the fact that alternating plants have been
put up in a great hurry and those in charge did not think
it necessary to run an extra wire for the pressure or poten-

tial indicator back to the station from the main distributing

point. Suppose you run a couple of feeders even with an
alternating system at two and a half or three per cent, loss

a mile or a mile and a half before you have any lighting,

and you connect the potential indicator directly with the

two mains at the station. The potential indicator, of course,

will show the variations of the dynamo and the variations

of the pressure, in a long lighted district. Now you com-
mence to turn the lights off; the engineer will still try to

keep the pressure at the dynamo constant. If these pres-

sure wires have been run properly and the potential indicator

performs its proper functions, in a half to three-quarters of an
hour after first starting up the field has become heated to

its normal degree, and then I do not think that those ob-
jections can be raised which Mr. Warner had mentioned. As
to the heating of the dynamo itself I would say that I have
seen a couple of cases, where the engineer thought it neces-
sary to reduce the speed of the engine to lessen the electro-

motive force of the alternating dynamo and speeding up
the exciter without increasing the speed of the alternating

current dynamo; which necessarily must heat the field con-
siderably more than it would under normal conditions.

The President: I would like to know which compa-
nies use the alternating system in this country.
Prof. Badt: I think the Westinghouse, Thomson-

Houston company, the Fort Wayne Jenney company and
the United States Electric Lighting company are about all.

The President: Do all of the alternating dynamos
use the exciter ?

Prof. Badt : As far as I know, yes, sir. All the

dynamos used here use an exciter for excitation of the

field.

The President : I would like to hear from Mr. Cutter

on that subject.

Mr. Cutter: I can answer that last question. Ma-
chines of 500 lights which we manufacture are self-

exciting.

Ti'iE President : What company is that?

Mr. Cutter: The Thomson-Houston. There is a sep-

arate winding on the armature which we use for exciting

the field magnets. That, of course, has its best advantage
in small plants where you have but one machine running.
For larger plants it is probably best to use a separate

exciter.

In relation to the heating of the dynamos I think that

we all had considerable diflliculty in the beginning, but we
are not having much of any difficulty on that score at

present. I think we understand why we had it first. It

was a matter of construction of the machine. The alter-

nating current is a peculiar fellow and was not very well

understood.

In relation to the mixing of the different systems in the

same station there seems to be quite a general impression in

favor of it. and I think I shall have to be the black sheep
in the flock. I do not believe in mixing maiters in any
such a fashion. I believe that the successful electric light-

ing station is a station of uniformity in its apparatus. Uni-
formity is not of so much importance until you come to the

engines, dynamos, measuring instruments, switch board
apparatus, and so forth. There uniformity is considerable

of an item, where repairs and attention are taken into con-
sideration. Of course, as I became a convert quite a spell

ago I am quite pleased to hear the advocates of the contin-

uous current put forth this argument, as it appears to me
that it is more or less of an admission on the part of the

arguments that we offer, showing that they feel their limita-

tions, and they are sort of clinging to a straw for a little

bite of the business. What my companv will say to me for

being so decidedly in favor of alternating currents I do not

know. But as a technical man I believe in the alternating

current system. Start with something that gives you the

ability to reach everybody in town who requires light, for it

is light that we are renting. Do not start in with a system
that will work well for a smill area and remain there until

patience ceases to be a virtue and you can induce the direc-

tors of the company to pull out their pocket books for an
extension of the system with another set of apparatus.

There is another peculiar feature of such a mixed station.

In all probability the continuous current machines would
have a corner by themselves and the alternating current

machines a corner by themselves. And then if you had two
or three types of each they would each have their own cor-

ners. And I suppose that the operators of such a station

would have a guide to tell them which corner to work in.

My experience with workmen, handling both, is that those

who have charge of the apparatus, even though they are

men of long experience in continuous current work, when
they handle the alternating current for a while they do not

want to go back to the other. Now, if we had a mixed
station, the continuous current dynamDs in their corners,

and we had men working there and they had a taste of the

luxury in the opposite corner they would certainly drift

over that way. Another feature would be that the flexibil-

ity of the alternating current would be readily appreciated

by such a comparison by every person connected with the

enterprise, from the man that furnishes the money to the

fellow that does the dodging about from instrument to in-

strument to keep the apparatus balanced. If you want to

make any' change in the service for the continuous current

you must go through an intricate calculation to do it.

You must have a man there who has a head on his shoulders

for that purpose. Ifyouwishto make a change in the

alternating current it may involve a slight calculation, but
one that is extremely simple. And that system is there-

fore easily adaptable to the varying conditions that will

arise after your station is put in order.

Mr. Bliss: I would like to ask those genllemen who
are advocating the alternating system if they put their con-
verters in multiple arc ?

Mr. Cutter : I presume I understand Mr, Bliss to in-

quire whether we put the primaries in multiple arc.

Mr. Bliss : Yes, the primaries.

Mr. Cutter: That is the practice at present, univer-
sally. In the first work that was done with the converters
they were put in series in some of the underground stations

in London. That was not a success ; the converter was
not a success, until it was put in multiple arc.

Mr. Bliss. I want to say that X am not opposed to

the alternating system. On the other hand, I think there

is no one who has more cordially welcomed it in the field

of electric lighting than myself, because it hasextended the
usefulness of electric lighting very largely, and, of course,

is going to occupy a large amount of territory. But I do
hope these friends who are such strong advocates of the alter-

nating system will not lose any sleep in worrying about the

constant current system. It is a fact, you know, that there

is going to be a thirty-thousand Edison Light station

in the city of Chicago, and there are at the present time
going into the city of New York two very large Edison
stations, and the capital that is being furnished for those
stations comes very largely from the same persons who
made the investment in the first large incandescent electric

light station that was put in in the United States. They
appear to be perfectly satisfied with the returns which they
have thus far received, and are perfectly willing

to make this investment of a very large sum of money to

carry forward their style and their method of doing busi-

ness. Now, there are one or two points that I want to call

attention to in favor of the Edison system— not particu-

larly the Edison system, but the continuous current— and
that is, that the wire and machines are put in not always as

you see them on that paper, running on a single route
where they might by a violent sleet storm be thrown down
or the system be thrown out of order.

Attention has been called to the fact that a continuous
cu rrent station, located centrally where real estate is costly,

creates a large item of expense, as against it, as compared
with the alternating system. Of course that is true, but I

want to call attention to one fact, and that is, that the

renting or selling of exhaust steam in the Edison station

here, or in any other large electric b'ghting station cen-
trally located, is going to become a large source of revenue
to the company and that, to a certain extent, will become
an offset to the additional cost of real estate for a station

so centrally located.

The President : I think they are putting the wires
underground in the large Edison plant in New York. I

have noticed that a number of times, and it looks to me as

though it was a very large investment and the people must
have thought that system over carefully before they put in

so much money as they are putting in there.

Mr. Cutter: Mr. President, I do not want to say
too much in favor of the alternating system, because I

think of preparing a dissertation myself on the matter, but
the discussion has aroused not a little of my enthusiasm for

the question. I realize the force of the point put forward
by Mr. Bliss. That careful business men who have had
an experience with the continuous current system are

ready with their money for more of the same sort, and
therefore those men are putting in a large station in the

city of Chicago is true. But all I can say is, I am sorry for

them. They may realize a certain benefit from their invest-

ment, but they are shrewder business men than I am to see it

But the fact seems to me still more prominent that they
have paid dearly for a bit of land for their station. They
have paid dearly for a system of underground work which
has all got to come up inside of fiveor six years; instead

of having a system where the land would have cost them
very much less, and the building could probably have
been erected at less expense and where the handling of coal

and ashes and things of that sort would have been materi-

ally less. I would differ also with Prof. Badt in thinking

that the business blocks of Chicago should be lighted with

a 3-wire system or any continuous current system
when the transformer is just the fellow you want for the

place, when you run out a few small wires and tap into the

main wires almost anywhere without much regard to the first

calculations that were made for such a plant. Now, those

wires for a transformer system would be simple, and the

probability is they would be drawn into conduits, and if

any one of them went wrong they would be withdrawn in

sections and others put in their places, a feature of en-

gineering that is in my mind the only safe method of en-

gineering for underground work, and is not admissible

with the large apparatus required with the 3-wire sys-

tem. Now, the station at Milan is one with which I am
very familiar. They have a large network and they are

taking it pretty much all out. It is a matter of experience

with iron pipes underground, that they will not stand more
than about so many 3'ears, five, six or seven or eight years,

according to the soil, according to the amount of labor that

is being done in those streets, repairing the sewers, gas

pipes, water pipes, and things of that sort. In relation to

reliability I must decidedly take exceptions to the position

of Mr. Bliss. I consider the converter system with equal

engineering ability more reliable than the 3-wire system.

We have had annoyances from this score, we realize.

That annoyances have also occurred from the 3-wire sys-

tem we also realize ; as one instance, with the station at

the Holton viaduct when a feeder blew out; a feeder fuse

blew and that threw the load on to another feeder, which
could not stand 'the strain, and blew that fuse, and then

fuse after fuse went until the lights were all out and the

viaduct was left in the dark. That was of course early in

the history of such stations. We had an experience some-

what similar in the transformer stations, but it is no longer

necessary, and with equal engineering ability is not at all

liable to happen.
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Mr. Andrk-ws : I would like to say with regard toilic

diflkuUies that my friend Mr. Cutter speaks about in un-

derground conductors, about their being obliged to pull

them out in the course of four or live or six years ;
he

draws that conclusion from the fact that many of the con-

ductors which wore put down five or six years ago, in the

early stages of the business, when we tiid not know so

much about it as we do now, undoubtedly have had a

great deal of repairs, and some of ihcm will have to be

taken up. At the time they were put in, very thin iron

tubes in comparison to wiiat arc now being used were put

down, and they were not of suilicient strength to withstand

the destructive nature of the soil. But 1 think that the

tubes thTt are now being put underground are likely to

stand a long time, and I draw that conclusion from the

fact that even some of the earlier tubes which were put down
in New York and which have been there for five or six

years, are doing good service at the present time, and show

no signs of depreciation so far as the light is concerned
;

I do not think it is hardly fair to say that because some

of the earlier work that was put in, wht-n we knew so little

about it, has to be pulled up there is no improvement

in this branch of the business at the present time,

and that those that are now being laid underground

will certainly have to be pulled up within the

next five or six years. Indeed, I should be willing to put

a little money upon it that ihey w'.U not be pulled up. I

think they are put there to stay for a much longer period.

The President : Mr. Godfrey is present and 1 would

like to hear from him.

Mr. Godfrey: I do not feel like entering into this

discussion, because I come from the east where we have not

discussed the alternating system, and I do not pretend to

know very much about it. But I would like to say this

about the question of expense of land : I come from the

city of Boston where we have got a very large Edison sta-

tion, and we are putting up a building, that will cost us

something like $150,000, right in the heart of the city. We
propose to occupy the first two floors and to build five

stories higher and rent them for offices, which will give us

a prety fair return for the money, and, in fact, it is so

desirable a location that real estate agents have offered to

lease the four upper stories for the next five years and put

the building up themselves without one cent of expense to

the company. Then on the question of the removal of

ashes and the supply of coal. In that city it costs no more

to have coal delivered in that station than it would if it was

within two blocks of the water's side. It costs no more to

remove the ashes than if the station was three miles from

the center of the city, because the ashes have to be carted

to what is called the dump, and it costs but 25 cents a load

whether it is carted three miles or a half a mile. I think

that it is a mistake that our alternating friends are making
when they say that t'e location of the station is a great

object.

Prof. Badt : I hope that real estate and other specula-

tions will not be dragged into this discussion. We can

prove very easily anything that anybody wants to, one way
or the other—it does not make any difference at all what it

is. I would like to know in what way speculation in real

estate has anything to do at all with the question of cheap

distribution from the central station. Why, we might
open a grocery store in a central station and grind coffee

with the power that is generated in that station. All these

things, of course, can be done, but how that has anything

to do with the question at issue, namely, which is the

cheapest system for the distribution of electricity for cen-

tral station lighting, I do not know.
The President ; I think, Prof. Badt, that Mr. God-

frey's remarks'were pertinent to the question, because it

has been stated here that one objection to the continuous

current system was that it had to be centrally located and
the cost of real estate was so large. He simply shows that

by a proper means the cost of real estate need be but very

small and that the station may still be located in the cen-

tral portion of the city. As far as the point of expense is

concerned it seems to me that Mr. Godfrey's remarks are

pertinent to the question before us.

Mr. Cotter: I do not wish to be popping up and
down too much, but of course we have got our notions on
all these questions that come up, and my notion is that the

answer to that criticism about the location of the station

has very little force. If some real estate agent is going to

start a building and run the stories up to the heavens why
not let him take the most valuable part of that property

and let him have the first, second and third floors which
will rent, if my ideas of real estate are correct to greater

advantage than the fourth or fifth up to the twentieth.

Now then, put your station where the property is of less

value and let the electric light company use the $150,000
property in the center of the city—make it all a business

block and do not use the richest part of it for an electric

light station.

The President : It may not be exactly pertinent to

this question, but it strikes me that all these electric light

stations centrally located, if the plans were properly made,
could be made so as to cost but very little. The same
thing would apply, of course, to alternating systems, or

anything else.

Mr. Warner: It strikes me that this matter of real

estate is very pertinent to the question. You see in very

many cities express companies and other companies putting

up large buildings, of which they occupy certain portions

and rent the rest and for a very good business reason.

Now, apropos of the matter of uniformity in stations,

Mr. Cutter has pronounced himself to be strongly in favor

ot uniformity. I may say that I have advocated that to a

great extent myself, and I would not advocate or advise

mixing the systems if I did not see engineering advantages
and advantages that I thought good engineering made
plain. We find in almost every manufacturing establish-

ment different classes of work to be done. They do not

attempt to do all those different kinds of work with one
machine or with one man. They have different machines
for the different classes of work. They have different work-
men for them. They do not attempt to put a man who

runs a heavy pl.iiu-r at work on a" speed lathe, 'f'hcy do

not attempt to put the man who docs brass polishing to

work at cast iron chipping. As to the last statement Mr.

Cutter has made in regard to the men not liking to change

work, tliey cannot do the work. The average man is not

capable of changing work, but it has to be changed for

him,
Mr. Andrews: I understand that the company that

Mr. Cutter represents is going very largely into the elec-

tric railway business, and I should like with your permis-

sion to ask Mr. Cutter what system he is going to use in

that business.

Mr. Cutter: We appreciate the merit of the question

most assuredly, and we appreciate it most severely when
we make calculations for very long lines. Although we
have a very good system for that purpose by virtue of var-

ious deals and combinations, we still feel that we wouM
like the alternating current 10 get there, and get there it

will. The flexibility of the alternating current is going to

make it the proper current for electric railways because you

can run a small line or you can convert it to whatever you

choose. Now, we are p epared to make calculations upon

every phase of the electrical problem that comes up con-

cerning the developing of energy, and a man situated as I

am in the mechanical department of a large company called

upon to make estimates and give opinions on the proper

means of distributing that energy realizes the limitations

of the continuous current—we should realize it most forci-

bly. If that man has any ambition to cover the conditions

that arise he grows in his enthusiasm for the alternating

current; he will go here and there in search of knowledge

and will not be circumscribed.

Mr. Andrf-WS: Mr. President, let me say to Mr.

Cutter that he has not answered my question.

Mr. Cutter : I implied, I think, in my answer thpt we
were using the continuous current and we had to figure

accordingly. And, I also say, that we expect to use the

alternating current. At the present, of course, we use the

continuous current.

Mr. Sperry : Were it not so late I should like to ask

for more discussion on the question of power. It seems to

me that that is rather an important matter. The question

of the coal bill is a serious one. The transformer system

has been accused of wasting energy on every corner, and if

that is so there must be extra energy given into the ma-

chine, and there must be more coal consumed in that plant

than in the continuous current plant of the same size. On
investigation it seems to me that this excess of coal bill

does not exist and the amount of energy -that is shown to

be wasted in the leads or in the machine or primary, or

converter, does not seem to exist. Now, the other item is

the expense of the maintenance of a plant. That is depre-

ciation, wear and tear. I, for one, fail to see anything

about a converter that is going to deteriorate to any great

extent. It was brought out, 1 think, in one of the papers,

that a large amount of the expense of the converter was

represented by labor. Labor is going to be just as valua-

able a commodity fifty years from now as to day, and the

fact that any of its machinery is represented largely by

labor I fail to see is an argument against it in the matter

of depreciation. And this matter of actual coal bill and

lamp breakage it seems to me is very essential and one that

lies near the roots of this discussion. I should like

to hear from some one who has had the supervision of sev-

eral stations perhaps in regard to this point if it does not

take too much time.

The President: I think as near as I can remember
that that subject has all been gone through with here in

previous papers and in previous discussions at these meet-

ings. If there is any one who has any information to give

on this subject we would be glad to hear from him.

Mr. Cutter: I will offer a further remark, but not to

try to give the information that Mr. Sperry calls for. I

agree with him that it lies at the root of the matter. I re-

member when I was a young fellow somebody, told me,

or I read, that figures will not lie. I say they will. They
are awful liars, and just the moment we commence to argue

the question of coal and heat we are entering upon just

that kind of ground. All sorts of data can be advanced.

Our experience at present being large in both systems we
are prepared to rent a certain number of lights for less

coal heat with the alternating system than with the con-

tinuous current system.

Another thing, we do not know the actual voltage of the

alternating system. Whether a thousand volts means a

thousand volts or two thousand volts or five hundred volts

we do not know. Now, if it means a thousand volts then

it mean=; that a 16 candle power lamp gives an equal bene-

fit for illuminating purposes to the eye, at any rate, with

much less energy than a continuous current, for the simple

reason if you take a 50 volt alternating current, all ihe waves

on top of the neutral line, the zero line, and then draw a

straight line which represents the continuous current in 50
volts there are a good many spaces left that the alternating

current has not touched. The energy of the two would of

course be represented by the areas of such a diagram.

Such a diagram of course would have to be drawn to repre-

sent the idea.

The club adjourned to Monday evening. May 7th.

Press Comments.
Continuous vs. Alternating Currents.

Practical Electricity, starch.

Mr. Leonard's paper printed in this issue, on the sub-

ject ot "Alternating vs. continuous currents," is worthy of

the closest perusal. At the present time, there are practi-

cally in operation in this country two distinct systems of

incandescent electric lighting ; namely, the continuous cur-

rent system, of which the Edison is a type, and the alter-

nating current system, of which the Westinghouse is a
type. Thus far, both of these systems have achieved wide
reputations, and have met with great commercial success.

It so happens, however, that the friends of one system are

very decided opponents of the other, and the arguments

advanced, pro and con, are so forceful, and, we might add,

so rqiparently conclusive on either side, that whosoever
shall venture to form his opinion without weighing both

sides of the question may possibly find himself mistaken in

the end. In his paper, which, as we have already stated,

merits to be carefully read by all persons who meditate the

placing of capital in the electric lighting business, Mr,
Leonard questions both the economy and the safely of the

alternating current system, and at the same time believes

that its usefulness, commercially speaking, is restricted to

the production of iii^^/i/ only ; while, on the other hand, the
range of utility, credited to the continuous current system,
is practically unlimited for heat, light or power purposes.
In our next issue, we shall print a reply to Mr. Leonard's
argument.

Svlfuve, April Gth.

In considermg electrical questions with view of deciding
between two systems [alternating or conlinuous current]
we should consider two things— economy under present
conditions, and the probable progress in the near future.

As things stand at present, we may say that the direct sys-

tem has the disadvantages of a limited area of distribution,

and the necessity of locating in a central position, where
land is expensive: the aliernaling system has the disad-
vantage of a considerably greater loss in distribution, of
greater complexity and consequent liability to accident, im-
possibility of distributing power, and danger. These con-
siderations would point to the direct system being best in

the central portions of cities, while the alternating system
should be used for towns and for the suburbs of cities;

possibly, too, as an auxiliary to arc lighting stations.

In the future the alternatmg system can hope for the per-
fection of a motor and the general improvement of the ap-
paratus : the direct system can hope, besides the ordinary
improvements, for the perfection of some converter for di-

rect currents ; above all, for storage batteries. If storage
batteries are successfully developed, the alternating system
has nothing to offer that the direct system does not possess,

while the advantages of the latter will be overwhelming.
As we have already pointed out, however, a combination
of the two systems would undoubtedly be best at the pres-

ent moment.

Lamp Lighting Schedule-
tem.

May.

Moonlight Sys-

Day of Monlh.

13-

14.

IS-
16.

T7-

18.

ig.

20_

23-

24
25-
26

27.
28.

29-

30.
31-

Llglit. ExtiDguIsh.
Xumberof
Hours.

H. M. H. M. H. M.

7.30 I 50 6.20
7.30 2.30 7.00
7.30 3.00 7.30
7.30 3-40 8.10
7.30 3-5° 8 20
7.30 3.50 8 20
7.30 3 50 3 20
7.30 3.50 8 20
7.30 350 8 20
7.30 3 50 8.20
7.40 3.50 8 10

7.40 3-40 8.00
8.30 3-40 7.10
i).20 3.40 6.20
10.10 340 5 30
11.00 3 40 4 40
11 50 3.40 3 50
12.20 3.40 3 20
12.50 3 40 2.50
I 20 3 40 2 20
2- 00 3-40 1.40
2.30 3 40 1. 10

No light. 0.00
No light. 0.00
No light. 0.00
7.50 9.40 1.50
750 10 40 2.50
7.50 11.40 3.50
7.50 12.30 4 40
7.50 I 10 5.20
7.50 I 40 5-50

Total number hours, 158.20

The forpgoiTiK sclieciiile is practically Roofl for the United States
The time forcommenciitff to IlRlil Is calculated at one-half hour

after sunset, or one hour before moonset; the time for extinguish-
ment one hour after nioonrise. or one hour before sunrise.

The time for lighting or extliiguishiuff Is given for the day on
which the night commences.

The time up to 13 o'clock midnight Is shown by bold face type;
after midnight by light face type.

Brush Company vs. The Western Electric
Company of Toledo.

In the suit of the Brush Electric coinpany
against the Western Electric Light and
Power company of Toledo the testimony of the

complainants is nearly completed. The suit was
instituted on the double carbon arc lamp patented

by Charles F. Brush in 1879. "The plaintiff com-

pany hold that the lamp used by the Toledo
company is an infringement. Testimony has

been taken at Boston and Toledo. In the for-

mer city the taking of depositions began Febru^
ary 8th and continued to the iSth. One deposi-

tion of Prof. Cross of the Massachusetts Insti-

.tute of Technology was taken. In Toledo the

taking of testimony continued seven days.

Three employes of the defendant company wei"e
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examined, after wiiich Tliomas E. Adams fore-

man of the testing department of ttie Brusli

company testified. Probably no man in the

United States has a more accurate practical

knowledge of electrical lamps than Mr. Adams,
who is an inventor and an expert. The com-
plainants are now closing their testimony by talc-

ing the deposition of Prof. Morton of the

Stevens Institute of Hobolcen. George P. Bar-

ton of Chicago, attorney for the defendants, and
Milo P. Kellogg of the Western Electric company
of Chicago are in attendance. After the examina-
tion of Prof. Morton the testimony of the defend-
ants will be taken in Chicago. It is understood that

Mr. Kellogg and Thomas D. Lockwood will give

expert testimony in behalf of the defendants.

The Waterhouse Regulator.

At an exhibition test of capacity for regula-

tion of the output of current from the

Waterhouse system dynamo, made in Hartford,

Conn., a few da3's ago, at which several rep-

resentatives of the electrical press were pres-

ent, novel and interesting features were shown.
The regulation is entirely an electrical balance,

not depending on any magnets, solenoids,

brush shifters, or other movable devices what-
ever. The brushes are stationary and to the

casual observer the regulation is a mystery.

The machine is series wound. The test was
made on a 35 light dynamo, the lamps consuming
each 91^ amperes, with 45 volts fall of potential.

An accurate ammeter was placed in the lamp cir-

cuit, and another in the field circuit. The test

was made repeatedly by both cutting out and in-

troducing lamps, and the following were readings

taken -.

35 lamps, (normal arc)

20 " "

15 "
10 " "

5 " "

I " "

CJurrent in the
circuit.

9-25

9.25

9-25

9-25

9-2S
925

arape 6.00 amperes

4-75
4.00

"

2.75 "1

2.00 "

1.25

At the instant of change of lamp load there

was no sudden overthrow of the instrument read-

ings; the needle quietly moved to its new position

and remained until the next change of lamp load

was made. The operation was striking in that

those present were accustomed to look for more
or less momentary oscillation of the current at

the instant of cutting in or out any considerable

number of lights. The details of this system of

regulation for constant current are not yet made
public, but the figures given above are reliable,

and point to a high efficiency of the machine.

CORRESPONDENCE.
From Kansas City.

Kansas City, Mo., April 21.—This city is

about to have an electrical exchange. The Bank
building at the corner of 5th and Delaware
streets has been selected as headquarters. Among
those who have already secured offices in the

building are the Kansas City Electric Light com-
pany ; The Edison Electric Light and Power
company ; The Electrical Supply company ; The
Thomson-Houston Electric company ; The
Western Electric Construction company, as well

as several representatives of engine and boiler

manufacturers. The building is centrally lo-

cated, has just been rebuilt and refitted and is

wired throughout for incandescent lights as well

as other modern electrical appliances.

At the office of the Inter-State Electric com-
pany your correspondent found the genial

Superintendent Paul Bossart busy making
contracts for the storage battery system. He
has just closed for a 400 light outfit for Missouri

Valley, Iowa. All of the company's Kansas
City plants have been enlarged during the last

four months. An additional dynamo for charg-

ing accumulators has been purchased for their

Moody central plant at the corner of Missouri

avenue and Delaware street. It is of the Fort

Wayne Jenney make.
C. H. Cone of the Electrical Supply company

reports, among others, a large order for wire and
supplies to go to Horton, Kan., where the

Hawkeye systems of arc and incandescent

lights are being placed.

At theElectric Supply company's office the

writer had the pleasure of meeting F. S. Terry,
their manager, who came on a flying trip from
Chicago to look after their Missouri and Kansas
trade generally. He reports their western busi-

ness better than ever, making larger quarters
for their Kansas City office a necessity.

C. Kammeyer of the Fort Wayne Jenney com-
pany is busy installing an arc plant for the
Metropolitan street railway to light their new
12th street cable line. Ten of the patent
O'Beirne mast arms will be used to illuminate

the incline between Lincoln and Sante Fe streets,

as well as several curves and crossings. Mr.
Kammeyer also reports the sale of two dynamos
to the Interstate Electric company for charging
accumulators, one to go to Missouri Valley,

Iowa, and another for an increase in one of the
Kansas city plants.

O. W. Ditsch, the smiling superintendent of

the American Electric Light company, started

their new station on the 15th inst., with 58 arc

lights. The lights of course, were a "howling
success." They have at present 13 miles of cir-

cuits, all run in " P. and B." wire. The demand
for their light is such, that they have had to or-

der additional machinery.
E. R. Weeks of the Kansas City Electric

Light company reports business rushing. He
has a large force of men at work wiring for arc

and incandescent lights; and replacing most of

the underwriters wire in use, with okonite or

kente insulation. It requires considerable
"nerve" to make such an expensive change, but
there is no doubt it will pay in the end. Brother
Haskins will have to look sharp, or the village at

the Kaw will be ahead of Chicago, as far as
" high " insulation is concerned.
With the spring boom in the building line, the

electric bell hangers are in their glory. All of

them repoit business brisk.

Ford Caldwell of the Western Electric Con.
struction company is on a visit to Colorado in

the interest of his company. This company is

wiring the new board of trade building for in-

candescent lights, using kerite wire throughout.

The ever jovial Col. Glasier, better known as
" Pop " Glasier, of the Jarvis Engineering com-
pany, was a caller last week, and between the

puffs of a Victoria Regina, gave your cor-

respondent a long list of plants where the Jarvis

boiler setting has lately been adopted.

W. J. Buckley, of the Fort Wayne Jenney
company, spent last Sunday in our city as usual.

He claims the new Slattery converters will con-

vert the most skeptical customer to the alterna-

ting faith.

[After—A Long Wats After—Tknnysox.]
In the spring a lot of crosses

Come upon the arc light wires,

And whene'er it starts a raining

We have lots of little fires.

In the spring the gay promoter
Asks a franchise from the town,
Wants to bury all the circuits,

Says, 'twill put the danger down.

In the spring the city council

Wrestles with the conduit plan;

And when up comes this same ordinance,

Votes against it lilce a man.

From the Pacific Slope.

San Francisco, April 18.— The California

Electric Light company has purchased a site for

a new station.

O. L. Hall, agent for the Leonard & Ellis oils

on the Pacific coast, reports that the sales of dy-

namo oils have increased 300 per cent, in the

last year.

George T. Emery has invented an electric

drill. One of the machines can be seen in oper-

ation at the rooms of C. A. Fisk, agent of the

Buckeye Engine company. The cost of install-

ing a drill of this kind is about one-tenth of that

of an air compressor plant. About one-tenth as

much power is required. The drill steel hammer
strikes from 150 to 250 blows per minute. The
drill will probably be brought into general use.

The current is supplied by the Pacific coast

Electric Construction company.
Last week John J. Bonner, manager of the

American District Telegraph company, was
arrested on the charge of sending a thirteen year
old messenger to a house of ill. repute, contrary

to a statute of 1887. The law reads as follows :

" No minors in the employ of any Telephone

company, Special Delivery company or associa-
tion or any other corporation or person or persons
engaged in the delivery of packages, letters, notes,

messages or other matter, shall be assigned by
such corporation or person or persons to hire

such minors to keepers of houses, variety theaters
or other places of questionable repute, nor permit
them to enter such places of illegal or question-
able calling ; that this law apply alike to man-
agers, superintendents and agents of such cor-

porations, and to be enforced against them."
Mr. Bonner does not deny the charge but

claims that the law is unconstitutional as it dis-

criminates against common carriers. There are

about 400 messengers in this city.

The Livermore board of trustees has awarded
the contract for lighting that city for the next
three years to W. C. Clark, of the Waterhouse
company.
An electric light plant is beingbuilt at Phoenix,

A. T.

The Electric light company at Fresno has
increased its plant, S.

Indianapolis Items.

Indianapolls, April 21.—The specifications

prepared for bidders for lighting the city by
electricity have brought out some adverse criti-

cisms in regard to several of the requirements.
Mr. Chipman, of the American Lighting com-
pany, makes this criticism of the specifications :

" If the contract with the city is to be based upon
the specifications, unnecessary burdens, which
will increase the cost of the plant, are imposed,
and there are some conditions asked for that are

electrical impossibilities. It is required in the

specifications that not more than fifty lamps be
lighted by any one circuit. In some cities a hun-
dred or more lamps are lighted by a single cir-

cuit. To multiply circuits is to multiply cost.

Engines, it is stipulated, must have uniformity of

speed, which is essential; but the engineer re-

quires further that each dynamo be provided
with an automatic current regulator, which will

maintain constant currents under all conditions
of speed. Ths last requirement is, I think, an
electrical impossibility in the state of the art to-

day. It is also provided that each dynamo will

be required to light fifty lamps under normal
conditions. The effect of this will be to cut off

several companies from bidding, if the absolute

letter of the specification is held to. It seems to

me that the engineer and the council should, as

information is what is wanted, permit companies
to submit bids for a plant that will meet with the

genera! requirements of the specifications, but
that need not be held to the rigid construction

of the specifications. It is also an injustice to

require companies who bid to submit a bond
of $5,000. It is time enough to file a bond when
a contract is given, as the city can suffer no
damage from the bidders."

The city civil engineer says that he makes no
profession to being an expert electrician, but that

he has received assurances from competent
sources that his specifications are carefully drawn
and reasonably satisfactory to the various com-
peting companies. Representatives of several

companies have taken trouble to compliment him
on his specifications. These gentlemen have
told him that the bond requirement is usual,

and that he has justly guarded the city in insert-

ing it. If a company should wish to bid for the

purpose of defeating electricity, it would not

want a bond; if it is acting in good faith, he sees

no reasonable ground for objection. As to the

fifty lights to the circuit, the engineers says that

the reason he has required it is that in case of a
break in the circuit no large portion of the city

would be left in darkness, but that only fifty lights

would be displaced; as to the dynamos thirty or

or thirty-five light capacity would be too light,

and two such dynamos for each circuit would
make so powerful a current that great danger
would result to firemen or any who might be
obliged to touch the wires in damp weather. In
brief, Mr. Shearer says that any company may
submit bids that will be considered if the main
provisions, calling for a first class plant in all

respects, are complied with, but that he is unal-

terably opposed to permitting any company which
furnishes the light to supply its own specifica-

tions, as that is the way the city has heretofore

been inflicted with bad jobs. M.
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THE ELECTRIC LIGHT.
The r.riisli company has received a contract for ilUimi-

nnting Cliarleston 111.

In Phikulolphia last year 354 arc lights were used for

electric lighting at a cost of $87,974.58.

The charter of the .San Antonio, Texas, Gas company
has been amended so as to enable it to supply electric

light.

The city council, of Little Rock, Ark., has appropriated

$27,000 for the purchase of an electric light plant for

lighting the streets.

The Paris Gas and Electric Light company, of Paris,

Ky., will enlarge its gas works and will increase the

capacity of its electric plant.

The London and Brighton Railway company have now
fifteen trains lighted by electricity, two running between
London and Brighton, and thirteen others which are local.

The Sven Tideman Electric company of Grand Rapids
has changed it corporate name to tlie Peninsular Electric

company. No changes have been made in the organization

or management.

The foreign shipments of the Brush Electric company
ha^e been very large of late, and heavy orders ht.ve been
filled for South America, Mexico, China and Japan, as

well as other countries.

A man who fell to the ground in the street in New York
city last week was supposed to have received a shock from
an electric light wire. It was subsequently learned that it

was not " electric fluid " but an altogether different variety

which caused his steps to totter.

The capital stock of the Fort Worth, Tex,, Gas and
Electric Light company has been increased to $300,000.
The gas works will be considerably enlarged during the

summer, and an electric plant put in. The latter will

embrace both the arc and incandescent systems.

The Washington and Virginia Underground Conduit
and Construction company, has applied to the commission-
ers for permission to lay underground wires for electric

light and power purposes in the streets. They offer to fur-

nish electricity at a cheaper rate than is now charged.

The Kansas Electric Light company of Thayer has
been incorporated. The officers are: C. T. Ewing, presi-

dent; C. PI. Zabriskie, secretary, and C. A. Mitchell, treas-

urer. The company has a plant in Cherryville, and will

have one at Thayer, and contemplate working at other

points.

Kingston, N. Y., is agitating the subject of electric

street lighting, and with some prospect of finally adopting
it. Mayor Newkirk, in a' recent message to the city coun-
cil, mentioned the probability of such a step being taken,

and thought it wise for the city to operate the plant instead

of allowing control to be invested in individuals.

The eleventh annual meeting of the Western Gas Asso-
ciation will beheld in Chicago May qth, loth and nth.
The headquarters will be at the Grand Pacific hotel.

Among the papers to be read are the following: *' Fuel
Gas," by Walter Clark; " The Cost of Arc Lighting," by
C M.Keller; " Incandescent Gas Burners" by Edward
Ijndsley.

It has already been noted that by a new regulation the
use of electric light in Madrid theaters was made compul-
sory. The change must be made within six months. The
royal decree states that all dynamos, engines and motors of
any kind are to be completely isolated from the main build-

ing, and in fact stringent rules are laid down to render the
installations safe.

General Agent Church of the Wcstinghouse company
recently said to a reporter: "Texas is advancing in the
use of electric light very rapidly. We have more central
stations there than in any other state of the union. We
have only lately established stations at Houston and Mar-
shall. The chief reason for this appears to be that the cost
of coal there is considerable, which makes artificial gas ac-
cordingly expensive,"

A committee was appointed some time ago in Berlin to
make a series of experiments with underground cables for
electric lighting purposes. The experiments were made
partly with sections of cables used in central station supply
systems and partly with cables specially laid for the purpose
in the works of Messrs. Siemens & Halske. The experiments
are now nearly completed, and the results will be commu-
nicated at an early date in the form of a paper on under-
ground conductors to the Berlin Society of Electricians.

" In three years more gas street lamps will be a thing of
the past, just as tallow dips and kerosene oil have succes-
sively been." Such is the opinion of Mr. David Kidney,
and if any man has a right to an opinion on the subject he
has. Mr. Kidney has been a street illuminator for twenty
years past. In old times he was a practical operative
lamplighter himself in the Seventh ward, but for eleven
years has been superintendent of the district lighted by the
old New York Gas company, now Branch number i of the
Consolidated Gas company.

—

iVew York Sun.

Welcome as the development of the electric light is any-
where, says the London Daily A^ews, there is no place
where its final adaptation to popular wants will be a
greater source of comfort and pleasure than in the railway
carriage. Nothing so much exasperates the traveler,
already suffering from the tedium of a prolonged railway
journey, as a bad light ; while the thought of the pleasure
that would be given daily to millions by the provision of a
bright lamp on our railway lines ought to be a sufficient
incentive to an endeavor on the part of the railway compa-
nies to supply such a want.

Alterations are being made in the central station from
which the Vienna opera house is supplied. When the steam
dynamos were first erected the vibration communicated
through the walls to the adjoining buildings was so great
that in some rooms it was impossible to write, and the
owners of the property began legal proceedings, with the

result that the Gas association was ordered to discontinue

ihc nuisance on a penally of 5,000 llorins for each infringe-

ment of this order. 'I'o overcome the difficulty the com-
pany have laid down an enormous foundation block of

concrete, en which the steam dynamos arc placed. 'J'his

block is completely detached from the walls of the build-

ing, so that no vibration of any kind will be communicated
to the neighboring houses.

The prospect for electric lighting in Paris is not flatter-

ing, it is slated, on account of the conditions imposed on
contractors. The maximum price for a 16 candle power
incandescent light is fixed at 4'/2 centimes per hour. The
employes must never work more than nine hours daily, and
their minimum wages are fixed at 80 centimes per hour
from 6 a. m. to 6 p. m., i franc 20 centimes from 6 p. m,
to midnight, and i franc 60 centimes from midnight to 6

a. m. A yearly payment of 100 francs for every kilometer of

wire or fraction thereof laid in the public s! reels is to be
made to the city, with a sum representing 5 per cent, of the

gross receipts of the company. The most absurd regulation

is the following; " The wiring will take the form of seg-
ments of a circle, going from the center of Paris to the

fortifications, and the companies must undertake to be
ready to furnish the light to every part of their concession
within four years." This regulation alone is sufficient to

prevent any company from asking for a concession; the

distance from the center to the fortifications varies from 6

to 10 kilometers, and if the consumers are pretty numerous
within the 3 or 4 first kilometers, they will be very scarce

for the rest, although the company would be bound to lay

wires up to the last meter and to give light to the last house,

even if it were only asked for a single lamp.

The Riga theater, says Industries^ has been fitted with
an electric installation of considerable size. The three

large dynamos are collectively capable of lighting 1,500
20 candle power glow lamps ; but as only 1,000 lamps are

required for night use the third dynamo is in reserve. For
the day service, when only 142 lamps are required, there is

provided a separate small dynamo, driven by a 12 horse
power steam engine. There are in the theater three dis-

tinct circuits—one for the day service, feeding 142 lamps,
and the two others for the night service, feeding collectively

about 1,000 lamps, and a switch-board is erected by means
of which either of the large dynamos can be connected to

either of the two night circuits. The lamps are distributed

between these two circuits so as to overlap each other, in

order that either circuit may form a panic circuit in case of

the extinction of the other. The total number of lamps
installed considerably exceeds the capacity of the dynamos,
but the distributing switches are so arranged that it is im
possible to light all the lamps simultaneously. On the
stage there are fixed 1,162 lamps, of which 550 can be
lighted simultaneously, while 612 lamps serving for red

and blue lights can be switched in when the others are ex-
tinguished. The large corona in the auditorium contains

124 lamps, and 56 lamps are distributed round the tiers. In
addition to these there are 272 10 candle power lamps fixed

in tlie engine house and offices, and two 1,000 candle
power arcs in front of the theater.

THE TELEPHONE.
It is reported that all the London telephone companies

are to be consolidated.

A press dispatch states that B. S. Whitaker, agent of
the telephone company at South Pittsburg, Tenn., has dis-

appeared. With him disappeared a quarter's telephone
rents he had collected.

The general offices of the Central Union Telephone com-
pany are to be removed to the new telephone building at

203 Washington street. Chicago. Following is a list of the
officers and employes with the numbers of their rooms in

the new building: Geo. L. Phillips, president, Room 30;
W. S. Chapman, secretary and treasurer, Room 43; F. G.
Beach, general superintendent, Room 42; A. A. Thomas,
general solicitor. Room 40; J. C. Kenny, supply agent,
Room 43.

This is the way Daniel Drawbaugh is described by
a correspondent who visited him at his home. " A Penn-
sylvania Dutchman in the heart of Pennsylvania, a little

old, pottering experimenter with a heart as fresh and hope-
ful as a lad's—this is the Daniel Drawbaugh of to-day, a
man who has been kicked and pounded by fate in many a
bitter contest, but who is still in the ring, as the prize
fighters say, and who refuses to be knocked out, no matter
how many times he is made to bite the dust."

In speaking of the death of Chief Justice Waite the
London Electrical Rfview says: "He had presided on the
bench in the Supreme Court on the Monday of the same
week during the reading of the opinion of the court in the
famous Bell telephone case. This was his last appearance
on the bench. It is a remarkable coincidence that the late

master of the rolls, Sir George Jessel, died a few days after

delivering his opinion in the Bell case in 1SS2, having sat

on the bench for the last time to deliver that opinion."

A telephone, placed in the circuit of a submarine cable
through which the ordinary signals are being transmitted,
is affected by the currents passing; although the vibrating
of the diaphragm may not be perceptible to the ear, for the
well known reason that a minimum of twenty vibrations per
second is requisite to produce an audible sound, says the
London Elect7ical Review. But if an interrupter, breaking
the current more than twenty times per second, be also in-
serted in the circuit, an undulating sound is conveyed to the
ear by the telephone. On this principle, M. Ader has con-
structed an apparatus which allows of the employment of
phonetic signals in submarine telegraphy.

In the injunction suit of the Bell Telephone company
against the Southern Telephone company which has been
on trial in the United States Circuit court at Little Rock,
Ark.,^ Judge Brewer last Saturday handed down a decision
sustaining the Bell company and granting the restraining
order. He held that the recent decision of the Supreme

court conclusively determined the question. lie decided
that the make and break theory advanced by the defendants
was untenable, and did not relieve them from infringements,
and that ilio fact that the injunction was not asked for un-
til after the Supreme court's decision did not constitute un-
due delay in complainants. Counsel for the Bell company
filed a bill against the Bay Telephone company for infringe-

ment of patent.

Kareis & Bondy, Vienna, have patented iron or sleel

wires covered with a spiral serving of copper wire or rib-

bon of very small thickness. These wires are now being
tested at the laboratory of the Electrotechnical institute in

Vienna, and have so far given fairly good results. 'I'he

object of the invention is to provide aerial wires having
less self-induction and resistance than ordinary iron or
steel wires, without sensibly diminishing the mechanical
strength. The wire is intended for use with currents of
rapid period, such as occur in telephony or in high speed
telegraphy, and as through self-induction the flow of cur-
rent is displaced from the center to the circumference, the
inventors argue that it would be useless to make the center
of a material having a high conductivity.

—

Itidustries.

The following experiment in short distance telephony
was related by John Butler a prisoner in Columbus, Ohio,
charged with burglarizing the post office at Olentangy:
He says himself and two other men effected an entrance
into the post office, having first provided themselves with a
long string having a tin can attached on each end. A tug
on the string indicated that the outside operator desired to

communicate. The string was at once tightened when the
workers on the inside were informed from which direction

danger might be expected. In this way the burglary was
a complete success, and quite an amount of postage stamps
were taken, most of them having been since recovered.
The two other men made good their escape.

THE ELECTRIC MOTOR.
A motor plant will be installed at Nashville, Tenn.

The Woonsocket railway company evpects soon to have
its electric road in successful operation.

The application of an electric motor to coal cutting ma-
chinery has been carried out by Messrs. Bower, Blackburnj
&: Mori, of Woodlesford, England.

Here is another opportunity for motor companies. It is

said that the Rock Island railroad will build an elevated
railroad at Chicago to accommodate its suburban traffic. It

has not been able to operate its suburban trains with anv
regularity for two years, and this condition grows worse
steadily as the road's freight business increases. It has long
been a question with the company whether it will increase

its facilities by the acquisition of more ground on which to

lay tracks, or by the construction of an elevated road. The
latter plan has been it is said determined upon.

In an article on the electric railway the Chicago Tribune
says in speaking of the objections which have been made to

this mode of street car propulsion: " It would seem, how-
ever, that all these objections have been met successfully in

the climate of the United Kingdom, which is uniformly
damp, as compared with ours, and therefore more difficult

to deal with electrically. In the light of all this it would
seem that the managers of projects for cheap transportation

in this country might take a lesson profitably from their

brethren on the other side of the Atlantic, and perhaps
learn from them how to carry the American public on lower
terms than any which have been proposed in this country."

Mr. Ransom, writing on tlie comparative cost of steam,
horse, cable, or electricity, takes a sample road, six miles
long, with twenty-four cars, a speed of six miles an hour,
and running twenty hours out of twenty-four. This would
require forty-eight horses on the lines and Ig2 in the

stables, costing, with harness, initially about $38,400. The
initial cost for electrical plant he estimates at $26,500, for

cable plant $35,000, and for comparison these figures may
be put: A motor plant of horses cost $38,400; of electricity,

$26,500; of cable apparatus, $35,000. With regard to the
road, the estimate is far horse road single track per mile,

$9,000; electric varies, according to system, from $10,000
to $23,500; cable roads from $30,000 to $110,000; steam,

$g,ooo. If old roads have to be adapted to the new trac-

tion, the cost of adaptation is given for a six mile road:

For cable, $265,200; for electricity, $70,500; for steam,

$40,000,

THE TELEGRAPH.
The gross revenue of the English telegraph system for

the last year was ;^i, 950,000 against ^1,830,000 for the
preceding year.

The Associated Press will have space for 40 men at the

Democratic national convention at St. Louis, and will have
large room for telegraph instruments.

At the beginning of the year the charge for sending tele-

graph messages in Norway was reduced from 30 cents for

15 words, to 15 cents. The increase in the number of tele-

grams during the month of January at the Christiana
exchange was almost 100 per cent.

A decision was handed down by Judge McPherson, at

Harrlsburg, Pa., last week in the case of the Commonwealth
against the Western Union Telegraph company for re-

settlement of taxes and to recover the amount, based upon
the cash dividends during the years from 1876 to 1SB2.
The decision sets forth that the taxes cannot be recovered.

It is no easy matter to keep up the telegraph lines in

Mexico. Travelers on the northern plains find the poles
excellent fuel for their camp fires. The ranchero who
wishes to fence in his territory cuts down a mile or two of

wire for the purpose. Added to these trials the poles are

subject to the attacks of an industrious worm which honey-
combs the wood.

A number of members of the Association of North
American railroad superintendents made a trip over the
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New Jersey division of tlie Lehigh Valley road, April I2lh,

to inspect the working of the induction telegraph system.

The value of the system was demonstrated. The engine

was disabled and the train operator was obhged to tele-

graph for another locomotive.

A cable despatch from London announces that " The
impression prevails that the British annexation of Fanning,

Christman's and Penrhyn islands in the Pacific, indicates

that a British survey, which has already been regarded as

essential to establish the practicability of a Pacific cable, is

about to be undertaken. It is alleged that apart from the

commercial value of the cable, the imperial government re-

alizes that it would serve to bring the several British naval

stations within touch of each other."

Personal Paragraphs.

F. S. Terry, manager of the Electrical Supply company,
has been west on a short trip.

William 0. Webber read a paper on " The advantages

of and methods for testing engineering materials" at ihe

meeting of the Boston Electric club last Saturday.

H. B. Warren, superintendent of construction for the

northwest, of th e United States Electric Lighting com-
pany, visited friends in Chicago last week, and the first

part of the current week.

The executive committee of the National Association of

Gas Engineers has appointed Prof. J. P. Barrett, city elec-

trician of Chicago, to read a paper on the danger of electric

wires introduced in buildings for lighting and power, at

the annual convention August 14, at Minneapolis.

A. S. Abell, the millionaire owner of the Baltimore Sun,
died last week. Mr. Abell was personally associated with

Prof. Morse in the promotion of the magnetic telegraph.

The Sun published the first message sent over the wires,

then an experiment, between Washington and Baltimore,

and also published on May 11, 1S48, the first Presidential

message ever received in that way. From the starting of the

paper, Mr. Abell gave his undivided attention to the pro

motion of newspaper enterprise in all its different phases,

and his career has been one of the most successful and re

markable in the history of journalism in this countiy. On
May 17, 1887, he celebrated the fiftieth annive sary of the

establishment of the paper, and took into partnership his

three sons. He leaves a fortune of about $20,000,000.

Miscellaneous Notes.

A Kansas City correspondent of a New York paper says

it is significant that there is a morgue at the foot of each

one of the cable car inclines in that enterprising city.

The Chicago Fire Proof and Insulating company has

been incorporated with a capital of $100,000. The incor-

porators are C. W. E. Patterson, Lfarrison Couch, and
H. F. Osborn.

The manufacturers of bicycles are taking great interest

in the process of electric welding. A delegation of makers
recently made a visit to the Thomson-Houston manufactory
to witness the process.

William J. Morden, assignee of the Young cable traction

tracks, has commenced a suit in the United States Circuit

Court against the Chicago City Railway company and C.

B. Holmes to recover $150,000 damages for infringement.

The seven story building at 338-342 Dearborn street,

Chicago, was burned April 20th. Among the occupants
of the building were Giles Bros. & Co., whose manufactory,
for anti-magnetic watch shields was on the sixth floor.

Their loss which is fully covered by_insurance will prob-
ably be several thousand dollars.

The Chicago north side cable is no more popular than it

was a month ago. Here is the Daily News complaint :

"Weeks have passed since Baron Yerkes flared up with
flags, bands and speeches, and announced that the north
side cable was open to the public. Since that premature
splurge, the baron's antiquated steeds have been compelled
to drag as many north side citizens as before, while the de-
lusive cable has been putting in the time getting off the

track, balking at switches, and generally impeding the al-

ready sluggish traffic of the streets."

The Western Electric Benevolent association held its

second reception at Brand's Hall, Saturday evening, April
7th. The affair was a decided success in every way.
About one hundred and sixty couples participated in the

grand march, and an excellent programme of eighteen
dances was enjoyed by every one present. During the

evening Fred. Miller and the Electric Quartette favored
the audience with a few choice vocal selections, each of

which was followed by several encores. May 1st the

association will close the first year of a very successful

career with eighty-five members, and a good round sum in

the treasury, notwithstanding the fact, that during the

past six months they have paid for benevolent purposes
over seveen hundred dollars.

A Meriden clothing dealer recently offered a spring over-

coat to any person solving the "anti-rattle-box" puzzle.

This consisted of a short cylindrical wooden box, securely

sealed. The point was to shake the box without rattling

the contents. On the box was printed :
" You can't do it

;

but it can be done." Those who got hold of the boxes,

after shaking them in different ways, cut them open and
found the contents to consist of pieces of tin of different

shapes. As no method of doing the trick could be thought
of, it was generally supposed that the puzzle could not be
solved. Charles M. I'airchild, assistant to Superintendent
Fitzgerald, of the Meriden Electric Light company, came
into possession of one of the boxes. He dissected it,

noticed the bits of tin, thought a moment, and then, taking
a magnet replaced the cover on the box and applied the

magnet to one end. It was strong enough to attract all

the small pieces of tin and hold them fast to the end of the
box however violently it was shaken. He got the overcoat.

^-J-Jarlford Times.

Business Mention.

For^e Bain, of 76 Market street, Chicago, is doing quite

a business in the line of dynamos for electro-plating.

The Peninsular Electric company of Grand Rapids,
Mich., has recently issued a new catalogue covering elec-

trical supplies of all kinds.

The Railway Supply company has moved into its new
place of business at 54 and 56 Franklin street, Chicago.

The new quarters are commodious, and will give Manager
Knapp increased facilities for transacting his growing
business,

W. PL McKinlock, of the Central Electric company,
Chicago, returned from a business trip of one week's dura-
tion recently and among the orders he brought back was
one for fourteen miles of Candee wire for electric light

purposes. The sale of this wire is increasing in propor-

tion as its merits become known.

_The Waterhouse Electric & Mfg. Co., have secured the

contract for the electric light plant for the central slation of

the Joliet Electric Light company at Joliet, 111., to super

sede other systems heretofore in use there. The price paid

for a 100 full arc light plant exclusive of steam plant or cir-

cuits, was ^10,000. The Joliet company selected this system
after a careful investigation, as in their opinion the best of

any for efficiency, and economy for commercial lightning.

The Central Electric company of 3S and 40 La Salle

street, Chicago, have leased from the first of May the four-

story building and basement at 42 La Salle. The fact

that this company, not yet a year of age, has been com-
pelled to seek quarters having an area about five times

greater than those in which they began business not

twelve months ago speaks more loudly for their enterprise

and good business management than words could.

Very long runs made by steam engines are considered

rare, and long runs have heretofore been considered several

days, or a few weeks. The Westinghouse engine has

increased this time in many instances to a number of

months. The last public notice of a long run made by
Westinghouse engine was a notable instance where a cer-

tain engine ran eleven months without stopping, at a speed

of 300 revolutions. The most remarkable record, how-
ever, has recently developed in the Pittsburgh Gas Light
company, where a ten-horse power Westinghouse engine

ran continuously for thirteen months, running at about 500
revolutions per minute, and in that time making 288,000,

000 revolutions without the throttle valve being shut, and
it is still running. It seems to take Burgess to beat Bur-

gess.

The volt and ammeters made by the Waterhouse Elec-

tric & Manufacturing tonipany are constructed on the

principle of electro-magnetic repulsion, which is a constant

with equal current. Heretofore these instruments have
been made to act by means of a permanent magnet, or in

their construction a coil spring has been used, so that the

magnetism of the magnet, or the reslience of the spring

has been a varying quantity, and frequent calibration has

.been necessary to correct these variations. The Water-
house instruments are calibrated by the Cornell University

standard, and once adjusted remain in adjustment. An
ammeter may be left in the circuit with the current con-

tinually passing through it, but its adjustment is un-
changed. The mstruments are very sensitive to variations

of the current transmitted through them, and are not only

adapted to electric light stations, but also for the finest labo-

ratory tests. The company also make a very fine galva-

nometer and other delicate instruments.

Electrical Patents.

Issued April \'], 1888.

381,167, Reflector for Electric Lamps. Hiram Purdy,
Burlington, Iowa.

381,220. Static Compensator for Telegraphs. Minor M.
Davis, Brooklyn, N. Y.

381,222. Electric Motor. Philip Diehl, Elizabeth, N^

J-
381,228. Means for Regulating and Controlling Electric

Motors. Bradley A. Fiske, U. S. Navy.
"Claims. The combination of an electric motor,

means for regulating its speed or direction, or both,

and two sets of contact devices, variations in whose
relative position affect said regulating means to vary

the speed or direction of the motor, one set of contact

devices being arranged to be continuously rotated by
the motor and the other to be continuously rotated by
hand."

381,234. Telephone Transmittec, John M. Graham,
Pittsburgh, Pa.

381,246. Telegraphy. Zeroy P. Hotchkiss, Oak Park,

111.

381,2=;!. Dynamo Telegraphy. Francis W. Jones, New
York, N. Y.
The claim is given. "The combination, with a trans-

mitting device having two sets of front and back con-
tacts, of two sources of electricity of substantially the

same tension, but opposite polarity, whose connections

with the circuit are governed, respectively, by one set

of contacts, two other sources of current, also of oppo-
site polarity, but of different tension from the tirst,

similarly governed by the second set of contacts, and
a second back and front contact transmitter that

in its normal position closes the connection tor one set

of contacts of the first transmitter, and when depressed
breaks such connection and closes the connection for

the other set."

381,254. Regulator for Electric Currents. Edward R.
Knowles, Brooklyn, N. Y.

381,260. Electro-Magnetic Spectacles. John T. Leighton,
Edinburgh, County of Edinburgh, Scotland.

381,269. Electric Contact Changer. Preston C. Morse,
Natick, Mass.

381,271. Slate for Telephone Desks. Emil T. Mueller,
La Crosse, Wis,

381,279. Electrical Registering Device. Samuel M. Pru-

den, Newark, N. J.
381.303- Electric Switch Board. Richard IL Welden,

Chicago, 111.

381.304. Electrical Coil and Conductor. Edward Weston,
Newark, N. J.

One half of the core is wound with a conductor made
of an alloy containing about 65 parts Zi copper, 35 of

ferro-manganese and from 2 to 10 parts of nickel. The
resistance of this conductor diminislies as it becomes
heated, while that of the German silver or copper con-

diictor wound on the other section of the core increases

with heat. Thus by using both on the same core a

balance in resistance is secured.

We give the second claim. ' 'A conductor consisting

of two metallic portions, one of which is composed of

a material the electrical resistance of which increases

with an increase in its temperature, and the other is

composed of an alloy of copper, manganese or its

equivalent, and nickel."

381.305. Electrical Coil and Conductor. Edward Weston,
Newark, N. J.

The conductor is composed of about seventy parts

of copper, with thirty parts of ferro-manganese, this

alloy IS capable of being rolled and drawn and made
into wire the usual way.
The claims are given. "l. A coil or,conductor wound

in convolutions composed of an alloy of manganese
and copper or its equivalent.

"2. A coil or conductor wound in convolutions com-
posed of copper and ferro-manganese, in the proportions

of seventy parts of copper and thirty parts of ferro-

manganese.
"3. A rheostat, resistance, or other electrical instru-

ment of the kind herein described, the coils or conduc-
tors of which are composed of an alloy of copper and
manganese or its equivalent."

381,314. Electric Bell. Frank B. Wood, New York, N.
Y.

381,336. Galvanic Battery. Charles R. B. Claflin, Jr.,

and Joseph W, Flagg, Worcester, Mass.

381.343. Electric Train Signaling Apparatus- John R.
De Mier, Las Cruces, JN. Mex.

381.344. Electric Train Signaling Apparatus. John R.
De Mier, Las Cruces, jS. Mex.

381,372. Apparatus for Electrolysis. Eugene Hermite
and Charles F'. Cooper, Pownall Road, Dalston,
County of Middlesex, England.

381,382. lelephone Transmitter. Edward PL Johnson,
New York, N. Y.

A piston takes the place of a diaphragm. The in-

losing cylinder of the instrument is closed at one end
—that opposite the mouth piece—and the pis-

ton is made to fit quite accurately the walls of this in-

closing cylinder or internal support, or both. The ef-

fect of this construction is to form an air cushion pre-
venting abnormal movements of the pistun.

We give claim. "In a telephone transmitter, the
combination, with a sound receiving body and a sta-

tionary electrode, of a movable electrode and a magnet
armature, both carried by said sound receiving body,
and an electro-magnet which is brought into action by
a movement tending to separate the electrodes, and
then attracts said armature in the direction to draw the
electrodes together."

381,394. Commutator Brush for Electric Generators.

Osborn P. Loomis, Somerville, Mass,
The invention consists in a collecting-brush, com-

posed of sheet copper strips, which has metal pieces at

one end, to which the strips are soldered, and bearing
at its other end upon the commutator, the strips being
arranged diagonally to the plane of the brush.

The fifth and sixth claims are given, "
5, A com-

mutator brush composed of metal strips diagonally
arranged to the plane of said brush, substantially as

described.
"6. A commutator brush composed of strips diag;-

onally arranged to the plane of said brush, and having
the axis of the brush arranged substantially at right

angles to the axis of the commutator."

381,395- Electrical Railway. John C. Love, Philadel-

phia, Pa.

381,396. Railway Cars. John C. Love and James F.
Snediker, Philadelphia, Pa.

381,398. Dynamo-Electric Machines. Richard PL Mather,
Windsor, Conn.

Claim. "3. In a shunt wound dynamo electric ma-
chine, two pole piece helices, one of which is wound
in the same direction as the field magnet and the other
of which is wound in the opposite direction,"

381.420. Reactive Coil. E, Wilbur Rice, Jr., Lynn,
Mass.
The invention relates to sectional electric coils, such

as induction coils, reactive coils, or other forms of

magnet coil when used with alternating electric cur-

rents; and the invention consists, more particularly, in

the switch employed for varying the power of such a

coil by varying the number of sections of coil in

action.

Claims one and three are given. " 1. The combi-
nation, with a variable or adjustable sectional electio-

magnetic coil placed in an alternating magnetic field,

of an electric switch and an artificial resistance or re-

active coil, as described, in the connection between
the terminals of the coil section when the switch is

connected with both coil terminals at the same time.
" 3. The combination, with an induction coil having

a sectional wound set of coils, of an electric switch for

varying the length of wire in a set to vary the poten-
tial at the terminals of the secondary, and a reactive

coil, connected with the switch and included success-

ively in multiple with the coil sections as the switch is

moved for varying the number of coils in circuit."

381.421. Dynamo Electric Generator. Ehas E. Ries,

Baltimore, Md.
Claim. " I. In a dynamo electric machine, th^
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coinliiiuitiun, with ;i main exterior field magnet system
of iwo rinj; armaiurcs nrranged facing: each other he-

tween the polar extensions thereof and an aiixihary field

magnet secured to and supported by ihe exterior pole
pieces and extending between and into the interior of

both armatures, substantially as described."

381,422. Klectrical Indicator. Andrew L. Rikcr. New
York, N. Y.

381,430 Circuit for Double-Stranded Telephone Switch

iioard Cords. Charles E. Scribner. Chicago, III.

rhe invention consists in providing a metallic heel

for each of the loop plugs of the different pairs and a

metallic plate for each i>;iir, upon which said heels nor-

mally rest in contact. This nielallic plate is perma-
nently connected to the strand of the pair of cords

with which the sleeves of the plugs of the pairs are

connected. In this manner a circuit is provided from
one strand of the cord to the other, which will be

closed when either plug is inserted in a spring jack for

the purpose of answering the call of the subscriber.

Claim three is given. "3. In a telephone exchange
switch board apparatus, a pair of loop plugs and their

pair of double-stranded cords, one strand including the

telephone and the other strand being connected with a

inetallic connection, with which the heel-piece of either

of the plugs may be connected, in combination with

the two teVminals of a spring-jack, in which either of

the plugs may be inserted, whereby the two terminals

of the spring-jack may be connected together through

the different strands."

381,431. Long Distance Connection for Multiple Switch

Boards. Charles E. Scribner. Chicago. III.

The invention is designed to provide facilities for

connecting any of the lines of a local telephone ex-

change whether single circuits or metallic circuits, with

the long distance telephone lines which are necessarily

metallic circuits. In multiple systems the long dis-

tance connections are made by themselves in a room
apart from the room containing the local switch-boards.

The invention relates especially to making the con-

nections between the local lines and the long distance

room.

381.440. Machine for Lighting and Extinguishing Gas.

George E. Thaxter, Boston, Mass.

381.441. Electric meter. Elihu Thomson, Lynn, Mass.

The invention consists in proilucing motion by the
use of a balance carrying a receptacle consisting of two
bulbs connectetl by a tubular arm. The recejitacle is

partly filled with vapor produced by electricity— a

volatile iit|uid. liy pressure over the liquid in one
bulb the liquid is forced through the connecting tube
into the other bulb thus destroying the balance and
causing the heavier side to fall while the other rises.

By alternating the electric current a continuous move-
ment is produced which is employed to actuate an in-

dicator. Claim 3 is given :

"3. In an electric meter, a suspended or oscilla-

tory structure, consisting of two or more receptacles
connected together at their lower portions by a narrow
tube or set of narrow passages and containing alcohol

or other vaporizable fluid, a resistance or healing coil

for each receptacle, and switch devices whereby upon
each oscillation an al ernation of electric connection
from one heating coil to the other is made, substan-
tially, as described."

351.442. Electro-Mechanical device. Elihu Thomson,
Lynn, Mass
The invention relates to a form of apparatus wherein

the evaporation of a liquid gives rise to a vapor which
is held in a confined space and the tension of which
acts to impart a movement to some device, preferably

to the body of liquid from which the vapor is evolved.

The movement of the liquid itself may be the ultimate

movement desired, or may give rise to other move-
ments, which maybe utilized in several ways.
We give the first and last claim :

"Claim I. The combination of a closed receptacle

partly filled with volatile liquid, a heating conductor
giving rise to a bodily movement of said liquid, and a
register for indicating the amount of said movement.

" 19. A pivoted receptacle in unstable equilibrium,

consisting of two closed chambers or bulbs communi-
cating below and partly filled with volatile liquid,

heating conductors applied to said chambers or bulbs
giving rise to oscillatory movements of said receptacle

at definite periods, and a register for indicating the

movement of said receptacle."

381.443. Electric Meter. Elihu Thomson, Lynn, Mass.
The invention relates to apparatus which may be

employed either for the purpose of measuring electric

Wecurrents or as a source of light motive power,
give the first and last claims :

"Claim,— I. The combination, with two confined
bodies of fiuid contained in separate chambers, of a
shiftable pivoted or tilting weight controlled in its po-
sition by the expansions of said fluid, electric heaters
for expanding the same, and switches controlled by
the movements of the shiftable weight for shifting the
electric current to the heaters alternately, as and for
the purpose described."

" 7. The combination, with two confined bodies
of fluid contained in chambers forming a pivoted or
tilting structure, of a shiftable weight moved by the
expansive force of said fluid, electric heaters for caus-
ing expansion of the fluid, and switches controlled by
the movements of the tilting structure for shifting the
electric current, as and for the purpose described."

381,446. Switch Circuit- Breaker, etc. John Von Der
Kammer, Newark, N. J.

381,451. Dynamo Electric Machine. Jonas \Vestrom,
Orebro, Sweden.

*' Claim.— I. In a dynamo electric machine, the
combination, with the magnetizing coils located in an-
nular spaces between the iron cores and iron casing
cylinders, of the iron cases provided with air circulat-
ing apertures leading from the interior through to
the outer periphery of the machine."

381,459. Electric Valve Controller for Automatic Fire
Extinguisher. Thomas Atkinson, Richmond, Va.

381,480. Electric Meter. Samuel D. Mott, N. Y.
381,492. Electric Elevator. George C. Blickensderfer and

John K. Hallock, Erie, Pa.
The second and last claims are appended

:

" 2. The combination of a fixed screw shaft or
column, a revolving nut or gear in engagement with
said shaft and affixed to an electric motor armature
shaft, a car or cage supported by said armature shaft,
field magnets for said armature located upon said cage,
circuit connections for said motor, and devices for re-

versing the direction of rotation of the armature shaft
and revolving nut.

" iS. The combination of an elevator car having
an actuating or propelling electric motor, brushes for
the commutator of the motor, a dial or indicator, and
gearing interposed between said indicator andbrushes."

TRY THE RICHMOND CARBON.
MANUFACTURED BY-

RICHMOND CARBON COMPANY, NORTH ADAMS, MASS.

The Edison Direct System of Central Station

ELECTRICAL DISTRIBUTION.

1,000 Installations. 100,000 Horse Power. 1,000,000 Lamps and $20,000,000 Capital.

Qdison Qlectric |jight (Jo.
THIS COMPANY IS THE OWNER OF THE INVENTIONS

AND PATENTS OF

THOMAS ALVA EDISON.
Which Patents absolutely control this The Only Permanently

Established and Commercially SuccessTuI

METHOD OF 6E0ER1IL EtECTRIClli; DISTRIBUTIOO.

As evidence of the growth and present prosperity of the Edison System, attention is

called to the character and scope of a few of the Stations now in
operation and under construction.

NEW YORK CO., CaDital. $2,500,000. 4 Stations ; Capacitv, 150.000 Lamps.

CHICAGO CO. Capital. $750,000. 1 station ; Capacity 40.000 Lamps.

BOSTON CO. Capital, $650,000, 2 Stations; Capacity. 50,000 Lamps.

PHILADELPHIA CO. Capital, $1,000,000. 1 Station: Capacity, 50.000 Lamps

OVER ^*JS3k;

ffTHEIR VALUE
q.BEVONDAlL

lOMPETlTlO''

*?S^
"«.

J .,v:>#i
m^]

\m

It is significant to note the fact that the Edison Company has during the past year
enlisted an amount of capital and put under construction a station capacity far in excess
of the aggregate Incandescent work of all other companies combined. Nothing could
more forcibly emphasize and attest the accepted value of the Edison Central Station
Industry as an investment.

WRITE FOK PAMPHLET ON THE FIVE HEADS

PATENTS, INVESTMENTS, FUTILITY OF GUARANTEES, DANCER AND MORAL

For Information relative to Central Station Business, apply to tbe

Hciisozi Electric Lig^lit Co.,
16 & 18 BROAD STREET, NEW YORK.

vWyckoff,Seamans & Benedict
sx 196 LaSalle St. Chicago, III
NV^AlSO NEW YORK -LONOON.ENG, BOSTON- 'y,

I Xk phh-a-Balt-wasngton-Ind'pVs. ,,«:?'

i^^K^T.LOUIS -ST.PAUL-MlNNPtS^,^^
' ^^s^SAsCiryaOtHii^^.-

^^-
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C. F. DUNDERDALE,
Electrical Engineer,

154 La Salle St., CH ICAGO, ILL.

Electric Appni-atus. Standard Volt-MoterB, Am-
Mctcrs, Galvanometers, Incandescent LatiipB fur

Series or Multiple-Arc Circuits, Motors for Constant
Current or Constant Potential CIrcuIta, Dynamos for

Arc or Incandescent Electric Lighting, Metal Depos-
iting or PliUiQg Purposes, Arc Electric Lamps, cither

Clutch or Rack-Feed Movement, CutOuts. Miigneto-

Belle. Mouldings, Cleats, Bridges, Rosettes, Ceiling-

Boards, Insulated and Water-Proof Electric "Wire and
Electrli; Supplies and Instruments.

Tog n vm
Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

:hinery (O

11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5th St., Phila.

y| Friction Clutch Pulleys

FOR DYNAMO DRIVING.

Iiivestig:ate before Buying,

Notice to Contractors.

Notice is liereby given tliat sealed proposals will be received by the Commoa
Council, of the city of Indianapolis, Indiana, up to 8 o'clock p. m., of the 7th day of

May, 1888, for lighting the city with Electricity.

Specifications for the above work are now on file in the oflice of the City Civil

Engineer, and can be had on application.

S. H. SHEARER, City CivU Engineer.

The cleverly electrical works
OI8 Chestnut St., PHILADELPHIA.

ELECTRIC CALL BELLS.

UNIVERSAL ELECTRIC BELL.
Tills bell has been thoroughly tested and extensively used.

It is built on an ikon frame, encased In a neat excavated
lilock of a variety of woods. It will ring in any position, on
long or short circuits, one to six cl'IIs of battery, without re-

adjustment. It is well made, has platinum points, is nickel

plated, small and tasty, and is exactly adapted to all kinds of

electrical bell purposes.

BUZZAR BELL.
The Buzzar Bell lias the same general appearance as the

Universal, only much smaller, and is preferaltle to ihe usual

call bell where a (luiet signal is required without attracting

general atleatlon.

CHAS. A. CHEEVER, Pres. WILtARD li. CANDEE, Treas.

The Okonite Company,

No. 13

ITE"Wi

vLON/> PARK ROW,

YORS.
tradf mark.
Manufacturcrs of

ELBCTUIC LIGHT, TELEJPSONJE and TELBGBAPH
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
Wp. particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that It Is the safest wire for the purposes known, and we
can, without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated

OKONITE TAPE, the jest Insulated Compound for making joints in the market. Estimates and
quotations furnished upon application.

Chicago Branch. 38 & 40 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO.. Minneapolis, Minn.

Nebraska Branch. MIDLAND ELECTRIC CO., Omaha. Neb.

Boston Branch, F. E. PETTINGELL & CO., Boston, Mass.
Kansas City Branch, INTER-STATE ELECTRIC CO., Kansas City, Mo

Standard Electrical Test

INSTRUMENTS.
AIVIIVIETERS AND VOLTIVIETERS

OF ALL KINDS.
Ayrton & Perry New Spring. Carpentlr, Hart-

imann & Co., Galvanometers, Bridge and
Rheostats by all the Prominent
Makers. Call and Examine.

JAMES W. QUEEN & CO., 924 Chestnut Street, PHILADELPHIA.

GARLOCK'S RING PACKINGS
SECTIONAL RING

AND

ELASTIC RING.

The Best Packing

Made
For High Speed Engines

THE GARLOCK PACKING CO., - PALMYRA, N. Y.

Send for Circulars to The Garlock Packing Co., Palmyra, N. Y., and Rome, Ga.

Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspector of the Boston Fire Underwriters' Union, under date of March
29, 1886, he says : "A Thoroughly Reliable and Desirable Wire in Every Respect."

The rubber used In insulating our wires and cables Is specially chemically prepared, and is gnaranleed
to be waterproof, and will not deteriorate, oxidize or crack, and will remain flexible in extreme cold weather
and not affected by heat. The Insulation is protected from raecbanleal Injury by one or more braids and ihe
whole slicked with Clark's Patent Compound, which Is water, oil, acid and, to a very great extent, fire proof.
Our insulation will prove durable lohen all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of insulation for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COIVIPANY,
61 and 63 Hampshire Street, Boston, Mass.

HENKY A. CLAKK, General JIanager. HERBERT H. EUSTIS, Electrician.

The Electric Packing Co.,
CLEVELAND, OHIO, U. S, A.

MANUFAOTUREBS OF THB

Patent High. Speed Packing,
MADE ESPECIALLY FOR ELECTRIC LIGHT ENGINES.

Delivered free on 60 Days' Trial. Satisfacllon Guaranteed or no Pay.

Annunciators,
PATENT GRAVITY DROP.

ANNUNCIATOR SUPPLIES.

Mansfield Electric Co.,
383 FEDERAL STREET, BOSTON, MASS.

The Eddy Electric Mfg. Co.
HMANUFACTURERS OFff

Automatic Electric Motors,
IN ALL SIZES FROM ONE-HALF H. P. UPWARDS.

High Efficiency, Perfect Regulation, Superior Wortcmanslnip, Ease of Management,
Remarltable Simplicity, Etc., Etc.

Dgnamo Eled^pie n|aGhines,
For Electroplating, Electrotyping, Copper Refining, Etc.

C. F. DUNDERDALE, Agent,
154 LaSALLE STREET, CHICAGO. The Eddy Electric Mfg. Co., Hartford, Conn.
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J, B. YOUNG,
PRtStDENT AND TRCAS

B. K. JAMISON,
VICE-PRESIDENT.

WELL SELECTED
OFFICE,

N O. 69

Schmidt & Friday

Building. A /

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 1 87 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

KUGHNK F. PmLLIPS.
PrcsUicnt.

W. H. Sawysk.
Seu'y iiiitl Electrician.

Electrical Worls.

PROVIDENCE, R. 1.,

Manufacturers of Patent Finished

Insulated Electric Wires,

Telephone and Incandescent Cords,

Electric Light Wire

Masrnet "Wire, Patent Rubber-Covered
"Wire, Lead-Encased Wire, Flex-

ible Cordage, OfBce and
Annunciator Wire.

UNDERGROUND andAERIAL CABLES.

NEW YORK OFFICE: 18 Cortlandt St.

P. G. ACKERMAN. Ageni.

EVEETEODT INTERESTED IN ELECTRIC
LIGHTING SHOULD READ

((

A BOOK OF 3i)0 PAGKS, PKOFUSELY
ILLUSTRATED.

THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON, 0.

BeciiusR it gives all (Ie8iral)lc iiifortiiation about
the subject of furnisbing light.

It tells what systems are used ; how they are
operated; how the lamps and wires are strung; the
area lighted; what thi? lights coat; the hours burned;
the contracts, etc., In nearly every town and city in

the country.
It tells all about municipalities that operate tbeir

own plants.

It tells how city officials, councils, mayors and
others should Investigate the snbject.

It tells electrical manufacturing companies when
public contracts expire.

It tells electricians and others what the under-
ground wire question has developed.

In fact, It gives tlieAlpha and the Omega of the
whole range of public lighting.

It Should be in the Hands of Everybody.

Councils that are discussing this question; mayors
who want to write about It; city clerks who are
instructed to procure certain Information on It; news-
papers that want to keen posted ; electrical people
whowant to reach the patrons of electrical material;
local light companies who want to know what their
contemporaries are doing, should all read this book.

Send seventy-flve cents for a copy to

FRED H. "WHIPPLE,

Detroit, Mien
Copies bound In Russia $1.50.

BINDERS
FOR
THE Western Electrician

Can now be had at this Office.

PRICE £1 00
WESTERN ELECTRICIAN "6 Lakeside Building,

O-HKJA-GO.

-MANUPACTUItERfi '

Hard Rubber goods for Electrical purposes.
SI'ECIAI/riKS 01' ALL KISIJS MAIIK TO OUDEli.

Soft Rubber Tubing and Rubber Tape.
CiitaloBUC and Prices fiirnlHhed on appUcullon.

The Bishop gutta-percha Co.

422-426 E. TWENTY-FIFTH STREET,

ISTevu- York: City, N. Y.
IS THE ONLY MANUFAC'l'UBKR IN THIS OOUNTBT tlSING

([Utta-peref^a as ap Insulator,

audit is conceded by all experts as superior to every other insulation for UNDER
WATER and UNDERGROUND—when not subjected to excessive heat.

We have the oldest plant in the United States for INSULATING ELECTRICAL WIRES,
and we are prepared to manufacture wires of HIGH INSULATION for every Electrical

Purpose, from the finest Magnet Wire to the Heaviest Cable, and to fully guarantee

them as to QUALITY and DURABILITY. We are the only manufacturers of

/T\arl^s' (Jompoijpd Ipsdlatiop,

which is superior to all other compounds for BATTERY COPPERS, SWITCH-BOARDS
and INSTRUMENT CONNECTIONS. Our

Balata flexible (?ords

are absolutely WATER and ACID PROOF, and have no equals for movable INCAN-
DESCENT LIGHTS, SWITCHES or BATTERY CORDS. Our

[Rubber (?o/r\pouQd ii^stJlatiop

for ELECTRIC LIGHT AND AERIAL USE—a new feature with us—is under the direct

charge of an expert, who was twenty years superintendent for Siemens, of London,

and has had more experience than any other man in America in insulating wires.

We employ in every department the best attainable talent and use only the

PUREST MATERIALS and the most improved machinery, besides much especially

devised by our experts.

SEND FOR CATALOGUE.

SOHEISrECT^DY, ]Sr. Y,
MANUFACTUKERS OE

Insulated Wires, Flexible Cords ^n£Gables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B. LYMAN
Electrical Supplies.

Cleveland,

Ohio.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

A.UTOMATIC Engines '^ -'

BOILERS, ETC.
Complete Power Plants Furnished

and Erected.
Srnd for Catalogue.

GEO. H. BLISS,
ELECTRICAL EXPERT

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET CHICAGO, ILL.

Bug § Dust Proof

BELLS.

Hazazer & Stanley,

e:u^ctrical.
Manufacturers,

32 & 34 Frankfort St

.

NEW YORK.
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"C & C ' ELECTRIC MOTOR CO.
ARC MOTORS

with our new Automatic Regulation

keep their speed absolutely

constant.

Automatic Motors for any Incandescent
Circuit.

FAN OUTFITS,
^, ^, % HORSE POWER.

Fan Outfits with the Latest Me-
chanical Innprovements for Arc and

Incandescent Circuits.

Motors designed to drive any make of
Ventilating Fan.

MANUFACTORr: 90 Soutli Fifth Avs,, NEW YORK, chicigo office: Adams Express Building.

HOLMES, BOOTH &, HAYDENS,
MANUFACTURERS OF

BJLRE AITID IITSXJLJLXED 'WTIRE.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk and Worsted

Cords for Incandescent Lighting, Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT "K^ K
" LINE WIRE

FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

factories: waterbury, co n n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL,

Sj- 1^^

185 DEARBORN ST., CHICAGO, ILL.

AGENTS'FOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

MAGNETO BELLS.

Rose 3c Rein,
Electric Uorks,

322 N. Second St., St. Louis, Mo.

SEBASTIAN MAT & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed especially for electrl*

clans and others requiring a lathe

for accurate work. Catalogue of
Lathes, Drill Presses, ToolB, etc.

mailed on application.

Xja,t:lies oxi. 'X'x-la.l.

184 W. Second St., Cincinnati,

THE GLOBE ELECTRIC COMPANY
Office, 46 S. Water St., Works, Champlain St., Cleveland, 0.,

-SIANTTFACTURBRS OF—

ELECTRIC LIGHT and POWER and TELEGRAPH
and TELEPHONE

Swil^ches ^andf Swil^chboards,
Ampere Meters, Volt Meters and Resistances, Lamp Holders,

Cut Outs and Commutators.

Agents for European and other Electric Specialties.

lATERlESE ByMMO WAS GAME.
From Baltimore Letter, April 3, 1888.

"The regulation of your Dynamos seems to be perfect. We
liave just bad a test of its safety features, as our Avires came in

contact with the wires of tbe Brush Electric Co., when the
Waterhouse Dynamo instantly cut itself out, doing us no damage."

WATERHOUSE ELECTRIC CO.,
Baltimore, Md.

GolJ leJal AferJGl iclanics' Fair, Boston, Dec. 1887
"The only perfect Automatic System of Electric Lighting in the T\^orld"' is

now manufactured by

THE WATERHOUSE ELECTRIC AND MFC CO.
HARTFORD, CONN.,

Chicago Office, 154 LA SALLE ST.

SH/WVA GEARY
MFGR'S itDEALERS

53&55N0.SEVENTH ST:

- PHILADELPHIA _

SEND FOR CATALOGUE.

SUBSCRIBE
FOR THE

Ulestern Electrician.

etkticlte,
TRADE

"DISQUE" GONDA BATTERY
MARK.

The Only Genuine Leclanche Porous Cell Battery

Every Jar and Porous Cell bears the LABEL.
and the Trade-Mark, GONDA.

LIKE every great success the Battery has a host of Imital iona, all of

them called "Dlstiue Leclanch^ " and none of them the same Battel j

They are all much inferior to and do not compare with the genuine

Insist upon your dealer furnishing you with the genuine Gonda Dieque

GoNDA DisQUE Cell Cosiplztb.

^The LECLANCHE BATTERY CO.

149 West ISth Street, New York. Gonda Disque Pokotjs Cell and Zino.
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>\lS^\
f]

^\/n\ 3; CO
As "Candee" Insulation becomes known, its superior merits for Electric Light Line Wire use, are appreciated. Our

large sales attest this fact. "Candee" resists abrasion and the elements, and is easily handled by line men.

N. B.—"Candee" Wire is sold by the mile, and full weight is guaranteed.

"Will remove May 1st to 4-Stoi-y

and Basement Building:, No. 42
I..aSalle Street.

I

jS ami 4® X,avails mt®m% ©ai©A©o.

Electric Light Repairing, General Machine Job-Worl<, Pattern Making. Etc., Etc.

^j^ijxr.
ELECTRICAL AND MECHANICAL ENGINEER, ^'A».JS^|gTURER.

Office and Works: 76 MARKET ST., CHICAGO.

Chicago Electric C'ub.

There will be a meeting of the Chicajro
Electric Club Monday evening, May
7lh, at 8 o'clocU, at the rooms of the Club,
122-124 Clark Street.

GrlLES JLITXI-I^AGrlNrEXIC SHIELD FOR 'SATAXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Oentieinen ; — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day

it is (without correcting time) about one
minute slow. Considering the fact that ^ ^
I am every day near dynamo electric ^
machines in our regular business, the ^
test could not be harder. ' I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one wiio needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well <is pleas- _
ure, can be derived from a good time- J^
keeper. At present, I look upon a watch ^^

"

without a shield as a thing incomplete, "^:

and so it is. Very Respectfully,

CHAS. J. VAK DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic disturbances.

Send for descriptive circular. GILES BROS. CO. 103 state Street,

'
' * * * I have no hesitation in saying
that I believe the shield would perfectly
protect the watch against any magnetic
influence to which it is likely to be ex-
posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-
ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologisls
and watchmakers

; it will render opera-
tive and line adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN "WATCH CO.,
Waltham, Mass.

CHICAGO.

The Baxter Electric Motor.

!

This Motor is now ready to be placed upon the Market.
Manufactured for both

f\re apd I9ea9d(^8(;e9t (?ir(;tjit8,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

Address :

CORRESPONDENCE SOLICITED.

I

I

i

m MHEa EiEciic imHcioRiw; m mm to.

1 1 SOUTH STREET, BALTIMORE, MD.
Factory A, Constitution and Monument Sta. Factory B, Buren and Monument StSi

NEW YORK

:

Rooms 347, 348 & 349 Pottkk Building.
BOSTON

:

Rooms 57 & 58 Hancock Bldq., 178 Detonshike St.

Western Departient. Dearliorn BnMing, 130 Dearliorn St„ Roois 30-31, OMcsp, 111.

TYfe U/oodbury

AUTOMATIC

Cut-Off High Speed

ei^eiqe.
-MANDTACTUEED BY-

^OODBUI^Y GnGINE

(company.

ALSO EniLDEKS OF

piaiQ 5lide Ualue
AND

Double Yalye Mejimn Speefl

AUTOMATIC

I

i
*

I
-Qut-Off l<)(^ms,,

AND 3]

i TUBULAR BOILERS. f
Address the Manufacturers at

j

' 652 Mill street, ROCHESTER, M. Y.

I
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DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie 3^pplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins
and Brackets, Insulated, Magnet.Tele-
phone and Electric Light Wire.

BUILDERS OF

pisher's [lectric [Hotors,

AND ALL APPLIANCES FOR CITY AND SUBURBAN

ELECXRIC RJLIL-ySTJLYS, =#

General Offices and Works, DETROIT, MICHIGAN.

United States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PROPKIETOE8 OF THE

Chase Police aM Fire Alan Telesrapli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

FRANKLIN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS.

ESTABLISHED 18 6 7.

PARTRICK & CARTER,
Manufacturers of and Dealers in Every Description of

Electrical Supplies.
WE MAKE A SPECIALTY OF

Hotel and House Annunciators, Burglar Alarms, Bells, Batteries,

AND A FULL LINK OF

SUPPLIES FOR ELECTRIC BELL WORK.
We publish Catalogues of all our Manufactures, and will forward to any address

upon application. 1

N. B.—In applying for Catalogues please state whether " Electric Bell " or "Gen-
eral Supply" Catalogue is wanted, and if in the trade inclose business card for discounts.

114 South Second Street, PHILADELPHIA, PA.

Jlie pap-kep-I^u^^ell f\^m\n^ and [r\ff- Qo.

ElBCtriC
^^^Tl^^fcX Adaptedto allSystems.

'_~~^""~ ""^ "~ CITY OFFICE,

Gariboq^
ST, LOUIS,

MO,

The grush glectric (Jompany

CLEVELAND, OHIO.
MANUFACTURERS OF

BRUSH ARC
AND

limimm Mi Liiii

ELECTRIC MOTORS!
CARBONS FOR ARC LAMPS, ETC.

Chicago Office, 130 Washington St.

ALEXANDER KEMPT, Special Agent

=a 1,1

NEW PATENT GAS ATTACHMENT
FOR FITTING ELECTRIC LIGHT SOCKETS TO GAS FIXTURES.

No more burnt wire conductors where this attachment is used.
Remove gas burner, screw nozzle in its place; by replacing and screwing gas burner on nozzle, you effect

a solid, permanent, gas tight job. Send orders to FRANK S MARR
Bissell Block, PITTSBURGH, PA.

DYNAMO TENDERS' HAND - BOOK.- By F. B. BADT.
100 pages ; 70 illustrations ; flexible cloth binding ; size of type page, 6x3 inches. Designed for Dynamo

Tenders and Linemen, Stationary and Marine Engineers. Just tlic book for men who wish to team how to
operate and care for electric light iiistallatioiis. The only book of the kind in the English language.

Price, postage pre-paid to any address in United States or Canada $1.0Li.

Address, WESTERN ELECTRICIAN CO., Publishers, 6 Lakeside Building, Chicago.

MXa^o^'Mio £aio>ix^^ ^M.m.mmmm.

I'sLTrsLAsL'y GsL^^J^cy^JL
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BEST AND CHEAPEST!

THE DIAMOND CARBON BATTERY
SXIlMOm JLLS

The Electrical Supply Co., City. f

Gentlemen : We can say that in the past we have used and experimented with every other battery made, but now use 1

only the Diamond Carbon Battery, and will use no other as long as we can get it. It is undoubtedly the best battery made. ;

Yours respectfully, ALTMAN & CO.,
|

114 Dearborn St., Chicago. ^

The Electrical Supply Co., City. i

Gentlemen: I have substituted three cells of your Diamond Carbon Battery for six LeClanche Disque, for an
j

extensive open circuit system in my house, and am more than pleased with the result. I consider the Diamond Carbon
]

the best battery of its kind yet introduced. Very respectfully, JNO. W. STRONG,
Commercial Editor Daily News. :

The Electrical Supply Co., City.
,

Gendemen : Your new Diamond Carbon Battery has no equal for our line of business. I use three cells of Dia- 1

mond Carbon where it would require at least five to seven of any other make. I have used a great many and have yet to
^

Respectfully yours,finda single fault.

W. S. BELDING,
X^ontractor for Electrical Work.

The Electrical Supply Co.,
171 Randolph Street, CHICAGO.

Factories, ANSONIA, CONN. Branch Office, 125 W. SIXTH STREET, KANSAS CITY.

THE ELECTRICAL PROTECTIVE SUPPLY CO.,

161-163 XS,a,xi.cl.olz>]:x SSti^eet, C
Factories: ANSONIA, CONN. .

Manufacturers and Importers of and Dealers in :?;

Telegraph, District Telegraph, Telephone, Fire Alarm, Burglar Alarm, General Electrical ':

Supplies, and Railway and Steamship Supplies. \

Sole Agents United States for APPLEGATE'S ELECTRIC FLOOR MATTING.
\

THE ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER. Manager. 171 Randolph Street, CHICAGO, i

.EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.

i
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ANNOUNCEMENT ! i

THE

VAN DEPOELE

ELECTRIC LIGHT SYSTEM
IMPROVED AND BETTER THAN EVER

!

XXESXCES ^FO S
We have not gone out of the lighting business and soHcit

j

the patronage of those who want the Best Electric Light for \

the Least Money. Estimates and other particulars sent on appli-
|

cation. 3,500 lights now burning.
i

We claim for the Van Depoele Improved Arc Lamp that !

it is the simplest and best lamp in existence; for our dynamos,
|

that they cannot get out of order, and require little or no atten-

tion, that an inexperienced man can run them, and that they

give the most light for the least consumption of power.

Manufactured and for sale only by

VAN DEPOELE ELECTRIC MANUFACTURING CO.,

IS, lY, 19 & 21 ISTortli Clinton Street, CIIICJ5.GrO, ILI-.
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

port Wayne Jenney Electric Light Gempany,
FORT WAYNE, INDIANA.

Th,e xnost carefully -ri^orked out and cozu-plete Alternating Systera of Electric

Xiigliting in Ssistence.

12

16
haiuitttil

Converter

tl

Power

Lamps

TO THE

Horse Power

Guaranteed.

SLATTERY ALTERNATING DYNAMO.

port U/ayne Jenney Electric Oght Company,
MANUFACTURERS OF

Xlne Slattery Ixiciixction Systein,
AND

THE JENNEY ARC DYNAMO AND LAMP.
Main Office and Works, FORT WAYNE, IND.

NEW YORK OFFICE: 242. 244 E. I22d St. New York Electrical Construction Co.

CHICACO OFFICE,'! 15-1 17 Monroe Street, I PHILADELPHIA OFFICE, 26 N. Seventh St.

W. J. BUCKLEY, Manager. I G. A. WILBUR. Manager.
CITY OF MEXICO OFFICE MEXICO, F. Adam, Successor.

w



$3 per Annum. EVERY SATURDAY. 1 O cents per Copy.

Vol. II. CHICAGO, MAY 5, 1888. No. 18.

C. p. Annbtt, President. S. F. Fsston, VIce-Prea. and Treaa. Cuab. S. Smith, Secretaiy.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

DEALERS IN

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lighting, Fire and

Burglar Alarms, Electro-Medical Apparatus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION.

THE ONE PIECE MALLEABLE

(Patent Applied for.)

Elasily and Quickly applied by Special Tongs.
Will not Abrade Cable.

THE CHEAPEST AND BEST IN THE MARKET.

STANDARD UNDERGROUND CABLE CO.,

703 PENN AVE,, PITTSBURGH, PA.

BRANCH OFFICES:] ||^«|';°„"|j?"J^''j",9'eN™,Y"k,,G. L. Wiley, Manag_er..,
hlcago, III.. F. E. Oegenhardt, Manager.

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high

isulation. Its merits proved by a record of over
uarter of a century. Adapted to all electrical purposes.

Electric Light sfnd Power.

Telegraph and Telephone,

Aerial Use,

All Sizes . .Subterranean Use,

Submarine Use

Concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen! Iligr., - 16 Dey St.. NEW YORK.

Electric Leather Belting.
SPECIALLY

Adapted for use on

DYNAMOS.

c:has.

PIECE OF ELECTRIC BELT
MANUFAOTUBED BY

^WIRE SCREWED!

Guaranteed to

.Give Satisfaction.

SSCHIEREN & C;0.,
MANUTAOTUBEES AND TANNBES OT

Oak Tanned Leather Belting and Lace Leather.
70 CLIFF ST., NEW YORK. CHICAGO OFFICE ::46.S0UTH CANAL ST.

-THE-

Grimshaw Splicing Compound,
A Perfect Insulator, and the only Compound

that will make a perfectly

XV.A.'r3BM>HC30I' JOIKTT.
Mo Heat Required. For Sale at all Supply Stores.

NEW YORK INSULATED WIRE CO., Manufacturers,

452 BROADWAY, N. Y.

^\,€ \l\ujm^
'NSULATING and
WATERPROOFING dOMpABY,

4S MsQ/a&wayr, l^e-w Tloisti. IS4 KaSalle St., Cbleago,
- —MAWUPAOTUBBBS 0^

WE'E-I.TM and ^WL'SMl&A'B

INSULATED WIRES AND CABLES.
Bitlte Wires for Use Underground, In Plaster,

Damp Places, Etc., Etc.

Teinidad WIBE8 for Line Work In place of Underwriters.

NEW YORK SAFETY STEAM POWER CO.,
Builders of High Grade Self-contained

AfltoMilc Cfll-Off Eipes,
8FE01AI.I.T ADAPTED FOE KUNNIUfe

ELECTRIC LIGHTS
And otUer duty requiring close

TBgulation of speed.

"Webtken Office aito "Wabeeoomb:

64 & 66 S. Canal St., Chicago, III.

WM. A. HAMMETT, Manager.

ANSONIA BRASS & COPPER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE jWIRE.

W^Mi</';i^^7//.M<^'' i
CUT SHOWING STYLE OF INSULATION.

A,—Copper Wire, S. JB.—Two Braids, saturated with Fire-Proof Insulation. C.—Braided Cotioo,
•saturated with a Blacky Wbather-Proof Composition.

Approved by New York Board of Fire Underwriters. Samples furnished upon application. Pure Elec-
tric Copper Wire, bare and covered, of every description.

WAREROOMS- \
*^ ^"^ ^* *'''^ ®*" ^^^ '^°^^' FACTORIES:

!
64 Washington St., Chicago, Ills. ANSOKIA, CONN.

Oakibl "W. Makmon, PreBldent.
4l>Disoir H. NoitQYEB, Ylce-Presldent.

Cbablbs D« Jbnits?* Klectrfolftn. BsArETABD BoBisON, Secretai!}.

Asios K. HoLLOWBUi, Treararat

Jenney Electric Company.
IIVOIA.1VAPOLIS, IIN DIANA.

Sole Owners of aU the PatentB and Tnventiuoo ox Cnariea u. oenney tKnown as tne jenney System) and Sole Owners auti Manufacturers of lils

Improved Oynamo, [amp ^
Electric |I|otor.

In all deslrahle features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these esaeotlals It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-
descent Systems, or for both coMsrNED.

The Jennej IncandescentDynamos are self-regulating,
and permit the tarnlng on and off of one or all of the Lamps
at will.

Tkts Compan?/ (lives special attention to furnishing Mills,

Shops, Fact07ies, etc., wi It Individual Plants.

v^ SEio Fim FiMPHUT luesiiiiTiiii; m BEStsiimt the sisteu. .jei

OFFICE AXD WOBKS:

j
Cor. Kentucky Ave. and Morris St.

INDIANAPOLIS. IND,
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The Thomson-Housten Electric Go.
EASTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON.
WESTERN OFFICE:

PULLMAN BUILDING, CHICAGO, ILL.

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

SERIES LAMPS
FOK

UrC'Circuits.

These Lamps have repeatedly
shown their superiority under
test.

First Medal : Best Arc-Llglit, Louisville, 1883,

First Prize : Beet System of Arc-Lighting,

Cincinnati Indastrlal Exposition, 1883.

Electric Urc-tighting

JN THE -y^'ORLID..

f^-^c^P*r

This Company was given tiie only Gold Medal awarded at the International Inventions Exhibition,* :;

at London, August 1 1, 1885, FOR ARC-LIGHTING. ;

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.
*
•i

These dynamos are automatic in their regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and 'J

durable. Our Incandescent systems are complete and^include_every apphance needed by the customer.

SELF GOVERNING ELECTRIC MOTORS
of all sizes for the transmission of Power. Plans and estimates for all kinds of Arc

and Incandescent Llerhtlne and Power Plants.
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Edison's New Lamp
RESULT OF

EXPERT TEST
U. S. LAMP.

Grand Opera House
BY ELECTRICIAN OF

Chicago & Dorthuiestern R. K.

Over 2OO0 Hours Average Life and 12.18
16 candle power lamps per horse power.

CHICAGO & NORTHWESTERN RY. CO., TELEGRAPH DEPT.

G. H. Thayek, Sup't.

CuiOAGO, March 13, 1888.
Leonard & Izakd, Chicago.,

Dear Sirs :—Regarding the Electric Light Plant at Clinton, Iowa,
installed by you for this Company last December, I wish to say that your
guarantee of 12 sixteen candle power lamps per horse power and 600 hours
average life has been more than realized. The result, from careful tests,

shows 13.18 sixteen candle power lamps per available horse power, and the
record up to date shows an average life of over 2000 hours.

The pressure over the entire system does not vary over two volts,

and the insulation with everything connected exceeds 100,000 ohms.
The dynamo works without sparking, and the whole plant is in every

way satisfactory. Very respectfully,

(signed) G. H. Thatek, Supt. Telegraph.

General Asrents Edison United
Manufacturing Co.,Plant Installed by LEONARD & IZARD,

185 DEARBORN STREET, CHICAGO

MINNEAPOLIS.

610 U. S. 16 Candle Lamps, 53 Indicated pXI^.

348 Edison 16 " " 54

CONSEQUENTLY, THE

EDison Pmiit ions Rejected m Put Out,

AND UNITED STATES PUT IN.

U. S. 610 Lamps, 53 H. P., equals 1 1 iW per H. P.

Edison 348 Lamps, 54 H. P., equals eyVxrPerH.P.

above from accurate tests, no comments for particulars, apply to

THE U. S. ELECTRIC LIGHTING CO,

C. C. WARREN Manager. 2 1 9 LA SALLE ST., CHICAGO.

The Edison Direct System of Central Station

ELECTRICAL DISTRIBUTION.

1,000 Installations. 100,000 Horse Power. 1,000,000 Lamps and $20,000,000 Capital.

Qdlson Qlectric [ight (Jo.
this company is the owser of the inventions

and patents of

THOMAS ALVA EDISON.
Which Patents absolutely control this The Only Permanently

Established and Commercially SuccessTul

METHOD OF GEDERIIC ECECTRICIIC OISTRIBOTIOO.

As evidence of the growth and present prosperity of the Edison Systeni, attention is

called to the character and scope of a few of the Stations now in

operation and under construction.

NEW YORK CO., Capital, $2,500,000. 4 Stations ; Capacity. 160,000 Lamps.

CHICAGO CO. Capital. $750,000, 1 Station ; Capacity 40,000 Lamps.

RQSTON CO. Capital, $650,000, 2 Stations; Capacity, 50,000 Lamps.

PHILADELPHIA CO. Capital, $1,000,000, 1 Station; Capacity, 50,000 Lamps.

It is significant to note the fact that the Edison Company has during the past year

enlisted an amount of capital and put under construction a station capacity far m excess

of the ao-gregate Incandescent work of all other companies combmed. Nothing could

more forcibly emphasize and attest the accepted value of the Edison Central Station

Industry as an investment.

WRITE FOR pamphlet ON THE FIVE HEADS

PATENTS, INVESTMENTS, FUTILITY OF GUARANTEES, DANCER AND MORAL

For information relative to Central Station EaBlnesB, apply to tbe

Edison Electric Ligr^^t Co.,
16 & 18 BROAD STREET, NEW YORK.
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Cle'celand., Oliio.
MANUFACTURERS OF

ELECTRIC LIGHT CARBONS andBATTERY MATERIAL.

JARVIS
CONTRACTING ENGINEERS FOR ERECTING COM- -

(

PLETE STEAM PLANTS FOR

ENGINEEnlNG uOMPANT,
[lectric tight and pomer stations

i>j

61 OLIVEkST. |81 LAKE ST.,
1

109 LIBERTY ST. national feed water heater,
'

CHICAGO.BOSTON. NEW YORK. JARVIS BOILER SETTING, to burn Anthracite Coal and Coke Screeningi

NATIONAL ROCKING and SHEFFIELD GRATE BARS.

H. A. CLASIER, Manager Western Dept. SEND FOR NEW CATALOGUE.

The Standard Carbon Co.,^^^^^
SUCCESSORS TO THE ^^^^ ^^^^

BouLlton, Cle'sreland.* a.ndL Crystal Carl30ii Companies.
cj Xj e: "v EI Xj -^ 3sr 3D , omo. J

::::::::::::::::::::::::::=::::::::::.::.:. LAW OFFICE ,
::::::::=::::::::=::::: ::::.:.:.:u:::n:v

Rooms 68 and 69 Temple Court, 225 Dearborn St., CHICAGO.

PATENT AND TRADE -MARK CASES.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POW^ER.

Agents for Armlngrton & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rocking and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Kortlng Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
Branch, Room 31 Water Works Building, 600 Walnut St., Kansas City, Mo.

Sawyer -Man Electric Co.
LICENSEES or THE

II

CONSOLIDATED ELECTRIC LIGHT COMPANY,,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTUAL LIFE BLDg,

32 NASSAU ST.,

NEW YORK

Plana and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No. 308 WALNUT ST

BOSTON OFFICE:

No. 33 FEDERAL ST.

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DY:N'AM0 of this Company Is AUTOMATIC In Its regulation, and will maintain a UNIFORM 1

LIGHT, with ALL or ANY PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and 1

will MAINTAIN its CANDLE POWER during Its Guaranteed Life.
|

Compensation BalanceiHair-spring,
^T^THICJH .A.X1.X3

Uninflnenced

Magnetism.

i:-'

PAILLARD'S PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAIR SPRING.

Adjusted

TO

Temperature.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Elihu
jj

Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested |i

them. I

'

These watches are made in all sizes, Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and
'I

cost no more than other makes of same quality without the Non-Magnetic feature. Ii

They are especially adapted to the uses of I

MLM€TmmMMB ABB WOEKIEB ^EOUMD D¥lfAM©i,
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

FOR SALE BY ALL FIRST-CLASS JEWELERS.
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THE MAIHER ELECTRIC CORNT
MANCHESTER, CONN.

H. G. CHENEY, Pres. M. S. CHAPMAN, Vice-Pres,

New York Office, 35 Broadway. Chicago Office, 38 LaSalle St. Boston Office, 143 Federal St. Cincinnati Office. Carlisle Building.

iiiiiiiiiiiiiiiiiiiniiiiiiiiiniiiiiiiiiiniiiii iniiiiiiiiiiniini iiiiiiiiiiiiiiiiin hub iinnii

iiiiiiiiiiiiiiliBiiimmiiiBiiiiiiiiiiiiiiiiiiiiiiiiiii
iniiniiiiiii

INSTRUMENTS

PRECISION.

We make
instruments for
Electrical Meas-
urements, adjust-
ed to any degree
of precision re-

quired for any
purpose. Resist-
ance boxes are
made with any
required series of
resistances, with
and without pro-
portional coils

for bridge. AU
resistances are
adjusted to legal
ohms by stand-
ards tested at the
Cavendish Lab-
oratory and cer-

tified by the Brit-

ish Association
Committee.

RESISTANCE

BOXES

required for
physical re-
search, all the
coils will be
made from one
piece of wire, to
insure a uniform
temperature co-
eiBeient. Gal-
vanometers are
made of high and
low resistance,

aperiodic and
astatic, or not, as
required. Tang-
ent Galvanomet-
ers of any capac-
ity will be made
to order. Am-
meters, Voltmet-
ers and Resist-
ance Coils will
b e calibrated,
a n d constants
furnished.

siiiiuiiiiiiiiigiiii

The Mather System for Incandescent Lighting.
The Dynamos of this system are equal to any in efficiency. The

lamps are adapted to a higher potential than those of any other system,
have no superior in life or efficiency, and

DO NOT BLACKEN IN USE .

Our Dynamo is very simple in construction, runs without spark at the
commutators and can be operated by any one accustomed to the care of
engines or machinery. The system has no equal for mills, machine shops,
or other places requiring isolated plants. We shall be pleased to furnish
estimates for complete installations, with or without motive power, and
will send one of our experts to examine the premises, if necessary.

I^OXORS.
\Ve furnish motors from one-half horse power upwards, for constant

potential circuits, perfectly self-regulating without special regulating
mechanism. Motors are also furnished for constant current circuits.

Imm Itoom 11 Metropolitan Block,

ifeii Cor. of La Salle and Randolph Sts.

35 Broadway, New York City.
Selling Agents of the MATHEB. ELECTRIC COMPANY for the States of New York, New Jersey and Pennsylvania,
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^LECTRIC t- JylGHTING
(WOOD'S PATENTS), Owned and Manufactured by the

\^mertcan Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie JLlMERICiLNr r)YITiLM:0 HAS MO EQUAL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits ot

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

J^MEBIC^M ILICTBIC M^lTOF^CTUBIliG €©.,

18 Cortlandt Street, NEW YORK.

The Railway Telegraph Supply Co.

Manufacturers of and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
A.]VJ>ittJ]VCiA.Toii,s, m:a.g]veto bells, batteries, etc.

WE CARRY A FULL STOCK OF J. H. BUNNELL & CO.'S TELEGRAPH INSTRUMENTS.

Line Wire and Equipment, Pins, Braclcets, Cross-arms, Insulators, Etc., Insulated Wire and Cables.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF
MLW^m^'l}^k ^^^^^""^ DEPARTMENT:

Single Valve and Corliss Yalve JB^^^^Sn IA^^^^^^-^w™ No. 10 S. Canal St.
ENGINES. K#\\^^1 i^^^HPv^N

'
^^ CHICAGO.

I

SELF CONTAINED AND SINGLE CRANK

ENGINES ^JI 1^^"^^^ ^Z^,m^ H. S. WALKER, ........

Speciallj AWei for Electric UMini.
,,

^ ^^^ telephone 4024.

1
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DIVIDED POWER
SHAFTING

Costs to Purchase
Costs to Maintain
Costs to Lubricate
Costs to Drive

VERSUS THE

Westinghouse

ENGINE.

Independent Engines convert their wliole power
into merchantable product.

Tal(e tlie Engine to the Worli, not the Work to the Engine.

THE WESTIN&HOUSE MACHINE CO,

Pittsburgh, Pa,

THE AULTMAN:5&:TAYL0R CO.,
Represented by Robketo Boher & Co., City of Mexico, Mex.

Stevens, Corwin &. Co., lis Chambers St., New Yoi-k City.

With houses In Panama, C. A., Lima, Buenos Ayres, Guayaquil
and Valparaiso, S. A.

CONTROLLED BY

Westinghouse, Church, Kerr & Co.
I 7 Cortlandt Street New York.

97 Fifth Avenue Pittsburgh.
1 56 and 1 58 Lake Street Chicago.

Fairbanks & Co.
302 and 304. Washington Ave St. Louis.
1312 Union Avenue Kansas City
I 330 Seventeenth Street-— Denver, Col.

Utah and Montana IVIachlnery Co.
259 South Main Street Salt Lake.
East Granite Street Butte, Mont.

Parl(e & Lacy,
21 and 23 Fremont St San Francisco.
33 and 35 N. Front St.— Portland, Or.

The D. A. Tompi(ins Co.
36 S. College St-Charlotte, N. C.

4-6 S. Pryor St Atlanta,
Georgia.

J. J. DICKEY, President. ISRAEL LOVETT,
H. J. WELLS, Sec*y and Gen'l Man. Sap't and Electrician.

FLEMON DR.4KE, Vice Pre8idei,t.

L. H. KORTY, Treasurer.

B ELlCf
OMAHA, NEBRASKA.

DEALERS IN

»J

Hotel and House Annunclatora, Burgiar Alarms, Fire Alarms. Electric Gaa Lighting, Speaking Tubes,
Elevator Annunciators, Batteries. Push Buttons, Electric Pens, Telegraph Learner's Instrumenta, Medical

Batteries. Linemen's Tools, Bell Hangers' Supplies, Railway Velocipedes, Cars, Etc.

Whstebn Agents THE OKONITE CO.. and the Retam Call System of Hotel Annunciators. Fire
Alarms for Cities and Towub. We own the Franchises of the Western States and Territories for the

IMPROVED McCULLOH

and are prepared to give franchises and construct plants on reasonable terms.

|3^*EBtlmatea furnished and contracts made for any and all kinds of Electrical Work In any part of the
West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

The Empire City Electric Co.

15 DEY STREET,

NEW YORK.

IVIanufacturers and Dealers

IN ALL KINDS OF

ELECTRICAL SUPPLIES.
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THE- BEST BATTERY
FOR

Telephone and Bell Work
IS THAT WHICH

KEEPS UP TO ITS WORK LONGEST WITH LEftST EXPENSE.

3Iatiy nciv forms of hatter ij have had their brief day since the almost universal adoption of the LeCLANCHF^.

None of them have the record of the LeCLAIfCHE, and it is safe to jtredict that none of them ever will have,

so long as they fail to include the essential features of the DISQUE LeCLANCHE BATTERY, tvhich gives

it the ability to recover its strength after long and severe use.

We do not thinle any Battery except the LeCLANCHlS, or any LeCLlNCHlS Battery except that of our ^
manufacture, can show such a record as the following:

Western Electric Co., Chicago, III., April lo, 1888.

Chicago, III.

Gentlemen: Replying to your inquiry of this date, I would

say, I have kept a record of the service we get from many of the

Disque LeClanche porous cups furnished the Chicago Tele-

phone Company by you since September, 1884. Without going

into the minutiae of this record I will state that it shows that we

have had batteries in use which have been in CONSTANT SER-

VICE for about THREE YEARS and EIGHT MONTHS, and

that the AVERAGE SERVICE which we get from porous cups

of your manufacture is OVER ONE YEAR and SIX MONTHS.

Our inspectors are instructed to replace porous cups as

soon as they show signs of failure, and many of the porous cups

brought in as having been used up are still in fairly good condi-

tion and would give good service in places which do not require

the^work from a battery which telephone service requires.

Yours very truly,

J. J. NATE,

Purchasing Agent Chicago Telephone Co.

CHICAGO, NEW YORK LONDON ANTWERP.

WESTERN ELECTRIC COIOPANY,
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Chicago Arc Light & Power Company
Central Station.

In No. 10, Vol. I, of the AVestern Electri-
cian a brief description of the central station of

the Chicago Arc Light & Power company at the

corner of Washington and Marl:et streets was
given. At that time the work of consolidating

the nine independent stations, which had been
acquired by purchase by the company, was
under way. During the winter the work of in-

stallation has gone steadily forward and has

reached a point where the artist has been able to

step in and record for the benefit of readers of

this paper some of the more interesting features

of this notable plant.

The main central station, together with the

other smaller stations owned by the same com-

overlooking the river on the west and a court

on the east. The location of the dynamo room
in this particular place was well considered, inas-

much as there is an almost perfect freedom from
dust in the room. In the rear of the dynamo room
is another room which temporarily is being used

as a dynamo room and in close proximity are the

repair and stock rooms. But arrangements have
been made so that the whole floor can be quickly

and readily converted into a vast dynamo room
if the increasing business of the company de-

mands it.

Fig. I is a view in perspective of part of the main
dynamo room. It shows six Thomson Houston
dynamos in the foreground, the shaft, from which
the dynamos are belted supported by pedestals

on the floor in the rear and in the background

seemingly is a discrepancy in the arrangement
of dynamos, as two Ball dynamos would appear
in the foreground in Fig. i. However, the view
for Fig I and the drawing for Fig. 2 were made
at an interval of a few days and the first Thom-
son-Houston dynamo shown in Fig. i occupies

that position at the present time. An inventory

of the dynamos owned by the company is as fol-

lows: 26 Thomson-Houston, 13 Ball, 11 West-
ern Electric, 6 Sperry and 4 American, a total of

60. Of this number 35 are shown inFig. 2 di-

vided as follows: Thomson-Houston 10 machines
of 50 lights capacity each, 5 of 45 and 2 of 20

lights; Ball machines 12 of 20 lights capacity

each; Western Electric 2 of 35 lights and 3 of

25 lights; Sperry i of 25 lights.

The switch-board built by the Western Elec-

FiG. I.— Dynamo Room of The Chicago Arc Light & Power Co.

pany, is now supplying about 1,500 arc lights and

therefore the company can lay claim to being

among the leading companies in America or

Europe with respect to the number of arc lights

supplied.

The main station of the company at the corner

of Washington and Market streets, occupies the

larger part of the basement of the Central Manu-
facturing block and the larger part of the third

floor. The basement is devoted to the steam

plant and the third floor to the general offices of

the company, the dynamo, testing, repair and

stock rooms. The offices are at the north-west

corner of the floor, facing on Washington street

and the river and in the rear is the dynamo room

the immense switchboard and other dynamos
belting from the same shaft. It will be noticed

that the majority of the insulated wires running

to and from the switchboard are supported at

some distance from the ceiling. Originally they

were strung along the ceiling but the deposit of

dust by the magnetic whirls about the wires gave

an unsightly appearance and consequently most

of the wires have been dropped a foot or more

from the ceiling. This work has not yet been

entirely completed.

The arrangement of the dynamo room will

be better understood by reference to Fig. 2 which

shows the ground plan. The view for Fig. i

was taken from the point marked X and there

trie company to order for this station is one of

the largest, most commodious and complete ever

made. It is shown in Fig. 3. All the circuits in

the dynamo room run to the switch-board and

they are numbered from i to 24 and from 36 to

47, the numbers between 24 and 36 being given

to circuits from stations in other parts of the

city. The board has a capacity of 48 circuits,

no metallic parts are exposed and the switch-

board tender in cutting circuits, in or out cannot

by any possibility receive a shock. The tele-

phone shown at the left side of the board is for

night use. In addition to this telephone there is

a large vibrating gong which calls the attention

of the chief dynamo man at night to the telephone
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in case he is in a distant part of the room. The
gong is supplementary to the telephone and can
be heard above the noise of the ilynamos.

All the circuits from this station are under-

ground. They are in Patterson and Stantlard

Underground cables and are laitl in Dorsett

conduits. In all there are about 100 miles of

underground circuits.

Referring again to Fig. 2, at the right is shown
the general plan of the engine room. These
engines are located in the basement and trans-

mit their power to the shafts a and a' in the dyna-
mo room by the Dodge system of rope transmis-

number 2 the dynamos in use duringtheday and
engine number 3 will be held in reserve. The
foresight and care of Chief Engineer J. H.
Dyblie in providing against stoppage by reason

of a break down on tlie part of any one of the

engines is to be commended.
Fig. 4 shows a ground plan of the boiler

room. There are four boilers C5" .\ 14 ft., and
four 65" X 18 ft. The relative position of

pumps, tank for receiving condensation from the

steam coils of the building, and filter is shown.
The plan devised for conveying coal from

the area to the front of the boilers is unique

ers, and each load can be carried to the place
where needed.

The filter incidentally mentioned in the second
paragrapli preceding is shown in Fig. 5, in per-

spective. The water of the Chicago river is no-
torious for being of nearly the consistency of
liquid mud. Its use in steam boilers would ren-

der tliem useless witliin a very short time and in

some localities it is well nigh impossible to use
it in boilers on account of the foaming or prim-
ing it produces. On the other hand the use
of water from the city mains means the expendi-
ture of large amounts of money in payment of

Fig. 2.— Ground Plan of Dynamo and Engine Rooms of The Chicago Arc Light & Power Co

sion. The engines are Williams compound con-
densing 500 horse power engines. They were
fully described and illustrated in No. 14, Vol.
II, page 170, of the Western Electrician. Two
of the engines are placed but the third is not yet
in position. The design of the arrangement is

readily comprehended. Engine number i, for

instance, by the use of friction clutches can be
made to drive either or both shafts to which the
dynamos are belted. The same holds good for

either of the other engines, but ordinarily engine
number i will drive the dynamos at night, engine

and interesting. Upon an overhead traveller as

shown in the elevation of the coal transmission

system in Fig. 4 a bucket which runs upon a pul-

ley is shown. This bucket is filled with coal at

the bins, is then pushed along the track to the

scales where its weight is recorded and then it is

moved to the front of the boilers and dumped.
It would be well-nigh impossible to use a wheel-
barrow in the narrow space at command, espec-
ially in front of the 18 ft. boilers. But the trav-

elling bucket is high enough to clear any heaps
of coal that maybe dumped in front of the boil-

water taxes. With a consumption of about 10,-

000 gallons per day in the boilers of this plant

the tax would be for water alone about $240 per

month. By the use of the filter water from the

river, which costs nothing, can be used, and the

boilers are perfectly free from scale and are kept

as clean as could be wished for. Fig, 5 shows
the filter pump and small tank containing a co-

agulant. Each stroke of the pump draws from

the chemical tank into the suction pipe a fixed

quantity of the coagulant, which in passing

through the pump is intimately mixed with the
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water, causing perfect coagulation of tire impur-
ities and tlien passing to the filter is caught, to-

gether with the impurities, and retained in the

sand, allowing only the purified water to pass
out of the filter. A pipe is also connected to

supply the chemical tank with water, which has
attaclied, inside of the tank, a ball cock to con-
trol the flow and supply only the necessary

and use only a fixed and determined quantity to
an absolute certainty.

It is a fact that when properly regulated there
will not be found a trace of the chemical used
for coagulation by the most careful analysis of
the purified water as delivered by the filter.

Such chemicals unite with the impurities, are
retained in the filter bed and pass to sewer when

in action. The outlet apparatus is also inde-
structible and reliable, being fitted with alumi-
num bronze, which can not corrode. In the act
of washing a separate current is forced in a

reverse direction through it, thus insuring its

perfect working. When the filter is started in

operation the valves B and E are opened and all

the other valves are closed ; when it is desired to

^,jS.vATiON Df lioftL

];s^'^̂ '''^'^''^^N^^'^''^'^'^'^'^
'^'^'^'^'^>''^'^^^^^ X vx

Fig. 3.— Grou.nd Plan of Boiler Room of The Chicago Arc Licht2& Power Co.

quantity to replace that which is drawn out.

This tank is open on top so that the operator can
see at a glance how much chemical he is using
and when it is necessary to replenish the mater-
ial. In the pipe connecting the tank with the

suction of pump, is placed a valve, H, with a

graduated scale, enabling the operator to set it

the filter is being washed. By the use fof

sand cone valves it is possible to reverse the cur-

rents of water and thoroughly cleanse the sand
of all impurities, in not over five to ten minutes

time, and by no possibility can the filtering bed
be carried or washed out while in the act of

cleaning. The valves are automatic and positive

wash ^the [filter all the valves are closed, then

A, C and F are opened and the try cock G is

used, the flow from the latter being noted to

determine the purity of the water; for rewashing

the filter the valves B and D are opened, the' try

cock G being as before.

The care and attention necessitated in the
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management of the whole plant can be appre-

ciated by electricians particularly, and the im-

mense amount of work of small detail, but nev-

ertheless of great importance can be readily

imagined. Running out of the station are cir-

property was controlled by one man. This was

an error. The facts were these : The thirty di-

rectors of the company held less than $27,000,-

000 of the stock, leaving nearly $60,000,000 in

the hands of sundry parties. The largest hold-

FiG. 4.

—

Western Electric Switch-Board of The Chicago Arc Light & Power Co.

cuits that are in use from 7 a. m. to 6 a. m. the

next day; from 7 a. m. to 6 p. m., from 8 a. m. to

12 A. M., from 10 a. m. to 10 p. m., from 2 p. m.

to 12 p. M., and from 6 p. m. to 12 p. m. The
longest run is of 23 hours—from 7 a. m. to 6 a.

M., and between 6 a. m. and 7 a. m. that circuit is

tested for resistance and insulation. Circuits

that are in use at night are tested both in the

morning and the afternoon. The location of all

underground circuits, too, has to be recorded,

and this work in itself is of the highest import-

ance.

As a whole, the plant is a very interesting one,

both from an electrical and mechanical point of

view.

Western Union Figures.

Dr. Norvin Green, president of the Western
Union Telegraph company, gave a number of in-

teresting facts in his testimony before the senate

committee on inter-state commerce recently. In

1868, the average e.xpense to the company of

handling a message was 63.^*^ cents. The aver-

age cost of messages to the public at that time

was $1.04^5.. The profit of the company has been
reduced since from an average of 40 cents per

message to jj\. He said the company could

demonstrate that since the consolidation of tele-

graphs in 1866 it has expended $55,600,000 in

the plant. Thirty millions of this had been in

actual money, and some of it had been in stock

paid for other property. The persons who said

that the government could send messages for 10

cents and make the line
,
self-sustaining knew

nothing about the business. It was utterly im-

possible. He believed that the Western Union
property could not be duplicated for its cost. In

response to a question of Senator CuUom, Dr.

Green said that the Western Union property

could not be reproduced for $80,000,000. There
was a prevailing impression, he said, that the

ing of any one man was a little over $20,000,000.

The voting power, outside of the property, was

not always in accordance with the wishes of the
large stockholders.

Coming to what he described as the objec-
tionable features of the bill reported by the post-

office committee, he referred to the section

relative to the handling of messages according
to the time of their receipt. He said that in the

smaller offices that rule could be easily ob-
served, but not in the larger offices, like New
York, with 1,200 wires. One operator might
work faster than another and it would be almost
impossible to exactly distribute the messages and
keep them in their precise order. Therefore he
believed that the section should be qualified by
the addition of the words " as nearly as possible."

The general scope of the section forbidding dis-

crimination in forwarding messages also suffi-

ciently covered the case without the specific re-

quirement. As to the long and short line

clause, he said, in answer to a question, that

no higher tariff was charged between points on
the lines from New York to Omaha than between
the terminals. If the second section of the bill

gave the Inter-State Commerce commission the

right to say what charges were unreasonable, it

would amount to a confiscation of the companies'
lines.

Dr. Green said that his company would like

to have an amendment adopted settling the

question of liability of his company as to the
production of telegrams under subpoenas from
courts and committees He would like to see a
provision in the bill limiting the damages to be
paid for delay ia the transmission, say, to 500
times the amount paid for the transmission.

That, he thought, was a reasonable rate. It

was perfectly absurd that a telegraph company
should be subjected to $25,000 or $50,000
damages for delay in a message for which 25
cents was paid.

PhcBnix Building Motor System.

An important addition has recently been made
to the Phoenix building electric plant, one of

the most complete and best equipped in Chicago.
The Phoenix building which is one of the hand-
somest structures in the city is at the corner of

Clark and Jackson streets. It was necessary to

supply the offices with fresh air and with this

purpose in view three motors were purchased of

the Sprague Electric Railway and Motor com-
pany, C. M. Barclay, western agent. The motor
station is above the upper floor of the building.

It has not yet been fitted up, but the station will

Fig. 5.— Filter of The Chicago Arc Light & Power Co.

larger than the voting power inside of the pro-
perty, and the action taken by the comoany was

shortly be supplied with all the appliances and
conveniences needed for its successful operation.
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A representative of the Western Electri-
cian was given an opportunity of inspecting the

plant by the chief engineer John G. O'Neil. The

-tJ

J i

Fig. I.

—

Van Depoele Single Carbon Lamp.

latter said the motors had been found by the

tests to worii admirably and incidentally he re-

marked that he thought the electric motor would
solve the problem of supplying small power.
Two of the motors are of ten horse power

and the third is just half that capacity They
are employed to drive three Blackman ventilating

fans, two sixty inch' and the third a forty-eight

inch. The fans' revolutions are about 500 per
minute. It is proposed to run the motors con-

tinually, summer and winter, and thus supply the

rooms with a constant supply of pure air.

The current is supplied from the dynamo
station in the basement. The wires run through
the elevator shafts. A system of electric signals

is to be arranged, by means of which the man in

charge at the motor station, can communicate
with the engineer in the basement.

The dynamo station in the basement is com-
plete in every particular. Three Edison No. 16

dynamos are in position. In the building 1,318

incandescent lamps are furnished with current.

Their life, Mr. O'Neil says, will average about

1,500 hours. All the machinery is in duplicate, so

there is no possible danger of a breakdown in

the system.

Underground Conductors in Milan.

To the Editor of Westerjt Elhotrician:

Chicago, April 30.—During the discussion following

the reading of Professor Badt's paper at the last meeting
of the Chicago Electric club, Mr. Cutter said with regard

to the sectional underground conductors in Milan, Italy ;

" They have a large network, and they are taking it pretty

much all out." Permit me to say that I believe Mr. Cut-

ter to be misinformed on this matter. In a communication
from Mr. Lieb, general superintendent of the Milan sta-

tion, received by me since the discussion alluded to, he

writes:

"It was reported that the tubes had all been taken up in

Milan, but such is not the case, as only 15 or 16 of the two
thousand (2,000) tubes laid in Milan have been taken up,

and but a few of these had their insulation affected."

W. S. Andrews.

At a recent meeting of the Chicago West Park'commis-

sioners it was stated that a large number of trees had been

killed by the leaking of gas mains. Commissioner Blount

said, " The shiftlessness of that gas company has cost us

over $4,000 in trees during the last few years. They will

have to move their mains, stop up the leaks, or pay for our

trees."

Van Depoele New Electric Lighting
System.

The disposal of the electric motor business of

the Van Depoele Electric Manufacturing com-
pany to the Thomson-Houston Electric company
has given the former the opportunity of devoting
more attention to their electric light system and
working out improvements that had been suggest-

ed. The dynamo and lamps have been changed
in many respects, and now the Van Depoele com-
pany can claim as perfect an arc lighting system
as there is in the country.

Figs. I and 2 represent new styles of lamps,

the former a single carbon, or standard lamp,

and the latter a double carbon lamp. As will be
seen the rods for supporting the ' globe pass

down within the globe instead of upon the out-

side. The lamps are compact, neat and artistic.

Features in the construction of these lamps
are two electro magnets, one in the main and one
in the shunt circuit ; to the latter is hinged a
soft iron armature, the free end of which moves
under the influence of the opposite pole of the

main magnet. This armature carries the carbon
lifter, so that any motion imparted to the arma-
ture, under the influence of its electro-magnets,

is directly communicated to the lifter, either sep-

arating the carbons or allowing them to feed.

Another and most important feature is that the

lamp needs no adjustment after it is made, thus

doing away with all tampering by attendants,

which has in many cases caused the failure, with-

in a short time, of many plants. These lamps
are provided with an automatic and hand cut-

out, so that any lamp can be cut out or in circuit

without affecting the others. All parts of this

lamp are very plain, and are not many ; but all

are made absolutely accurate with special ma-
chinery. All parts are interchangeable.

Fig. 3 shows a focusing lamp for the use of

the lecture room. The lamp is mounted upon a

solid stand, and can be moved horizontally and
vertically to any desired angle. The working of

the lamp is perfect and reliable, and any candle-

power can be given, from five hundred to twenty
thousand or more. The reflectors used in con-

junction with these lamps have to be chosen to

correspond with the work to be done. Any range

Fig. 3.

—

Van Depoele Focusing Lamp.

from one mile to ten can be furnished, or manu-
factured to order.

The main features of the Van Depoele dynamo
shown in Fig. 4, consist in the peculiar disposition

of the field magnets, the construction of the ar-

mature, the extreme simplicity of all parts of the
apparatus, great compactness, and, the ease of

Fig. 2.

—

Van Depoele Double Carbon Lamp.

management and control of the current to the

work called for. Tire field magnets consist of

two large coils of copper wire wound around two
soft iron cores, their north and south poles fac-

ing each other, and between these poles revolves

the armature. To the soft iron cores of the field

magnets are cast on one end heavy back plates,

while to the other end are secured the semi-

circular pole pieces between which the armature

revolves in close proximity to the latter. The
back plates of the magnets are secured between
the top and bottom plates holding the whole in

position and making a most solid frame. To
the lower plate, and in its center, which is neu-

tral, are cast two extensions upon which are

placed the posts or bearings supporting the ar-

mature shaft ; this disposition allows the posts

to be comparatively short, providing a very rigid

support for the revolving armature. Further,

the whole frame may be considered as a very

long electro magnet, with its poles inverted

toward its center.

The armature shown in Fig. 5 consists of a

frame made of a number of iron bars, each sep-

arated from the other ; these bars are riveted to

the inner and outer periphery of two metal rings,

several of these rings being placed between the

inner and outer layer of iron bars. And finally,

the rings and bars are riveted together so as to

form a solid frame. The difference between this

form of core and the Pacinotti or Gramme ring

will be apparent at a glance : The Gramme ring

is composed of several layers of soft iron wire

coiled one upon the other, forming the armature
core, upon which the copper wire is ultimately

wound in sections ; the magnetism of the fields

can act but very little or not at all upon the cop-

per wire coiled on the inside of the ring thus

made, since this wire adds only to the resistance

of the machine, without doing any service in the

production of useful currents, the only effective

portion of the wire being that close to the field

and on the outside of the ring; whereas, the Van
Depoele^armature being built up of several rings,

—distanced one from the other—and the bars

also distanced one from the other, an opening is

thus provided all along and around the whole
core. It will readily be seen, therefore, that the
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magnetism of tlie field can easily reach the wire

wound on the inside of the cylinder, or armature,

making every inch of wire in this armature pass

under the direct influence of the field of force,

thus accounting for the great efficiency of the

\'an Depoele dynamo.
Another and very important advantage offered

by this construction is that these bars being

wound — each couple of bars with one section

of wire— and the iron bars not touching one
another, the magnetization and demagnetization

of the same is effected instantaneously, and adds
to the efficiency of the machine, since all local

action is thus avoided.

Fig. 6 shows the Van Depoele automatic
switch and current indicator combined, the whole
contained in one frame, with all parts in sight

and easy of access. The function of the com-
bination of the apparatus is : First, to indicate

correctly the condition of the current, whether
one lamp or the whole number the generatpr can

supply are running, showing at once if anything
wrong is going on dang the line, or with the

generator, so that no matter how long the ser-

vice line, at any time can the condition of the

working circuit be seen. The second function

of the apparatus is the automatic switch. In

case of accidental breaking of the main or

working circuit, the automatic switch lever,

which was at first kept down by the electro-

magnet in the main circuit, is now carried up-

ward and breaks circuit, with the current, which

Lighting Trains by Incandescent Lamps.

The facts in the following article are taken

from a description of the Timmis system of

train lighting, contained in Industries : Although

on first glance the problem of lighting railway

carriages by incandescent lamps seems a simple

one, careful consideration shows that it is

coupled with many difficulties, which arise

chiefly from the necessity of so arranging the

lights that they may be independent of each

other, no matter how the train is made up. Var-

ious methods from time to time have been

brought forward, and among those which were

most successful, or, to speak more correctly, the

failure of which was the least conspicuous, we
may mention the following : First, the direct

system of lighting by means of a dynamo driven

by a separate engine, and supplying current to

mains which run the whole length of the train,

and to which the lamps are connected. In an

installation of this character on a London sub-

urban train, the dynamo and engine were placed

m the front guard's van, and the lighting was
under the control of the guards Another exam-
ple, was the experiment made by the Great
Eastern railway, some four years ago, when sev-

eral locomotives were fitted with steam dynamos,
and a cable, with special couplings, was laid

throughout the train, from the locomotive to the

last carriage, branches being taken off to the

glow lamps, which were all coupled in parallel.

The great objection to either system is that all

prevent a back discharge from the battery

through the dynamo. For the latter purpose, an
arrangement must be provided which interrupts

the charging circuit when the speed of the train,

and therefore that of the dynamo, has fallen be-

low a certain limit. All these automatic appli-

ance are objectionable, because of their liability

to get out of order. The dynamo and gearing
take up a large amount of space as the guard's

van, which is of great value in main line trains
;

and the belt gearing, which is necessarily more
or less exposed to dust on the road, entails a
heavy outlay for maintenance. The depreciation

of the dynamo and engine is also great, because
guards' vans are often left standing on a siding,

and the machinery is therefore liable to be neg-
lected. Another objection is, that while the

batteries can not be charged when the train is

standing, the gear must always be worked when
the train is in motion, whether the light be re-

quired or not. Thirdly, the system of subdi-

vided batteries with or without dynamo carried

on the train. The essential feature of this sys-

tem lies in the employment of small storage

batteries, one being fitted to each carriage. It

is evident that by this means the lighting of each
carriage is rendered perfectly independent of

the other carriages, and also independent of the

way in which the train is made up ; but as

hitherto carried out, the control of the lights in

each carriage during the day when the train is

going through tunnels, could not be effected

Fig. 4.

—

Van Depoele Dynamo. .

energizes the fields of the dynamo, thus prevent-
ing any further current to be generated, and sav-

ing the machine harmless.

To Frighten Burglars.

" Do you know what kind of a burglar alarm
I shall have in my house !

" said a gentleman in-

terested in an electrical business. " I shall not have
a little bell near my bed to awaken me if any one
opens a door or a window. No, sir. I shall have an
eighteen inch gong put up in the center of my
house and then connect evei'y door and window.
If a burglar opens a door or window then the
noise will scare him away at once. Suppose I

have a little bell in my room, that wakes me up
;

what good does that do ? I have to get up,
dress myself, and go down and drive that burglar
away. He hasn't heard the bell and I might
find him and that's just what I don't want. The
kind of alarm I shall have will give the burglar
warning that I am coming and afford him an op-
portunity to leave. I have no desire to fight

Ijurglars. I have no desire to be a hero. I want
to scare them off without running any risk my-
self. What burglar would have the impudence
to keep on stealing with an eighteen inch gong
striking fifty times a minute ! Then, when the
danger is over, I can go down and lock every-
thing securely. What do you think of the
scheme ?

"

the carriages in the train must be provided with
electric fittings, for, if a carriage not so fitted be
inserted, all the carriages behind it would be cut
off from the supply of current. Another objec-
tion is, that if the train has to be split up at a
junction, and one portion be coupled to a train

not provided with the same electric light appa-
ratus, this portion will not be lighted at all, since

the usual oil lamps have been replaced by incan-
descent lamps. The system appears therefore
only applicable to short suburban trains, the
make-up of which is never altered. The system
is also objectionable because of imposing upon
the engine driver or guard the additional duty of
attending to the steam dynamo. This duty be-
comes particularly irksome on lines containing
many tunnels, because, in the daytime, the dy-
namo must be started and stopped each time the
train passes a tunnel. Secondly, the combined
dynamo and battery system of electric train light-

ing, which is in use on a number of trains on the
Brighton company, and which has also found
considerable favor on the Continent. The es-

sential features are a dynamo and a set of ac-

cumulators, the dynamo being placed in the
guard's van, and driven by belt gear from one of
the axles. Automatic appliances are necessary
to keep the electromotive force of the dynamo
within such limits as will insure the batteries not
being damaged by an excessive charging current
on the one hand, and will, on the other hand.

from one place in the train by the guard, as in

the previous systems. The lamps must there-

fore either be under the control of the passen-
gers, or an attendant must be provided for

every carriage. This system has since the be-

ginning of the year been in use on the Alsatian

State railways, where the battery of each car-

riage consists of thirty-six cells carried in a
tray, for facility of handling at the charging
station. The batteries, which are of forty am-
pere hours capacity, are fitted in the place of

the gas reservoirs underneath the carriages, and
are charged at certain stations which already

possess electric lighting plant. Each carriage

is fitted with five ten candle power lamps, re-

quiring together about three amperes of current,

so that the batteries have sufficient storage to

light the train for thirteen hours before being
re-charged.

A similar system of electric train lighting has
been introduced into England by J. A. Timmis

;

but it is a great improvement upon the system in

use on the Alsatian lines, and has been worked
out quite independently. Mr. Timmis employs
sub-divided storage batteries, ten of the Union
company's cells being placed under each of the

carriages composing the train ; but the lighting

and extinguishing of the lamps is performed by
the guard and not left to the passengers, thus re-

moving the objection we have above alluded to.

There are, however, other advantages connected
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with this system which we shall presently de-

scribe. Experiments with the Timmis system

were begun on, the Midland railway in October

last, and an electrically lighted train is now regu-

larly running between Derby and IVEanchester.

The light is supplied to a saloon carriage, a com-
posite first and second class carriage, and the

cuard's van. Each battery, as already stated,

consists of ten of the Union company's storage

cells, and weighs about 4cwt. These batteries

are charged by a dynamo at the station at Derby,

and supply current to five candle power Swan
lamps, of which two are placed in each compart-

ment of the ordinary carriages, and four in the

saloon. In this system, Mr. Timmis does not

only provide for the electric lighting of each

every carriage independently of the others, but

June ist, in accordance with the contract. The
buildings to be lighted include one permanent
structure and several temporary structures, one
of which will be of large dimensions. The com-
mittee which has the management of the centen-

nial has a fund of $500,000 to draw upon to com-
plete the preliminary arrangements. The ex-

position will open July 31 and will continue three

months. During this time one of the Western
Electric company's experts will have charge of

the plant.

Testing Laboratories.

In speaking of the electrical testing labora-

tories in Paris and Vienna, Science says :
" The

establishment of these two laboratories is import-

FiG. 5.— Van Depoele Akmatuke.

he also utilizes the electric apparatus as a means
of inter-communication between passengers,

guard, and driver, and to a certain extent as an

automatic alarm which will give notice in case

the train parts. It is not necessary that the stor-

age cells should be charged at the station, and

Mr. Timmis has elaborated an arrangement by
which the train is rendered perfectly independ-

ent of a fixed charging station, each locomotive

being provided with a steam dynamo, which is

used for charging all the batteries in the train

from mains running from the locomotive to the

last carriage. In elaborating his plans, he laid

down the following conditions as essential to

meet the requirements of railway engineers in

lighting trains electrically : (i) Every vehicle

must carry its own lighting power, because it

may be put into a siding, or be slipped or break

loose from the train
; (2) The guard of the train

must have the power to light or put out all the

lamps in the train without quitting his van
; (3)

if a portion of the train is slipped or breaks loose,

the lamps in that portion, as well as in the front

part of the train, if lit, must remain lighted, and if

they are not lit they must automatically light up

so as to give the passengers warning that an ac-

cident has happened. This last condition is im-

portant, because it may happen that a train parts

after leaving a tunnel, and while ascending an

incline, when the rear vehicles will run back into

j-[c. 5 —Van Depoele Automatic Switch and Cur-
bent Indicatob.

the tunnel. If such an accident happens in the

day time, the lamps in the whole of the train will

automatically light up, and thus give notice that

the train has parted.

Cincinnati Exposition Electric Flant.

The contract for lighting the Cincinnati Cen-

tennial Exposition buildings has been awarded

to the Western Electric company, of Chicago.

The contract calls for the installation of 175 lights.

The dynamos and other apparatus will be in place

ant. The applications of electricity have rapidly

advanced, and have assumed a permanent char-

acter. The questions in many cases are not,
' Can electricity do this ?

' but, ' How cheaply
can it be done ?

' and this last question can only
be answered by measurements. As competition
increases, and as that part of the public looking
for investment becomes less satisfied with the

mererunningof a machine, and demands accurate
measurement of its performance, the necessity of

some reliable means of comparing measuring
instruments becomes necessary. In England, the

Central Institution of London has undertaken the

work ; in Austria, the Technological Museum at

Vienna ; in France, the International Society of

Electricians. Our country has outstripped all

others in the applications of electricity. Probably
we will soon have some means of comparing elec-

trical apparatus, and testing the value of the num-
erous appliances daily patented. Electrical pro-

gress has been retarded and discredited by worth-

less patents in which a great deal of money has

been invested and lost, while a simple test, taking

a little time and made at little expense, would
have shown them valueless."

The Elongation and Contraction of Met-
als in Magnetic Fields. '

It has long been known that a bar of iron

when magnetized by a surrounding solenoid

alters its length, and with the weak magnetizing

forces which were originally employed in these

experiments, the alteration was invariably an in-

crease in length. One of the earliest experi-

menters, and probably the original discoverer of

this behavior of iron when magnetized, was

Joule ; but he invariably found that the length

increases with the magnetizing force. In his ex-

periments, however, the magnetizing force did

not exceed 87 C.G.S. units, and an ingenious

theory was propounded to show that elongation

must take place when a bar of iron is magnetized.

It was believed that the molecules as they rotate

under the influence of the lines of force, and be-

come more or less parallel, they naturally require

more room in the direction of the length of the

rod, and therefore cause the latter to extend with

a corresponding decrease of diameter. This

simple explanation was refuted by the experiments

of Shelford Bidwell, which he made some years

ago, and in a paper communicated by him to the

Royal Society in iS85,he showed that the elong-

ation does not remain unchanged at its maximum
when the magnetizing force exceeds that which

is sufficient to produce so-called saturation
;
but,

on the contrary, that with increasing magnetizing

forces beyond this limit the elongation becomes

less until the rod, after returning to its original

length, ultimately becomes actually shorter than

it was in the unmagnetized condition. Shelford

Bidwell has, however, recently contributed to the

Royal Society, another paper on the same subject,

and in this he points out that his original investi-

gations might be open to the following objections:

(i) The field due to the magnetizing solenoid

was not quite uniform
; (2) the effect of the ends

of the rods was uncertain, and might have played
some material part in the production of the
phenomena in question

;
('3) all the rods used in

the experiments retained a certain amount of
permanent magnetism. 'l"o meet these objections
he has carried out a further series of experiments
by using rings instead of rods of iron, and ob-
serving the changes of diameter. The rings

were also demagnetized before every observation,

and the battery employed was much stronger
than that used in the first experiments, so as to

produce very great magnetizing forces. He
found that in their general character the phenom-
ena of elongation and contraction were the same
with the rings and with straight bars, thus prov-
ing that the effect of magnetization was indepen-
dent of the form of the iron, and as it was much
easier to obtain intense fields with straight than
with circular solenoids, the author made some
further experiments with straight rods. These
experiments embraced iron, cobalt, nickel, man-
ganese steel, and bismuth, and the highest mag-
netizing force reached was 840 C.G.S. units.

We are able, by the courtesy of Shelford Bidwell,

to publish herewith a diagram showing the be-

havior of iron, cobalt, and nickel in magnetic
fields of varying intensity. The strength of field

is plotted on the horizontal, and the change of

length in ten millionths of the original length of

the rod is plotted on the vertical, the elongations
being plotted above, and contractions below the

axis. The line of bismuth, which metal was
tested in fields varying from 500 to 840 units,

almost coincides with the axis, and manganese
steel was also found to be almost unaffected, the
elongation in a field of S50 units being only about
one-fifty millionth of the length. That the change
of length in the other metals which are sensibly

affected by magnetization can not be due to the
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mechanical stress produced by magnetic attrac-

tion between the ends of a bar, is shown by the

author in the case of iron where mechanical stress

does not account for more than one-fifth part of

the observed magnetic contraction. It should
also be remembered that up to a magnetizing force

of 280 units, iron elongates, and, therefore, the

mechanical stress in iron opposes magnetic
extension.

St. Louis Mercantile Library Association
Building.

The contract for lighting the Mercantile Li-

brary Association building at St. Louis has been
awarded to the Excelsior Electric Light com-
pany, F. W. Home, Chicago, western agent.

The contract calls for 100 arc lights. The asso-

ciation building on Fifth street is one of the

finest structures in St, Louis, and the competition

was unusually active. Robert S. Brookings, who
is president of the library association, has for a
considerable time been engaged in testing differ-

ent systems. He employed an expert for this

purpose and examined various circuits carefully

with instruments. As he made the award to the

Excelsior company after this inspection, Mr.
Home feels decidedly elated. The work will be
completed July ist. The building when in

course of erection was wired throughout.

1 Industries-, April 13, 18!

The process of cuttings glass tubes by electricity has
succeeded admirably. The tube is surrounded with fine

wire, and the extremities of the latter are put in communi-
cation with a source of electricity, and it is of course nec-

essary that the wire adhere closely to the glass. When a
current is passed through the wire, the latter becomes red

hot and heats the glass beneath it, and a single drop of water
deposited on the heated place will cause a clean breakage
of the glass at that point. Contrary to what takes place

with the usual processes in the treatment of this frangible

material, it is found that the thicker the sides of the tube
are the better the experiment succeeds.
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Notice to Subscribers.

We are pleased to state that arrangements liave

been matle by the publishers of the Electrical Engi

neeroi New York and the publishers of the West-

ern Electrician, whereby a year's subscription

to both journals can be had for five dollars (I5).

A year's subscription to the Western Elec-

trician costs three dollars ($3), and a year's

subscription to the Electrical Engineer costs a

like amount, or if the two journals are ordered

independently, the cost to the subscriber is six

dollars ($6); but by sending subscriptions to this

office for both journals, subscribers can secure

them for a year for five dollars (I5), thus saving

one dollar ($1).

An unusual demand for both news and adver-

tising space has increased the number of the

pages of the Western Electrician this week.

The fact is gratifying in that the issue has an

enhanced value to the reader and bears most

convincing testimony that this journal is steadily

o-rowing in the appreciation of advertising patrons,

who find in it a valuable medium for placing

their wares before purchasers.

Newsy, well illustrated, bright and handsome

the paper is commended to the careful perusal

and study of the reader, the advertiser and

purchaser.

In the wide range of correspondence published

this week will be found many indications of a

busy and prosperous season for electrical indus-

tries. The outlook is very encouraging.

The plant of the Edison Electric Light com-
pany at Fall River, Mass., was burned last week.

The loss was $150,000. If the company is like

most electric light corporations, it will soon be

in active operation again.

The discussion of the general subject of the

" Continuous current vs. the alternating current,"

will be resumed by the Chicago Electric club

next Monday evening. Mr. Cutter is announced

to read a paper, taking the alternating side of the

(luestion. He is a strong and able advocate of

the alternate current as the reports of discussions

of pi-evious papers have shown, and it may be

confidently expected that he will make a strong

argument in favor of the alternating system.

An electric light plant of moi'e than ordinary

importance, that of the Chicago Arc Light &
Power company, is so fully described and illus-

trated in this number that little is left to be said

except that mechanical and electrical engineers

will find in the views and drawings much to in.

terest them and quite possibly will secure hints

or suggestions that will be of future service. It

will be seen that with the space at command wis-

dom and foresight have been shown in the ar-

rangement of both steam and electrical depart-

ments of the plant.

A contributor in the Manufacturers' Gazette

mentions the retirement of a Philadelphia engi-

neer, and says :
" The cause was that the elec-

tric light having been introduced, a man who
was 'up' in electricity, as well as in steam, was
necessary to the position. Here is a tip for the

young mechanic. In ten years from now every

mechanic must possess a knowledge of electri-

city, or he will have to step aside and see a more
capable man take his place. Electricity is one

of the most interesting things a man can study,

and it is strange that no more attention is given

it by young men."

Ti(E latest complaint about the Chicago North
Side cable road is that the cars cannot be
stopped by the brakes when on the decline lead-

ing to the tunnel. A correspondent of a daily

paper alleges that he will no longer ride on these

cable cars because of an exciting race which oc-

curred a few evenings ago. A team was in front

of the car; the gripman applied his brake but

to no purpose. Nothing remained to the driver

of the cart but to lash his horses and do his best

to get out of the tunnel first. Fortunately for

all parties concerned he managed to reach the

open air before the pursuing car but still the oc-

cupants of the latter vehicle wished for less ex-

citement. They longed for an electric motor
which could be perfectly controlled and could
always be relied upon.

The selection by President Cleveland of Hon.
Melville W. Fuller, of Chicago, for the chief

justiceship of the United States supreme court is

an appointment gratifying ^ to republicans

and democrats alike. No act which President

Cleveland has performed has been so universally

approved. At his home Mr. Fuller is known as

a lawyer of great attainment, a man of firm char-

acter and high principle, a gentleman of courte-

ous but dignified bearing. The members of the

Chicago bar seem to approve the choice without
exception and to unite in saying that a better

appointment could not have been made. But
the knowledge of Mr. Fuller's fitness for the

highest judicial office in the gift of the nation is

by no means confined to the city in which he re-

sides. Throughout the country he is favorably

known, and at all points members of both parties

combine to approve the president's wisdom.

The paper of R. E. Crompton on "Trans-
formers vs. accumulators," of which an abstract

appears in another column is a valuable addition

to the literature on the subject of electrical

distribution. It is the result of the discussion

of the papers of Messrs. Kapp and Mackenzie
before the London Society of Telegraph Engi-
neers and Electricians. In that discussion Mr.
Crompton put himself on record as a prophet in

predicting that the lighting of the future would
be monopolized either by the battery transformer
or by the alternating current transformer system.
He thought the storage battery system more re-

liable and cheaper. In the paper of which an
abstract is given he elaborates the reasons for

his belief. Unquestionably he makes out a strong
case. Mr. Crompton compares the two systems
from four standpoints, reliability; first cost of
plant; working cost and maintenance and output
and income, and he contends that the accumula-
tor system shows superior features in each re-

spect.

The dispatches announce that a New York
bookkeeper on the Bowery was killed last week
while attempting to regulate an arc light which

was not working to his satisfaction. 'I'his is the

second death caused by the wires in New York
city within a month. It is only fair to add,

however, that it is only the fourth which has oc-

curred in connection with electric illumination in

that city for seven years. In this case it would
seem that no one but the unfortunate man was at

fault. Storekeepers had been repeatedly warned
not to meddle with the work which belongs to

the expert but they are, it is stated, habitually

unmindful of these frequent cautions. When the

light becomes dim they take a ladder and propose

to remedy the difficulty at once in utter disre-

gard of the danger which they incur. If this

fact is true, and it comes from good authority, the

only wonder is that the number of victims has

not been much larger. The moral of the fatality

is not as some of the New York journals seem to

think that all wires should be forthwith buried,

for in that event the lamps from which the cur-

rent was communicated in this instance would

still be overhead, but the lesson seems to be

rather a warning to the consumer to allow the

experienced electrician to do the work which he

alone is qualified to perform.

On the 26th ult. there was a severe gas ex-

plosion in a clothing store at the corner of

Quincy and State streets, Chicago. Employes
of the Chicago Arc Light and Power company
were engaged in the basement of the store driv-

ing an iron tube through the wall and street to

the opposite side of the street, this being work
preliminary to putting in an iron pipe for elec-

tric light wires and necessitated in a city where
in certain districts overhead wires cannot be
strung, nor granite pavements torn up except for

the purpose of repairs. The proprietors of the

clothing store demanded the electric light in

order to keep pace with neighboring rival

merchants in the saine line of trade. Wires could

not be run aerially across the street, the pave-

ment could not be torn up to lay the conduit

and there was no other way of getting the wires

across the street except by burrowing or tunnel-

ing, and the company resorted to the plan de-

scribed, which has been practiced for five years

at least, as a last resort. Unfortunately, the

driven pipe punctured an old gas pipe, and an

ignorant helper, with more curiosity as to where
the gas that was palpably escaping came from,

than appreciation of the possible consequences,

applied a lighted candle to the end of the driven

pipe. Naturally, there was a tremendous ex-

plosion, which by good chance resulted in slight

injury to only three persons. The damage to

property, however, was great. Of seventeen

large plate glass windows only one withstood the

explosion. Partitions, shelves, glass, plastering

and goods were mixed into almost inextricable

confusion. The loss on property was probably

in the neighborhood of $5,000.
The wisdom of the practice of driving pipes

in the manner indicated might be questioned.

For five years it had been followed and with ex-

perienced men in charge no accident had re-

sulted, but at last the day came and more by
good fortune than anything else, no persons were
more than slightly injured. No record has ever

been kept of the locations of gas and water

pipes laid in the streets but the arc light com-
pany has always aimed to drive its pipes five feet

or more below the surface of the street and con-

sequently below the lines of gas pipe.

The arc light company has now discarded this

practice and will find some other way of laying

conduits.

The accident is worthy of mention in this place

as illustrative of the difficulties entailed by a pub-

lic demand for the undergrounding of electric

wires. The company in question was hampered
on the one hand by the city ordinances forbidding

the tearing up of the street to lay a conduit

across the street, and on the other hand by
ordinances forbidding the running of wires

upon poles or overhead, and yet here were mer-

chants demanding the electric light and the com-
pany was bound to supply the demand. The
undergrounding of wires possesses many obvious

advantages, but those advantages, as shown, are

accompanied sometimes by great disadvantages.
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Central Station Lighting—Transformers
vs. Accumulators.'

R. E. Crompton read a paper on Transformers

vs. Accumulators at a recent meeting of the Lon-
don Society of Telegraph Engineers and Elec-

tricians. It was an outcome of the discussion

on Messrs. Kapp's and Mackenzie's papers,

which have provoked such widespread interest

among those who are studying the contributions

to the literature relating to the alternating and
continuous current .system.

Mr. Crompton gives this description of the ac-

cumulator system which he calls the B. T. sys-

tem:

At Vienna, the arrangements proposed by Mr.
Monnier, and successfully carried out by myself

and others, consist of charging from a central

station groups of batteries of accumulators ar-

ranged in series. Each group of accumulators

consists of 52 cells, giving the 100 volts required

for the lamps, with a comfortable margin. The
total e. m. f. required to charge the four groups of

batteries in series varies from 430 volts, at the

time the batteries are giving off work, to 480
volts, for the short time during which the charge

is being completed. This includes the loss in

the mains, generating stations being situated
' 1,400 yards from the distributing station. Dur-
ing five hours of lighting about two- thirds of the

current comes direct from the dynamos; but

during this time for short periods the demand of

current often increases to such an extent that

these proportions may be reversed, and the bat-

teries supply two-thirds of the total. As this

system has now been in use for upwards of nine

months without any hitch or trouble whatever in

connection with the electrical work, we may con-

sider it proved there is no danger or difficulty in

using currents of such high e. m. f. as 480 volts

connected permanently to the distributing mains.

The system may, of course, be united with three

or two groups only in series. An example of

the last is the central station belonging to the

Lemans Gas company.

I now propose to commence my comparison
of the two systems from four points of view :

—

ist, as to trustworthiness, steadiness, and quality

of the lighting; 2d, as to first cost of the plant;

and 3d, as to working cost and maintenance;

4th, as to the probable output, and hence maxi-

mum income, that can be safely obtained from
the sale of electricity in each case.

I think it will be allowed that the commercial

success of an electric light undertaking depends
on these four points. I do not propose to dwell

much on the first point. It is generally admitted

that a system which uses storage must be su-

perior to a system in which the continuity of the

lighting depends entirely in moving machinery.

There are many reasons why I should not make
invidious comparisons on these points between

existing systems. No one is prepared to dispute

the facts that the A. T. [transformer] systems

hitherto installed have been remarkable for fre-

quent interruptions in the lighting, whereas the

reverse has been the case with the B. T. system.

It remains for us to consider whether the un-

doubted great advantage which the B. T. sys-

tem possesses in this respect is not purchased too

dearly; and this matter will occupy the re-

mainder of my paper. The comparison I now
make is for a system of electrical supply for

London for 10,000 60-watt lamps, or their

equivalent, simultaneously alight at hours of

maximum demand:— ist, by alternating currents

reduced from 2,000 volts to 60 volts by trans-

formers; 2d, by direct currents reduced from

440 volts to no volts by accumulators used as

transformers.

Mr. Crompton estimated that total cost of the

generating station of the A. T. system at ^29,-
040 and of the accumulator station at ;^2 1,500.

The cost of the alternating transformers is a

very difficult matter to arrive at. The Grosve-

nor Gallery company, I believe, with few ex-

ceptions, supplies every consumer with his own
transformer; but Mr. Kapp, in his recent paper,

proposes to lay down a network of mains of

much the same character as I use for the B. T.

system, and to supply this network by a certain

number of transformers, placed at frequent in-

1 Abstract of a paper read by E. E. Crompton before the London

Society of Telegraph Engineers and Electricians, April 12tli.

tervals in the network. It is difficult to see how
any saving can be made by this arrangement.
It will be noticed that, although it reduces the

number of transformers, it introduces a new ele-

ment of expense and difficulty, and that is, the

providing of places to fix these large transform-
ers. It may be that such places can easily be
found, but my experience has been otherwise.

It is not easy to find a place for any piece of

machinery of a size between that which can
conveniently be got into a surface-box placed in

the pavement not exceeding one foot in depth by
two feet square, and a sub-station of the size I

require for my battery transformers. In most
cases there is no space either under the footways
or under the street itself to form a water-tight

chamber of sufficient cubic capacity for the pur-

pose. Another difficulty and cause of additional

expense, which I think would tend to counter-

balance any saving from the decreased number
mains of transformers, would be that the charging
laid /o the transformers, and the distributing

mains ajvay from the transformers, would have
to be laid in the same trench or culvert, and this

would be no small source of danger to those at

work connecting houses on to the distributing

mains. As I have not been able to obtain any
reliable data on this modified system of Mr,
Kapps, I am obliged for the present to return to

the system using one transformer for every two
houses, and I think, for the reasons I have given

above, the advocates of the A.T. system will not

be able to make any great saving by adopting
Mr. Kapp's suggestion.

Accumulators, to be used as transformers,

must be of sufficient capacity to supply 200 kilo-

watts per hour for the hours during which the

demand exceeds the 400 kilo watts supplied by
the dynamos. The load curves show that this

period of maximum supply varies from about
two hours in summer to four in winter. If I pro-

vide four groups of accumulators, each of which
has a total capacity of 259 kilo-watts, or 1,000

kilo-watts for the four, 1 provide for five hours

of extreme demand, which is a condition of

things extremely unlikely to occur, even in times

of a fog. In order to meet a case of possible in-

terruptions to the charging current which might
take place at the time of maximum demand, we
require these accumulators to be capable of

being discharged without damage to themselves,

and at a fair rate of efficiency, at a rate not less

than 650 kilo-watts. It is this latter requirement

that has so long delayed the introduction of ac-

cumulators as transformers. Up to a recent

date far too much attention has been paid to the

capacity, and too little to the rate of possible

maximum discharge. This state of things has

lately been remedied, and I am told there are

several makers of accumulators who can supply

them to fulfil the above-mentioned conditions,

and at the reasonable price named by me in my
estimate. It must be remembered that such ac-

cidental stoppages of the lighting current as are

likely to take place would not probably last for

more than a few minutes— that is to say, if due
provision has been made for spare machinery,

and if the arrangements for working the machines
parallel and interchangeable have been properly

carried out. Time will not permit me in the

course of this paper to describe fully the switch

board and regulating arrangements necessary for

the B.T. system. These require to be so arranged

that thelossdue to the difference of e.m.f. between
the charge and discharge of the batteries may be

as small as possible. It is quite possible to work
the batteries parallel to the charging current dur-

ing the hours of maximum demand with little or

no loss from this cause, the loss being confined

to the hours when the batteries are being finally

filled up before the engines are stopped. The
sub-stations, which contain the accumulator

transformers, can in almost every case be placed

on " mews " property ; and I have ascertained

from accurate inquiry that there is no difficulty

in obtaining accommodation for them in such

property, with but few exceptions, within 300
yards radius of the houses to be supplied. In

each ca.se the sub-station consists of a battery-

room and living-room for the man in charge.

The plant in each sub- station consists of the

batteries themselves, the regulating appliances

above mentioned, voltmeters, and district meters

as may be thought necessary.

Distribution.—In the case of the A. T. system
the charging mains, as far as they lie within the
area of supply, are in reality the distributing

mains ; in other words, we require 20,000 yards
of distributing mains to reach the houses. I am
informed that the section usually employed for

the distributing mains of these 2,000-volt circuits,

when the transformers are placed in parallel, is

50 millimetres cross section, or 19 Strand No. 15
B.W.G. This costs ^jr 7s. per 100 yards. I

have not worked out the cost of so small a sec-

tion-laid on my own plan in the culverts, but it

would certainly not be less than ^grt per 100
yards. However, adopting the lower figure, the
distributing main will cost ^14,270. The writer

in Industries says that 720 kilo-watts will have to

be generated at the generating station for trans-

mission to the area of supply ; dividing this by
2,000 volts, we get 360 amperes as the current in

the charging main. Adopting Professor Forbes'
tables for calculating the section of the conduc-
tor, we find that it ought to be about 645 milli-

metres, and if laid in the cable form, but without
surface boxes, would cost about £^zo% per 100
yards, or in all, ;^6,i6o. It will be asked why I

do not give to these charging mains the advan-
tages of the somewhat lower cost of laying them
as bare copper

;
but I do not think it would be

safe to leave conductors carrying currents at

2,000 volts thus unprotected in the culverts, as

the risk to workmen employed on the district

system would be too great, to which must be
added the great risk to the consumers of making
an accidental contact from the charging to the

distributing mains. I should here remark that

the very confident tone adopted by many sup-

porters of the A.T. system rests on very slender

foundations; they appear to forget that the great

success obtained in America has been with over-

head wires used as the primary or charging mains.

We all know what a high degree of insulation is

possible with overhead wires ; we also know
that extreme difficulty has been met with in

America in all attempts to obtain sufficient insu-

lation for wires carrying currents of high e. m. f.

when laid underground. As a matter of fact

failure has been the rule, and success the excep-
tion. I believe that the difficulties of the A.'T.

system will commence when the contractors have
to guarantee a perfect insulation with under-
ground cables carrying currents at an e. m. f. of

2,000 volts. I think that I have not dwelt too

strongly on the grave difficulties likely to be en-

countered by those who so glibly talk of laying

underground charging mains, carrying currents

at 2,000 volts potential, and I think that in all

probability the additional precautions that will

have to be taken to avoid failure of the insulation

will be so expensive as to bring the total cost of

the 22,000 yards up to practically the same sum
as is required for the 2,000 yards of charging
main and 20,000 yards of distributing mains of

the B.T. system, for which no such special pre-

cautions are necessary.

I work out the cost of the latter as follows :—

•

I use throughout bare copper mains of .25 inch
section for the distributing mains—that is to say,

for the 20,000 yards, .;^ioo 12s. 6d. per 100
yards, they will cost _;^2o,i25. The charging
main will have to carry 910 amperes, and the ex-

treme loss allowable being 8.25 per cent, its

resistance must be .04 ohms. The double con-
ductor will weigh about 45 tons ; this can be laid

in brickwork, in cement culvert, at the rate of

^^306 17s. 6d. per 100 yards, or .;^6,i37 los.

I have put down an item of ^£'500 for the regu-
lating gear for the A.T. system, and another one
of ;^2,5oo for the regulating gear for the B.T.
system. The totals thus arrived at, and which
you see before you on the wall, are p^S7>44° ^s

the total cost of the A.T. system, and ^^59,762
for the B.T. system. These figures appear high;

but I can not see how they can be reduced, un-
less under very exceptional circumstances. In
both cases a very large portion of the cost lies

in the distributing plant; and of this, the copper
plays but an insignificant part, the real heavy
charges being those inseparably connected with
underground cables—viz., the cost of insulation

and those connected with disturbing and replac-

ing the surface of the streets.

Comparison of wor/iing and cost of viainten-

ance; coal bill of tlie A.T. system,—The generat-
ing plant on the A.T. system has to run con-
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tiniioiisly—that is to say, the larger engines

will be riui for an average of three hours per

(lay; and if it be foiintl practically possible to

subdivide the plant into a number of engines,

and work them parallel, as is the case with the

direct current system, we may be able to credit

the engines and dynamos with an efficiency of

75 per cent, during these hours. In order to

meet the average demand of 2,100 units per day,

the load diagrams show that they will vary

during these hours from 400 to 720 kilo-watts.

We luive as yet been furnished with no actual

data as to theactual efficiency of the alternating

transformer system at various rates of output,

that is, the E.-H. P. actually delivered to the

lamps, divided by the E.-H. -P. at the terminals

of the dynamos. It must be recollected that as

the transformers must be large enough to sup-

ply the ma.ximum demand of each house, where-

as the ma.ximum demand that the station can
supply is probably not more than one-third of

this, the transformers duripg this period of three

hours can not be more than one-thu'd loaded,

and therefore it is not probable that their effi-

ciency is more than 70 per cent. It follows that,

during the hours when the plant is working at

500, 400, and 300 kilo-watts, the total efficiency

—that is, E. H. P. delivered at the lamps, di-

vided by the I, H. P. in the engine cylinders,

including loss in mains—will not be above 54
per cent. Supposing that the steam engines can

work at 2j^ lb. of coal per I. H. P., the net

quantity required per E. H. P. will be 4.651b., or
6.2lb. per Icilo-watt. The output during these

hours may be considered as 60 per cent, of that

of the whole day, or, say, 1,260 kilo-watts; there-

fore about 7ocwt. will be used during these three

hours. During the remainder of the 21 hours
the transformers will be working at a very small

rate of output. It is probable that their effi-

ciency will be reduced to 30 per cent., and the

efficiency of the steam engines and dynamos to 50
per cent., or a total efficiency—that is, E. H. P.

at the lamps, divided by the I. H. P. of the en-

gines—of 15 per cent, only; therefore, during
this period it seems probable that 171b. of coal

will be used per E. H. P. or 22 5 per kilo-watt.

Therefore, the coal used in producing the balance
of the daily output of 840 kilo-watts will be
about 8 tons 8 cwt., or, making a small allowance
for the lighting up of boilers, 12 tons per day.

The oil, water, and petty stores may .be calcu-

lated at 7s. 6d. per hour for three hours during
the day, and at is. per hour during the_remainder
of the time. Therefore, the total cost of ma-
terial used in running this station will be;,{^4,849.

The B.T. system, on the other hand, will show
great saving on this. For the output of 2,100
units it will be sufficient to work the generating
plant for about five hours at approximately its

greatest rate of efficiency. I have had ample
experience with this class of plant, and know
that we can in actual practice produce the E. H.
P. at the terminals of the dynamo with the ex-
penditure of 3>^Ib. of coal. Taking the maxi-
mum loss in the accumulators, the efficiency of

the system—that is, the E. H. P. at the lamps,
divided by E. H. P. at the terminals of the dy-
namo—will be not less than 80 per cent.; there-
fore, we may say that each unit at the lamps can
be produced for 5. 751b. of coal, or 5 tons 8 cwt.
per day, or allowing a 25 per cent, margin for
contingencies, 2,550 tons per annum. The water
and petty stores may in this case be taken at 5s.

an hour for 1,400 hours; the total cost of the
material for producing 2,100 units by the B. T.
system will be £2,sij, or only about 57
per cent, of the cost of material by the A.T. sys-

tem. Turning now to the labor in the engine
room, the table before you shows that, as in the
case of the A.T. system, the hours are continu-
ous ; three shifts of men will be required : it is

necessary to have two foremen, six engine drivers,

and nine firemen, whereas in the B.T. system
there is only one shift of men : one foreman,
four drivers, and three firemen are employed.
I have only estimated for two e.xtra men in the
engine room for the A.T. system, but for the B.T.
system I have allowed for four accumulator fore-

men in charge of the four accumulator stations,

and two messengers. The totals thus arrived at

for labor for working the systems are ^1,389 8s.

8d. for the A.T. system and ;£975 for the B.T.
system. The salaries are ^^1,200 for the A.T.

and ;^i,o2o for the B.T. system. The last item

we come to is one for repair and renewals. In

both cases I have allowed at the rate of 10 per

cent, on the motive power of engines and dyna-
mos, 5 per cent, on the buildings and fittings, 10

per cent, on transformers, 15 per cent, on accum-
ulators, 7j4 per cent, on the insulated mains that

have to carry 2,000 volts, 2J2 per cent, only on
the bare copper mains (the majority of which
only have to carry no volts) 10 per cent, on all

regulating appliances. Thus nearly the heaviest

item, the maintenance, comes to ^4,683 5s. in

the A.T. system, and ;^4,o86 los. for the B.T.
system. The gross cost of producing 776,500
units by the A.T. system would be ^i 1,939 13s.,

and the B.T. system would be ^8,598 los. or

3.75 and 2.7 per unit respectively. In. order to

make a fair comparison between the two plants

when worked in the most economical manner, if

the generating station of the B.T. system is

worked longer hours it can actually produce the

daily average of 3,600 units named by the writer

in Industries ; in order to do this the sole increase

in the working expenses would be in the mater-
ials, to which ^1,800 would have to be added.
The cost, then, of 1,314,000 units would be _^io,-

398 los., or 1.9 per unit by the B.T. system.
It will be seen, therefore, that while by both sys-

tems there is a probability of a fair return on the

capital expenditure, yet in almost every respect the

B.T. system is a more economical one. This
arises from the fact that the main cause of ex-

pense in the A.T. system, depending, as it does,

on continually moving machinery, is the heavy
cost of material, labor, and superintendence dur-
ing the long hours in whicii the machinery is

working very lightly loaded. The B.T. system
shows very favorably in this respect, as even at

the latter increased output of 3,600 units per
day the machinery need not work, on the average,

more than ten hours, so that one shift of men
can do the work, and there is ample time for re-

pair and inspection of the machinery.

Electric Facetiae.
Spare the rod and spoil the church.

Song of the cable. " Put me in my little bed."

Ilello ! hello ! that almost worn out word
;

So loudly spoken, and so faintly heard.
Yet all that hope suggests, or grief can know.
Lies in that well-known little word, Hello.

Professor John L. Sullivan, of Boston, affirms

that judging from tests made on others by himself,

the resistance of the human body is very slight.

One man can shake out a cross, and another
can pile on the agonies until the hearer longs for

an escape, but occasionally we locate a fellow

who can do many things well. One writer be-
lieves in condensation, while another may like to
" pad ". It is seldom, however, that anyone has
beaten the record of the poet who gave us in four

lines much valuable information concerning
land lines, ocean cables^ and measurements. He
disposed of the various subjects in this admirable
way :

" Were I so tall to reach the pole,

Or grasp the ocean with my span
;

I must be measured by my soul,

The niind's the standard of the man."

A Georgia Skeptic.
A Washington letter has this story of the intro-

duction of the telegraph into Georgia: There
was a bill before the Georgia Legislature to

grant certain privileges to the telegraph com-
pany. There was considerable opposition to it.

One skeptical old mountaineer in particular was
fighting it upon the ground that the whole thing
was a fraud. There was no use telling him that

anybody could send things through the air on
wires.

" But," oaid Ben Hill, holding up a newspaper,
" here is proof of it. Here is a newspaper with
items in it about things that happened hundreds
of miles away the same day."

" O, that's good enough to tell. How do you
know the items ever happened? Who's here
that saw them ? What's items good for, anyhow?
You may pass this bill if you want to, but I want
it put down right here that I wasn't fooled, and
just put it down, Mr. Clerk, that I said at the
time boldly denyin' contradiction, that Mr.
Hill would never see a bale of cotton jerked
through the air on his new-fangled concern as

long as he lived."

CORRESPONDENCE.
St. Paul's Progresslveness.

St. Paul, Minn. April 28.—The amount of building al-

ready under way in St. I'aul is astonishing in its extent and

would be incredible to one not accustomed to the push and

energy characteristic of the northwest. In addition to the

buildings and improvements now under way, those which

are contemplated and are assured facts, will place St. Paul

in tlie front rank of cities aspiring for the laurel wreath of

enterprise and progresslveness, notwithstanding the fact

that St. Paul must need crowd her material improvements

into the late spring, summer, and early fall months. The
gratifying outlook causes the electrical fraternity generally

to rejoice, for it means an era of activity in all branches of

electrical industry. The territory adjacent and tributary

to St. Paul is also furnishing its quota of business as evi-

denced by the work being done in Minnesota, North Wis-

consin and Dakota by St. Paul business men.

Miles & Plale, electrical supplies, bells and annunciators,

report business in their line good. They have the contract

for fitting up the new loo-room hotel at West Superior

with the new combined system comprising hotel annunci-

ator, guest call and fire alarm. They are also pulling in a

similar system in the new hotel at Pipestone, Minn.

The American District Telegraph company are perfect-

ing the details of a new register system. Applications for

patents are now in and in a short time their important im-

provements in this line will be ready for ser\'ice. Fuller

details of th!s system will be watched for. The general

superintendent of this company, B. G. Yates, reports busi-

ness on a satisfactory and prosperous footing and the out-

look so encouraging that they contemplate making exten-

sive additions to their present facilities. They are extend-

ing their house lines considerably and are about putting up

15 to 20 miles of circuit to accommodate the rapidly in-

creasing demand for the miscellaneous service in their line.

They have recently fitted the People's bank with the

Holmes electric protection system, and are estimating on

the extension of the same system to the new Plymouth

Clothing house.

The Economy Steam Heat company of this cit)^ who

are in the field for station work with incandescent and arc

lighting as well as steam heating, have recently had their

plant overhauled by T. P. Benton & Son, mechanical and

electrical engineers. The company are operating arc lights

of the W^estern Electric company's manufacture, for

general commercial lighting. Two 30-light dynamos are

now in use carrying their full number of lights. About

1,500 incandescent lights of the United States Electric

Lighting company's system are operated by the same com-

pany. The Grand opera house is lighted throughout from

tiis plant, as well as some of the best office buildings in

the city, notably the Court, Grand, Union and Davidson

blocks. This, with the regular commercial work being

done, taxes the capacity of the plant to its utmost. The

services of Benton & Son were secured for the purpose of

rearranging the p'ant with the object of making an early

increase of lighting capacity and the addition of an elec-

tric motor circuit.

C. W. Scribner, representing the interests of the Daft

Electric Light and Motor company, has made St. Paul his

headquarters for some time and is not at all averse to re-

maining longer in the promising northwest. His company

is instal ing an important incandescent station for street

and general commercial lighting at West Superior, Wis.

The establishment of a branch office of the Daft company

in St. Paul is one of the possibilities of the near future.

A move of this sort would be to the advantage of the Daft

company as they would then be represented at an import-

ant commercial center where other light and power com-

panies have permanent representation. Mr. Scribner is a

graduate of Stevens institute, a high authority upon the

electric motor subject, and a valuable acquisition to the

electrical community of St. Paul.

J. H. Woolsey, representing the United States Electric

Lighting company in St. Paul, reports the prospects excel-

lent for a large business during the coming season. Esti-

mates are being prepared for new work at Duluth, Lake

Minnetonka, Excelsior, Minneapolis and other places.

This, with the preliminary work being done at numerous

other points, keeps Mr. Woolsey in a continuous but agree-

able, round of business activity. H. B. Warren, superin-

tendent of erecti&n for the same company, has just re-

turned from a brief visit to Chicago, taken with the view

of increasing facilities for work in his department. Mr.

Warren at present has work in progress at several points

in this immediate vicinity and at Duluth and is also mak-

ing preparations for starting work on several new installa-

tions of considerable magnitude.

The case of the poor fellow who was killed here a few

days since by coming into too intimate relations with the
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current of a Thomson-Houston dynamo, is another ex-

ample of indifference to danger engendered by long

familiarity in handling powerful forces. The unfortunate

man was undoubtedly not as careful as he should have

been and received a shock which primarily was the cause of

his death. Whether the effects of the current alone were

sufficient to cause his death, or whether his fall from the

pole to the pavement produced the fatal results, will never

be known. Accidents of this nature are not becoming as

rare as the community at large could desire. W.

Minneapolis Mention.

Minneapolis, April 28.—All branches of electrical in-

dustry in Minneapolis are in an exceedingly flourishing

condition. There is an active demand for electrical sup-

plies, bell and annunciator work, isolated lighting plants,

and President Cleveland's famous characterization of the

state of the republican party is not at all applicable to the

business of the local Brush company's station.

Bell & Co. carry an extensive line of electric goods and

line materials, and are doing a very prosperous business.

They are a progressive concern, constantly watching for

and availing themselves all opportunities for extending

their line of goods and facilities for meeting the multitudin-

ous den:)ands of the trade. At present they have a virtual

corner of the battery business, having bought in all the jars

in Minneapolis.

Arthur S. lluey, Manager for the Edison company for

the northwest, is in the best of spirits. He states his com-

pany is securing and doing the cream of the incandescent

lighting of this section of the country. A few days since

Mr. Huey closed a contract for installing a plant in the

new Donaldson glass block, Minneapolis. The plant will

consist of a 400 lamp Edison outfit and a 70 arc light appa-

ratus of the American system. The competition for this

job was of the most spirited kind and Mr. Huey is corre-

spondingly exultant over his victory. Mr. Huey states that

the lamps at the People's theater are giving an average life-

time of i.Soo hours and I2j4 lamps to the horse power.

The Edison plant recently installed is Segelbaum's dry

good store, is running beautifully. Mr. Segelbaum was so

pleased with the plant that he gave his check for the work

upon the first trial of the lights. As a souvenir, Mr. Huey
exhibits at his office a 32 candle power lamp taken from

Pillsbury "A" mill. This lamp was used for over two

years in testing flour and had a lifetime of between 6,000

and 7,000 hours.

S. S. Leonard, general manager of the local Brush com-

pany, is a busy gentleman, but very courteously took time

to show your correspondent the magnificent Minneapolis

station operated by his company. .This station is one of

the finest in arrangement and facilities, as well as one of the

largest to be found any where in the country. A detailed ac-

count of the many novel and economic features of the Min-

neapolis Brush station will be of interest to the readers of

the Western Electkiclvn and may be looked for in a

succeeding issue. Mr. Leonard reports the demand for all

kinds of service as generally good for this season of the

year. Every day adds to his list of consumers for arc, in-

candescent and motor service.

The Benton Electric Manufacturing company of Minne-

apolis, on April 26th, filed articles of incorporation with

the secretary of state; capital stock $ 10,000; the incorpora-

tors are Thomas P. Benton, of LaCross, Wis.; W. F. Ben-

ton, G. F. Westcott and T. W. Stabler, all of Minneapolis.
'

H.

From Kansas City.

Kansas City, April 28.—Your correspondent at the in-

vitation of G. M. Meyer, general manager of the Home
Telegraph company, to-day inspected the elegant new

quarters of the company. The growth of the organization

since its incorporation is remarkable. Having started in

1883 wiih a few subscribers it has steadily increased until

at the present time it has upwards of 1,100 subscribers in

the messenger service and over 300 watch signal boxes.

The company is also running lines and placing boxes for

the Mooney & Boland patrol force. On the left as one

enters the new quarters at 123 West Sixth street, are noticed

the switchboards of the Bunnell make, for the Holmes

burglar alarm system, watch signals and messenger calls.

This department is under the supervision]] of W. N.

Hayes, who is almost a prisoner behind his bronze wire

and cherry counters. Across the spacious room an elevated

platform containing chairs for the seventy-five messenger

boys employed by the company. As each messenger comes

in from a call he takes a seat at the lower end of the room so

that all do an equal amount of work. On the right is the pri-

vate office of the assistant general manager G. W. Conover,

who since Mr. Plughes' resignation is doubly loaded with

business. In the lower end of the room are the lockers for

the boys, also wash-room, closets, etc. Large and spacious

as the new offices are, still if this company's growth is as

large the coming year as in the past one they will be obliged

to seek larger quarters.

The Inter-State Eleciric company has just finished wir-

ing the Adams House for the accumulator system. Sixty-

six cells will be used. The plant will be in operation in a

few days.

The Gas Light company at Boonville, Mo., is contem-

plating a system of electric light for that city. The system

10 be used has not as yet been decided on.

The Kansas City Electrical Works are now placing in

the Railway Hospital at Ottawa Kansas, a complete sys-

tem of calls from each cot and ward for use in calling

matron, physician and nurse. This is one of the largest

and most complete hospitals in the west.

C. H. Cone, selling agent of the Electrical Supply Co.,

will remove to his new quarters in the National Bank build-

ing the first of next week. D.

Nebraska Notes.

Omaha, Neb. April 28.—The United States Electric

Lighting company, by Mr. Frank Warren of this city, has

just installed a 400 light plant at Norfolk, Neb. The same

company recently installed 50 lights in a large flouring mill

of this city. The Omaha Illuminating company using

this system, reports business good and running nearly full

capacity.

The Thomson-Houston Electric Light company of this

city recently made a contract with one of the large hotels

for one hundred incandescent lights.

In the smaller towns of this state where the electric light

has been introduced, the reports of their success is most

flattering, notably at Seward, with the Westinghouse, at

North Platte with the Sperry, at Kearney with the Thom-
son-Houston, at Wahoo with the Thomson-Houston,

where with a population of 2,200, over 400 incandescent

lights are in use.

A report comes from Kearney, that during a recent

storm, lightning struck the lines of the Nebraska Tele-

phone company about three blocks from the central office,

and midway between two poles burning off every wire at

that point, some twenty-three in all. No other damage

was done.

The Nebraska Te'ephone company report a steady in

crease in its list of subscribers. A force of men has been

kept steadily at work repairing the damage done by the re-

cent sleet storms, and the lines are once more in good

shape.

The headquarters of Geo. Albree, special agent of the

American Bell Telephone company, have been removed

from Denver to Omaha and his jurisdiction is extended so

tiiat it now covers the Nebraska Telephone company, the

Iowa Union Telephone company, the Rocky Mountain

Bell Telephone company, the Colorado Telephone com-

pany, and the Northwestern Erie Telephone company.

The Clay County Telephone company, which was or-

ganized some time ago to use the Cushman instruments,

and was doing considerable business, has come into the

fold, and has offered to exchange its instruments for those

of the Bell company. Their lines already constructed will

hereafter be operated in connection with those of the Ne-

braska Telephone company.

No suits for infringement had been instituted by the

American Bell Telephone company against this company,

and it is presumed the recent decision of the Supreme

court was a " clincher, " and this action was taken to avoid

tegg,l proceedings.

Efforts to establish exchanges at Kearney, Holdredge,

Broken Bow, and other points in this state, have failed, by

reason of the representations made to the proposed pro-

jectors by the local Bell interests, and the Supreme court

decision.

The council at Beatrice, Neb., is discussing an ordi-

nance to compel the removal of all telegraph, telephone,

electric light wire and poles from the streets to alleys. The

Western Union Telephone company has just completed a

handsome and substantial line of 45-foot poles, and there

are over 165 telephone subscribers at that place. The

passage of the ordinance is hardly probable.

W. W. Low of the Central Electric Co., and C. H.

Cone, of the Electrical Supply Co., were recent visitors to

our city. W.

From the Pacific Slope.

San Francisco, April 24.—The British surveying ship

Egeria will be at New Zealand next month and will im-

mediately commence the work of surveying for the Pacific

cable. The course will be from New Zealand to Tongo,

to the Sandwich Islands to Vancouver. It is thought that

three years will be required in the work.

C. R. Lloyd has resigned the agency of the Jenney Elec-

tric company on the Pacific coast and has accepted the

position of contracting agent of the California Electric

Li^ht company which operates the Brush and Thomson-
Houston systems.

George L. Henzcl has resigned as manager of the Napa
Electric Light company.

The Pacific Electric Motor company has extended its

circuits to 26th St.

The Thomson-Houston system is to be installed at

Eureka.

The " Dynamo Tenders' Hand-Book " is on sale at the

California Electrical Works, 35 Market St. S.

Kansas Notes.

Lawrence, Kan., April 27—This city will soon be one

of the best lighted cities in Kansas. A new electric light

company has decided to purchase a $30,000 Thomson-
Houston plant. The company will build a station and
equip it with two engines of 200 horse power each. Seventy

arc and 1,000 incandescent lights will be furnished.

The citizens of Winfield have offered A. J. Reams, in-

ventor of the Reams Electric clock a donation of $25,000
cash and ten acres of land to locate and manufacture his

clocks in that city. The directors of the company, which

has a capital of $100,000, are: J. J. Carson J E. McCuUey,

J. C. Hoyt, A. W. Florea, A. M. Burdett and J. A.
Wiedemann. The clock is simple in its construction, dur-

able and reliable. The motor is electricity, and it will run
one year without re-charging the battery. Wires can te

run from the clock to any number of rooms in a building

and the clock can be set to indicate the time in all the

rooms, and ring a bell in any room at any moment, day or

night, as desired. A hotel cleik can set the clock to call a

guest at any hour in less time than he can possibly write

the guest's name. The beauty of it is that the clock never

fails. It is destined to become invaluable to public schools

hotels, railroad offices, etc. Mr. Reams had with him
certificates from the principal and officers of the Augu ta

public schools, stating that his clock had been in use in the

public schools at that place for fourteen months, and had

given great satisfaction. The building has seven rooms
and 140 ca Is per day have been made and the clock has

never had any attention.

An electric light company will be organized at Wichita

with a capital stock of f 100,000. Enough stock has been

taken to warrant the assertion that the enterprise is certain

to be started. The station will consist of four boilers with

400 horse power, four engines of 300 horse power and dy-

namos sufficient to supply 4,000 lights. The entire plant,

it is estimated, will cost not less than $75,000.

Wellington has two electric light plants, the Excelsior

and Thomson-Houston sj'Stems, furnishing for a small

monthly consideration arc lights of 2,200 candle power.

The Atchison Gas, Electric Light and Power company
has been organized. The capital stock is $300,000. The
directors are : J. P. Pomeroy, of Boston, Mass. ; A. G.

Otis, I. P. Brown, E. S. Mills, J. M. Chisham.

The Russell Electric Light and Power company has

been incorporated with a capital stock of $10,000. The
directors are : J. M. Brandage, S. E. Lawson, W. H.
Moses, A. T. Brooks, Chas A. Wolcott and J. H. Hill, of

Russell.

Mr. Kapp, of Peabody, expects to start the Florence

electric light in a few days, and if nothing happens to

change his plans will also put in lights in Peabody about

June 1st, with storage batteries.

The plant of the Saiina Electric Light and Power com-

pany is to be enlarged.

It is believed that the city of Topeka Electric Light

works, an installation in charge of the Jenney Electric

company, will be in running order by June iitfa. McD.

Indianapolis Items.

Indianapolis, Ind., April 28.—The Jenney Electric

company, of this city, report a very satisfactory business,

having supplied 78 complete electric light plants in the.last

year, and although working 130 men are unable to keep up

with their orders. During the past week they have received

the following orders: Three machines and electrical ap-

paratus for the Richmond, Indiana, Gas Co.; two incan-

descent and one arc light machine for Catlettsburg, Ky ; a

30-light arc outfit for Sullivan, Indiana ; a 50 light ma-

chine and lamps, additional order for San Bernardino, Cal;

also an additional order from San Diego, Cal., for several

towers, besides several small orders for incandescent ap-

paratus. This company was the successful bidder for

lighting the new Union passenger station and train sheds

which have already been wired. Work on this plant,

which consists of 1,100 incandescent and 70 arc lights is

going forward rapidly, and will be completed as soon as

the building is ready to receive it.

The Indianapolis Daily Sentinel company has not yet

decided what system of electric light they will use in their

building.
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The Indianapolis Brush Klcctrlc Lightiiiy company have

taken down their 125 foot tower, erected in the circle three

years ago, to make way for the soklicrs monument wiiich is

lo be erected I here. The lamps on this tower were not

lighted more than half a dozen nights during the time it

was standing.

Several electric lighting companies are preparing bids

for lighting the city, and with the prospect of three compet-

ing nr.tural gas companies furnishing fuel, there is no

reason why Indianapolis should not be one of the best as

well as the most cheaply lighted cities in the country.

After thirty-six hours' deliberation, the jury in the case

of Catherine Kelly against the Brush Electric Light com-

pany, of Lafayette, Ind., returned a verdict of $1,300.

The plaintiff' claimed permanent injury from falling over a

coil of wire on the street. She asked ^10,000, M.

Ottawa, 111., and Vicinity.

Ottawa, III., April 28.—The new Edison station re-

cently installed for the Peru Electric Light and Water

company, Peru, 111., is so crowded with orders that the 450

lio-hts are all taken and the plant is to be doubled in capac-

ity; sixty-four 32 candle power lamps furnish light for the

city.

The United States people have put in a plant at LaSalie

for incandescent lighting, but have failed to make much

headway as yet. LaSalle and Peru are rival cities, the city

limits of the two places joining.

The Ottawa Window Glass company have just completed

the installation of a hundred light incandescent plant in

their factory at Ottawa, 111., and the Pioneer Fire-proof

Construction company have almost compleied^the installa-

tion of a 215 light plant at their factory, both are of the

United States system.

Mayor Matthiessen, with the fire committee of the La-

Salle council, is looking into the cause of the electric light

wires becoming crossed with the fire alarm wires, and an

ordinance requiring better construction is now under con-

sideration.

The Central Union Telephone company are rebuilding

the exchange at Streator, 111., using fifty foot poles. The

exchange will be moved to new and more commodious

quarters in the Opera house block; when the work has been

completed the exchange will be in better condition than

ever before. The exchange is under tlie management

of Thomas Brown, late of Galesburg, 111.

The more important toll stations of the Central Union

company are being supplied with the new long distance

transmitters. This improvement will afford a wide range

of business. It is a frequent occurrence for a communica-

tion to be had between Ottawa, 111., and Madison, Wis.,

via Chicago and Milwaukee, making a circuit of 270 miles.

The long distance transmitters are used.

The Wheatstone circuit of the Western Union company

between Chicagp and Omaha that is strung along the C. R.

I. & P. R.R. Co.'s track, is causing considerable disturb-

ance to the telephone lines both east and west of Ottawa,

and arrangements are under way to move the telephone line

of poles between Ottawa and LaSalle for a distance of six-

teen miles. The telephone company has important

business between these two points which must be cared

for.

There is no effort being made in Wenona, Lostant and

Tonica to have a telephone line built connecting these

points with the Central Union system at LaSalle.

White's Hotel at Ottawa is being wired for one of the

Western Electric company's needle hotel annunciators.

The Thomas Electric Light and Power company, of

OttaWrt, are running their plant up to its full capacity hav-

ing more orders for lamps than their four dynamos will

carry.

The Spring Valley Coal company of Spring Valley, 111.,

have just had one of their mines equipped with an incan-

descent light plant as an experiment; your correspondent is

not advised what system they are using. E,

Detroit's Budget.

Detroit, Mich., April 28.—Two petitions are before

the council asking the privilege of constructing and oper-

ating electric street railways in this city. There is a de-

mand for a better service than is now provided by the

existing companies, and the flattering success which has

attended the operation of the Highland Park electric rail-

way will probably induce the council to grant the franchi-

ses desired.

An important case a-; far as relates to the liability of em-

plovers, was tried here last week. Almeron Kraatz, while

trimming lamps on a tower in August, i836, sustained in-

juries amounting to total disability for work. He sued the

Brush company for $25,000 damages, and was awarded

$10,000.. The testimony showed that Kraatz climbed the

tower and worked for a while on the lamps. He was then

seen to come down slowly and stretched himself on the

ground. Kraatz claimed to have received a shock from

one of the wires used for night lighting, and which was

supposed to be dead. The company denied that the wires

were charged, and claimed Kraatz's injuries were due lo

sunstroke. Judge Brevoort, before whom the case was

tried, held that the company were under no obligation

to say in just what manner Kraatz was hurt, or to present

even a plausible theory. Among the requests from the

company's counsel—ex-Judge Marston and J. T. Cowles

—

which the court allowed, was: "There is no evidence in

this case tending to show that the defendant failed to exer-

cise due and proper caution in the selection of its employes.

There is evidence in this case to show that the business in

which the plaintiff was engaged was dangerous and that he

knew it was. The law in such cases declares that the em-

ploye takes upon himself the ordinary risks of the employ-

ment, and if in the performance of his duties and without

the fault of his employer he receives an injury, he cannot

recover."

Another employe was awarded $750 damages for injuries

sustained through the breaking of a tower elevator. An
appeal will be taken.

The Detroit Electrical Works have been'awarded the con-

tract for building the Sault Ste. Marie electric railway.

The contract price is $35,000. Two miles of road are to

be in operation by July ist.

The Edison company plant at the " Soo " is completed

and business will be begun immediately. An attempt will

be made to utilize the water power of the rapids.

The output of copper during March from Lake Superior

mines was

;

TONS.

Calumet and Hecla 2,289

Tamarack 643

Osceola 210

Franklin ._ iSi

Atlantic- 257

Huron .__- 124

C.

THE ELECTRIC LIGHT.
Madison, Wis., will soon be lighted by electric lights.

The Joliet, III., Electric Light company has been incor-

porated ; capital $50,000.

The question of electric lights for Wakefield Mass., will

be discussed at the next town meeting.

It cost lo light the British house of commons last year

;^3,300 for gas and ;^48o for electricity.

The incandescent electric light plant to be erected at Ue-

catur, Ala., will have a capacity of 2,000 lights.

The Thomson-Houston company has completed its first

installation in Paris on the Boulevard des Capucines.

The new Y. M. C. A. building at Rockford. III., which
will cost $60,000 will be lighted throughout by incandescent

lights.

The United States cruiser Chicago has been fitted with

428 incandescent lamps. The officers are enthusiastic over

the installation.

The improvements contemplated by the Paris, Tex., Gas
and Electric Light company will cost $25,000. A West-
inghouse incandescent plant will be added.

It is stated in,the annual report of the insurance commis-
sioners of Ma sachuselts that out of 223S fires which
occurred in that stale last year only 14 were attributable to

electric light.

The Western Electric company of Chicago has received
the contract for installing a 60 light plant at Dunkirk, N. Y.

The plant will be owned by the city. The contract in-

cludes both the circuits and steam plant.

The Bristol, England, cathedral is to be illuminated by
electric light. When the building was lighted by rows of

gas jels at the time of the Queen's jubilee the heat was so

intense that many of the members of the choir were obliged
to retire.

The Yorktown, the new government cruiser, which was
launched April 28th, has a complete electric light plant
with two sets of dynamos. Telegraphic facilities are ar-

ranged so that the officers in command can communicate
with those below.

The following dispatch was sent from Boston April 26th:

The Atlantic Machine works at East Boston were burned
this morning, entailing a loss of ^150,000. The fire origi-

nated in one of the pattern rooms and is supposed to have
been caused by the wires of an arc electric light.

The building to be occupied by Wanamaker & Brown,
at the corner of Adams and State streets, Chicago, will be
illuminated by thirty-five arc lights which will be installed

by the Thomson- Houston company. The same company
will install 500 incandescent lights at the Panoplicum
building, Chicago.

Charles Marks, electrician of the Kokomo, Ind., Electric
Light works, was shot by Thomas Ruse last \veek and died
from the wound on Thursday. The murdered man
formerly lived at Crawfo dsville and Peru, coming from the
former city in December. He leaves a wife and two
children, a child of 18 months and a babe of 6 weeks,

Frederick Witte, bookkeeper at Schlessinger's tailor

store in New York, was instantly killed April 27th, while en-
deavoring to regul te an arc lamp in front of the store. In
spite of the fact that he had been repeatedly warned by the

electric light company to senJ word to the office if trouble

was experienced with the lights, Witte insisted on experi-

menting with them.

The Springfield. Mass.. gas light company has absorbed
the plant of the West field electric light plant and will con-
siderably enlarge its capacity for supplying electricity for

illuminating purposes The present electrical building on
Orange street will be given up. and a brick building,

40x100 feet, will be erected near the gas house, giving
room for dynamos and boilers that will run four times the

number of arc and incandescent lamps now in use,

The building of the St. Louis Posl-J)ispatch is lighted by
an Edison electric plant with a dynamo 300 i6~ candle
power lamp capacity, and the feeders and mains of the

wiring system are proportioned for 600 i6-candle power
lamps, thus providing amply for the expected increase to

500 lamps of the same candle power, or 400 of 20-candle
power. The dynamo weighs 2,880 pounds and occupies a
floor space in the press-room of 66 by 50 inches, and makes
1,400 revolutions per minute.

A dispatch says :—The Pennock Battery electric light

office, at no South Third street, was the scene to-day of a
successful experiment. A single incandescent electric lamp
illuminated the entire oflice, shedding a clear, strong light

that brilliantly lighted the room. The light was arranged
according to the Pennock method and equalled four gas-

lights of i6-cand!e power each. The feature of the lamp
is that the electric current which supplies the light comes
from a primary battery rigged with Pennock's automatic
electric current feeder to give forth a steady current of elec-

tricity as long as the light is wanted.

The following dispatch was sent from St. Paul last week:
James Roberts, of the St. Paul Gas Light company was
killed by an electric shock. Pie went up a pole at the cor-

ner of Jackson and Seventh streets to operate a " jumper,"
to turn on an electric light at Jackson street rink, three

blocks away. Taking hold of the wire with a pair of in-

sulated pincers, he started to make the switch but his foot

slipped and he dropped the pincers and grasped the wire

with both hands. He was paralyzed by the shock, fell back
into the mesh of wires and hung feet downward foi several

minutes. He was taken down as soon as possible, but life

was extinct

The licenses which the New England Electric exchange

will grant will be divided into five classes. First class, to

install and operate any electric light and electric power

plant. Second class, to install and operate any two of the

following plants, viz., incandescent light, arc light, or

power Third class, to install and operate any one of the

following plants, viz. incandescent light, arc light, or

power. Fourth class, to operate electric machinery, but

not to do electric wiring. P'ifth class, to do electric wiring

but not to operate electric machinery. The New England

underwriters have expressed their willingness to co-operate

with the electric light men in licensing employees.

For the last six weeks somebody has been cutting down
and stealing electric light copper wire all over tlie city, says

a dispatch from New York. One night last week all the

wire for six blocks on the Bowery was cut down and carried

oiT. A few days ago 1,500 feet was taken from Seventh

avenue. Various other depredations of an exactly similar

character were reported. Three of the electric light com-

panies appealed to Inspector Byrnes for protection.

Edward Paul was discovered delivering an express

wagon load of copper wire at a junk shop. Edward is now
in jail waiting examination. It is believed that he is the

original discoverer of this form of theft, or at least that he

is the first who has been daring enough to attempt it.

THE electric MOTOR.
An exchange says : The tendency toward electricity, as

a motive power is very emphatic, both for the propulsion of-

machinery and for locomotive purposes, and it is safe to

predict that the domain of the steam engine will be seriously

curtailed in the near future not as lo the gross horse power

because dynamos will be mostly driven by steam, but small

engines will be superseded by electric motors.

The St. Louis Globe-Dnnocrat says : Jerry Fruin's bat-

tery for the electric street car motor is in a state of statu

quo. The HoUhausen Motor company, of New York,

with whose motor Mr. Fruin was e.xperimenting, say they

expect to complete their motor and make it perfect in a

short time, so the Fruin battery will not be tested again

until the HoUhausen motor is in a state of absolute per-

fection.

The estimated cost of the proposed electric road of Paris

which is a little more than l6 kilometers in length, is £2.-

160,000, an average of ;^I29,400 per kilometer. The Bois

de Boulogne line may, it is said, be finished in time for the

great exhibition of next year. It is proposed to run, if the

traffic requires it, a car every minute, an interval of time

amply sufficient to insure safety with the arrangements to

be adopted.

The San Jose, Cal., electric road is not yet in operation.

It has been impossible thus far to secure the necessary

power. Mr. Bishop, who is interested in the road said :

' The machinery is here, and we have not yet been in-

formed as to whether it comes up to the test or not. I can

say we have used every endeavor to complete the road as

soon as possible, and we believe that it will soon be in suc-

cessful operation."

A look into the Eighty-fifth street stables of the Fourth

and Madison avenue surface road gives indications that

some one is very much in earnest in the determination to

make the electric motor go. About one-fourth of the build-

ing has been appropriated to the operations of the Julien

company, and there are masons and machinists at work on

the ground floor putting up steam boilers and machinery.

There are also draughtsmen and designers in the second

story, all earnestly engaged upon the plans that are intended

soon to banish horses and confine steam to the work of

turning a dynamo. The dynamo itself is already at work.
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and two long tables on the ground floor are- covered with
accumulators undergoing the charging process The exhi-

bition car whicli has been seen upon the road during many
months past has been taking a rest recently while workmen
were eng^aged in making alterations to lighten it and im-

prove its running qualities. It was started again yesterday

afternoon much improved, it is said. The superintendent

is reticent in making promises concerning the lime when
the first ten cars which have been ordered will be put upon
the road, but they are expected to be ready soon. The
capacity of the charging room, now in preparation at

Eighty-fourth street, will be equal to the supply of accum-
ulators for twenty cars. If the performance of this number
of cars is found satisfactory after they have been equipped,

the main stables on Fourth avenue will be taken for the

location of the dynamos as the more central and convenient

point.—New York Sun.

THE TELEGRAPH.
Senator Romero, the Mexican Minister, recently said to

a reporter: " About two-thirds of our 13 000 miles of tele-

graph line is owned by the government, and these lines

have been largely constructed by government aid. We
have a very fair telegraph system, though our rates are, I

think, high."

The constitutionality of the .Subway acts, imposing as-

sessments on the telegraph companies, is now under con-
sideration by Judge Barrett, of the Supreme court in New
York. The Postal, the United Lines and the Commercial
companies have applied for injunctions to restrain the col-

lection of assessment under these acts.

At a meeting held in the Western Union building in New
York last week the Magnetic club was organized and the

following were elected officers and members of the govern-

ing committee: President, Charles P. Bruch; Vice-Presi-

dents, Wm. J. Dealy, Gardner Irving, Wm. L. Ives and
Lant S Jones; Secretary, George F. Fagan; Treasurer,

John Brandt. Governing Committee—J. B Taltavall, D.
W. McAneeny, W. H. Baker, J. M. Moffatt, E. F.

Howell, E. F. Cummings, C. Myer and T. A. Brooks.
The club is purely a social one, only those connected with

electrical pursuits being eligible to membership.

The Postal Telegraph company has moved into its new
quarters in the Phcenix Building corner of Clark and Jack-
son streets, Chicago. The work of moving was attended

with no little difficulty but was successfully accomplished
in a short time. The work was commenced Saturday
night after the day business had been completed. Those
wires which were not needed in the night were disconnected

and connections from the wires in the new oifice were made
at the nearest conduit. The newspapers loops of course

could not be touched till the papers had gone to press.

The offices are probably the handsomest quarters occupied

by a telegraph company in the city.

*' The telegraph companies take a great deal of pains to

keep their messages secret, but induction gets the better of

all their safeguards," said an electrician in a South-side

office to a Chicago 7'?/;?c'j' reporter. 'I have often stood

at the telephone here and read messages sent over Western
Union wires. In dry weather the induction is not great,

but during damp spells the characters are as distinct as

though the operator was only a few feet away. Of course

the message can be heard even then only when our tele-

phone wire runs along with the telegraph wires. The
clearest message I ever got this way was the day Charlie

Farwell was elected senator. I' was at the telephone talk-

ing to a friend when the words broke in on us, ' C. B. Far-

well elected senator.' I had my information half an hour
before the evening paper ' extras ' gave it to the rest of the

town. If you listen now you can hear somebodv calling

up ' C PL'
"

THETELEPHONE.
Following is a dispatch from Fayetteville, Ark : The re

cent decisions In the Bell Telephone suits, both in the

Supreme Court of the United States and in the State courts,

has had the effect of causing some uneasiness here on ac-

count of the Pan Electric system. The local exchange was
ordered to discontinue and take down its boxes, but has

so far refused to do so.

In New Orleans, April 38th, Judge Pardee, of the

United States Circuit court, handed down a decision

in the case of the American Bell Telephone company
et al against the National Improved Telephone com-
pany, in equity. The court decides that the telephones

used by the defendants are infringements on the Bell

patents and orders that all such instruments be delivered to

the clerk of the court, subject to further orders, and gives

the complainants judgment against the defendants for all

costs, charges and disbursements in this suit. William

Grant is appointed master to ascertain costs and damages.

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 LaSalle street, Chicago,

furnishes the following quotations on some of his specialties

in telephone stocks :

Chicago 375 4°°
Central Union 47 4^

Michigan -- 7S 80

Great Southern. 35 4°
Colorado- 19 21

Rocky Mountain Bell- _-_ -- 4^' 45
Cumberland 65 63

Wisconsin _ 108 109

Bell of Mo _ - 160 165

Iowa Union _ _ 26 27

Missouri and Kansas 7° 72

Personal Paragraphs.
General Manager Godfrey of tlie New York Insulated

Wire company, has been in the west for a week, looking
after the business of his company.

Dr. Robert Amory, of Boston, has purchased the interest

of Edward H. Goff in the American Electric Manufactur-
ing company, and will shortly succeed Mr. GolT as president

and general manager of the company. Dr. Amory has
been the manager of the New England department of this

company Mr. Goff retires chiefly in order to devote his

energies to the conduct of the New York Graphic which
paper he recently purchased.

Miscellaneous Items.

The Statist predicts that the rise in the price of copper
will almost certainly lead to the substitution of copper
coated iron for various purposes.

A certificate has been filed at Springfield, record-

ing the reduction of the capital stock of the Chicago Sec-
tional Electric Underground company from $2,000,000 to

$300,000.

One of the great gas companies in Philadel]:ihia confesses

to being able to make fuel gas at a cost of 16 cents per
thousand cubic feet, in the holder ready for distribution,

by the use of a bench of coal retorts in connection with
water-gas generators, such as are in use at the Krupp
works in Essen, Prussia.

It is said that the congressional reporters will use Edison's
graphophone. When one of the principal stenographers
concludes his floor report he goes to this machine, reads his

report into a funnel. When he has finished reading an-

other operator attaches tubes to the cylinder, connecting
with his ears, works the machine, and the words of the

stenographer are repeated to him in the same tone of voice

as the previous talker. The rapidity of the talk can be reg-

ulated, and the operator can thus with ease take down the

exact words by the use of a typewriter or an ordinary pen.

The Belgian Society of Electricians offers a prize of 250
francs for the best essay on the elementary principles of

electric. ty. The competition is open to anyone who is

employed in the electrical industries, but is intended prim-
arily for operators or mechanic^, and not for those who
have received a technical education. Algebraic formulae

are not to be employed, but may be given in a separate ap-

pendix In general the demonstration of the fundamental
laws need not be given, and the science of magnetism is

not to be entered upon any further than is necessary for the

explanation of electro magnetism The essays must be
written in French, and will be received up to January ist,

iSSq.

Prof. A. E. Dolbear writes to an English journal, "I
have had made nearly a hundred tests of the tensile strength

of electrically welded bars of iron steel, and other metals.

The results were of such a character that I can state po-

sitively that with Thomson's welding process it is possible

to weld both wrought iron and steel so that the weld is

as strong as the same cross-section in another part of the

bar. I had a number of bars welded by an expert black-

smith and a number of similar ones by the electrical pro-

cess for comparison, with the result that the electrically-

welded bars were much stronger than tho=e welded by
he ordinary process. The bars were of various sizes, up to

an inch and a half for iron, and threefonrths of an inch for

octagon steel."

Business Wlention,

H. G. Smiley has resigned his position as secretary and
manager of the Electrical Protective Supply company and

J. M. Lyon has been elected secretary in his place.

The Western Electric company of Chicago have just se-

cured an order for five miles of cable from the Chicago Arc
Light & Power company, and another order for 1,200 feet

of loo-wire cable from the Chicago Telephone company.

The New York Insulated Wire company of New York
are meeting with great success in the sale of their wires. It

is a source of great satisfaction to them that their wires un-

der the varied conditions of use, in salt water, in sewers,

in places where they have been subjected to the attack of

chemicals, proved their merit and that their insulation has

withstood the most severe tests.

The Western Electric company is selling large numbers
of Field & Firman 11 call boxes. Large orders have re-

cently been received from Omaha, Milwaukee, ICansas

City and Toledo. All these boxes are made under the

Field & Firman patents which cover broadly all the features

embodied in them. The company too is selling an unusual

number of LeClanche batteries.

A few of the numberless uses to which small motors can

be applied are shown in a recently published catalogue of

the C. and C. Electric Motor company, SS-g2 South Fifth

avenue. New York. The company, by the way, is

crowded to its capacity. Motors for either arc or incan-

descent circuits are manufactured and also portable bat-

teries for running motors of the smaller sizes.

The Silvey Electric works at Lima, O., are putting in a

new 100 horse power engine. They have been running
with rented power heretofore, but have now received a 100

horse power engine, and expect their boiler next week.

Thev have already manufactured fifty electric locomotive

headlights, fifty arc lamps, 2,000 candle power,one num.ber

ro dynamo, and are building a number 9 dynamo, and a

15 horse power motor for the street car company.

W. B. Pearson, manager of the Chicago office of A. L.

Ide & Son after May rst will be found in room 436 the

Rookery, corner of Adams and LaSalle streets. The in-

creasing business of these manufacturers of electric light

engines has demanded larger and more commodious quarters

than their former location in the Grand Pacific block

possessed. Mr. Pearson in his choice of an office has

shown wisdom in locating in one of the handsomest office

buildings in Chicago and further in getting into close prox-
imity to electric light companies who are gradually building
up an " electrical row " in that part of the city.

The Railway Telegraph Supply company, M. A, Knapp,
manager, has taken possession of their new quarters at

54-56 Franklin street. Four floors and a basement are oc-
cupied, the basement as a shipping and battery room, the
ground floor as an office, the second and third by machin-
ery and the fourth floor as an assembling room This
company is one of the electrical manufacturing companies
of the west that is climbing rapidly to the top. Since its

organization the advance has been steady and rapid and
the prospects are that the present quarters larger and more
commodious than those just vacated will be found too small
and confined at the 1st of next May.

The Waterhouse Electric & Manufacturing company of
Hartford, Conn., write to iheir Chicago office 154 LaSalle
street, C. F. Dunderdale, manager, that they have just in-

stalled plants at the Atlantic Cotton mills, Lawrence, Mass.,

45 arcs ; Wilkesbarre Lace company, Wilkesbarre, Pa., 35
arcs ; New Home Sewing Machine company. Orange,
Mass., 70 arcs ; and that they have just received notice of
a contract awarded for lighting a portion of the Ohio Cen-
tennial exposition, furnishing rSo arc lights for the purpose.
All of the plants of the Waterhouse system were running
through the storms of tlie past winter, no reports of lights

extinguished having been received and excellent satisfaction

being given everywhere.

The Electrical Construction company is now located in

pleasant and commodious quarters at 175 Randolph St.

One of the features of the salesroom is a large show board
used for exhibiting the different electrical appliances man-
ufactured and sold by the company. Appliances for light-

ing gas by electricity, annunciators, burglar alarms and
other kinds of apparatus are in position and are so arranged
that their advantages maybe readily shown to the customer.
The show board too is a handsome and ornamental addition
to ihe salesroom. The company has a well equipped shop
in the rear in which excellent work is executed. The cor-
poration is a young one, less than a year of age, but those
interested in it are enterprising and have recently secured
several large orders for electrical apparatus.

The Rose Polytechnic institute is one of three or four
schools in the United States which are especially devoted
to the education of civil and mechanical engineers It owes
its existence to the generosity of the late Chauncey Rose,
of Terre Haute, Ind., who bequeathed something more
than half a million dollars for its establishment and sup-
port. It is one of the youngest of the technological schools
of the country, having been opened for instruction in the
year 1883. One of the peculiar features of the institute is

the thorough and extensive " shop practice "of the students
in mechanical engineering. Not only are machines de-
signed and working drawings made, but actual construction
is required and is made possible in extensive workshops,
the equipment of which has cost over forty thousand
dollars. Especial attention is given to the study of elec-
tricity and its applications, for which excellent facilities are
provided in the equipment of the extensive laboratories.
The plan of the institute is to restrict the attendance to
such an extent as to realize the benefits arising from small
classes. Ample facilities will therefore be afforded lo all

who undertake the courses of study. Those who are con-
templating preparation for either mechanical or civil engi-
neering, will do well to consult the catalogue of the Rose
Polvtechnic institute.

The Westinghouse Machine company have recently
been making some tests of their new automatic compound
single acting steam engines, both condensing and non con-
densing. The results, tabulated on blue prints, with
which this oflice has been favored, are remarkable. The
company write as follows concerning the tests: "The
results thus far obtained are almost as surprising to
ourselves as to others who are conversant with the facts.

The tests are still in progress, principally to obtain statis-

tics at a higher range of steam pressures than has hereto-
fore been available in our own works. In our ordinary
automatic engines—of which some 3,000 ate now in use
the principal points that seem to have won public favor
may be briefly stated as follows : ist, the complete avoid-
ance of the effects of lost motion on all reciprocating parts
by the self-compensation of the single acting principle

;

2d^a high enough initial speed to admit of the engine
transmitting its entire power, through direct connection, to
the work to be done, rather than to waste a large percentage
of it—and the fuel consumed—in propelling devices whose
sole object is the production of requisite speed; 3d, a com-
plete automatic lubrication of every part, so as to provide
against the frailties and weaknesses of human nature; 4th,
an automatic governor, so lubricated constantly that the
standard rate of speed is maintained on each and every
stroke of the engine, instead of maintaining an average
rate of speed; 5th, through our high speeds—forbidden in
double acting engines—less weight per horse power; less
loss through internal condensation; less space occupied,
and less cost to the buyer. Some other points of superior-
ity in our automatic engines have been commended, from
time to time, but need not be referied to specially. In
designing the new engines, our aim has been to cover all

the features now so popular in our automatic engines, and
to add the following points, which we consider desirable :

1st, to obtain the recognized economies in fuel, to be had
through compounding, without any complication or exces-
sive cost, so that these engines can be placed on the mar-
ket, in the strictly commercial sense, from the smallest size
to the largest; 2d, practically no more complication or
mechanism than exists in the simplest engine; 3d, a o-reater

economy of fuel than heretofore obtained by anyone in en-
gines of equal horse power; 4th, a complete and perfect
control of the steam supply to both high and low pressure
cylinders, through the medium of a single balanced value;
5th, the ability to maintain an absolutely constant speed
under varying steam pressures and loads; 6th, the best re-
sults throughout combined with the greatest simplicity and

,
the least cost. The blue prints sent you have been made from
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lime to lime, ns tiie tests progressed, and do not represent

tlic linislied en^i^iiic in the condition in wbicli it will be
placed upon llic market. They arc only intcndetl lo con-

vey to your mind liiu jjcncral principles of desij^n and to

give you soiv.e idea of the results obtained."

Electrical Patents.

Issued April 1^, 1 838.

381,531. Telephone Receiver. William 11. Collins, Chi-

cago, 111.

\Vc give the last claim: "4. In a telephone re-

ceiver, the combination, witli the vibratory diaphragm
of magnetic material, of the central soft iron core, a
coil of primary wire surrounding the same and con-
nected lo a baUery or other source of electricity, a
coil of secondary wire surrounding said primary coil

and connected to the line, the cylindrical auxiliary

soft iron core surrounding the said core and coils and
itself surrounded by a coil of the primary wire, and an
iron plate on which both cores are mounted."

381,542. Solution for Voltaic Batteries. Charles E.
Kgan, Columbus, Ohio.

The claims are as follows ; "Claim 1. An ex-
citant for a galvanic battery containing ferric sulphate
and a chromic compound.

"2. An excitant for a galvanic battery consisting

of ferric sulphate, chromic acid, and water."

381,555. Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

The invention consists in a system of electrical con-
ductors where the total resistance offered to the cur-

rent in completing its circuit through the motor, be it

close to, or a long distance from, the supply station,

is constant or substantially so. ''Claim i.—In an
electric railway, the combination of two working con-
ductors, an electrically propelled vehicle receiving
electricity therefrom, and a generator of electricity

having its poles connected with said working conduc-
tors at relatively different distances from one terminril

of the line, whereby the resistances from the generator
through the line motor and return are equal or sub-
stantially equal for all positions of the motor on the

line between the connections of the generator with the
conductors."

381.556 Electric Railway. Rudolph M. Hunter, Phila-
delphia, Pa.

3S1.56S. Steam Dynamo Electric Machine Richard H.
Mather, Windsor, Conn.
The first four claims read as follows :

" Claim i —
A dynamo electric machine having a ring armature, in

combination with a rotating or revolving steam engine,
which is surrounded by said armature.

" 2. A dynamo electric machine whose armature
contains a steam engine.

" 3. A rotating or revolving steam engine having a
general cylindrical form, in combination with a dyna-
mo electric armature, which is rigidly attached to the
periphery of said engine.

"4. A steam engine and a dynamo electric ma-
chine, combined in such a manner that the armature
shaft of the dynamo is utilized as a steam and exhaust'
pipe for the engine."

381,576. Electric Signaling Apparatus. Myron W. Par-
rish. Detroit, Mich.

381,585. Trap for Electric Railway Conduits. William
M. Schlesinger, Philadelphia, Pa.

381 614. Electric Light Carbon. Thomas L. Clingman,
Asheville, N. C.

The invention cons'sts in mixing with any variety of
carbons of pencils powdered serpentine, adapted' to
prevent their too rapid consumption.

" Claim An electric arc light carbon having pow-
dered serpen ine commingled with its composition."

381,636. Armature for Dynamos. Moritz A. Muller,
Newark. N. J.
"Claim I. The combination, with the cylindri-

cal armature core of a magneto or dynamo electric
machine, of rows or series of insulated pins or plugs
inserted in the ends of the core, substantially as de-
scribed, and insulated conductors wound longitudinally
upon the core and around the said pins or plugs, as set

forth."

381,650. Electric Motors for Railways. Sidney H. Short,
Denver, Col.

381,653. Conduit. James Steel, Paterson. N. J.
381,669. Combined Station Indicator and Signaling Ap-

paratus for Railway Trains. John H. Bickford,
Salem, Mass.

381,693. Electric Alarm for Ships' Compasses. Augustus
Gross, Newcastle, New South Wales.

381,700. Armature for Dynamos. John F. Kelly New
York, N. Y.
By the use of this invention the pole pieces and pro-

jection at the ends of the core are practically dispensed
with and, in lieu thereof, rows or series of insulated
cleats or stops are employed at the ends of the core
and, instead of carrying the entire coil around one
stop a limited number of convolutions, say one or two,
are wound around each stop, so that the coils are
spread out over the 6nd of the core. The coils are
thus made to occupy less space in the line of the axis
and are better insulated and more perfectly wound.
The cla'ms read :

"Claim I. The combination, with the cylindri-
cal armature-core of a magneto or dynamo electric ma-
chine, of rows or series of cleats, stops, or guides lo-

cated at the ends of the core, substantially as de-
scribed, and insulated conductors wound longiludinally
upon the core and around or through the stops or
guides, as set forth.

"2. The combination, with the cylindrical arma-
ture core of a magneto or dynamo electric machine, of
the serrated or notched slats or strips, of insulating
material secured to the ends of the core, and conduc-
tors wound longitudinally upon the sides ^of the

core and carried through the notches in the slats from
one coil-space lo another, as herein set forth."

381,709. Annunciator antl Signaling Apparatus. Morris
Martin, Maiden, M.iss.

381,725. Electric Door Opener. John Schneider, New
York, N. Y.

381.736. Electric Indicator. Edward Weston, Newark,
N.J.
The invention relates to voltmeters and ammeters

and consists in a particular way of suspending the

movable magnet, ihc oscillations of which are used to

indicate variations of current.
" Claim I. In an electric indicator, the combina-

tion of a solenoid or hollow coil with a core having its

longitudinal axis coincident with the axis of the sole-

noid, ami springs for supporting said core, which are

flexible in one direction, so as to permit the free longi

tudinal movement of the core, and rigid in other direc-

tions, to prevent any lateral movement of the same."
381,738. Telegraphic Signaling Apparatus. James B.

Willis, Portsmouth, County of Hants, England.
381.764. Telegraphy. Patrick B. Delany, New York,

N. Y.

381.765. Electric Bell. Constant F. De Redon, New
York, N. Y.

381,768. Regulation of Electric Motors. Stephen D.
Field, Yonkers, N. Y.

The field magnet is constructed with separate coils,

more or less of which may be included in circuit at
will, and the armature is provided with adjustable
commutator brushes the positions of which are de-

pendent upon and determined by the amount of field

magnet coils in circuit. A single lever serves to

change the circuit connections of the field magnet coils

and the position of the brushes. A second lever

serves to reverse the connections of the circuit through
the armature, and at the same time to so change the rela-

tions of the brushes and the controlling lever that the
cutting out of the field magnet coils will be accom-
plished by a movement of the commutator brushes in

the proper direction Claim i is given ;

"Claim I. The combination, with an electric

motor having field magnet coils cf variable active

length, of a circuit controller determining the amount
of said coils in action, a current reverser for the arma-
ture, a commutator adjustment, a mechanical connec-
tion between the latter and the circuit controller, and
means for reversing the said mechanical connection by
the operation of the current reverser."

381,772. Electrical Annunciator. John Geary, Philadel-
phia Pa.

381,780. Electrical Measurement Apparatus. Hammond
V. Hayes, Cambridge, Mass
The object of the invention is to provide an ap-

paratus whereby the relative efficiency of transmitters
or induction coils may be readily and quickly deter-
mined and whereby different electrical currents may
be accurately compared, or whereby the efficiency of
any current developed from the same transmitting in-

strument may be noted at different points of a long
circuit and its fall in power determined as the distance
from the transmitting end increases. Claim i is given :

" I. An instrument for the comparative measure-
ment of electrical currents, comprising, in combina-
tion, a single coil or helix in a circuit conducting a

current to be measured or compared, an additional'
coil or coils in a circuit including a receiving telephone,
a support for said coils, and means whereby one coil

can be moved toward and away from the other until
a point is determined \vhere the current in the first

coil ceases to act inductively on the second coil or
coils."

381 789. Dynamo Electric Machine and Motor. Moritz
Immisch, London, County of Middlesex, England.
We give claim 2 :

" The combination of anarma
lure for dynamo electric generators, the coils of which
are connected lo form two continuously closed cir-

cuits, a double commutator, the segments of which are
arranged in alternation, connections extending from
alternating armature coils to one portion of the com-
mutator, and similar connections extending from the
remaining coils to the segments of the other portion of
the commutator, and separate commutator brushes for

each portion of the commutator, said brushes bearing
upon the alternate commutator terminals of the re-

spective armature circuits and adapted to be connected
in series or parallel."

381,794. Transformation and Distribution of Electric

Energy. Rankin Kennedy, Glasgow, County of Lan-
ark, Scotland.

The invention has for its object the saving of prime
cost in laying down the main supply conductors, and
comprises the supplying of hij^h potential alternating

currents of electric energy for operating second ary
generators in great numbers from a central supply
station.

Claims one and three : "Claim i. The combina-
tion of an electric generator or generators with three
main conductors, secondary generators in parallel or
multiple arc conneition to said main condjictors, and
translating devices in the secondary circuits of the
secondary generators.

'
3. An electrical distribution system having three

main conductors, means for .supplying high potential

alternating currents of electric energy to said conduc-
tors, secondary generators in parallel or multiple arc
connection to such main conductors, and translating

devices in the secondary circuits of said secondary
generators."

381,815. Heating by Electricity. Elias E. Ries, Balti-

more, Md.
First and last claims : "Claim i. In a system of

heating by electricity, the combination, with suitable
low resistance supply conductors, of one or more ex-
posed heat developing conductors arranged in multiple
arc- between the supply conductors.

*' 12. In a system of heating by electricity, the
combination of a source of alternating or interrupted
current, an inducliunal transformer in circuit with
said source of current, a heating circuit of low resist-

ance supplied with current from the secondary coil or
coils of sa4d transformer, exposed heat radiating con-
ducting bodies connected in parallel order between the
conductors of the heating or secondary circuit, and a
thermostatic cut out for opening the circuit when-
ever the heat developed therein exceeds a predeter-
mined temperature,"

381.816. Electric Heating Apparatus for Railway Cars.
Elias E. Ries, Baltimore, Md.
We give the tenth claim :

" lo. In a system of
healing cars by electricity, the combination, with a car
and one of the a.\les thereof, of a counter shafl in con-
tinuous mechanical connection with said axle, an al-

ternating current generator and a separate continuous
current exciter therefor, the armature of both machines
being mounted upon said counter shaft, inductional
transformers arranged to receive the current from the

generator and to transform the same into one of lower
potential but increased intensity, heating devices upon
the car arranged to develop heat from said current,

and a pendulum or gravity switch arranged to operate
when the car is traversing a grade and to cut out
more or fewer of the coils of the field magnet of the

exciting generator as the grade is of greater or less

steepness."

381.817. Electric Heating System. Elias E. Ries, Bal-
timore, Md.

Claim seven is appended: "7. The combination,
with a source of continuous currents, of a secondary
battery in circuit with said source and arranged to be
charged thereby in series, a commutator switch
having terminals connected with each separate cell

or group of cells .in the battery, a distributing switch
to which the battery switch is connected, and whereby
any desired portion of the cells of the battery may be
connected in multiple arc, and a heating circuit of

very low resistance, an inductional transformer, the

secondary coils of which are connected with the heat-

ing circuit, the primary coils whereof extend to a pole
changer, and connections between the separate por-
tions of the interrupter and the distributing switch
for supplying the current thereto, substantially as de-

scribed."

381,813. Method of Electro-Chemical Heating. Elias E.
Ries, Baltimore, Md.
The invention consists in generating steam from

the requisite quantity of water by the caustic action of

soda, potash, lye, or their equivalents, distributing the

steam so generated to different points of consumption,
employing exhaust steam to extend and re-inforce

the activity of said caustic substance by subjecting it

to the heating agency of an electric current. We give

the first and last claims :

" Claim I. The herein described method of revivi-

fying a steam generating substance located in a recep-

tacle having heat giving qualities, which consists

in periodically subjecting the same to the heating ef-

fect of an electric current or currents.
" 6. The herein described method of revivifying a

heat generating substance located in a receptacle and
having heat giving qualities, which consists in convert-

ing high tension electric currents into currents of

lower tension and heavier healing effect and periodi-

cally subjecting said substance lo the heating effect of

such converted currents."

381,819. Heating Railway Cars by Electro-Chemical

Means. Elias E. Res, Baltimore. Md.
We give the last claim: "16 The combination,

with a steam boiler having a compartment containing

a chemical heat generating substance, of an electric

conductor in contact with said substance, and in cir-

cuit with an inductional transformer, automatic circuit

controller for changing an electric circuit according to

the temperature of the chemical substance, an induc-

tional transformer having a primary of fine wire, a

secondary of coarser wire, and in circuit with an alter-

nating dynamo, a current regulating solenoid switch

for maintaining a uniform generation of current by
cutting in or out the field coils, a secondary battery in

cir-.uit with the said solenoid switch and with the

primary of the inductional transformer, and an alter

nating dynamo operated by the momentum of the

train, as specified."

381,823. Electrical Bell or Mechanical Striker. John H.
Bickford, Salem, Mass.

381,839. Dynamo Telegraphy. Francis W. Jones, New
York, N. Y.

Apparatus is shown whereby dynamo machines or

secondary batteries of low internal resistance may be

employed for working duplex and quadruplex tele-

graphs.

381,852. Electric Fire and Burglar Alarm. Andrew
Schuchman, Springfield, III.

381,856. Electrical Apparatus. Clarence C. Sibley, New
York, N. Y.

381,862. Suspended Cable and Electric Railroad. George
R. Taylor, Louisville, Ky., and William Heckert,
Yonkers, N. Y.

381,866 Electrical Method of Automatically Controlling

the Supply of Water or Gas. Leopold Weil, New
York, N. Y.

381,896. Automatic Fire Alarm System. John Young,
Chicago, 111.

'The claim is as fol'ows :
" Claim. In an automa-

tic fire-alarm system, a sounder of high resistance per-

manently placed at the terminal of a circuit of a build-

ing back of the thermostats, and a key permanently
connected with the circuit for closing said circuit

through said sounder, whereby a test may be made to

determine whether the circuit is complete without oper-

ating the signal apparatus included in said circuit."
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C. F. DUNDERDALE,
Electrical Engineer,

154 La Salle St., CH ICAGO, ILL.

Electric Apparatus. Standard Volt-Moters. Ani-
Mctcrs. Galvauometers, Incandescent Lamps for

Series or Multiple-Arc Circuits, Motors fur Constani.
Current or Constant Potential Circuits, Dynamos for
Arc or Incandescent Electric LIglulng. Metal Depos-
iting or Plating Purposes, Arc Electric Lamps, elilicr

Clutch or Uacli-Feed Movement, Cut Outs, Magneto-
Bells, Mouldings, Clears, Bridges, Rosettes, Ceiling-

Boards. Insulated and Water-Proof Electric Wire and
Electric Supplies and Instruments.

IDinneapolis Subuiay Co*
MINNEAPOLIS, MINN.,

Are now making their maps prcparatorv lo ronatrm-.t-
iiig Electrical Conduits througinnit riie ihe llinliH of
the city, which will enahli; all parties desiring to run
wires to do BO without the delay and expense of
building their own Subways. At least 90 miles of
Subway duels will he completed this Benson,

Parties desiring spmc address

MINNEAPOLIS SUBWAY CO.,
JAMES W. LAWRENCE. Sec.

MlnneajioMs, Jllim.

11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR &, DODGE, 125 No. 5th St., Phila.

Friction Clutch Pulleys

FOR DYNAMO DRIVING.

Standard Electrical Test

INSTRUMENTS.
AMMETERS and VOLTMETERS

OF ALL KINDS.
Ayrton & Perry New Spring. Carpentlr, Hart-

mann & Co., Galvanometers, Bridge and
Rheostats by all the Prominent
Makers. Call and Examine.JAMES W. QUEEN & CO., 924 Chestnut Street, PHILADELPHIA.

THE "CLARIC " IZy-IRE.
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

Investig:ate before Buying.

CHAS. A. CHEEVER, Pres. WILLARD L. CANDEE, Treas.

The Okonite Company,

No. 13 ^Kn!w]^ PARK ROW,sLON/^
ITE"Wi •yonK.

tradt mark.
Manufacturers of

ELECTRIC LIGHT, TELEPHONE and TELEGRAPH
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"We particularly desire that a trial should be given our wire by all parties contemplatlag Underground,

Aerial or Submarine service as we are convinced that It Is the safest wire for the purposes known, and we
can, without hesitation, refer to parties who are now using It. We are alsomsnufacturers of the celebrated
OKONITE TAPE, the jest Insulated Compound for making joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch. 38 & 40 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO.. Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha, Neb.

Boston Branch, F. E. PETTINGELL & CO., Boston, Mass.
Kansas City Branch, INTER-STATE ELECTRIC CO., Kansas City, Mo.

In a letter from the Ikspkotoe of the Boston Fire Underwriters' Union, under date of March
29, 1886, he says ; " A Thorouglily Reliable and Desirable Wire in Every Respect."

The rubber used In Insulating our wires and cables Is speelnlly oliemlcally prepared, and is auaranteed
to lie waterpnnf, and will not dettriorate, oxidize or crcKic, and will remain flexible in extreme cold weather
and not affected by heat. The Insulation Is protected from mechanical injury by one or more braids and ihe
whole slicked with Clark's Patent Compound, which is waler.oll, acid and, toavery great e.«cnt. Are proof
Our msnlutwn will prove durable mlien all otiiers fall. We are prepared to furnish Single Wires of all
gauges and diameter of insulation for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 aurt 63 Hampsbire Street, Boston, Mass.

HERBERT H. EUSTIS, Electrician.HENKT A. CLAEK, General Manager.

Annunciators.
PATENT GRAVITY DROP.

ANNUNCIATOR SUPPLIES.

Mansfield Electric Go
383 FEDERAL STREET,

5
BOSTON, MASS.

Standard Electrical Works,
MANUFACTURERS OF

HOTEL AND HOUSE

ANNUNCIATORS. Telegraph and Telephone Ipparatus,
BURGLAR

ALARMS.
SOLE MANUFACTURERS OF THE

HESS SYSTEM OF GUEST GALL, FIREALARM 'i* ANNUNGIATOR GOMBINED.

CALL BELLS, "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock : Full Line of Iron, Steel and Hard-Drawn Copper Wire, Delivered at Lowest Prices.

lE^ ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. ..fflll CINCINNATI, OHIO, U. S. A.

The Eddy Electric Mfg. Co.
-MANUFACTURERS OFH

Automatic Electric Motors,
IN ALL SIZES FROM ONE-HALF H. P, UPWARDS.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of IWanagement,
Remarkable Simplicity, Etc., Etc.

Dgnamo Eleci^ric n|achines,
For Electroplating, Electrotyping, Copper Refining, Etc.

C. F. DUNDERDALE, Agent,
154- LaSALLE STREET, CHICAGO. The Eddy Electric Mfg. Co., Hartford, Conn.
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THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON, 0.

MAN I'FAflTlirilM nr-

Hard Kubber goods for glectrical purposes.
SPECIALTIKS OK AM. KINDS MAUK TO OUDKU.

Soft Rubber Tublngr and Rubber Tape.
CiUnloRiii- mill PrIccB furnlnliod on nppllcatloti.

EUOKNK F. PniLLlPS
President.

W. H. Saavtkr.
Sec'y and Elcctrlclim.

ifflfirici Electrical fforls.

•*-^

r;--'Jv.-^-'i^t-:( r.

M.^
PROVIDENCE, R. I.,

Manufacturers of Patent Finished

Insulated Electric Wires,

Telephone and incandescent Cords,

Electric Light Wire

Magnet "Wire, Patent Rubber-Covered
Wire, Lead-Encased Wire, Flex-

ible Cordage, Office and
Annunciator Wire.

UNDERGROUND and AERIAL CABLES.

NEW YORK OFFICE: 18 Cortlandt St.

P. 0. ACKERMAN. Agent.

EVERTHODY INTERESTED IN ELECTRIC
U(iHTINC4 SHOULD READ
DY INTERESTED IN E
(iHTINC4 SHOULD REA:

'municipal [ighting"
A BOOK OF 250 PAGKS, PROFUSELY

ILLITSTRATED.

ncciiuae It gives all desirable infoi-mntlon about
the subject of furiilsliluK Hfc'bt.

It tellB what systems are used ; how they are
opei'aied; how the lamps and wires are strung; the
ai-eii lighted; what the lights cost; the hours burned;
the contracts, etc.. In nearly every town and city In

the country.
It tells all about municipalities that operate their

own plants.

It tells how city officials, counclle, mayors and
others should investigate the snbject.

It tells electrical manufacturing companies when
public contracts expire.

It tells electricians and others what the under-
ground wire question has developed.

In fact. It gives theAlpha and the Omega of the

whole range of public lighting.

It Should be in the Hands of Everybody.

Councils that are discussing this (luestlon; mayors
who want to writ' about It; city clerks who are

instructed to procure certain Information on it; news-
papers that want to keen posted ; electrical people

whowant to reach the patrons of electrical material;
local light companies who want to know what their

contemporaries are doing, should all read this book.

Send seventy-five cents for a copy to

FKED H. WHIPPLE,

Copies bound In Russia $1.50.

DsTKOiT, Mien

Notice to Contractors.

Notice is liereby given that sealed proposals will be received by the Common

Council, of the city of Indianapolis, Indiana, up to 8 o'clock p. m., of the 7lh day of

May, 1888, for lighting the city with Electricity.

Specifications for the above work are now on file in the office of the C ily Civi

Engineer, and can be had on application.

S. H. SHEAKER,, City Civil Engineer.

The Bishop (utta-percha Co.

422-426 E. TWENTY-FIFTH STREET,

Nevy- York: City, N- Y.
18 TIIE ONLY MANUFAOTUHKR IN THIS COUNTRY U6LNO

Ciutta-pere[;a as ap Ii^sulator,

and it is conceded by all experts as superior to every other insulation for UNDER
WATER and UNDERGROUND—when not subjected to excessive heat.

We have the oldest plant in the United Slates for INSULATING ELECTRICAL WIRES,
and we are prepared to manufacture wires of HIGH INSULATION for every Electrical

Purpose, from the finest Magnet Wire to the Heaviest Cable, and to fully guarantee

them as to QUALITY and DURABILITY. Wc are the only manufacturers of

(r\arl^s' ($ompotJi}d ipsoiatioi),

which Is superior to all other compounds for BATTERY COPPERS, SMTCH BOARDS
and INSTRUMENT CONNECTIONS. Our

Balata plexible ?ords
are absolutely WATER and ACID PROOF, and have no equals for movable INCAN-

DESCENT LIGHTS, SWITCHES or BATTERY CORDS. Our

I^ubber (?o(T)pou9d Ipsuiatioi}

for ELECTRIC LIGHT AND AERIAL USE—a new feature with us—is under the direct

charge of an expert, who was twenty years superintendent for Siemens, of London,

and has had more experience than any other man in America in insulating wires.

We employ in every department the best attainable talent and use only the

PUREST MATERIALS and the most improved machinery, besides much especially

devised by our experts.

SEND FOR CATALOGUE.,

THE ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER, Manager. 171 Randolph Street, CHICAGO.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.

THE EDISOK^ I^tJLCHHiTE: IZSTORI^S,
SCHENEOT^DY, N. Y..

-MANUFACTURERS OF-

Insulated Wires, Flexible Cords ^nd^Gables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B. LYMAN
Electrical Supplies. '

Cleveland,

Ohio.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

/Automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send for Catalogue.

GEO. H. BLISS,
ELECTRICAL EXPERT

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET CHICAGO ILL.

Bug I Dust Proof
'•

BELLS. ;

Hazazer & Stanley, \

e:uectricau
|

Manufacturers,
I

32 & 34 Frankfort St.,
i

NEW YORK.

SPEAK ING^-jJsSJ^^^

Wi



May 5, iS WESTERN ELECTRICIAN.

"C & C" ELECTRIC MOTOR CO.
ARC MOTORS

with our new Automatic Regulation

keep their speed absolutely

constant.

Automatic Motors for any Incandescent
Circuit.

FAN OUTFITS,
^, ^, li HORSE POWER.

Fan Outfits with the Latest Me-
chanical Improvements for Arc and

Incandescent Circuits.

Motors designed to drive any ma Ice of
Ventilating Fan.

MANUFACTORY: 90 South Fifth Avs,, NEW YORK. Chicago office: Adams Express Building.

HOLMES, BOOTH & HAYDENS,
MANUFACTUREFiS OF

BJLRE ANID IXTSULAXEID -^TIRE.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk and Worsted

Cords for Incandescent Lighting, Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENTKK LINE WIRE
FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

factories: waterbury, co n n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL,
185 DEARBORN ST., CHICAGO, ILL.

AGENTSrrOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

MAGNETO BELLS.

Rose & Rein,
Electric B|orks,

322 N. Second St., St. Louis, Mo.

SEBASTIAN MAY & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed especially for electrl"

clans and others requiring alatbe
for accurate work. Catalogue of
Lathes, Drill PreeseB, Tools, etc.

mailed on application.

Xjo.'t'la.es OZL I'^xri.aX.

184 W. Second St. Cincinnati, 0.

THE GLOBE ELECTRIC COMPANY,
Office, 46 S. Water St., Worlcs, Champiain St., Cleveland, 0.,

-IIANUFAOTDREKS OF—

ELECTKIO LIGHT and POWER and TELEGRAPH
and TELEPHONE

Swil^ches ^and-K Swif^chboards,
Ampere Meters, Volt Meters and Resistances, Lamp Holders,

Cut Outs and Commutators.

Agents for European and other Electric Specialties.

WATEBioesE Dymmo Was Game.
From Baltimore Letter, April 3, 1888.

"The regulation of your Dynamos seems to be perfect. We
have .just had a test of its safety features, as our wires came in
contact with the wires of the Brush Electric Co., when the
Waterhduse Dynamo instantly cut itself out, doing us no damage."

WATERHOUSE ELECTRIC CO.,
Baltimore, Md.

GoU MeJalMM M\mi Fair, Bostoi, Dec. 1881
"Tlie only perfect Automatic System of Electric Lighting in the "world" is

now manufactured by

THE WATERHOUSE ELECTRIC AND MFC CO.
HARTFORD, CONN.,

Chicago Office, 154 LA SALLE ST.

XSlootxricaX Izisti:-vi.xiaozi.ts.

SHAW &. GEARY
MFGR'S &:DEALERS

53&55N0,SEVENTH ST.

.. PHILADELPHIA ,

SEND FORICATALOGUE.

subscribe;
FOR THE

Ulestern Electrician.

£"'!

iiiHunnuliii
'

TRADE

GONDA
MARK

batteby .„,

PRISM 60NDA BATTERY
MARK.

The Standard OPEN-CIRUIT BATTERY of the World.

GoNDA Pkism Cell Complete.

The great merits of this battery have brought out a

.
number of infringements and worthless imitations. Beware

lot them.

The LECLANCHE BATTERY CO.

149 West ISth^Street, New York.
t ONDA Cakeon Zinc and

COTKE.
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As- "Candee" Insulation becomes known, its superior merits for Electric Light Line Wire use, are appreciated. Our
large sales attest this fact. "Candee" resists abrasion and the elements, and is easily handled by line men.

N. B.—"Candee" Wire is sold by the mile, and full weight is guaranteed.

42 La Salle Street, CHICAGO.
Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc.. Etc.

ELECTRICAL AND MECHANICAL ENGINEER, %'A^,JS^|gTURER.
Office and Works: 76 MARKET ST., CHICAGO.

Chicago Electric Club.

There will be a meeting of the Chicago
Electric Club Monday evening, May
7th, at 8 o'clock, at the rooms of the Club,
122-124 Clark Street.

aiLES iLlSrXI-M:j=LG]NrEXIC shielid p^or ^wtjlxches.
Office of Van Depoele Electric M'fg, Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Oentkmen : — Tour Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day
it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time- " _^^-

keeper. At present, I look upon a watch "-S -

without a shield as a thing incomplete, "'^
_

and so it is. Very Respectfully, ^

CHAS. J. VAN DEPOELE,
'

Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic dleturbances.
Send for descriptive circular. GILES BROS. CO.

'
' * * * I have no hesitation In saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time-pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-

tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

CHICAGO.State Street,

The Baxter ElectricM otor.
This Motor is now ready to be placed upon the Market.

Manufactiired for both

f\re aT)d \T)eaT)d((sc^er)t ?ir(;uit8,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

Address

:

CORRESPONDENCE SOLICITED.

lib'

1 1 SOUTH STREET, BALTIMORE, MD.
Factory A, Constitution and Moniunent Sts.

NEW YORK

:

KoOMB 347, 348 & 349 Pottee Buildikg.

Factory B, Buren and Monument Sts.
i

BOSTON

:

J

Rooms 57 & 58 Hancock Eldg., 178 Dhvonshike St. ',

festern Department, Dearliorn Bnililliis, 130 Dearliorii St., Roois 30-31, OMciip, 111.

'

Tl^e U/oodbury

AUTOMATIC

Cut-Off High Speed

€;i]Gii|€:.

-MANUTAOTUKED BT-

^ooDBUr^Y €nginb ^^
(©OMPANY. ^HL.

ALSO BmLDEES OF

'
.1^ :^ —-im-

piaip 5Iide Ualue
AND

DouMe TalTO Meflinin Speefl

AUTOMATIC

Qut-Off E;i?<Ji9<^s

AND

TUBULAR BOILERS.

Address the MannfactnreTS at

652 mi street, ROCHESTER, H. Y.



May 5, 1888 WESTERN ELECTRICIA^f.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^dpplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins
and Brackets, Insulated, Magnet,Tele-
phone and Electric Light Wire.

BUILDERS OP-

pisher's [lectrii! tnotors,

AND ALL APPLIANCES FOR CITY AND SUBURBAN

CXRIC RiLII.'KrJLYS. =#

General Offices and Works,

United States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PHOPBIETOR8 OF THE

Chase Police and Fire AlamTelegrapIi

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

DETROIT, MICHIGAN.

SEND FOR CATALOGUE.

TheJrushglectricDompany
-OF-

CLEVELAND, OHIO.
MANUFACTURERS OF

FRANKLIN S. CARTER. CHAS. M. WILKINS.

ESTABLISHED 18 6 7.

E. WARD WILKINS.

PARTRICK & CARTER,
Manufacturers of and Dealers in Every Description of

Electrical Supplies.
WK MAKS A SPECIALTY OF

Hotel and House Annunciators, Burglar Alarms, Bells, Batteries,

AND A FULL LINE OF

SUPPLIES FOR ELECTRIC BELL WORK.
We puWisli Catalogues of all our Manufactures, and will forward to any address

upon application.

N. B.—In applying for Catalogues please state whether " Electric BeU" or "Gen-
eral Supply" Catalogue is wanted, and if in the trade inclose business card for discounts.

tt4 South Second Street, PHILADELPHIA, PA.

Jl^e papk^P-I^ii^^ell prjininj ansl [\\l^. Qo.

Electric
Adapted to all Systems.

CITY OFFICE,

ST. LOUIS,

MO.

BRUSH ARC
AND

ELECTRIC MOTORS!
CARBONS FOR ARC LAMPS, ETC.

Chicago Office, 130 Washington St.

ALEXANDER KEMPT, Special Agent

NEW PATENT GAS ATTACHMENT
FOR FITTING tLECTBlC LIGHT SOCKETS TO GAS FIXTURES.

No more burnt wire conductors where ti-iis attachment is used.
Kemove gas burner, screw nozzle In Us place; by replacing and screwing gas burner on nozzle, you effect

FRANK S. MAR R, Contractor.

Bisseli Biocl<, PITTSBURGH, PA.

a solid, permanent, gas tlgllt job. Send orders to

DYNAMO TENDERS' HAND - BOOK.- By F. B. BADT.
100 pages ; 70 Illustrations ; flexible clotli binding ; size of type page, 6x3 Indies. Designed for Dynamo

Tenders and Linemen, Stationary and Marine Engineers. Just tlic back for men who wisii to learn liow to .

operate and care for electric light installations. The only booli of the Ifind in the Euglisli language.
Price, postage prR-pald to any address In United States or Canada §1.00.

Address, WESTERN ELECTRICIAN CO.. Publishers. 6 Lakeside Building, Chicago.

^Xa^o^'^io Xai@^^ mMm^mmmm.
'F'sLirsL^LeLy
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Sad Ending.

Kansas City.—A drummer from Chicago

stabbed himself nilli a penknife, and bled to

death before aid could be summoned. He was

using the knife vigorously trying to prove that

P. and B. insulation was worthless. The insula-

tion was so tough it would not cut and the knife

slipped. As there was much force used and the

knife was very sharp, the result was fatal.

Blue Vitriol.

The Electrical Supply Co. are sole agents for

the Chicago Copper Refining Co.'s blue vitriol.

Gaining" Weight.

C. H. Cone, the Electrical Supply Co.'s popu-

lar representative in Kansas City, says that he

has gained twenty-five pounds since he com-

menced selling P. and B.

Bobs up Serenely.

New batteries are from time to time advertised,

but the old reliable Diamond Carbon Battery

still keeps to the front. There would be fewer

divorce suits if this battery only was used in

households. Bells always ring when the Dia-

mond Carbon Battery is used.

What is a Chestnut?

A Chestnut is a man who says P. and B. in-

sulation is too thin and cannot tell you why.

Keep your eye on him.

-AND-

"As a Substitute for the Old

Fashioned Underwriters', P.

and B. is a Grand Success."

—Electrical Review.

glectrical ^upply Do.,

171 Randolph Street,

CHZCACO.

factories,

Ansonia, Conn.

branch office,

12^ West Sixth Street,

KANSAS CITY, MO.

Kansas City Improvements.

A new electric light circuit has just been com-

pleted in Kansas City. P. and B. insulation was

used.

Again Heard From.

Milwaukee has an overhead circuit of P.

and B.

D-o-n-'t.

Please don't compare P. and B. to an insulation

that can hardly hold on—even before the line is

constructed. It won't hurt P. and B.—but

you'll never go to heaven if you do.

Grapes.

Yes, and sour ones. Some people don't think

much of P. and B. Cause why.'—The Electrical

Supply Co. have the sole right to use it for insu-

lating wires.

The Lineman's Friend

An insulation that is water proof. Linemen i

well know what risks they have run with "Un
J

dertakers." b

A Vote.

Electric light men must be amused by reading

" Electric light men say." We would like a vote

on this P. and B. question. All those in favor of

the best and cheapest insulation, please signify

by sending their orders to The Electrical Supply

Co.

•A

i
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ANNOUNCEMENT

!

THE

VAN DEPOELE

ELECTRIC LIGHT SYSTEM
IMPROVED AND BETTER THAN EVER!

XS ES ^F O S ^F

We have not gone out of the Hghting business and soHcit

the patronage of those who want the Best Electric Light for

the Least Money. Estimates and other particulars sent on appH-

cation. 3,500 Hghts now burning.

We claim for the Van Depoele Improved Arc Lamp that

it is the simplest and best lamp in existence; for our dynamos,

that they cannot get out of order, and require little or no atten-

tion, that an inexperienced man can run them, and that they

give the most light for the least consumption of power.

Manufactured and for sale only by

VAN DEPOELE ELECTRIC MANUFACTURINQ CO.,

13, IT, 19 & 21 ITortlx ClintoEL Street, CHICiLGrO, ILL-
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

fort Wayne Jenne} Electric Light Company,
FORT WAYNE, INDIANA.

Th.e most ceirefully -worlsed out and complete Alternating System^ of Sleotrlo

Ziiglxting in Ezistence.

12

16
Cmitti

Convener

tl

Power

lamps

TO THE

Horse Power

Guaranteed.

SLATTERY ALTERNATING DYNAMO.

port U/ayne Jenney Electric Dght <^ompany,
I

MANUFACTURERS OF

Xlie Slsittery Induction System,
AND

THE JENNEY ARC DYNAMO AND LAMP.
Main OfTTce and Works, FORT WAYNE, IND.

NEW YORK OFFICE: 242. 244 E. I22d St. New York Electrical Construction Co.

CHICAGO OFFICE, 115-117 Monroe Street, I PHILADELPHIA OFFICE, 26 N. Seventh St.

W. J. BUCKLEY, Manager. | G. A. WILBUR, Manager.
CITY OF MEXICO OFFICE MEXICO, F. Adam, Successor.
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PHCENIX GLASS COMPANY,
—MAMTTFAGTUREHS 0V~-

Electric Light Globes, Shades,
ETC.

' Send for Catalogue and Pbice List.

729 Broadway, New York.

43 Sixth Avenue, Pittsburgh, Pa.

Simple, Reliable, Permanent, Cheap.

THE ONE PIECE MALLEABLE CABLE HANGER,
(Patknt Applied fob.) For Sale only by

THE STANDARD UNDERGROUND CABLE COMPANV,
General Omces, 708 Penn Avenue, PlttsburgU, Pa.

n , woTi nr-PTf B.O i Telephone Building, New York, G. L. Wtlby, Manager.
l iKAKCH ui- FILES.

^ ^^^ -^^^^ MadJson Street;. Chicago, Tils., F. E. Dkgbkttardt. MansRer.

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high

Insulation. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

Electric Light and Power. Aerial Use,

Telegraph and Telephone, All Sizes Subterranean Use,

Railway and all other Lead Enaasad Wires Submarine Use

Branches of Signaling.
*""" ""•"*'"' -irai.

Concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen'l Mgr., - 16 Dey St.. NEW YORK.

Electric Leather Belting.
SPECIALLY

Adapted for use on

DYNAMOS.

CSHAS.

WIRE SCREWED!

Guaranteed to

Give Satisfaction.

C. F. Annett, President. S. P. Fentom, Vlce-Prea. and Treae. CiiAB. 8. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

-dkai-ees in—

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lighting, Fire and

Burglar Alarms, Electro-Medical Apparatus, Tele-
graph Instr'iments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION

[li\LLEMDEI^

'

NSULATING and
WATERPROOFING

4g @s®adway, Ife'w 'Sfaeb. I54 baSalle St., Cblcaso,
MAWTJTACTDEHBB OF

llNSULATED WIRES AND CABLES.
Bitlte Wires for Use Underground, In Plaster,

Damp Places, Etc., Etc.

Tbinidad Wiees for Line Work In place of Underwriters.

x:x>:e:c'Z'e<.xc i.i<3ria:"r -wirimis of aii sizes a BiE'sicn.aJXjfrr

PIECE OF ELECTRIC BELT
MANUFACnTRED BY

iCHIEREN &; CTG.,
MANUFACTURERS AND TAXNERS OP

Oak Tanned Leather Belting and Lace Leather.
70 CLIFF ST., NEW YORK. CHICAGO OFFICE : 46 SOUTH CANAL ST.

NEW YORK SAFETY STEAM POWER CO.,
Ballders of Hlgti Grade Self-Contalnea

AitOMtlc M-Off EDpes,
SPEOIAILT ADAPTED FOE KUNHnKG

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

WbSTEEN OFFIOS and WAaEEOOMfl:

64 & 66 S. Canal St., Chicago, III.

WM. A. HAHMETT, Manager.

ANSONIA BRASS & GOFFER GOMFANY,
Sole Manufacturers of COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

C . B B A

r/nvriiiHiiTOTrriii^^-^^-hT^iriViViTrri JBBWWi^^Br-^ .
>^

CUT SHOWING STYLE OF INSULATION.
A—Copper Wire, B. 5.—Two Braids, saturated with Fire-Proof Insulation. C.—Braided Cotton,

•saturated with a £I«cA, Weather-Proof Composition.
]

Approved by New York Board of Fire Underwriters. Samples furnished upon application. Pure Elec-
tric Copper Wire, bare and covered, of every description.

\

wapcRnnuc. ( 19 and 21 Cliff St., New York. FACTORIES:
WAREBOOMS.

^ 54 Washington St.. Chicpgo. Ills. ANSONIA, CONN.

Dahibl W. Marmon, Prealdent.
Addisoit H. Nobdycb, Ylce-Prealdent.

Cbablbs D. Jenitzt, Electridflm. Bbahtaicd BoBtaoH, Secretaiy;

A2108 K. HoLLowEix, Treanmt

Jenney Electric Company.
Sole Owners of all the Patents and InTentlons of Charles 1>. Jenney (known as the Jenney System) and Bole Owners and Mannfactnrera of bis

Improved Oynamo, [amp $
Electric |||otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these eu&entlals It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Indinduals.

PRtcE:s Furnished fof| the Jenney Arc or Incan-
descent Systems, or for both combined.

^^ TheJenney Incandescent Dynamos are self-regulating,^ jind permit the turning on and off of ooe or all of the Lamps
>t will. . ;

This Company gives special attention to, furnishing MUlSt

h i)a, Factories, etc.^ wiih Individual Plants.

^ m m pmmti iiuistbitiii! ikd KSiiiisiiiE the sisiem. .^
OFFICE AND WORKS:

Cor. Kentucky Ave. and Morris St.

INDIANAPOLIS, IND.
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The Thomson-Housi^on Electric Go.
EASTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON.
SOLE OWNERS AND MANUFACTURERS OF THE

WESTERN OFFICE:

PULLMAN BUILDING, CHICAGO, ILL.

ONLY PERFECT AUTOMATIC SYSTEM
-OF-

SERIES LAMPS

Ore-Circuits.

These Lamps have repeatedl/
shown their superiority under
test.

First Medal : Best Arc-Light, Louisville, 1883,

First Prize : Best System of Arc-LIghtlng,

ClDc^lnnatl IcdUBtrlal Exposition, 1883.

Electric flrc-tigliting

IIT THE "WrORLD-

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO manufacture:rs of INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These (Jynapios are automatic in their regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and_include_evcry appliance needed by the customer.

SELF GOVERNING ELECTRIC MOTORS
of all sizes for the transmission of Power. Plans and estimates for all kinds of Arc

and Incandescent Llghtlns and Power Plants.

o
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Edison's New Lamp
RESULT OF

EXPERT TEST
BY ELECTRICIAN OF

Chicago & Dorthuiestern K. j|.

Over 2000 Hours Average Life and 12.18
16 candle power lamps per horse power.

CHICAGO & NORTHWESTERN RY. CO., TELEGRAPH DEPT.

G. H. Thayee, Sup't.

— Chicago, March 13, 1888.
Leonabd & IzAED, Chicago.,

Dear Sirs :—Regarding the Electric Light Plant at Clinton, Iowa,
installed by you for this Company last December, I wish to say that your
guarantee of 13 sixteen candle power lamps per horse power and 600 hours
average life has been more than realized. The result, from careful tests,

shows 12.18 sixteen candle power lamps per available horse power, and the

record up to date shows an average life of over 2000 hours.

The pressure over the entire system does not vary over two volts,

and the insulation with everything connected exceeds 100,000 ohms.
The dynamo works without sparking, and the whole plant is in every

way satisfactory. Very respectfully,

(signed) G. H. Thatee, Supt. Telegraph.

Plant Installed by LEONARD & IZARD, °"""Rfin^^frc\!.^i"nrco^"'*"^

185 DEARBORN STREET, CHICAGO.

U. S. LAMP.

Grand Opera House
MINNEAPOLIS.

610 U. S. 16 Candle Lamps, 53 Indicated pXII.

348 Edison 16 " " 54

CONSEQUENTLY, THE

Eoison Peiiit him! Sejecteo hod Put Out,

AND UNITED STATES PUT IN.

U. S. 6 lO. Lamps, 53 H. P., equals 1 lAVper H. P.

Edison 348 Lamps, 54 H. P., equals 6TVTrPerH.P.

above TKOM ACOUKATE TESTS. C KO COMMENTS, FOP. PAETICTjLAES, APPLY TO

'THE U. S. ELECTRIC LIGHTING CO,

C. C.l WARREN Manager. 219 LA SALLE ST.| CHICAGO.

The Bishop Gutta-percha Co.

422-426 E. TWENTY-FIFTH STREET,

lS[e-w York: City, N. Y.
13 THE ONLT MANTJFACTUKEB IN THIS COUKTRY USING

Qutta-peret^a as ap Ipsalator,

and it is conceded by all experts as superior to every other insulation for UNDER
WATER and UNDERGROUND—when not subjected to excessive heat.

We have the oldest plant in the United States for INSULATING ELECTRICAL WIRES,

and we are prepared to manufacture wires of HIGH INSULATION for every Electrical

Purpose, from the finest Magnet Wire to the Heaviest Cable, and to fully guarantee

them as to DUALITY and DURABILITY. We are the only manufacturers of

/T\arl\s' (Jompoupd Ipsulatiop,

which is superior to all other compounds for BATTERY COPPERS, SWITCH-BOARDS
and INSTRUMENT CONNECTIONS. Our

Balata plexible ^ords
are absolutely WATER; and ACID PRCOF, and have no equals for movable INCAN-

DESCENT LIGHTS, SWITCHES or BATTERY CORDS. Our

I^ubber (?o/T\pou9d Ipsulatiop

for ELECTRIC LIGHT AND AERIAL USE—a new feature with us—is under the direct

charge of an expert, who was twenty years superintendent for Siemens, of London,

and has had more experience than any other man in America in insulating wires.

We employ in every department the best attainable talent and use only the

PUREST MATERIALS and the most improved machinery, besides much especially

devised by our experts.

SEND FOR CATALOGUE,

The Edison Direct System of Central Station

ELECTRICAL DISTRIBUTION.

l,00q Installations. 100,000 Horse Power. 1,000,000 Lamps and $20,000,000 Capital.

Qdison Qlectric [jight (Jo.
THIS COMPANY IS THE OWNEK OF THE INVENTIONS

AND PATENTS.OF

THOMAS ALVA EDISON.
Which Patents absolutely' control this The Only Permanently

Established and Commercially Successrul

PIETHODIIOF GEnERIItJtECTRICIIi; DISTSIBUTIOD.

As evidence of the growth and present prosperity of the Edison System, attention is

called to the character and scope of a few of the Stations now in

operation and under construction.

NEW YORK CO., Capital. $2,500,000, 4 Stations; Capacitv, 150,000 Lamps.

CHICAGO CO. Capital, $750,000, 1 Station ; Capacity 40,000 Lamps.

BOSTON CO. Capital, $650,000, 2 Stations; Capacity, 50.000 Lamps.

PHILADELPHIA CO. Capital, $1,000,000, 1 Station; Capacity. 5O,C0O Lamps.

It is significant to note the fact that the Edison Company has during the past year
enlisted an amount of capital and put under construction a station capacity far in excess

of the aggregate Incandescent work of all other companies combined. Nothing could
more forcibly emphasize and attest the accepted value of the Edison Central Station

Industry as an investment.

WRITE FOR PAMPHLET ON THE FIVE HEADS

PATENTS, INVESTMENTS, FUTILITY OF GUARANTEES, OANCERIIAND MORAL

For Information relative to Central Station Business, apply to the

Edison Electric I^ig-lit Co.,
16 & 18 BROAD STREET, NEW YORK.
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THE iVAm:o]^>4.i:- IBtOJS CCJ^S^
Cle^elanci, Oliio-

MANUFACTURERS OF

EliECTRIC lilGHT CARBONS andBATTERY MATERIAL.

JAXVIS
ENGINEERING COMPANY, ^SS^iS^^

OLIVER ST. 181 LAKE ST., 1
109 LIBERTY ST,

CHICAGO. NEW YORK.

H. A. CLASIER, Manager Western Dept.

NATIONAL FEED WATER HEATER,
JARVJS BOILER SETTING, to burn Anthracite Coal and Coke Screenings

NATIONAL ROCKING and SHEFFIELD GRATE BARS.

SEND FOR NEW CATALOGUE.

The Standard Carbon Co.,^^^^ SUCCESSORS TO THE ^^^^ ^^^^

Bo\xlton, Cle-irelanci* a.xici Crystal Carbon Coixipaniess.
C Xj EI XT E3 Xji .A. KT 33 , O 10.

:::::::::::::::::::::::::::::::::=::::::::::.:..=: LAW OFF ICE ,
=-——=— :---^=-:- --^^

Rooms 68 and 69 Temple Court, 225 Dearborn St., CHICAGO.

PATENT AND TRADE -MARK CASES.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armingrton & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rocking and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
Branch, Room 31 Water Works Building, 600 Walnut St., Kansas City, Mo.

Sawyer - Man Electric Co.
LICENSEES OP THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATEUTS.

GENERAL OFFICES:

inTUAL LIFE BLDg,

32 NASSAU ST.,

NEW YORK

Plana and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No. 308 liLNDT ST

BOSTON OFFICE;

No, 33 FEDEML ST.

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company is AUTOMATIC In Its regulation, and will maintain a ITNIFOEM
LIGHT, TV-lth ALL or ANY PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN its CANDLE POWER during Its Gnaranteed Life.

7 '^WS
-CONTAINING-

Compensation BalanceiHair-spring,
^7^7-nio:

Uninflnenced

ET

Magnetism.

,<>)

PAILLARD'S PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAIR SPRING.

Adjusted

TO

Temperatnre.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, EHhu
Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested

them.
These watches are made in all sizes, Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and

cost no more than other makes of same quality without the Non-IVIagnetic feature.

They are especially adapted to the uses of

lE//l€TEI€IAIfS Amm WeEElMi AEOUHB BllfAliOi,
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

FOR SALE BY ALL FIRST-CLASS JEWELERS.
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Ijeisler glectric [ight (Jo.

809-817 S. 7th street, ST. LOUIS, MO.

MANTTFACTXraERS OP

The Heisler Patent Incandescent
Electric Light System.

The only and original Alternating Current Long
Distance Single Wire Incandescent.

We have built 24 Cen-
tral Station Incandescent
Plants within one year,
all of which are on a pay-
ing hasis.

This System corahiues
successfully the illumina-
tion of the streets with a
general supply of light for

stores and houses.

Any desired distance can
be reached at small cost

;

No. 8 American Gauge
(.'opper Wire being used
for the outside line, No. 11
for indoors, for any num-
ber of lights of any size

from 20 to 200 c. p. lo-

cated anywhere on the line.

A perfect automatic regu-
lation adjusts for every

variation of the load from the full capacity to one single light. We do not need
transformers, distributors, safety catches, resistance boxes or any other electrical

contrivance for distribution or safety.

Special attention is called to the superior advantage of this system for economical
management. To its flexibility, no mathematical calculation being required for wiring

or alterations of circuits. To its production of nearly double the candle power to the

H. P., as compared with any other system.

We can furnish substantial proof that our system is a successful competitor against

all present methods of illumination.

Forest City Electric IXTorlsLs,
Manuiaciurers o( CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GAN3 SWITCHES, FROM 5 TO 40 AMPERES.

Quick Make and Break Uncon-
trolled by the Handle.

Correspondence

Solicited with

Electric Light

Companlee.

W. B. CLEVELAND, Proprietor, 183 SENECA STREET. CLEVELAND, 0.

Send for Our Valuable Book for Engineers and Belt Users. Free.

'Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

ST. XjOTTXS, ^VEO.

Writing Telegraph Company,
57 MURRAY STREET, NEW YORK.

This Company owns the Letters Patent

which thoroughly control the transmission

of written messages by telegraph in the only

known practical way, and are prepared to

establish Central Office Exchanges as a means

of communication between subscribers in

cities and surrounding towns.

Communications are written with pen and

ink in the handwriting of the person writing

the message.

For particulars address

The pen in the office of the subscriber re-

ceiving a message makes a fac-simile of every

letter as fast as it is made with the pen in the

office of the person writing it.

All instruments are under the control of the

Central Office, and messages are recorded on

the instrument of a subscriber, whether hg is

present or absent.

All communications are secret, and the

written record is of great value in commercial

use.

P. O. BOX 1322. WRITING TELEGRAPH CO. NEW YORK.

THE LAW TELEPHONE COMPANY
Begs leave to announce that it has largely increased the quantity and surface and greatly improved the form of the negative element of the

Ths Kew Form Is clearly shown In the cuts and needs no explanaticn.

ITS ADVANTAGES.
The Battery holds up longer when overworked, recovers quicker when relieved, and the material being all

in one piece instead of in two pieces, the breakage heretofore suffered in transportation, in handling, and in

any depolarizing treatment (after accidental short circuitinj;) will be wholly saved. "It was good before; it

is better now." The Battery otherwise is unchanged. The negative element is of the same material

and undergoes the same preparation as before, and is everlasting, and so guaranteed.

THE OTHEK FEATURES OF SUPERIORITY, NAMELY:
Connections that will not corrode, Lock-tops thafabsolutely prevent evaporation and creeping

of salts, absence of grease, Flint Glass well annealed. Hard Rubber Bolt connection

'that is reliable and durable, pure Zinc and pure Sal Ammoniac, etc
,

Address ARE ALL PRESERVED.

liA"W TEI.B1PHOITB COMPA.IT'S',
112 LIBERTY STREET, NEW YORK.

Sole Agent for Iha Pacific Coast, GEORGE L. HENZEL,'San Francisco, Cal.
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^LECTRIC i JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie iL]M[ERICiLlSr DYITiLlMO HiLS KO HQXJiLL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

ILICTBIC HaMUF^CTUBIMG
18 Cortlandt Street, NEW YORK.

*f
j

The EAILWAY TELEGEAPH SUPPLY CO.
54 and 56 FRANKLIN STREET,

-MANUFACTURERS OF-

Magneto Bells, Annunciators,

Burglar Alarms,

Fire Alarm Boxes and Supplies,

Electric Bells, Batteries.

WE IVUNUFACTURE THE

Best Disque Le Clanche

Batteries

in tlie market. Write for juices

ou all kinds of

BATTERIES and SUPPLIES,

Zincs, Sal Ammouiac. Blue

Vitriol, etc., etc.

General Western Agents for tlie Sale of '^

J. H. BUNNELL aCO.'S

Telegraph Appafatu?

A Full Stock always on hand.

We are headquarters on all Telegraph Goods

Instruments, Insulators, Brackets and Line Materials,



May 12, 1888 WESTERN ELECTRICIAN.

The Single-Acting and

Self-Lubricating Principles

Mark the second great advance in Steam Engineering, and

represent the Highest type of

COMMERCIAL ECONOMY.

CONTROLLED BY

Westlnghouse, Ciiurcti, Kerr & Co.
1 7 Cortlandt Street New York.

97 Fifth Avenue Pittsburgh.
1 56 and 1 58 Lake Street Chicago.

Fairbanl(s & Co.

THE fESTINCtHOUSE MACHINE CO.

Pittsburgh, Pa.

THE AULTMAN:..&. TAYLOR CO.,
Represented by Kobeeto Boeeb & Co , City of Mexico, Mex.

Stevens, Corwin & Co., II8 Chambers St., New York City.

With houses In Panama, C. A., Lima, Buenos Ayrea, Guayaquil
and Valparaiso, S. A.

302 and 304- Washington Ave St. Louis.
1312 Union Avenue Kansas City
1 330 Seventeenth Street Denver, CoL

Utaii and Montana IVIacliinery Co.
259 South Main Street Salt Lake.
East Granite Street Butte, Mont.

Parke & Lacy.
2 1 and 23 Fremont St San Francisco,
33 and 35 N. Front St.— Portland, Or.

The D. A. Tompkins Co.
36 S. College St-Charlotte, N. C.

46 S. Pryor St Atlanta,
Georgia.

J. J. DICEEr, President. ISRAEL LOVETT, FLEMOU DR.\KE, Vice Presldei t.

H. J. WELLS, Seo'y and Qen'l Man. Sup't and Electrician. L. H. KOKTT, Treasurer.

am... i.m.E mjp-
OMAHA, NEBRASKA

DEALERS IN

e?

Fo? iUe Telegraph, Telephone a&d Sleetrle %ighU

Hotel and House AnnnnciatorB, Burglar Alarms, Fire Alarms. Electric Gas LlghtlDg, Speaking Tubea,
Eleyator Annunciators, Batteries. Push Buttons. Electric Pena, Telegraph Learuer's Instruments, Medical

Batteries. Linemen's Tools, Bell Hangers' Supplies, Railway Velocipedes, Cars, Etc.

Wbbtzbn Agents THE OEONITE CO.. and the Ketum Call System of Hotel Annunciators. Fire
Alarms for Cltlea and Towdb. Vfe own the Franchises of the Western States and Territories for the

IMPROVED McCULLOH

^^jaEB(IC^]^-l-Dipi^I0¥4 ¥ELEG^^PP 4gYg¥E]a,*<-

and are prepared to give franchises and construct plants on reasonahle terms.

a^Tlstlmales furnished and contracts made for any and all kinds of Electrical "Work In any part of the

West. Correspondence solicited. Illuetraicd Catalogue and Price List on Application.

The Empire City Electric Co.

15 DEY STREET,

NEW YORK,

IVlanufacturers and Dealers

IN ALL KINDS OF

ELECTRICAL SUPPLIES.
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THE BEST BATTERY
FOR

Telephone and Bell Work
IS THAT WHICH

KEEPS UP TO ITS WORK LONGEST WITH LEAST EXPENSE.

Many new forms of battery have hail their brief day since the almost universal adoption of the LeCLANCHK.
None of them have the record of the LeCLANCHE, and it is safe to predict tliatnone of them ever will have,

so long as they fail to include the essential features of the DISQUE LeCLANCHE BATTERY, whicTi gives

it the ability to recover its strength after lotig and severe use.

We do not thinh any Battery except the LeCLANCHE, or any LeCLANCHE Battery excejyt that of our

inanufacture, can show such a record as the following

:

\

Western Electric Co., Chicago, III., April lo, 1888.

Chicago, III.

Gentlemen: Replying to your inquiry of this date, I would

say, I have kept a record of the service we get from many of the

Disque LeClanche porous cups furnished the Chicago Tele-

phone Company by you since September, 1884. Without going

into the minutias of this record I will state that it shows that we

have had batteries in use which have been in CONSTANT SER-

VICE for about THREE YEARS and EIGHT MONTHS, and

that the AVERAGE SERVICE which we get from porous cups

of your manufacture is OVER ONE YEAR and SIX MONTHS.

Our inspectors are instructed to replace porous cups as

soon as they show signs of failure, and many of the porous cups

brought in as having been used up are still in fairly good condi-

tion and would give good service in places which do not require

the^work from a battery which telephone service requires.

Yours very truly,

J. J. NATE,

Purchasing Agent Chicago Telephone Co.

WESTERN ELECTRIC CODIPANT,
CHICAGO, NEW YORK, LONDON, ANTWERP.
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The Hill Electric Ligliting Apparatus.

Several valuable inventions in connection with

electric lighting are illustrated herewith. They
are improvements made by W. S. Hill, of Bos-

ton. Fig. I is an arc lamp of simple construc-

tion, having all the desirable features of modern
practice, yet entirely free from delicate mechan-

ism, which renders objectionable many arc lamps.

They are made for currents varying from four

to ten amperes.

A new cut-out switch for arc or series currents

is shown in Fig. 2. The contact terminals are

mounted at either end of a base board, between

which is placed a stand carrying two spring levers

with insulated connectors of thin sheet copper.

A cam lever operates to depress and close either

circuit before the other can be broken. If a

loop or circuit of lamps in a building is to be cut

down between them, the most perfect electrical

connection is obtained.

The connecting brushes are screwed to, and
insulated from the pivoted lever, and as the han-

dle is pressed down a projecting arm bears upon
a cam surface on the lever and the connecting

brushes are pressed between the inclined sides of

the terminals, closing the circuit,— when the

handle is raised, bringing the projecting arm off

the cam surface, a spring pressure raises the lever

and makes a quick break at both poles simultan-

eously. It is a solid and durable instrument,

with large contact surface, and is well calculated

to deal with large currents and to fill the require-

ments of electrical engineers and insurance in-

spectors.

Fig. 4 shows a dynamo of a new pattern, re-

cently designed by Mr. Hill, that has several

good features. The frame is made of cast iron,

matic current regulator, recently patented by Mr.
Hill.

Fig. 5 shows a key socket and lamp, the new
feature of which is the manner of attaching the

lamp to the socket.

The lamp terminals are of stout wire, and are

bent at right angles to form arms as shown in

Fig. 6. As the lamp is inserted in the socket

and turned partially round, these arms pass under
wire springs, which hold the lamp securely in

place, and also puts it in electrical connection

with the circuit. A pin in the brass cup of the

lamp, and a groove in the socket insure the

lamp entering the right place, and limit the

turning motion so no injury can come either to

the arms or springs.

Cfiicago Electric Club.

The heavy rain storm of last Monday evening

Fig. 2.

Fig. 6.

Fig. I.

into a main circuit, as the cam lever is turned the

copper brush connectors will be pressed down
between the inclined surfaces of the double pole

terminals of the new circuit before the connec-

tion with the main can be broken. A stout

spring that surrounds the axis to the spring levers

is arranged to raise and open the circuit of both

sets of connectors in common, as the handle is

turned in either direction. The switch is cov-

ered with a neat box with a glass cover, through

which the words "on" and "off" can be seen on

the handle of the cam lever.

Fig 3 shows a double pole switch in which the

same plan of contact connectors is used as in the

cut-out switch. Two pairs of contact terminals

are placed in line on the base board as shown,

the inner side of which is beveled, so that when
the wedge shaped contact brushes are pressed

Fig. 3.
Fig. 4. Fig. 5.

but the magnet cores and pole pieces are of soft

wrought iron, the effect of which is to give near-

ly or quite as good results as if the whole frame

was made of wrought iron, with a very consider-

able saving in cost. The armature is of peculiar

construction, recently patented by Mr. Hill, and

is claimed to develop no heat in the iron, the ma-

chine being guaranteed to run cool unless greatly

overloaded, so as to cause heating of the wire

from an excess of current. The field magnets are

shunt wound for incandescent lighting and give

perfect regulation. The dynamo has as yet been

made only in small sizes of ten to one hundred

lights. A machine weighing 280 lbs. gives 50

70 volt i6-candle power lamps at 2,000 revolu-

tions. A lo-light machine weighs 125 lbs. A
large machine for arc lighting is in process of

construction and will be fitted with a new auto-

prevented many from attending the meeting of

the Chicago Electric club. Considering the

weather, however, the attendance was extremely

complimentary to Mr. Cutter, who read the paper.

Theo. P. Bailey was chosen secretary pro tem.

in the absence of W. A. ICreidler. F. S. Terry,

treasurer, presented a report in which he recom-

mended that means be adopted for increasing the

revenue of the club. He said the organization

should endeavor to increase its membership. The
members now number 120 and he thought the

number should be at least 150. It was voted

that the annual meeting should be held the third

Thursday in June. An amendment to the by-

laws was adopted fixing the initiation fee at |io

and the annual dues at $16.

The club then listened to Mr. Cutter's paper

which is presented elsewhere in this issue.
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Bernstein's New Current Meter.

Prof. R. Bernstein, of Jierlin, has devised a

current meter of novel conslrtiction. It consists

of a dynamometer, whose indications are propor-

tional to the current intensity ; a planimeter

which integrates the deflections of the dynamo-
meter. The axis of rotation of the movable
bobbin is placed at an angle to the vertical, and

the proportionality of the deflection is obtained

by a very ingenious device. A sector is affi.\ed

to the axis, and is balanced by a small weight at-

tached to a cord which runs over a couple of

pulleys. The form of the sector is so adjusted

that the movement of the weight is always pro-

portional to sin a tan a, a being the angle of de-

flection ; and it can be shown that under this

condition the tangent of the angle of deflection

will be directly proportional to the current. The
rotation of the axis of the coil displaces a disk

over which a wheel moves in such a manner that

its velocity is proportional to the angular dis-

placement of the disk. The number of turns

made by the wheel is registered by a train of

clockwork. The apparatus is evidently available

either for continuous or for alternating currents.

—London Ekdricia?!.

A New Incandescent Lamp Socket.

Progressive electric light men recognize the

fact that perfection in fixtures is as much to be
striven after as perfection in the electric light

itself. In fa<;t without it perfection in operation

can not be approached. A step in the right

direction has been taken bythe Electric Construc-

tion and Supply company of New York, whose
new socket for incandescent lamps is illustrated

herewith. It is claimed for this socket that by
its use a perfect vacuum is obtained in the socket
itself, and the consequent loss, where a socket
which is not air tight is used, is avoided. It is

said that the loss sometimes reaches ten per
cent with socket not perfectly air tight.

To describe the socket, X* is a brass shell, fit-

ting into the lamp of course. This fitting is

made perfect by stretching over it the rubber
cap H. The heat of the lamp vulcanizes the
rubber to both the glass and the socket, thus
rendering the passage of air impossible; ^ is a
brass screw cap which screws into D. This fit-

ting is also made air tight by a rubber washer
which the screwing in of the brass cap, presses
tightly into the joint. Another rubber washer
prevents the passage of air around the stem G.
It will be seen that all of the places where the
air generally gets through are protected by these
thin rubber caps and washers. Although hardly
on the market it is said that these sockets have
already received the indorsement of some of the
large incandescent companies.

Why Have Cables?

On its face it is an absurdity to assert that
those who are investing millions of dollars m
a street railway plant have not fully informed
themselves of the relative advantages and dis-

advantages of all existing methods and that the
average public, with its nickel interest in the mat-
ter, is a competent critic in the premises. But
the stubborn fact of the North side cable failure

is even a greater absurdity. Nobody know?

what it really cost except Mr. Yerkes, and he

won't tell; but it is probably safe to say that

every mile of the existing North side railway

tracks could have been converted into electrical

railways, or that all the cars could have been

fitted with storage batteries or accumulators, for

less than the cost of the partial cable equipment.

And it is entirely safe to say that had either of

these been done the North siders would now be
rejoicing in reasonably rapid transit instead of

cursing the malign influences which delivered

them over to Yerkes. A half-million other peo-

ple living on the West side are watching these

developments with increasing interest. They are

dreading the approach of the time threatened

to begin the cabling of Madison street and are

earnestly asking each other—a la Lord Arthur

—

Why have cables? The query is a pertinent one
in view of the North side fiasco and the admitted

success of various other forms of motors. It is

to be hoped that the new noiseless steam motor,

which is to have a trial to-day, may give a con-

clusive answer to the question.

—

Chicago Daily
News.

Electric Light Installation At Hamburg.
There is now in process of construction for

the harbor of Hamburg, an extensive system of

quays and bonded warehouses, covering an area of

430,000 sq. ft., lighted externally throughout by
arc lamps, while the interior of the buildings is

lighted by incandescent lamps; the installation

including 50 ten-ampere arc lamps, and 4,000
16 candle power incandescent lamps. The arc

lamps are grouped in five series of ten each,

with a separate dynamo to each series, and one
extra, while the incandescent lamps are placed
in parallel, and supplied by six dynamos also.

These are 8-pole Schuckert disk machines, run-

ning at 350 revolutions, and giving a maximum
current of 400 amperes, at 120 volts. The six

arc light dynamos are operated by a single

cylinder, non-condensing engine, with 14^4
inch cylinder by 281^ inch stroke, running at 90
revolutions a minute. The six incandescent light

dynamos are operated by three pairs of com-
pound engines of 220 i. h. p. each; the high
pressure cylinder 15^ inches diam. by 31/i
inches stroke, and the low pressure 23^ inches

diam. by same stroke; the speed being 100 re-

volutions per minute; automatic expansion and
surface condensers being also provided. The
dynamos are driven by belting from a main
countershaft, receiving motion from the engines

by rope gear. Each dynamo has on its counter-
shaft pulley, a friction clutch by which it can be
stopped or started without interference with the

other dynamos.
There is an ammeter, voltmeter, and coulomb

meter for each dynamo and circuit. The con-
ducting cables are carried in rectangular iron

troughs underground. The dynamos for the in-

candescent lights are all coupled in parallel by
means of two bars on the distributing switch
board, and pilot lamps, attached to small return

wires connected with each main cable, serve as

guides for the attendants. In the .mains allow-

ance has been made for a 14 volt loss. In
coupling the dynamos the current is first regu-
lated by a rheostat operated by hand, so as to

obtain the same terminal pressure on all of them;
the rheostats are then coupled together so that

any further adjustment of terminal pressure re-

quired may be made simultaneously for all the
machines. The pressure at the lamps is regu-
lated by introducing resistance as required into

each outgoing main; which is done automatically
by a relay electro-magnet and rheostat to each
main. The rheostat switch is in an insulated

barrel with circular metal contact pins of un-
equal length, which, when the barrel is slowly
revolved come automatically in action introduc-
ing a variable number of resistance coils into the
main circuit. Each rheostat comprises 15 resist-

ance coils of German silver; and the switch bar-

rel is revolved in either direction automatically
as required, by ratchet wheels which engage with
pawls kept oscillating continuously by a shaft
put in motion by the countershaft already men-
tioned. Each relay magnet is coupled to the
return wires mentioned above, so that the attrac-
tion on its core is an exact measure of the pres-
sure existing at the point of consumption. The
core is suspended from an adjustable spring, and
furnished at its lower extremity with a metal

stud playing between two contacts so that a cur-

rent may be sent through either one or the other
of the two magnets controlling the two pawls. If

the pressure is too great the core rises and a cur-

rent passes through the magnet operating the

pawl by which the switch barrel is so rotated as

to reduce the number of resistance coils in cir-

cuit, but if the pressure is too small the core de-

scends and a current passes through the magnet
operating the pawl by which the movement of

the switch barrel is reversed, and the number of

resistance coils in parallel is increased.

The Waterhouse Self- Regulating Dy-
namo.

The Waterhouse Electric and Manufacturing
company, of Hartford, Conn., have recently

made some minor improvements in the details of

their dynamos for small plants, and an illustration

is given of the form of machine furnished with 3,

5, 10 and 12 arc light plants. The armature of

this machine is larger than is usually furnished

and is intended to run at slower speed. The
commutator is made of Billings drop forged
copper segments and is a very perfect piece of

work. A new brush holder holds the brushes,

and a groove at the outer edge of the base col-

lects any overflow of oil from the oil cups. Slides

are furnished with adjustable bolts for tightening

belts.

The leading feature of the Waterhouse system
lies in the self-regulation of its dynamos being
electrical, and automatic. This self-regulation

feature applies to the larger as well as the small

dynamos. The commutator is provided with

three brushes. There are three circuits; the field

circuit passing from the armature by way of

the upper main brush and around the field

magnet coils to a point where it is joined
by the current from the local circuit. The
local circuit starts from the armature at the
auxiliary brush and passes outside of the dynamo
to the point where it joins the field circuit and
the sum of the two currents is the amount pass-

ing through the lamps. To illustrate the effect

upon the dynamo when regulation occurs we will

suppose that five amperes are passing around the

field magnets, five amperes are passing around
the local circuit and the sum of the two, ten

amperes are passing to the lamps and returning

to the armature by way of the lower main brush.

At the instant lamps are cut out the current in

the field circuit is reduced and the current in

local circuit is increased but in a like proportion

so that on the lamp line the standard is main-
tained. For instance, if lights are cut out and
the current in the field circuit registers four am-
peres, the local would then show an increase to

six amperes and ten amperes would be passing
through the lamps the same as before. If the

field circuit was reduced to two amperes the lo-

cal would show eight amperes, so that no matter

what number of lights are cut out the current

passing around the field magnets is instantly re-

duced but the current on the lamp line remains
normal. The value and importance of this re-

markable effect on the generating capacity of

the dynamo is apparent, because with the less

current the strength of the field magnets is re-

duced and there is no power to build up above
the standard and the safety of the apparatus is

assured.

Line upon line. When your telephone line is

crossed.
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Sprague Electric Railway & Motor Com-
pany's Cars.

The question of rapid transit is daily becom-
ing a problem of greater moment in cities and
indications point to tlie fact that the electric

motor is to be an important factor in it solution.

The electric street railway has long since passed

ment is made that horse power on some road has
been abandoned for the electric current.

Cars which are daily running on two of the
roads operated under the Sprague system are
illustrated herewith. The Richmond road Fig.
I has been one of the most successful in spite of
obstacles which were met in the installation. On

Pullman Electric Road.
Residents of Pullman will soon be supplied

with means of rapid transit in that thriving town.
Work is to be begun at once on an electric road,
and next week a gang of men will make a start

with the track laying. The road will run from
104th to 114th street, and the trackage will be

the experimental stage; it has been demonstrated
that such a road is not only practicable but it is

recognized as more safe, more economical, and
more flexible than any of the rival modes of pro-

pulsion. The Sprague Electric Railway & Motor
company has done important pioneer work in

this direction. It has demonstrated in a score

Fig. I.

May 6th this road carried 11,000 passengers.

Twenty cars are now running and ten additional

cars have been ordered and will soon be in

operation. The total trackage is 12 miles. The
maximum grade is lOylj- per cent. There are 39
curves. It will be seen by reference to the cuts

that the system employs overhead wires.

about five miles in length.

The contract for the road has not yet been
awarded but Mr. Pullman says the overhead sys-

tem will be employed.
The road will possess several peculiar features,

the exact nature of which has not yet been di-

vulged. The cars will be elegant in design and

of instances the points of excellence which the

electric road possesses. The railways which are

operated on this system are attracting the care-

ful attention of street car companies in all parts

of the country and almost daily the announce-

FiG. 2.

Another successful road is that at Carbondale,

Pa., one of the cars of that road is shown in Fig.

2. The company in that city has found the

system so satisfactory that an additional order for

cars has recently been sent the Sprague company.

finish and will be built, it is almost unnecessary

to state, by the Pullman company.

The repeater may be good at office work, but

should never be allowed at the polls.
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The Continuous Current, Limited, vs. the
Alternating Current, Unlimited.'

JiV C'KORCK Cl'lTKU.

Vou will sec by ihu tillc of my paper that I assume

rallier a more positive position than my predecessors in this

discussion. I do not claim to be impartial, and then pro-

duce arguments wholly tending to one side of the question.

That the continuous current has done a great work in the

distribution of lights from central stations, none of us will

deny, and, tliat in certain cases it has been successful in

spite of the limitations of such a method of distribution,

wc are also pleased to admit. The effort among the orig-

inators of central station systems has been in the direction

of high potential. We are all more or less familiar with

the many and various devices and methods that have been

adopted to enable us to use high potentials in distributing

our energy. This is not only the case in electrical work,

but it is also the tendency in other classes of central station

distribution. Outside of our own especial department, one

of the most striking instances is the high pressure hot

water system of distributing heat in Boston. The state-

ment of the chief engineer of this enterprise seems to me
quite appropriate to our work, in that he considers "The dis-

tribution of heat a transportation problem." We can also

consider the question of distributing electricity a " trans-

portation problem," and the question is, the cheapest

method of transporting the energy we sell. The cost of in-

stallation for doing this should, of course, be as light as

possible in proportion to the work accomplished.

In the discussion which followed the reading of the last

paper before the club, I maintained a position somewhat
different from the other participants in the discussion, and
immediately decided upon the title of the paper that I

rashly offered to prepare, viz: "Continuous Current,

Limited, vs. The Alternating Current, Unlimited," because

I wished to emphasize the arguments offered at that time.

I do not wish to close the door on the continuous current,

nor on any department of electrical work whatsoever, as I

wish for the greatest work possible with electricity, and
stand ready to rejoice at the success of any method, be it

with continuous current or without. I think such a posi-

tion should be made very prominent as it contrasts so

forcibly with the spirit of the first paper. I wish merely to

show that in the present stage of our industry, the alter-

nating current has decidedly the best outlook.

Shortly after the reading of the first paper I prepared a

picture of the pole line in front of a station of an Edison
three-wire system in New England, with which I was quite

familiar, and then also planned the necessary pole line for

the same number of lights on the converter system. In

the discussion which followed the reading of Mr. Slattery's

paper, I mentioned this point, of the relative appearance of

the wire work of the two systems, co show that the relative

depreciation was not simply that between pure copper and
transformers.

As Prof. Badt produced a very pretty picture of the

three-wire system in Minnesota, I simply reproduce the

same picture, with exception of the poles and wires. Here
I have represented the necessary wires for 7,500, 10 C. P.

lamps on the converter system, Not knowing the distance

to the lamps that produced such a net work of wires as was
pictured in Prof. Badt's illustration, I adopted the greatest

distance which Mr. Leonard knew of an Edison feeder,

viz : 6,000 feet. I then calculated on the basis of one-half

the number of lamps at 3,000 feet, and one half, 6,000 feet

away, which you will readily perceive would be an except-

ionally difficult condition for the continuous current to fulfill.

For this work I have 10 wires in place of the 54 as pictured

for the three-wire system, and in place of a good many
more than 54, as would be necessary if the lamps were dis-

tributed as I have figured, and the wiring was done on the

three-wire system. Moreover, my figures are for 2)4, psr

cent, drop, whereas the three-wire system is on a drop of

20 per cent, giving a good margin for any difference in effi-

ciency in the apparatus. Mr. Bliss made the remark that
" the plan selected by Prof. Badt was an exceptionally se-

vere one for the three-wire system, inasmuch as all the

wires went out in the same direction." I look upon it as a

fair representation of the wiring for this number of lamps
on the three-wire system, with the exception of having so

many of them on the same poles. The difference would
simply be, having more poles and more routes.

By leaving out some of the factors of the installation, it

is easy to maintain by figures most any position we wish.

This is the method adopted by some business men, and it

is also the method in the first paper. No account whatso-
ever, was taken of the construction of the plant, or of the

cost of poles, etc., which make up part of the installation,

and which all tend to increase the cost of the three-wire
system much more rapidly than that of the alternating con-
verter system.

Mr. Leonard figures the cost of copper for the feeders

of the three-wire system, and the copper and the convert-

ers in the converter system, and draws a very pretty dia-

gram to show how far he can go with a continuous current
three-wire system for the same money as with the converter
system. The very best answer, to ray mind, to these
figures, is to have Mr, Leonard's customers ask him to put
in the installation at the prices he gives. We will, in such
a case, give him the advantage of the difference in price of

copper.

One feature of this figuring is something I do not quite
understand: for instance, in Table No. 3 of PI. Ward
Leonard's paper, it is stated, " that with 30'volts maximum
loss, the cost of copper per lamp for the three-wire system
at 6,000 feet, would be $3.87. Then, in his analysis of this

table, he calls this 6,000 feet "the average feeder length,"
and says this is equal to a circular area of 18,000 feet, or 3^
miles. How many times I have wished that the cost of copper
for distributing our lamps was as elastic as this implies.

Now, aradius of 18,000 feet circle is 9,000 feet. Mr. Leonard
figures Soo feet between feeder terminals for his mains, and

1 Kead beforu the Cbluat'o Electric club, May 7, 1888.
The fifth of a aeries of papers upon the subject "The Continuous

Current vs The Alteruatlog Current," before the club.
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100 feet from the mains to the lamps. We will suppose
that half this distance between feeder terminals, 400 feet,
and the 100 feet for the service wires, are in a direct line
with the feeder itself, thus making the feeder 6,500 feet.
I would like to understand how the cost of wires for
a lamp 6,500 feet away can be the same with the same
system as for g,ooo feet away. The relative cost of the
wire under such circumstances being as the squares of the
distances, I make it out that the wire work for 9,000 feet
costs about double that for 6,500 feet.

The continuous current advocates, try to scare away the
alternating current with the cry of "danger." To attempt
this at the present day, in face of the large amount of good
work that has been done with high tension currents is

about like trying to mop out the ocean with a kitchen mop.
The people who raise the cry, with few exceptions, do it

for a check on the alternating current, not because they
fear the danger they portray. If the danger is such as to
preclude the high tension system, we might as well stop at
that point and not bother to figure on the cost, deprecia-
tion, etc., of high tension plants. Their remarks, and the
practices of the companies some of them represent, show
that neither of them fear this danger. They are kind
enough to say they think the converter system might be
used as an adjunct to the continuous current plant
to reach outlying districts beyond the limits of their
favorite, but limited system. If the alternating cur-
rent is such a dangerous fellow, as they try to prove
why should they advocate its use for outlying points,
especially, when such points would consist largely of resi-
dences ? I must ask them if they would distribute lamps
around the family hearth for servants and children to
handle, with a system that is too dangerous to use in stores
and offices ? The converter was developed on purpose to
enable us to reach customers at a distance, and still have
the e. m. f. at the lamps reduced to a harmless quantity.
By systems of installations already in use, the secondaries
can all be made absolutely safe. The danger then is re-
duced to the primary wires.

Dynamos of 1,200 volts are run on three-wire system. I
must therefore ask a direct question. Is a 2,400 volt sys-
tem of distribution continuous current, less dangerous than
1,000 volts alternating? If the tension of 1,000 volts is

dangerous why install and advocate systems of 2,400 volts?
I feel that I must raise another point to show that fear of

high tension is assumed for business policy, and not phi-
lanthropy. Suppose we do not adopt the policy of ground-
ing the secondary, and some transformer leaks. The
individual secondary is thereby subjected to the same tension
to ground as the primary, provided, of course, that the
other ground comes on the opposite primary wire. On this

secondary circuit may be but few lamps that people could
handle. This is probable. Therefore the danger of such
a leak only exists in a few lamps.

Mr. Leonard says, the best method of distributing the
electric energy from a distant point is with the motor gene-
rator. Two 1,200 volt dynamos to be connected in series

and the circuit carried to the upper story of some
building where the motor generators are placed. From
this upper story the regular three-wire low tension system
is distributed. Leave out the item of cost of the secondary
system, and its limitations, but consider now the danger.
If any one motor generator of the whole lot should leak,

there would then be the danger of the 2,400 volt tension
throughout the whole network. I quote Mr. Leonard,
" The motor generator for this work is ready for the mar-
ket but it has been learned that the cost per lamp can be
very materially reduced by increasing the speed."

The alternate current converter is, as Mr. Kennedy well
said, " The simplest piece of apparatus imaginable," and
it has no moving parts whatever, no increase of speed,
therefore the relative danger of leakage between the two
converters is almost as one to infinity, in favor of the alter-

nator. And still, the leak in the alternate converter endan-
gers a few lamps only, whereas the leak in the motor genera-
tor endangers the whole network. Here is a company with
able representatives facing their almighty dollar, and advoca-
ting a system in which a leak would give 2,400 volts through -

out a network of wires, and then facing somebody else's dollar

and crying " danger " against a system in which a leak gives

1,000 volts to a few lamps, and even that danger can be
eliminated.

When Faraday was showing some experiments illustra-

ting his great discoveries, and showed how simple it was to

produce the electric spark with his apparatus, the dean said
" he was sorry for it, as it put new power into the hands of

the incendiary."

Gentlemen, when any new devices are put forth to the
world, there are always people who cry them down for one
reason or another and generally the cry of danger is raised,

but our progress is not to be checked in any such a manner.
These considerations lead me to believe that our continuous
current friends do not fear the danger, or consider it should
hinder our progress beyond the limited field of the continu-

ous current. And, as I believe the danger of distributing

electric energy by high tension alternating converter cur-

rents to be much less than the danger with gas, locomo-
tives, steamboats, crowded streets, with all sorts of teams,

and drivers, in fact, most of the methods and practices in

crowded centers, I think we can proceed with the consider-

ation of cost, depreciation, and revenue, to learn if the

-scheme is strong commercially.

I have also made another sketch, illustrating in a certain

extent, the difference in the pole line between the three-

wire system and the converter system ; the large pole rep-

resenting the pole in front of the Edison three- wire plant in

New England, which was figured for l,oQO 13 candle power
lamps, the longest feeder in the system being 2,400 feet.

My friend, who has charge of this installation, writes me
that he is now using 9S0 16 candle power lamps, and there-

fore has not sufficient potential at the lamps. The com-
pany have decided to reconstruct the whole wire work this

summer. There are about 10,000 lbs. of copper in the

feeders and mains, and a nice little half ton more in the

connections in the station. If the company were fortunate

enough to buy this copper at the price quoted by Mr.
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Leonard, they would have to p.iy about $r,6oo, provided

they used bare wire, but in this instance lliey used Under-

writers' wire, whicli of course, costs 25 or 30 per cent, more,

owing to the extra weight.

Every installation of this sort requires a system of feeder

regulators, wliich arc a very expensive factor in the fust

cost. In this particular case these regulators cost about

$1,200, which is 75 per cent, of the cost of copper for feed-

ers and mains. Any comparison in the first cost between

the two systems under consideration should include all

these different items.

I also have pictured the necessary pole and wires for

1.000 t6 candle power lamps, supposing they were all at a

distance of 2,400 feet, which is much more severe than the

three-wire installation pictured on the pole by the side of

this one, and still you can all compare the difference. The
alternating system requires no pressure wires because of

the facility of making a voltmeter, which compensates for

the variation in loads. As the alternator plant is operated

with a very low percentage of drop, in this case I have

figured on 2J2 per cent. The difficulties of regulating for

change of load are very slight, and the apparatus for ac-

complishing this, very cheap. Moreover, wherever regula-

tors are used for alternating currents, they consume little

or no power in doing their work,—just the reverse of the

continuous current regulators.

As a probable improvement in the incandescent lamp was
mentioned I would like to emphasize the fact that most
makers of these lamps to-day are willing to guarantee

about 25 per cent, better efficiency with the 50 volt lamp

than with the no volt lamp, and the result of our exper-

ience m this direction thus far indicates quite decidedly that

has had considerable experience with the Edison tubes

and Siemens cables, and also cables for 2,000 volt alterna-

ting system, and in a communication to an English periodi-

cal he says

:

" IIow closely allied the question of underground con-

ductors is with the future of electric lighting from central

stations needs no demonstration. The local engineers do

not claim that this difficult prv^blem has been completely

solved in Milan ; but what has been done in that direction,

thus far, makes it appear probable that no very serious dif-

ficulty will be met with in a general system of distribution

of high tension currents by means of underground cables."

I have also made a picture of the underground con-

ductors, full size, for 1,000 lamps on the 3 wire system

6,000 feet away at 10 per cent, drop, and the same number
of lamps on the converter system at 23^ per cent. drop. If

anything goes wrong with the large conductors and tubes,

the street must be taken up for the repairs, whereas in the

converter plant, the cables are drawn into conduits, as

shown, which is the only proper method for underground

distributions, and these wires can be withdrawn and new
ones put in their places at comparatively small expense.

Just glance at that large plan and imagine the conditions

under the surface of the street with all those tubes laying

there like a gridiron barrier to any other work. The case

shown is a mild one as compared with some places, where

twenty odd tubes lay along a snug little strip twenty feet

across.

The retardation caused by the iron in the neighborhood

of the converter plant is of too slight a quantity to be

considered at all in practice.

Early in my experience in making estimates for alternat-
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the waves show the energy of the alternating current and
the areas between the two straight lines tliat of the contin-

uous current, provided the alternating current has the same
voltage as the continuous current. In thai case the actual

energy is much less then the continuous current. As the

carbon cools very slowly and the waves arc very rapid,

probably this is very near the actual condition.

The heal of a i6 c. p. lamp 52 volts may average less

on alternating currents than on continuous currents, and
still the illuminating power be practically the same to the

eye because the impression left on the vision would be that

of the greatest brilliancy with the rapid changes of the

alternating current. This indicates that the actual energy
in a 16 c. p. lamp is less on the alternating current than on
the continuous current.

I have touched upon the various points of first cost,

economy, reliability, safety to life, etc., in rather a mixed up
fashion, and now 1 come to the most interesting part, and
the most important part of the whole question, that is,

" Variety and value of the possible sources of revenue."
In distributing our energy we wish that system which

will enable us to accomplish the most, and which will be
readily adaptable to the various demands. Some business

men may adopt a system that can only be used in a limited

area, and that at an enormous expense. It is barely possi-

ble that Mr. Bliss touched the key note of this tendency on
the part of some business men. We are all aware of the

past relations of Mr. Bliss to the Edison company, and
probably therefore, he is more or less conversant with the

business policy of this company. In the discussion at our
last meeting, Mr. Bliss said, " The capital that is being
furnished for those stations [referring to the large Edison
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Pole for an Edison" 3-Wire Plant in New England.—20^ Drop. Pole for Converter Plant of Same Size.- <^ Drop.

whatever improvement is made in the no or higher voltage

lamp, will also give a proportional benefit in the 50 volt

lamp. Briefly, then, the 50 volt lamp will probably always
be 25 per cent, better than the no volt lamp. The im-
portance of this difference in lamp efficiency is readily ap-
preciated by all electrical engineers and by business men
also, when they are able to sell 25 per cent, more energy
with the same outlay for the plant.

The relation between dynamos and converters has been
alluded to. This relation is only electrical, and not me-
chanical. Mechanical difficulties in a dynamo changes the

electrical relations very materially. How we wish that the

mechanical conditions would allow us to run our armatures
within about one-hundredth of an inch of our pole pieces.

As I expressed myself quite emphatically in relation to the
relative reliability of the alternating and continuous cur-

rent installations. I will not venture upon this point, the
situation simply being that with equal engineering ability,

the converter system can be made as reliable, yes, more re-

liable than the three-wire system, because of the greater
flexibility in the converter system.
As to the relative depreciation in the two installations,

I would like to call attention again to the two pictures of

the station in Minnesota, and ask any practical man which
he would prefer to maintain for twenty years,—pole lines

with a network of 54 wires, as shown for a three-wire sys-

tem, or a pole line with 10 wires for the converterj system
and the converters. Is this depreciation that between pure
copper and the converters? And when we get to placing
our circliits under ground the relative depreciation will be
decidedly in favor of the alternating system.. ^

Mr. Lieb, the engineer in charge of the Milan station,

ing plants, I wished to know whether I should make any
allowance whatever for this retardation, and therefore,

wrote to our people at Lynn for advice, as I knew they had
experimented a great deal on this particular point. Their
answer was, that I need make no allowance whatever, that

in the installations they had made, they had never realized

any loss from this cause. The figures certainly back up
this assertion. A 40 light converter uses about 35^
horse power.
As Mr. Leonard quotes Bro. Kennedy as good authority

on transformer work, I will quote him also, as he said dis-

tinctly that he * could use transformers with a loss of less

than 2 per cent." My experience leads me to believe that

this is correct, but I will take a loss of 5 per cent, men-
tioned by Mr. Leonard, which would give us a loss in a 40
light transformer of .16 horse power when running at full

load. If empty, the loss would be much less than this.

The primary wires for this converter have 2 amperes,
passing at full loads through many convolutions placed very
near the iron. As the loss in this transformer is electrical

as well as magnetic (and probably largely electrical) the
loss by retardation will be a small part of .16 horse power.

It is difficult to imagine a primary circuit of 1,000 light

converter plant to be so situated in relation to the iron in

the neighborhood, as to use up the same energy by retarda-
tion as is used in a 40 light converter when empty, which
shows pretty conclusively that the retardation from this

cause is too small a factor to talk about.
This diagiam is intended to represent the relative energy

of the continuous and alternating currents. By drawing
all the waves above our zero line then draw a line along the
lop of the waves for the fifty volt line. The areas of all

stations in Chicago and New York] comes very largely from
the same persons who made the first installation of a large

incandescent plant that was put into the United States."

Possibly, these capitalists bave some other benefits from

their investments than that arising from the actual income
of the stations themselves. That has often struck me as

peculiar feature in the business of the Edison company
which company is mentioned because of the large amount
of work it has done with continuous currents, and because

they are about the only large concern that tried to close the

door against the alternating current, viz : the capitalists

who furnish the necessary funds for the largest Edison plants

in different parts of the world, are interested in the sale of

similar installations elsewhere
;
possibly they look to these

sales for the reward or profit on these large central plants

that have been put in at such an enormous expense.

As Mr. Bliss has promised a paper on the continuous

side of this question, I certainly hope he will give us figures

that will enable us to understand how the dividends can be

paid by the actual earning capacity of large central stations

of the continuous system, not only because I wish to know
positively that these enterprises are a sure success, but also,

for the benefit that such demonstrations will be to the alter-

nating side of the question, because if that will pay which is

so limited in its capabilities, we can certainly feel sure that

another installation furnishing the same class of energy

can pay still better by virtue of its greater flexibility and
almost limitless possibilities.

In the discussion which followed the reading of Mr.
Leonard's paper, this gentleman stated that the "cost of

operating and maintenance of any system is certainly re-

duced if they can operate from one source of supply."
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Thus, showing- that he does not believe in various stations

for supplying- energy to a large city. The remark was
made as applying to central stations, but it appears to me to

apply also to accumulator stations, because they must
be operated on low potential, therefore, there must be many
of these accumulator stations, each one of which is of ne-
cessity equipped with many and varied devices for regulat-

ing the feeders, etc. That attempts are being made to

run lights from accumulator stations, we are all well aware,
and hope, of course, that they will prove a success, but
that remains yet to be proven. When they are perfectly
developed, and supplied with all the regulating devices
above mentioned which appear to be necessary, the possi-
bilities of profit may disappear, and I am free to admit I

am afraid they will.

bination of low potential and high percentage of loss,

means constant attention to the regulating' devices, that is

to say, every one of these secondary stations embraces
more or less the difficulties of the present continuous cur-
rent station. And, further still, the secondary network
can give but a uniform electrical condition th,-orclically,

therefore your continuous current, whetherit is of the3-wire
system, multiple series system, continuous current con-
verter system, or accumulator system, is limited, and very
much so, in its possibilities. Any use of them at all, re-

quires high engineering ability, and the very best of en-
gineering ability can only accomplish a limited amount of
work.
The alternating current is entirely a different sort of fel-

low
; extremely flexible, and unlimited. It enables us to

Edison Tubes for 1,000 Lamps at
6,000 Feet.—Loss 10^'.

Conduit with Primary Wires for 1,000 Lamps at 6,000 Feet.
Spaces TO Draw in Cable for 3,000 additional Lamps.—Loss lYzic

The idea of converting our energy seems to be the pre-

vailing idea of to-day, and our electrical journals are filled

with illustrations, paragraphs, figures, etc., about some sort

of a converter system, alternating converter, continuous cur-

rent converter, accumulator converter, each one trying to
prove that his especial system of conversion is the best.

T.'iis is interesting, as it shows pretty conclusively the
general feeling that the continuous current of itself, is al-

together too limited in its possibilities for the work that

we have in hand all over the world to-day. Our industry
is growing, and people are not satisfied with working
within just such prescribed limits. Hence, the various de-
vices that enable us to go beyond these limits,—and the al-

ternating current seems to be just the thing wanted for the
purpose, as it does its work in a manner not accomplished
by any other converter system.
Admitting that the continuous current converter may be

start small and grow with the demands with but very little

trouble in the calculations. The cost of the conductors
being a very small part of the whole installation, it is easily

determined what the installation will cost. Those of you
who have made calculations for the continuous current plant,

or have been called upon to furnish the necessary data for

such a calculation, appreciate readily the dilHcuIties involv-

ed, nearly all of which difficulties disappear the minute
you commence to work with the alternating current. The
change in the load of a considerable amount in one part or
the other, it is readily taken care of by an ordinary man
and at no very great expense. Possibly, a little work for

the expressman to carry a few converter boxes from one
customer who has given up lights to another who has
taken^some on. There is no great bother about maintain-
ing proper potential. This current will also furnish almost
any phases of electricity desired. Instead of having a

Relative Energy of Continuous and Alternating Currents.

made quite a success, it still can never be placed about
town in all sorts of situations, and of all sizes, as can the

alternating current converter. It is a machine more or

less difficult to keep in order, being, as Mr. Leonard says,

"run at a high-speed," that necessarily means constant
watching. Therefore, these converters must be used in

secondary stations with low tension system distributed from
them, 'fhis is also the case with the accumulator. It also

requires a great deal of attention, and if used for central

station distribution, must be placed about town in second-
ary stitlons. As the network from each secondary station

is low tension, we must still work on high percentage of

loss, in order not to have too many stations, and this com-

couple of wires in our rooms which will furnish no volts

and no more or no less, we have a couple of wires which
will furnish any voltage, or most any quantity desired, so

that if a new industry should arise where 8,000 or 10,000

volts are required, two little wires carrying the alternat-

ing current, will furnish the energy which can be converted

to this potential. Or, if a very large quantity is desired of

low potential, these same two wires wilt furnish it.

For the rental of lights alone, the general impression has
been, that the alternating current can do it satisfactorily.

The work of motors on the alternating current has been
discussed sufficiently before the club, therefore we will

await further developments in this direction. The alter-

nate current motor is certainly further advanced to-day
than was the continuous current motor when the work
commenced with the continuous current distribution, so we
will soon be able to rent power from our alternating net-
work, provided it is found a matter of policy to do so from
the electric lighting circuits.

There are other industries now before the world which
certainly bid fair to become of great importance, and as one
department has been pretty well developed, I will allude to
that more particularly, and that is, the welding and manip-
ulating of metals by electricity. I have been fortunate
enough to secure a number of samples of metals welded in
this way, showing that I am not dealing in " futures" when
talking of this industry. There may be a large source of
revenue to central stations that are providing alternating
currents, in furnishing the energy for this class of work.
As it may be said that the continuous current is also being
used for the welding of metals. I must say that this method
has not proven a success, having seen the operation in a
large workshop in Paris, where they tried to make oil tanks
by welding metals together with a voltaic arc ; I know that
the method is not at all a practical success as yet, as the
metal is oxidized and destroyed, burnt up so to speak, by
the intense heat.

The continuous current can be used for electric welding,
but as enormous quantities of current are required, the dy-
namo supplying the same must be near the work. This
limits the continuous current very much for this class of
work. Not so, with the alternating current converter. We
can attach to our two little wires a very small converter
for jewelry work, or a very large converter for heavy
welding.

Another feature of the question is this, it is easier to work
the registering meter on the alternating current than on the
continuous current. The difficulty in this class of meter
lies in the fact that they must record in proportion to the
number of lamps burning, or the amperes used, whereas the
work done is, by itself, in proportion to the square of the
amperes. This difficulty is quite easily met in the alter-

nating current, by the use of a simple kicking coil, but it is

not one easily met in the continuous current.

I have made a diagram [page 239] illustrating the subject
of my paper as a final summary of what I have tried to
express. I think it shows pretty conclusively what my
title implies, namely, the continuous current limited vs. the
alternating current unlimited. On the left I have pictured
two large wires for carrying 1,000 amperes and 125 volts,

which you will see equals 125,000 watts. Connected to
these wires I have represented an accumulator, motor and
an incandescent lamp. I do not mention time circuits,

telephone or telegraph, as I do not consider them worth
bothering with in an electric light station. These differ-

ent factors are all necessarily 125 volts, not more or not
less, simply limited to that phase. On the right of the
drawing I have represented two small wires for 1,000 volts

and 125 amperes, whicli is equal in energy, namely, 125,-
000 watts, The wires for this current are one-quarter the
diameter of the others. I have represented, as connected
to this circuit one transformer, operating 52 volt lamps,
one operating iro volt lamps, one giving 20,000 volts, an-
other giving 20,000 amperes for heavy welding, one giving
500 amperes for jewelry welding, and I have also Professor
Thomson's method of charging the accumulators on alter-

nating currents, and I have a motor. Here you see are
two circuits side by side conveymg the same energy, one
of which gives us fixed e. m. f., and the other gives us
almost any e. m. f. or quantity we wish. To carry the
continuous current of such a quantity, r.ooo feet with a
loss of ten per cent., we would need copper rods two
inches in diameter, whereas, the other current can be car-

ried at greater distances on a very small wire.

Vice-President Brown : Gentlemen, the paper is now
before you for discussion, and I will be glad to hear any
remarks upon it.

Mr. Bliss : I move a vote of thanks be extended to

Mr. Cutter for his very able and interesting paper.

The motion was carried.

Vice-President Brown : We expect to hear some-
thing from Mr. Leonard.
Mr. Leonard : I have so many points jotted down that

I hardly know where to commence One thing struck me
as particularly happy in Mr. Cutter's paper, and that was
his frequent characterization of the alternating current
system as a "fellow." I think if I remember Mr. Webster's
interpretation and definition of the word, the use of the
term was quite appropriate.

The first point I have jotted down is hot water and elec-

trical distribution as being comparable ; I think that is

assuming a great deal. In the distribution of steam power
by means of water at high pressure, or high temperature,
there would be an enormous loss, due to the loss of latent

heat of the water by condensation. No such loss as that

of latent heat exists in anything electrical.

Mr. Cutter touched upon my first paper as being biased,

and seems to assume as one of the other papers have that

in my paper I did not leave any place for the converter sys-

tem. My paper was entitled I think, "The value of the

continuous current z/j-. the alternating current." I thought
I made myself clear in my paper, that I believe in the

future of the continuous current converter for the transmis-

sion of elecirical energy over long distances ; if I did not

say so I wish to emphatically state it now.
I was unfortunate enough to be called away on import-

ant business on the very day that Professor Badt read his

last paper, so that the picture of the St. Paul station, which
has been before us, I was not able to comment upon. I

have seen the St. Paul station, and I did not have the same
difficulty when I was there in seeing the building in the

background that I have in the diagram here. The pro-

fessor has found 54 wires at St. Paul ; that may be so, I

am not exactly familiar with the number of wires. But I

saw in a similar station that we carried our energy at a

much farther distance, probably twice the distance that

^Continued on 'page 239.)
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Notice to Subscribers.
Subscriptions to the AVestern Electrician,

weelily, at $3 per annum and T/ie Electj-ical

Engineer, of New York, montlily, at $3 per

annum now filled from this office at $5 per an-

num for both journals.

Again we take the liberty of devoting a few

words to ourselves. At certain seasons of the

year, both before and after the'great conventions

of men interested in electrical progress, unusual

demands are made upon us for space in

reading and advertising columns, and at those

times the Western Electrician largely exceeds

its customary number of pages. Last week we
had the pleasure of presenting our readers a

paper of thirty pages, containing all the matter

the printer could crowd into the forms. This

week we have been compelled to add two pages

more, making the total number of pages in this

issue one-third more than the number we have

been in the habit of printing. The demand
upon us at this season of the year, especially

when no extraordinary effort has been made to

increase the size of the paper, speaks very well

for the state of the electrical business and of the

Western Electrician as an exponent in the

west of that business.

The subject matter of the paper this week is

well assorted and very comprehensive, and he

must be very hard to suit who does not find in

the reading columns an article, illustration, a bit

of news, a new idea, thought or suggestion that

is interesting and of service. The details of a

new electric lighting system are shown
; an illus-

tration of a new incandescent lamp socket is

given ; the Waterhouse self-regulating dynamo
is described

; an exemplification of the use of the

electric motor follows ; then comes Mr. Cutter's

able paper upon the " Alternating current un-

limited," liberally illustrated with cuts reduced

from the drawings prescnteil before the Chicago

Electric club ; Mr. Lockwood continues his ad-

mirable article on " Practical telephony," and

besides all this there are several pages pregnant

with newsy notes of what is going on in the elec-

trical world.

This issue of the Western Electrician in

respect to its " make up"—to use a typographi-

cal term—is a fair illustration of our idea of what

an electrical paper should be It is not so tech-

nical or scientific in character that it cannot be

read save by electricians ; on the other hand, it

is not so light that the electrician cannot read it

with profit. To the lay reader, the student, the

electrician, the scientific man, the dynamo ten-

der, the clerk, the business manager, the sales-

man, the purchaser, the advertiser—in fact to

readers all over the United States, Great Britain,

France, Germany, Belgium, Italy, Sweden,

China, Japan, and far off Australia this paper

goes with its record of the electrical accomplish-

ments and electrical news of the week.

The midsummer meeting of the National

Electric Light association will be held at the

Hotel Brunswick, in New York, August 29th, 30th

and 31st, this being the decision of the execu-

tive committee at a meeting held last Friday.

It is said there is danger in the decree of the

Spanish government that all theaters must be
lighted by electric light. The new illuminant

must be adopted v/ithin six months. There are

not electricians enough in the kingdom to see

that the work is properly performed and if there

is an influx of experts the danger will be that

the installations will be hastily and poorly made.

Four manhole covers over the underground
conduits were blown off by an explosion last

Monday in Chicago. It is supposed that the ex-

plosion was caused by the mysterious ignition of

gas which had collected in the conduit. Com-
missioner Swift says that he proposes to institute

an investigation as the explosions are becoming
such frequent occurrences.

The office of The Progressive Age has been
removed from Philadelphia to New York and
the paper hereafter will be issued as a semi-
monthly instead of a monthly. Tlie Progressive

Age is an able paper and has thoroughly covered
the range of gas topics to which it has devoted
its attention. The present prosperity of the

paper is manifest; consequently we can do no
more than wish for it a continuance of its pros-

perity and a maintenance of its standard of ex

cellence.

The promise that Mr. Cutter would prove an
an able advocate of the alternating current in

the argument "The continuous current vs. the

alternating current" has been fulfilled, as a read-

ing of his paper in this issue will show. Mr.
Cutter outlines his position on the start, i.e., he
believes the alternating current unlimited and
regards its outlook as much better than that of

the continuous current. Even a summary of the
the points he makes is quite of the question and
it must sufifice to simply call attention to the great
flexibility of the alternating current as exemplifi-

ed by the illustrations on the opposite page.

There have been within the last two weeks an
unusual number of fires caused by electric light

wires. The reports that the daily papers give
are of too general a character to indicate in just

what manner the fires originated. The necessity
for careful work is emphasized by these conflagra-
tions. Unless English journals are mistaken
there is too much careless wiring in this countrv.
There is just this to be said in reference to fires

attributed to electricity: As country correspon-
dents always infer that every blaze is the work of

an incendiary so their city brethren infer that
most mysterious fires originate from electric light

wires. It is more reasonable to account for a
fire in this way than to suppose spontaneous con-
bustion even if the supposition is no nearer the
truth.

Tkain lighting by electricity is steadily pro-

gressing in tlie west. The latest instance is a

vestibule train of the Atchison, Topeka & Santa

Fe railroad. Thciight is furnished by an incan-

descent dynamo which occupies a corner of the

baggage car and which is run by an upright en-

gine taking steam from the locomotive. The
train is also heated by steam. Witli the electric

light for an illuminant, steam for heating, a vesti-

bule between the ends of adjoining cars to keep

out the dust, to do away with danger in passing

from one car to another and to largely decrease

the possibility of "telescoping" of the cars in

case of a collision, the traveler's life is made
very pleasant.

This installation of the electric light will be

watched with interest, inasmuch as it is to be

operated under difficulties not ordinarily met.

It is not often nowadays that a good word is

said for the much abused telegraph poles. In

the recent fire which destroyed the offices of the

Daily Leader and Homestead at DesMoines, la.,

the employes found it impossible to reach the

ground by the stairway as the flames barred the

way. They took to the roof and by some means
reached the poles down which they slid safely, if

not gracefully, to solid ground, amid the cheers

of an admiring throng. The accounts state that

they received numerous electric shocks en route

but no explanation of these phenomena is

vouchsafed. A few days later the cornice of a

building fell without warning on a crowded
street in Chicago. Fortunately the heavy mass
lodged in the telegraph wires. Had it fallen to

the street several persons would have been

maimed if not killed. It is a pleasure to credit the

much maligned pole for its services in saving

human life in two instances within as many days.

The New York papers are demanding that as

a measure of precaution the wires in the

metropolis be put under ground at, once. The
New York M'^orid recently sent an expedition of

three men on a tour of investigation. They ex-

amined several electric light circuits. Their re-

port, which fills three columns, is of an alarming

character. It is true, of course, that the in-

vestigators started out to prove that the wires

were in a bad condition and, of course, they

found evidence in support of their position, but

if even one-tenth of the article is reliable and the

remainder exaggeration, there is still reason to

believe that no little danger exists. They found

the insulation in bad condition, the wires were

insecurely fastened and the arrangement was
such that crosses between telegraph and tele-

phone and electric light circuits were liable to

occur at a hundred different points. The World
says that the dilemma is a simple one, " either

the wires must go under ground or some of the

inhabitants." This is undoubtedly putting the

case too strongly, but the matter is one which

may well commend itself to the careful attention

of New York companies.

A New York coroner's jury has found an

electric light company responsible for the death

of a lad by a shock from the wires. Two deaths

from this cause have occurred in New York city

within a month, but it is only fair to add that the

whole number of deaths attributed to this cause

is only seven within the last five years. In the

case in which the company was censured the lad

took hold of a wire which was dangling from a

pole and, in some way, it is not easy to see how,

received a shock which caused his death. The
accident which caused the death of the Bowery
bookkeeper was the result not of any company's
carelessness but of the unfortunate man's own
foolhardiness. Still the accident has been pro-

ductive of the usual number of flings at the elec-

tric light. It will be remembered that the un-

fortunate man lost his life in attempting to reg-

ulate an arc lamp in utter disregard of the

repeated orders of the company's superintend-

ent. Yet a correspondent in a New York
paper urges that the president of the company
be prosecuted for manslaughter. This is on

a par with the majority of remonstrances against

electric light companies. It is scarcely more
absurd than to call upon grand juries to indict

officers of gas companies because rural visitors

are suffocated in hotels as a result of blowing out

the gas.
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(Continued from page 237.)
they did at St. Paul. There were 18 wires, which were
about No. 12, hard drawn copper.
At Oskaloosa we have a system which is operating 3,000

ncandescent lamps. We have |8,ooo worth of copper,
based upon the ligures of to-day; it cost us very much less
than that, as it was bought when the market was about 13
or 14 cents. Our copper for that station has cost us, as I

say, including mains, feeders and everything in the shape
of copper except the inside wiring, $8,000; converters for
3,000 lamps at a less figure than I ever heard mentioned,
would cost $9,000, without taking into account the feeders,
mains, and the necessary labor for setting up these con-
verters, etc. The pole line of course is much heavier than
would be required by the alternating system.

Mr. Cutter has criticised my statement, that the average
length of a feeder of 6,000 feet corresponded to a circular
area of 18,000 feet diameter. It might perhaps be a little

difKcult to demonstrate this verbally. This is naturally only
a question of determining the center of gravity. Where
would the center of gravity be located in the sector of a
circle which had 9,000 feet radius? I think it would be evi-
dent that the center of gravity is two-thirds the way out
from the center along the radius.

Mr. Cutter talks of the use of the continuous current
converters, for outlying districts, and the danger which
would accompany the use of such converters. Of course
in my paper I only mentioned the converter which the Edi-
son company have among others which are probably in this

field. In my paper, however, I was particular not to men-
tion the motor generator, as the only possible converter or
mode of conversion as it is far from being the only one.
While in New York recently, I had occasion to spend an

afternoon at the Edison laboratory and was very much in-
terested in watching and learning the result of a test of the
continuous current converter, in which no iron and no cop-
per was in motion, and in which the electrical conversion
was occasioned by the motion of the lines of force at an
enormous speed. As to the danger of a cross between the
primary and secondary of a motor generator, I think, Mr.
Cutter cannot be familiar with the construction of the
piece of apparatus. A cross of any character in a motor
generator immediately robs the field '; the danger is abso-
lutely hypothetical.

this so often that I imagine it now comes from me as a
good deal of a " chestnut." Every converter is to be run
from its maximum load to its minimum ; therefore, the
efficiency of the converter at full load is an extremely im-
portant factor in the efficiency of the system. Of course
this has been mentioned heretofore and the statement can
not be challenged in regard to a leak in the converter. I
happened to be at Richmond where they were operating
and constructing an electric railway. The railroad was de-
riving its power from the station, and in tlie same station
was a Westinghouse alternating current system I asked
him where the converters were and how they worked ; the
reply was that they burned out about twelve or fourteen.
The gentleman I asked was not quite sure, but he thought
they were burned out and in regard to the armatures he
was not quite sure if he had not burned out one or two.
The motor Mr. Cutter left to the future. At Richmond,
of course, there was a very practical illustration of the
means of operating anything by way of motors.
Of course, we all recognize and agree with Professor

Thomson, that there is a very large field open for welding
by electricity, and that electricity may be used, to a very
large extent, for this purpose. But while the alternating
current is well adapted for this purpose, there is no reason
why the Edison system, operating 100 or 200 volts, by
using an interrupter could not be able to reach results
exactly of the same character obtained by adding to or tak-
ing from the number of volts. Therefore, I do not think
we are unable to secure the same results, in the way of
welding.

The last diagram, which Mr. Cutter says shows a 16
candle lamp attached to a one inch rod, is not important in
my estimation. It shows vast possibilities, to be worked
out in time, in the alternating system, which would give
them plenty ol thought for a long number of years
Mr. Cutter : 1 still am unable to e.\plain how the

lamp which according to Mr. Leonard's explanation would
have been 12,000 feet from the station instead of 9,000,
because he said that the 6,0 o foot feeder was equal in re-
lation to the distribution over a circle of 18,000 in diam-
eter. Now if he moves his center of gravity two-thirds
out from the center then how he is to come up to the
center? How be can do that I can not understand, without
moving the full distribution of the lamps.

current you would not operate the maximum load more
than 1,000. Quite recently there have been some very im-
portant tests conducted, I have forgotten who made them,
but I remember of reading them recently. It was a
matter of determining whether there were any possible
differences between the energy taken by a lamp of one
candle power in the alternating current and the continuous
current systems, and the result was there was hardly any
difference. It has been published quite extensively, I have
read it within the past six weeks. As to the diagram as I
have before indicated it does not portray the actual con-
dition of afi^airs. And as to the sine curves, there may be
sine curves representing the curves of energy of the altern-
ating current, but it is almost universally limited. The
sine curves would represent the energy of the alternating
current of the theoretical generator, but it does not repre-
sent the curves at least if I understand it that way. I
therefore think that the diagram is incorrect.
Mr. Cl'TTI'.r : I would like to explain in making that

pure sine curve I did it because the best authorities
which I could find upon the matter consider that the
curves in the alternating current would be pure sine curves
especially if the coils were in the circuit; it had the element
of self-induction.

Mr. Leonard : I think it is almost impossible to argue
a point of that character, because Mr. Cutter has indicated
one of the principal features of the alternating system, and
I do not think that is right.

The Skiivanow Primary Battery.

The attempt which was made in the early part-
of 1885 to destroy the Houses of Parliament by
dynamite led to the introdtiction to public notice
of a new search light driven by a primary battery,
and designed for use in small boats on rivers,

says a writer in Iro?i. It was introduced by Isi-

dore Spielmann, who about the time stated experi-
mented with the apparatus, which was in the first

instance intended for the use of the river poHce
in patroling the Thames opposite the House

LfL Jt

'}VestcrnJ/ectridan

Continuous Current Circuit of i,ooo Amperes and 125 Volts
connected to accumulator, motor and lamp.

I noticed in the sketch he refers to a 2ojj! drop in a sys-

tem in New England. I am familiar with the Edison sys-

tem in this country ; I doubt if there is an Edison three-
wire system in the east, which has a 20^; drop.

Mr. Cutter places a great deal of stress upon the subject
of engineering ability. As to the electrical engineering
ability, no doubt central stations of any size require a man
of sufficient brain to operate the feeders of the station,

and any man of sufficient knowledge to operate feeders
properiy would have no difficulty in figuring abstruse
problems. Now, we have no difficulty whatever in educa-
ting our ordinary foremen, and they are drawing very
moderate salaries, and they can figure a three wire system
down to a result so that it will have to be just merely
checked over by us to give us the correct results.

As to undergrounding of the wires, the Denver station

has been running all this time, and it was put down with
the idea to see what effect the rust would have upon the

energy. I also happened to have a conversation with the
superintendent of Siemens, abroad within the past few
days, and he states that in Berlin—I think Berlin, or some
town in which they recently had an Edison installation on
a three-wire system—they laid their conductors three years

ago, and from that time to this they have never had occa-

sion to break the ground to repair any of the conductors
then laid.

Mr. Cutter has endeavored to show us or to prove by
that diagram on the left [indicating] that the energy re-

quired for lamps on the alternating current is less than that

of the continuous current, because the areas in these two
diagrams are such that they are less in the alternating cur-
rent than in the continuous. This reminds me of the days
when I was a boy, studying geometry. It is the rediictio

ad abstirdttin when he reminds me that these diagrams rep-

resent the exact difference between the space for the alter-

nating and continuous current. That, to any person's

mind, is evidently absurd. One thing I think he has
proved is this : That these two curves do not represent the
energy of the alternating and continuous current systems.
He speaks of the effect upon the eye due to the heat

cooling . If we are going to work by the effect upon the

eye alone, possibly there may be some ground for that, but
if we are going to work upon the actual illumination of a

room and not by the lamp itself, then I think that any such
argument is very slight.

I think Mr. Cutter has also passed over what we think
as an important part in the operation, and that is the

efficiency in the condition of the converter. I have said

Al TERNATING CURRENT ClRClflT OF I,O00 VOLTS AND 12$ AmPERES CONNECTED TO 52 VOLT LaMPS,
FUKNISHING 2,000 VOLTS FOR ANY PURPOSE, TIG VOLT LAMPS, 2,000 AmPERES FOR HEAVY WELD-
ING, CHARGING Accumulator, connected to Motor, furnishing 500 Amperes for Jewelry
WELDING.

Mr. Leonard. Where would you assume the center

of gravity in such a system ?

Mr. Cutter: Assuming this an equal distribution,

then it would be in the center of the circle.

Mr. Leonard : The problem resolves itself into a

large ninnber of sectors of circles. The center of gravity

would be two-thirds out from the center. The sector

would be, therefore, able to supply 6,000 feet over the

length of the entire circuit.

Mr. Cutter : Then I understand you do not stop two-
thirds out from the center.

Mr. Leonard : Not at all.

Mr Cutter: I cannot understand it. Another point

Mr. Chairman, in relation to the danger of the motor gener-

ator. I understood distinctly they were both run in the

same armature and provided he has eliminated the danger
as nicely as he portrays, I would like to understand how
the escape comes through there. I still think my remarks
with regard to the 2,400 volts will exist—the danger will

exist throughout the whole netwoik, when there is a leak

of any kind between the primaries and secondaries in any
one of the motor generators in the system.

The station I spoke of in New England, was calculated

for 1,000 13 candle power lamps and I know very well that

capitalists would be very well pleased if they could run the

maximum 1,000 lamps in that station.

In relation to the diagram which I made to represent the

relative energy of the two systems, I look upon it as the

most interesting I have made, because I am free to admit
I would like to know what energy the current has.

JfK. Leonard: The first point Mr. Cutter mentioned
was the relative danger of a cross between a primary and
secondary. In his paper he mentioned a cross in the motor
generator might be more liable, but a cross in the motor
generator robbed the field, and the entire condition would
be changed. The machine would immediatelv run right

down and the strips would blow. As to a cross between
the primary and the secondary on the poles of course any
such cross as that would be similar 10 a cross between
the primary and secondary on the converter system.

Relative to the capitalists in New England, I did not
state that the station would supply the maximum load

1,500 lamps. I said it would operate 1,500 lamps, con-
nected under ordinary conditions. If the converters were
placed, they must be so placed that each one of them may
be, at the same time capable of supplying its ma.\imum
number of lamps. Therefore you would have two con-
verters of 1,500 lamps while probably as in the continuous

of Parliament. The object was to throw a strong
light from the middle of the river on to the palace
of Westminster. The difificulty to be overcome
was the obvious one presented by the size of the

police boats, which does not admit of their being
fitted with engines, dynamos or bulky accumula-
tors. The only source left was that of the pri-

mary battery, and from this was derived the light

with which the trials were made. The battery

used was the invention of George de Skrivanow,
a Russian inventor, who died about that time.

The elements of this battery consist of a small

packet of chloride of silver and two plates of zinc

placed in each cell with a weak solution of caus-

tic potash. In applying this battery to domestic
lighting, a small one is placed in the stand of a

moderator or other similar kind of a lamp, which
can thus be utilized for the purpose, a glow lamp
being fixed on the top in place of the ordinary

burner. The author inspected a number of lamps
thus arranged. Taking one lamp as a typical of

the rest, he may explain that it had a battery con-
sisting of three boxes, each measuring only 4x2x1
inche^^, and which supplied the current to a glow
lamp of Italian manufacture, the light being an
exceedingly good one. It was stated that it

would burn for twelve hours with undiminished
brilliancy, but at the end of that time the silver

would be converted into pure silver, and would
require to be revivified. This is effected by
washing it in a solution of nitric and hydrochlo-

ric acid. It is then replaced in the battery for

further use, there being no waste of the silver.

The marked advantage of this system of domes-
tic electric lighting, beyond the portability of the

lamps, are the absence of fumes, the small battery

capacity and the great electromotive force, this

being 1^3 volt for each cell, which is only one

inch in width.
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Practical Telephony.
I'ART IX.

By Thos. D. I.ockwooi).

There does not seem to be much more to say

with respect to the construction and operation

of tlie BlalvC transmitter. It remains to speak

of the faults which do or may develop in it.

If everything else connected with the appara-

tus and line is all right, and the transmission is

weak or is reported weak, the most prob-

able cause is that the user stands with his

lips too far away from the mouth-piece.

It is one of the noticeable things about

telephony that the average user either wants to

shout at the transmitter, or he won't speak loud

enough; and that if he does not attempt to climb

in the mouth-piece, he will stand at the full

length of the cord away, and turn his lips to the

other side of the room. Therefore it is always a

safe proceeding to find out the modus operandi of

the complainant before making any change in

adjustment. If it be found that the part of the

user is faithfully performed, it may be that the

contact between the carbon button and the plat-

inum contact piece is too tightly adjusted, or

that both are too tightly pressed against the dia-

phragm center by the adjusting screw and lever.

In either case the proper remedy is to cautiously

let down the screw. With a little practice one may
easily acquire the ability of testing for this fault

without any one at the other end of the line to

listen; that is the ability to test by what is called

the side tone alone. To do this, the rule is,

" Hold the hand telephone to your ear with your

lips about three inches from the front of the box;

speak in an ordinary tone of voice articulating

plainly; then utter a sustained fairly loud musical

note." If the transmitter is all right, after some
practice you will hear the conversation or note

in your ears and can readily judge of the condi-

tion of the instrument. If upon starting to ad-

just, the side tone comes faintly, screw back a

little, until it returns clear and loud. Occasion-

ally, and especially in hot weather, the rubber

ring surrounding the edge of the diaphragm gets

viscid or sticky, and develops a tendency to stick

to the ring-seat or frame. In this case it is only

necessary to gently loosen it all round; and it

may be well to rub a little fine chalk over the

rubber surface, so as to absorb the stickiness.

The same trouble will occasionally develop at

the end of the dampening spring where it presses

upon the diaphragm. This is not however fre-

quent, because for a number of years it has been
guarded against by the manufacturers, who cover

the end of said spring with a little piece of

cloth. The speech instead of being weak may
be too loud, or while just loud enough may be
shaky or indistinct. This is caused usually by
the adjustment being too loose, in which event

the instrument while working properly as long as

spoken to very softly, produces an unpleasant

buzzing and rasping sound which blurs the words
and distorts sentences. A half turn inward
or less will usually remedy this fault. Some-
times the same trouble arises because the

point of contact between the carbon and platinum

is not perfect or has become dirty. If the first

action does not remedy the trouble this should
be looked to, and any such imperfection

thoroughly remedied. A radically bad carbon
button should at once be discarded. If the polish

has worn off, or if the surface has become rough
or frayed; there is no better way for an inspec-

tor to repolish or re-smooth them, than to vigor-

ously rub the faces of two buttons together. By
this process they can be made very smooth and
bright. What I mean when I speak of a radically

bad carbon, is one which is spongy or honey-
combed, and upon which it is impossible to pro-

duce a smooth and uniform surface. Or it may
be that the transmitter refuses altogether to

speak. What then? In that case it is pretty safe

to say that either the main or the primary circuits

are practically open at some point. The first

thing to do, is of course to find out which circuit

is at fault, and that being done it is an easy
matter to locate the break. This, however, is a
matter which I shall deal more fully with a little

later when considering troubles which affect the

telephone outfit as a whole. It may be said

here that in all such cases it is well to keep a

weather eye open for the corrosion due to super-

fluous acid near the hinge connections and bind-

ing; srrcws, and for loose screws everywhere, for

though every precaution is taken in inspection

after manufacture, as long as ships are but

boards, and sailors but men, so long faults will

occur resulting sometimes from the negligence

of the mechanic making the machine, and some-

times from that of the inspector who passed it.

The Transmitter Battery.^From the

microphone transmitter itself, we progress natur-

ally to the battery that works it. Various types

of battery have been and are used; but the

Leclanche type and its analogues are more used

than any other. It does not seem requisite in

this series of papers that I should discuss various

forms of batteries; as the subscriber uses what is

given him, and as what is given him is either the

disque or prism form of Leclanche I will confine

my attentions to these calls.

One cell is generally employed and one cell is

generally enough. The disque Leclanche cell has

a porous cup and the prism has none, and this I

think is the main distruction between them. I

don't know why the "disque" is called the
" disque," and I don't think any one does. Prob-

ably it is a kind of trademark.

No greater mistake can be made with any open

circuit battery than the use of a cell which is of

small size. Good results will invariably accrue

from the employment ot as large a style as can

be obtained and got into the battery box; because

the " hold-out " of the cells depends as much as

anything upon its size.

It is customary for text-books and manuals of

electricity when speaking of this battery, to say

that its elements are carbon and zinc. This

statement is quite incorrect. The two elements

are zinc and a mixture of peroxide of manganese,
and crushed carbon, a combination giving a

higher electro-motive force in a solution of sal-am-

moniac (chloride of ammonium) than a zinc-car-

bon couple. The only use of a porous cup in this

Leclanche cell is to hold the mixture loosely to-

gether. Therefore, it cannot be too porous; and
many otherwise first class cells have proved very

poor in practice, simply because the fluids could

not readily pass through the wall of the porous

cup. Ifthenitbe found upon examination of

any particular cup, that its material seems in the

slightest degree hard or glazed, it should before

being put into use, have a number of holes bored

through the side, so that the sal-ammoniac solu-

tion can freely circulate throught it. A carbon
plate is placed in the center of this cut, and fitted

with a lead cap surmounted by a screw-post. All

round this a mixture of peroxide and crushed

carbon is loosely but firmly packed; and the top

of the cup is than sealed over with a pitchy mix-

ture; a pair of small glass tubes being first placed,

so that the pitchy mi.xture will surround them
and hold them in place. These being open both

inside and outside of the pitch afford a chance for

the gases generated to escape. The bore of these

pipes is or should be wide enough to admit the

passage through them of an inspector's small

screw-driver. Sometimes the pipes are dispensed

with and holes are left through the pitch by
letting the latter flow round small rods, which
are withdrawn as soon as the sealing cement
stiffens. It is not material how the holes are

made, provided that they are made, and
that they are clear from end to end while

the cell is in action. It always pays to

buy first-class porous cups for Leclanche batter-

ies. The manufacturer who sells a battery a

good deal cheaper than anj'body else, is very apt

to get square by putting in a smaller amount of

peroxide of manganese than anybody else. The
recuperative power of the Leclanche cell is

largely dependent upon the amount and quality

of the manganese peroxide that is in it. Hence
the necessity of having the best. Some, reading

this, may be inclined to say, " What is the use of

telling us that ? We don't have anything to do
with the buying." My friend I know you don't.

Very likely you knew this as soon as I did, but
your fellow inspector there doesn't and it won't
hurt him or you either to know it, simply as a

portion of your common stock of knowledge;
and in the second place, it is a good thing to be
able to give a good and correct reason why cheap
batteries don't stand up very long. Give your
reasons often enough and by and by they will

carry conviction to those who do the buying.
The peroxide of manganese is a pretty good

conductor, and contains a great quantity of oxy-
gen. So it is not only advantageous as being a

long way from zinc in the chemical scale and thus

adapted to generate a strong current, but parting

with a portion of its oxygen, it also enables the

cell after being used a long time to recuperate

by the combination of the said oxygen with the

hydrogen generated during the action of the

battery; which hydrogen would otherwise coat

the central carbon plate and the conducting sur-

face of the conglomerate mixture and greatly

interfere with the proper working of the battery.

But as the o.xygen of the peroxide attacks this

free hydrogen, it is innocuously converted into

water.

The sal-ammoniac solution should be kept

strong. All sal-ammoniac is more or less adul-

terated with iron. I have not found a small

amount of iron harmful. The solution ought not

to reach more than one-half the height of the

porous cup after the latter is soaked, as the cell

works better when the upper part of the contents

of the porous cup is dry. The small paper bags
of sal-ammoniac which accompany complete new
cells, contain just about the right quantity; this

can be noticed and measured for future refer-

ence, but it is always a good rule to put in sal-

ammoniac until the water will dissolve no more.

The zincs used in this battery ought always to

be—but hardly ever are—rolled. The rolled

zincs work much better, and last much longer,

than cast zincs do.

When the Leclanche battery has worked for a

while, it generates a number of zinc salts, a crys-

talline mixture of ammonia and zinc chloride,

and two oxy-chlorides of zinc. These are solu-

ble in a saturated solution of sal-ammoniac, but

quite insoluble in water, and this, therefore, is

the reason for keeping the solution saturated.

The formation of bright crystals on the zinc is a

never-failing sign that the sal-ammoniac solution

is exhausted. When this is noticed, the insoluble

salts have got the upper hand to such an extent

that it is not worth while to charge the same so-

lution afresh with sal-ammoniac. The zinc

should be thoroughly scraped, the old solution

thrown out, and an entirely new sal-ammoniac

solution prepared.

It seems right at this point to caution inspect-

ors against the use in Leclanchd batteries of

common salt as an exciting solution. This ma-
terial is so cheap and so accessible, that there is

a constant temptation to use it, especially when
one is examining a telephone at a residence or

store, and no sal-ammoniac is at hand.

In addition to the fact that the electro-motive

force of the elements is much less in a chloride

of sodium solution than in a chloride of ammo-
nium solution, it should be also noted that the

salt has a much stronger tendency to efHoresce

and to creep over the sides of the containing ves-

sel, making a very moist, unsightly, unpleasant

body.
[To be continued^

Accumulators vs. Transformers.

In the last number of the Western Electrician
appeared an abstract of a paper by R. E. Crompton, on

the superiority of the accumulator transformer system of

electrical distribution, as compared with the alternating

transformer system, which was read before the London
Society of Telegraph Engineers and E'ectricians. The
discussion was confined, for the most part, to Mr. Kapp.

He said he was glad to know that reliable accumulators

could be secured now. Mr. Crompton had said that 3,600

units per day was too much for a plant which could supply

a maximum of 600 kilo-watts at the lamps. According to

the London diagram it was so, but the Boston diagram

showed 3,000 or even 3,600, and the Cincinnati diagram

was not very far from that figure. The reason why the

London diagram was smaller was that there were ver}- few

offices on, and probably not many theatres and public halls

where the lights were on for many nights in the year. He
agreed with Mr. Crompton that people had generally over-

looked the fact that a conductor consisted of something

more than copper. The cost of the insulation itself ought

to be carefully calculated, but Mr. Crompton had put down
a higher cost for insulation and laying than necessary. A
high class lead covered cable of half-square inch section

cost about 13s. per yard, and for the double conductor,

.i^l30 per 100 yards. Such a cable could be laid straight

into the ground ; the only protection necessary would be to

cover it up with rough plank, and fill the trench. That

would bring the cost up to a total of £l%i, and not ;^l87.

Mr. Crompton interrupted the speaker to say that .jflS?

had been paid,

Mr. Kapp said the insulation of a lead covered cable

would be reckoned by hundreds of megohms per mile,

while the insulation of Mr. Crompton's mains could hardly

be 1. 000 ohms per mile. A Berthoud-Borel cable of 155
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square millimetres costs at the present advance in copper

^40, or ;^3o for the double main, and ;^I05 for the main
laid. Mr. Crompton's main of only a slightly larger section

costjCloo. There then was a saving of 5 percent., but was
it worth while for so small a saving to give up a main the

insulation of which was measured by megohms, and adopt

one in which it was measured by hundreds of ohms only?

Of course if Mr. Crompton's system was absolutely perfect

it might be worth while, but he would not care to be the

engineer in charge, and be responsible for the maintenance

of these mains. He was opposed to the plan of having a

network of high pressure mains throughout the whole dis-

trict ; he preferred a network of low pressu e mains, with

only a few high pressure feeders going to stated points.

In that way, instead of 20,000 yards of high pressure cable,

there would be only a comparatively short system of such
feeders, and along the network of distributing mains there

would be a certain number of transformers—ten or twelve.

j\Ir. Crompton took distributing mains of one-quarter

square inch section, and fed them from four local batteries,

which were to be installed in mews as near as possible to

the line of lighting ; but in that case there were either too

few batteries or there was too small a section of main. It

was evident that the fewer the points at which the network
of mains was fed the larger must be the section to be able

to take the currents without serious loss of potential. Mr.
Crompton had mentioned four volts as the maximum varia-

tion allowable. That was too much. Me doubted whether
the British householder would put up with the same varia-

tions of light as he used to do with gas. The speaker

thought something like two'ior three volts should not be ex-

ceeded. It was a very difficult matter to settle what size of

main was necessary in a given district. It depended on the

configuration of the place, because advantage must be taken

of the carrying capacity through cross streets. To supply

10,000 lamps continuously burning nine or ten feeding cen-

ters would be required, and in Mr. Crompton's system ad-

vantage could not be taken of the interlacing of the network,

as in a simple two-conductor service. To make up for the

loss of carrying capacity of cross connections Mr. Crompton
would have to use more local centers, and install at least

ten battery stations if he wished to retain the quarter square

inch mains and not exceed the variations of pressure. For
such a number of centers six more attendents would be re-

quired, and at ^100 a year each there would be an extra

;^6oo working cost. If Mr. Crompton wished to retain the

four battery centers, then, instead of a main of a one quar-

ter square inch he would have to use one of 1
'.i'

square inch.

That would come to about ;i^200 per hundred yards, so that

the estimate have to be increased by ;i^20,ooo. The main-

tenance would also have to be increased by ^1.532, and it

would probably be cheaper to subdivide the battery into

ten local centers, and have more attendants. He wished

to ask Mr. Crompton whether, in his estimate, he had in-

cluded rent of roora^ for accumulators. He had told them
that he could not put a drain pipe through private property,

but he wanted to put on private property a whole set of

batteries containing sulphuric acid. The rent would cost

at least ^£"500 annually, and the wages of six additional men
would raise the amount to ;i^i,ioo a year. But if the one-

quarter square inch main were adopted, and the accumula-

tors were fed by alternate transformers, ten in number,
each capable of supplying a maximum of 1,000 or 1,200

lights, the rent would be insignificant, and nothing would
have to be paid for attendance. Mr. Crompton said he

was ready to supply batteries at the figures he had quoted,

and he (Mr. Kapp) knew ihere were many people who
would be willing to supply 10 transformers, each of 1,000

or 1,200 lights, for _;^3,ooo, as against the estimate of

;i^7.500. The space occupied by each transformer would

not exceed about 20 cubic feet, and it would not be very diffi-

cult to find accommodation for it in a chamber lined with

cast iron under the footway, or in a small fireproof room on

mews property. He was rather inclined to think the author

had underestimated the cost of batteries. His authority

for this statement was Mr Crompton himself. A few

months ago he asked that gentleman what in his opinion

would be the cost to be allowed for batteries which should

have a very rapid discharge ; and from the figures then

supplied he found that the cost would be ;^30 per kilowatt,

but according to the paper it would only be ^15 to ^16.

Was there any maker who would supply a battery giving

for a short time and without being injured 10 kilowatts at

;^i6o? Mr. Crompton's comparison of the two systems as

regards efficiency was very unfavorable to the alternating

transformers, assuming, as he did, that a transformer one-

third loaded could not have more than 70 per cent, efficiency.

That was merely an assumption, for Prof. Ayrton had

given them the results of some experiments with a two

horse power transformer which when working at 318 watts

or a fifth of its full output, gave 80 per cent, efficiency, while

at one-third of the full output the efficiency was S5.8 per

cent. It was not necessary to work transformers at less

than one-third of their output. If 20 per cent, loss were

allowed in the feeding mains (which would be a very eco-

nomical way of working) there would then be the 20 per

cent, to draw upon when the transformers were working

with smaller output, so that there was a tendency for the

loss in one apparatus to be balanced by the gain in the

other. If they worked with a reasonably large output it

would not be found so bad as Mr. Crompton made out. He
wished to ask a question about the regulation. When bat-

teries were worked in private installations 2^ volts per cell

were allowed for charging and 2 volts were obtained in dis-

charging. How could Mr. Crompton insure constancy

of potential whether he was charging or discharging ? As
far as the speaker knew, there two methods available.

They could either couple the lighting circuit to the local

centers through rheostats, which must continuously be ad-

justed in accordance with the demand—and this method,

as they all knew, is in use in the Edison stations, but it,

of course, entails a certain waste of energy—or they could

charge the number of cells coupled between the lighting

circuit, and thus they could regulate the pressure. But, m
that case, some of the cells would get charged and dis-

charged differently from the others, and he wanted to ask

Mr. Crompton how he would protect those cells from in-

jury under this trcatn;ient.

Mr. Parker did not take much exception to the

figures which were given in the paper as to the cost of

batteries. Though Mr. Crompton alluded to Vienna, he
did not say what was done there. A matter of 400 or 500
volts did not appear to be a sufficient pressure to work the

batteries with if a comparison was made with the other sys-

tems. The effort made some years ago at Colchester Fccmed
to have fallen out of notice. The reason as to the failure of

that installation did not seem to have been carefully studied.

The first reason appeared to be the insufficiency to the

number of lights attempted, and the second the mode of

insulation used in the cells, which were not so good then as

now. He would like to send some cells from Wolverhamp-
ton, to be tested against anything Mr. Crompton could find.

He had just lately been able to carry out some improve-

ments which would shortly be made public, and which
would enable them to give much more life to accumulators,

and to discharge at a more rapid rate. He did not think more
had been done at Vienna than at private installations. The
manipulation of a battery station was the difficulty, and he

did not see that the cost stood in the way at all. The
battery system could be carried out very much at the same
cost as an alternate current system, and possibly might be

perferable. Perhaps one of the most unique experiences

was at Eastbourne, where the installation of alternate

currents had been running for nearly two years, and there

had been no accident or mishap, and the machine had run
without any stoppage or ce-sation of light. He had men-
tioned these points, not with the view of throwing up any
fire-works, but as Mr. Crompton had described what he had
done he thought it was as well to state what others had done.

Further discussion of the paper was postponed.

The Luminously Bright Young Man,
[After Patience.]

By Henry Hine.

I

If you're anxious for to shine,

In the electric lighting line,

As a man of science bold,

You must run down torches flaring,

Lamps and gas and candles glaring.

And sneer at them as old.

You must crack up commutators.

Armatures and indicators.

Quantity, intensity and field of force.

Incandescence, insulation.

And magnetical rotation,

Which is soon to light the world, of course.

And every one will say.

As you walk your brilliant way,
If this young man is such a bright young man.
As to be too bright for me,
Why, what a very luminously bright young man,
This bright young man must be.

II

If you want to sell a plant,

You must get up all the rant,

You can crowd into your brain,

You must shoot it off your tongue.

To the people you're among.
Like a limited express train,

You must make all men believe.

That you never do deceive.

You'd rather burn your tongue off in the fire;

And this in spite of knowing.
While the words are from you flowing,

That you're a most outrageous liar.

And every one will say,

As you walk your brilliant way,

If this young man is such a bright young man,
As to be too bright for me,

Why what a very luminously bright young man.
This bright young man must be,

III

Your lamps for incandescence,

Are the concentrated essence

Of all that makes good light,

Your dynamos most efficient.

Your experts are omniscient.

Your joints all soldered tight.

The other fellow's stuff.

Is very crude and rough.

His arguments poor and lame,

Follow close these admonitions.

Steer clear of electricians,

And you'll get there all the same.

-

And every one will say.

As you walk your brilliant way.

If this young man is such a bright young man.

As to be too bright for me,

Why what a very luminously bright young man,

This bright young man must be.

Col. L. C. Baker, says in the St. Louis G/o/^c' Democrat,
" It will cost the Western Union Telegraph company over

$6,000 to put their wires in the Exposition building and

get everything ready for handling the business of the dem-

ocratic convention All our wires will be carried by cables,

and we will have fifty operators to take care of bulletins,

newspaper correspondence and the business messages of

delegates. From this you can form an estimate of the

number of words necessary to pay the company for its in-

vestment. Everything will be made especially for this

meeting, and we expect to have the most perfect arrange-

ments ever seen at any political gathering. Perhaps a bet-

ter idea of the volume of business may be gathered from

the fact that five counter clerks and fifty messengers will

be required to receive the messages, which, after being

checked, will be shot into the operating room through

pneumatic tubes and thence sent out on direct wires to the

principal cities of the country."

CORRESPONDENCE.

New York Notes.

New York, May 5.—An interesting suit is likely to

grow out of the libel of the Inman and International Steam-

ship company, limited, against the Western Union Tele-

graph company for damages to the steamship City of Kich-

mond, caused by her screw becoming entangled in the

submarine cables at the vessel's pier in Jersey Cit}', August

igth, 1887. The Western Union company filed a cross

libel on May 4th, in which it answers that the cables were

properly laid and maintained, but that the officer in charge

of the steamer carelessly ran her at low tide over the spot

where the cables weresubmerged. Twelveof the cables were

broken, and communication interrupted for 16 days to the

great detriment of the business, and the cost of the repairs

was $10,789. It is well known that the maritime interests

have little respects for modern improvements, either rail-

ways, electric lights or cables, and this suit is of such impor-

tance financially that it will no doubt be fought through all

^he courts.

The capital stock of the Herzog Teleseme company has

been increased from )j;250,oooto $500,000. The teleseme sig-

naling apparatus has been approved by the police commiss-

ioners in preference to other devices entered in competition

with it, but there is the usual amount of dissatisfaction ex-

pressed by the representatives of rival systems. President

Herzog has submitted a modified contract in which he pro-

poses to erect 400 lamp-post boxes below Forty-second

street, larger than those he has already installed, with sta-

tion house plants, etc., in complete working order for

$100,000.

The recent deaths from electrical shocks, of Streiffer and

Witte in this city, have had the natural effect of reviving

the crusade against overhead wires. Since the organization

of the famous Electrical Subway commission, no attempts

appear to have been made by the arc lighting companies to

renew their wires, on account of the uncertain condition of

their future. The natural consequences has been that the

lines have deteriorated and in many places are in a very

dilapidated condition. The morning JVorMhas taken up

the investigation of the existing condition of sffairs, and

organized a commission, composed of an electrician, a pho-

tographer, and a reporter. In two days they have devoted

five columns to the subject with suitable illustrations, and

as the circulation of the paper is national in extent, the

general effect on electric lighting industries will no doubt

be bad.

At the new Edison central station on Twenty-sixth street,

two of the largest chimneys in the city are being erected.

They will be 155 feet above the street level and measure

18' 9" X 10' 2" at the base and 15' 9" by 8' at the top, the

thickness tapering from 3' to l' 4". Each will be sur-

mounted with an iron cap weighing one ton.

The secretary of the Russian legation visited Pittsburgh

on May 1st, where he is said to have concluded an impor-

tant contract with Mr. Westinghouse for the use of a fila-

ment for incandescent lamps invented by one of his coun-

trymen. The particulars regarding it are not generally

known at present, but it is said to be far superior to any-

thing of the kind now in use.

At the meeting of the executive committee of the

National Electric Light association held in this city yester-

day, it was decided to hold the next convention at the Hotel

Brunswick in this city, August 29th, 30th and 31st.

The annual meeting of the American Institute of Elec-

trical Engineers, for the election of officers, will be held at

127 East 23d Street, on May 15th. The general meeting

for the presentation of papers and their discussion, will

convene at 10 A. M. on the following day. The following

papers will be read: " A new system of alternate current

motors and transformers," by Nickola Tesla ;
" On com-

pensated resistance standards," and " On Professor Moler's

swinging arm galvanometer," by Prof. Edward L_

Nichols, of Cornell university ;

" The possibilities and

limitations of chemical generators of electricity," by

Francis B. Crocker ;
" Subterranean electrical system," by

Professor George W. Plympton ; also a paper descriptive

of a new electrical meter, by Professor Geyer, of Stevens

Institute.

A new electrical journal has been born and christened

T/ie Electric Items. It is to be published semi-weekly,

and as its name implies is to furnish electrical items while

they are fresh, for the obvious benefit of the electrical

trade.

Walter P. Phillips, an old telegrapher and journalist

and the successful general manager of the United Press,

has bought an interest in the Electric Age, established by

J. B. Taltavall, and of which Mr. Phillips will be the edi-

tor. It is the intention of the proprietors to give greater

attention hereafter to the general electrical field.

The publishing office of the Electrical Engineer has been
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removed from 115 Nassau to 11 Wall street, where the

cilitorial rooms huvo been located for three years past.

A lire broke out about 11 o'clock one night last week, in

the chemical laboratory on the top (loor of the west winy

of Stevens Institute of Technology in Hoboken. It is

supposed to have been caused by spontaneous combustion,

and was well under way when tlie firemen arrived. In

about two hours the (lames were subdued, the damage

from lire and water being- about $5,000. P.

Minneapolis Mention.

MiNNEArous, May 5.—The Minneapolis Electric club,

or Society of Electricians was organized on the 24th of

February, iSSS- The purpose of the club is the study of

theoretical and applied electricity and to demonstrate every

subject by means of experimental and laboratory appara-

tus. The oflicers elected are as follows : Geo. W.

McDonald, president; Vernon Bell, vice-president, and

chairman of the entertainment committee; Robert T. Reid,

chief operator Western Union, J. W. Phinney, of the

American district telegraph, N, J. Mershon, superintend-

ent Minnesota Brush Electric company, vice-presidents
;

Wm. C. Thompson of the Minneapolis Electric Construc-

tion company, treasurer; Samuel A. Sims, secretary. The

entertainment committee consist of Russell S. Bates of the

Electric railroad ; A. H. Gibbon, electrician Washburn

Mills; S. S. Leonard, general manager Minnesota Brush

Electric company, and W. F. Smith, electric light engineer.

The club have at present $250 worth of instruments and

apparatus. Up to date there has been about $2,000 sub-

scribed which will ultimately be applied to the purchase of

a complete outfit of demonstrative electrical appliances.

The club is particularly fortunate in having Professor E.

R. Sheppard to lead them in their experiments.

The Minneapolis Electric company report business in a

very good condition. Through the courtesy of Jason Hid-

den, manager of the supply department, your correspond-

ent looked through their store and warehouse and was sur-

prised to find so large and complete a stock of all kinds of

electrical goods necessary for an extensive business. This

house is sole agent for the Okonite company, also for the

American Watchman's time detector. Wm. C. Thomp-

son, superintendent of construction of this company, reports

business on a very firm footing. The work of importance that

they have in progress just now is the wiring for and the put-

ting in of all the modern appliances in the electrical line,

beils, annunciators, gas lighting, etc., in all the better insula-

tions of the kind in Minneapolis. They are installing a sys-

tem in the residence of B.S. Bull, which will be the most com-

plete system in any house in the Northwest; it consists of

bells burglar alarms, annunciators, gas lighting, etc. The

burglar alarm and gas lighting apparatus are so arranged

that when an entrance is made in the house one or all of

the lights will be lighted. They have just completed a

system of speaking tubes and bells in the wholesale grocery

house of Geo. R. Newell & Co., and are about perfecting

a system of fire alarm in connection with the city depart-

ment which they claim will be positive in its action, give

no false alarms and be perfect in results. They make a

specialty of electric gas lighting in churches, theaters, etc.,

and the kind of work they do in this line may be seen at

the People's theater, First Congregational church. First

Baptist church, Hennepin Avenue Methodist church and

Masonic hall. Vernon Bell, electrical engineer, has been a

resident of Minneapolis since 1866. Mr. Bell is agent for

the Spang radial system of lightning conductors, which

takes much of his time, but at present he has a contract for

fitting up three fine house in Minneapolis with bells, and

annunciators, etc. H.

From the Pacific Coast.

San Francisco, April 30.—The wires of the Gold and

Stock Telegraph company and the American District Tele-

graph company were crossed April 23d, and several switch-

boards were burned out.

R. D. Valentine, the new electrical engineer of the

Thomson-Houston company, in this city, reached here last

week. He formerly had charge of the Thomson-Houston
plant at Clinton, la.

The California Electric Light company have moved to

227 and 229 Stevenson st. The building is connected with

their works on Jessie st.

The boiler in the office of the Morning Times, at Oak-
land, exploded April 23d. No one was injured. Within
four hours a ten horse power motor was installed to run

the press. The Tribune took time by the forelock and se-

cured a twelve horse-power motor. The motors were in-

stalled by the Oakland Light and Motor company.
The electric light plant at Santa Ana is now in

operation.

The Stolton Electric Light and Gas company, operating

the Fort Wayne Jenuey system, have bought the city con-

tract of the Indianapolis Jenney company, at Sacramento,

and have also purchased the plant of the latter company

wliich is building.

C. S. Scholes lias been appointed superintendent of tele-

graph of the Chicago, Santa Fe & California railroad. C.

L. Nichols has received appointment as superintendent of

telegraph for the Kansas City division of the same line.

Merced is to have an electric'street railroad.

A telegraph line is being built from Point Reyes by the

lucal signal service odicers, to connect with the office of

Lieut. Maxwell, in the Western Union building. The line

will be 40 miles in length and will cost $5,000.

All the ferry boats of the C. P. R. R. Co. and S. P. R. R.

Co., will be lighted by incandescent lamps. S.

St. Paul News.
St. Paul, Minn., May 5. — John H. Reid. of Ma-

ther county, spent a few days of the past week in this

city. Mr. Reid has recently returned from a three months'

visit to California, and while there enjoyed great sport.

Mr. Russell Baker, formerly superintendent of the gas

company's electric light station, is now in charge of the

Economy Steam Heat company's lighting station with the

United States company's incandescent and the Western

Electric company's arc system. Mr. Baker says he is going

to make things lively for the other boys.

The Barnum Electro-Plating works established by C. D.

Barnum in Minneapolis in 18S3, commenced upon a small

scale, and have gradually added to their plant as the demand

for first-class work in the plating line has increased in the

northwest. Their plant now consists of one large Weston

dvnarao which runs their 200 gallon nickel tank, 100 gallon

silver tank, and brass, copper, bronze, and other plating

solutions. Tlieir buffing room is complete in every respect,

They are furnished with all the necessary apparatus to do

first-class plating in all its branches. Owing to the in-

crease in manufacturing industries in St. Paul they were

induced to establish a branch shop in the city of St. Paul.

They also have here a complete outfit under the manage-

ment of A. W. Noble, who has recently purchased a con-

trolling interest in the business. The Barnum Electro-

Plating Works, managed by so energetic a young man as

Mr. Noble, cannot but prosper.

John E. Dempsey, electric power printer, states that

there is no other power to be compared to electricity for

running printing presses, as regards economy, cleanliness,

and easy management.

The Northwestern Telephone Exchange company report

business as very good. The local management has recently

changed hands. P. Yensen having resigned a short time

since, W. B. Joice, who has for some time past been local

manager at Minneapolis, has been promoted to that posi-

tion at St. Paul. Mr. Joice, while at Minneapolis, was sec-

retary of the Minneapolis Electric club and had made many
friends among the electrical fraternity. The St. Paul Ex-

change at present has about 1,200 subscribers, employs 40

young ladies, and answers about 10,000 calls daily. Mr.

Joice states that they have about 1,000 lines out at the

present time, and they expect to extend their lines to a

considerable extent the coming summer. Mr. Yensen,

formerly the local manager, has started for California, but

what his future intentions are is unknown to the writer.

The St. Paul exchange has the reputation of being one of

the most efiicient and prompt in the country and, under

the management of Mr. Joice, the high standard of excel-

lence will certainly be maintained. W.

From Kansas City, Mo.

Kansas City, Mo. Mays. — The installation of the

electric light plant for the Metropolitan Cable company,

to be used for lighting their viaduct, curves and- crossings,

was finished and started on Saturday, April 2Sth, and for

neatness of construction is second to none throughout the

west and adds greatly to the lighting facilities of our city.

It will also add to the safety, comfort and convenience of

the patrons of the Cable company. The system used is

the Fort Wayne Jenney ; capacity 20 lights of 3,000 can-

dle power each. The installation was under the direct

supervision of the company's expert, C. Kammeyer.
The lights are swung from the celebrated O'Beirne patent

mast arms. Five lights are used on the viaduct which is 1,000

in length, the remainder of the lights being distributed on

the various curves and crossings.

A. M. Barron has been appointed by the J-Iome Telegraph

company of this city superintendent to succeed George

Hewes, who lately resigned. The former assumed his duties

May 3d. D.

Indianapolis Items.

iNDiANAroLis, May 5. — The Jenney Electric company,

of this city have contracted with Oliver Finney & Co. of

Memphis, Tenn , to furnish an electric light plant for their

extensive warehouses and are wiring the building.

A large number of applications have been received by the

city clerk for specifications for lighting the city by electri-

city and several bids have already been received. Bids will

be received up to 8 o'clock, Monday evening, next, at which

time they will be opened in council and possibly a decision

made.

The Crawfordsville, Indiana, council has entered into a

contract for seventy electric lights, of 1,200 candle power

each, for three years, and for which the sum of $5,000 a

year is to be paid, the lights to be in running order by

August 15th. The Thomson-Houston system is to be

used.

The Consumers Gas Trust company has contracted with

the Central Union Telephone company for the building of a

telephone line along their route from Noblesville to this

city. M.

From Cincinnati, O.

Cincinnati, O.. May 5.—The buildings of the Centen-

nial exposition of the Ohio Valley to be held in this city

are to be lighted by an exhibition plant, the apparatus

being furnished by the manufacturers and operated by the

exposition. The plant consists of the following: Two
300 horse power Galloway boilers ; one 200 horse power

Buckeye engine; one 125 horse power Buckeye engine; one

200 horse power Atlas engine; one 125 horse power Russell

engine ; seven 30-light Western Electric arc dynamos and

175 lamps ; seven 30-light Waterhouse arc dynamos and

175 lamps ; two 500-light Mather dynamos and 1,000 lamps
;

two 500-light Edison dynamos and 1,000 lamps.

All of this apparatus will form a combined exhibition

and service plant, and will be under the control of the

commission. The whole is to be in operation by June

15th, and the exposition will open on July 4th, and con-

tinue 100 days.

The commission have a guarantee fund of $1,000000

behind them.

Partial arrangements have been made for an additional

plant which will probably consist of a 100 horsepower Ball

engine and two 500-Hght dynamos furnished by the Queen

City Electric company of Cincinnati, the plant being placed

in a separate building from the other and for a special pur-

pose. G.

THE ELECTRIC LIGHT.
The Thomson-Houston company, of Chicago, will install

a 30 light arc plant at Mankato, Minn.

The Thomson-Houston company, of Chicago, will install

a small incandescent plant at Los Angeles.

The Silvey Electric company of Lima, O., has secured a
contract for instaUing a $10,000 plant at Minerva, O.

The Home Electric Light, Heat and Power company, of

Dennison, O., has been incorporated ; capital stock $25,000.

The Western Engineering and Electrical company, of

Chetopa, Kan., has been incorporated by E. W. Clark and
others.

The Westinghouse incandescent system has been adopted
by the authorities of Richfield Springs, N. Y., for street

lighting.

At Trinidad, Col., two dynamos, each of thirty-five arc

light power, will be installed by the local electric light

company.

The Madison (Wis.) Electric Light company has pur-
chased a 30 light arc plant of the Thomson-Houston com-
pany, of Chicago.

The combined electric light installations at the Glasgow
International exhibition number 559 arc lamps and 750 in-

candescent lights.

The new carbon works in Carondelet, Mo., are said to

be turning out 20,000 points per day in addition to the reg-

ular line of specialties.

Prince Bismarck's prosperous paper mill at Varzin is

lighted throughout by electric light. The prince is a great

admirer of the system.

The city council of Mt. Vernon, O., recently passed a

resolution stating that it was expedient for the city to sub-
stitute electric light for gas and gasoline.

The Fremont, Ohio, Electric Light company has decided

to increase its plant by purchasing 70 arc lamps of the

Thomson-Houston company, of Chicago.

The Allegheny County Light company, of Pittsburgh, has

has now 15,000 sixteen candle power incandescent lamps in

operation and is continually increasing the number.

The Lawrence Gas, Coal and Coke company, of Law-
rence, Kan., has increased its electric plant by purchasing

70 arc lights of the Thomson-Houston company of Chi-

cago.

Clarksburg, W. Va., has contracted for lighting the

town with electric lights of 800 candle power, moon schedule,

for $1,380 a year. The plant is to be in operation within

two months.

The New York World has declared war on the overhead

wires in the metropolis. It publishes a cartoon represent-

ing citizens adorned in insulated suits as a protection against

electric currents.

The Hawkeye Electric company, of Oskaloosa, la., will

install an incandescent plant at Montezuma, la. The same
company will furnish the necessary apparatus for increas-

ing the capacity of the Storm Lake Electric plant to 600
lights.
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The plan for burying the electric wires, proposed by the
commissioners of the District of Columbia, includes the
placing underground of 2,671,000 feet of wire at a cost of
§180,000. The total length of wire now in the District

service is 2,851,200 feet, of which 132,000 only are under-
ground.

The Thomson-Houston company, of Chicago, intends to

fit up an exhibition plant in its new building on Michigan
avenue. The arc and incandescent lights will be shown,
and intending purchasers will be given an opportunity of
inspecting the operation of the motors. All the machines
in the room will be operated by electric motors.

The Northern New York Electric Lighting Station,

Thomson-Houston system, 134th street and Lincoln avenue,
New York, is now running nearly 100 lights both in street

and private lighting. This company has in contemplation
the erection of a new building on Rider avenue and i3Sth
street. It is expected that the ground will be broken in a
few weeks.

Dr. Shilling at a recent meeting of the German associa-
tion of Gas and Water Engineers in a report said that
while electric light had been adopted in Germany outside
of the circles of distribution supplied by the gas com-
panies, it must be admitted that it had also made notable
progress in several cities supplied with gas. In thirty

large towns, the number of establishments lighted by elec-

tricity had augmented in the course of the two last years
from 138 to 604 ; the number of arc lamps from 591 to

3,280, and that of incandescent lamps from 10,403 to

50,469—amounting to about 4 per cent, of the number of
gas burners in the same towns.

The apparatus constructed by Ganz & Co.. of Buda-
Pesth, to facilitate the movement of troops by railway
transit during the night has been found very serviceable.

It comprises a transportable steam engine of eight horse
power, in the rear of which is located an alternating cur-
rent dynamo capable of working eight 600 candle power
arc lamps. A wagon carries, in addition to the lamps and
their supports, the posts which are to carry the line, wire
coiled on a drum which is mounted upon a carriage, the
necessary tools, and two water tanks, for the supply of the
engine. Both the engine and the van are constructed to be
readily transferred to railway platfoira wagons, and thus
transported by rail. On arrival at a given railway station,

some of the workmen erect the posts and locate the lamps
at the points indicated to them, while the engineer is

getting up steam. Less than seven hours suffice for the
installation, by eight workmen, a fitter, and an engineer

;

while the whole apparatus can be dismounted within five

hours. The cost of the lighting for the eight arc lamps,
during ten hours, was ly.sfr. ; the whole apparatus costing
about 2J,ooofr.

The Lotus club building in New York, had a narrow es-

cape from fire last week.- It has more than one hundred
incandescent lamps in its house, 147 Fifth avenue, which
are supplied by an arc light circuit. Some of the wires
run under the floor of the dining room and above the ceil-

ing of the library. About 7 o'clock the incandescent lights
went out and gas was used. Twenty minutes later a fire

was found making headway between the library ceiling and
dining room floor. The damage was limited to the break-
ing of the floor and ceiling in the dining room and library,

and the spoiling of the frescoes and the wall papers. An-
other dispatch from New York says: A poorly and care-
lessly insulated electric light wire caused another fire at

749 Broadway. The fire originated in the ceiling above
the second floor occupied by the American Magazine.
Three or four beams were burnt nearly through before the
fire was discovered. Three weeks ago the telephone in the
office was burned out by its wire coming in contact with a
poorly strung electric light wire. A new telephone was
put in and the same thing happened again. The damage
was chiefly caused by water.

For two days last week in New York a coroner's jury in-

vestigated the case of Meyer Streiffer, the lad who was in-

stantly killed by a shock from an electric Hght wire April
15th. George Farrell, chief operator of the fire depart-
ment, testified that in wet weather the insulation on elec-
tric light wires was aft'ected, as when the wires were wet a
current might be transmitted through the covering. He
knew from experience that a person might get a terrific

shock from coming in contact with a broken wire lying
across an electric light wire, and he thought a shock SLifii-

cient to kill might be so sustained. He would not willingly
allow a current of 200 volts to pass through his body. Dr.
Otto A. Moses, the electrical expert, said a shock from a
current feeding twenty-one arc lights of 2,000 candle power
would be sufficient to cause death, as forty volts would be re-

quired for each lamp. He explained the difference in poten-
tial by various ways of connecting the wires, and said they
would be less dangerous if put in multiple arc; but that
would necessitate considerable expense in changing from
the series system, as practically a separate wire would be
required for each lamp. Under certain conditions an elec-

tric light current could be deflected to another wire and a
person might be killed by coming in contact with that wire.

He said if the wire had not been dangerous the boy would
not have been killed. In brief. Dr. Moses said the over
head electric light wires were a " perpetual menace to hu-
man health and constant danger to human life," but he did
not see how it could be avoided. " In Europe," said the
witness, " the overhead electric light wires would not be
tolerated one instant." He said in London they were under
ground, but that system hindered the development of elec-

trical interests. In case of a general breakage of wires at

a fire Dr. Moses said there would be much danger. The
danger, however, is from small wires, as electric light cur-
rents being powerful enough to burn up the smaller wires
can " look out for themselves." After being out an hour
and a half the jury found that the boy came to his death by
the electrical shock from a wire in contact with one of the
wires of the United States Illuminating company, and con-
cluded: We also find that the death of the said Meyer
Streiffer is due to the neglect of the United States Illumin-

ating company in not removing the said loose wire which
was shown to have been hanging there for more than four
weeks, thereby endangering health and life of the public.
We would respectfully call the attention of the city au-
thorities to the great danger and standing menace to health
and life for allowing electric wirestobe exposed above
ground, and therefore recommend that immediate steps
be taken to guard against an occurrence of such nature in
future.

THE ELECTRIC MOTOR.
It is said that Mr. Yerltes of tlie Ciiicago North side and

West side street railroads has been malting numberless ex-
periments lately with newly patented motors of all kinds,
and has also been closely studying the subject of electricity
with a view of its introduction as a motor on his West side
cars. As the consciousness of failure on the North side,
and elevated road agitation on the West side becomes
stronger, the prospects of the Philadelphia syndicate
cabling the West side grows weaker.

A company which will ask a franchise of the Milwaukee,
Wis., city council, proposes to build a road running east
and west on North street, thus tapping or acting as a
feeder for six other street railways that run north and south.
The new road will be one and one-half miles long and will
be operated by electricity. The parties forming this com-
pany are prominent residents of Milwaukee. It is also
proposed to e-xtend the line so that it will connect with the
new dummy line and possibly to Wauwatosa.

Apparently the objection remains against the electric
motor that it costs a little more than horse power. Ex-
perience only can determine whether it is eventually more
costly. If so, it is very unlikely that the additional cost
will be large euough to make electric cars unprofitable.
They have been introduced into twenty-one cities in this
country, and we have as yet to hear that in a single in-
stance the expense of the electric motors has prevented the
traffic of any of the lines using them from being lucrative.

Other things being equal, the public will always ride in
electric cars in preference to horse cars.—New York Herald.

In the Sprague electric railway in Richmond, Va. , using
an overhead conductor, it is costing for power about $1.70
per day for each car—the average run being over eighty
miles. This is for only twenty cars, and when the full

complement of cars is put on the cost will probably be re-
duced to about $1.50 a car a day. This power replaces
horses which cost between $5 and $6 a day for each car
when the average trip was only si.xty miles a day. If the
overhead system could be used in Chicago there would
seem no reason for the cumbrous and expensive cable sys-
tem. And if not the overhead, then some other form of
electric motor should be employed.

In speaking of electric motors the Progressive Age says;
" Here in New York a car can be seen in operation on the
Madison avenue line, and the results obtained have been so
satisfactory that the company only wait the permission of
the city to substitute this system for that of horses. These
are but illustrations of the interest that is being awakened
throughout the country and may be taken as indications
that this means of street car propulsion is destined to soon
largely take the place of horses or cables in the large cities

and towns; it is not likely that cable lines now built will

be changed, but once the utility of electricity is throughly
demonstrated the chances are that not many more cable
lines would be built."

THE TELEPHONE.
The telephone service on the Chicago river is to be ex-

tended to Eighteenth Street. Lookouts are to be station-

ed at the north pier to notify the vessel dispatcher of the
approach of boats.

The telephone contest has been reopened says a
Washington dispatch, although the public thought it at

an end when, a few months ago, the Supreme court decid-
ed in favor of Bell. Drawbaugh people are now more en-
thusiastic than ever. There is Senator Edmunds and Post-
master-general Dickinson, the Washington counsel in the
Drawbaugh case, have this week been in consultation with
the New York and Boston counsel of the Drawbaugh syn-
dicate to complete their final plans for the filing of a peti-

tion to reopen the Drawbaugh case. The telephone case
will soon be an issue before the Supreme court.

One has to go to other cities in order to thoroughly ap-
preciate the revolution brought about by the use of the
telephone. In small cities like Cleveland and Detroit, all

the well to-do people have telephones in their dwellings,
and the useful instruments are made to serve instead of

letters, visits, and the employment of messengers. The
ladies use them quite as much in the routine of household
life as our down-town men do in business. After breakfast
in the morning a provincial lady who has a telephone is apt
to closet herself with it for a half an hour or more, during
which time she finds out what the grocer has that is good
to offer, sends her orders, connects with the butcher, and
tells him what she wants ; rings up her dressmaker and has
a delightful chat over trimmings and flounces, and then
calls upon one after another in her circle of lady friends,

and gossips with each and all precisely as she would if she
were making a social round in her carriage later in the day.
The average New Yorker has scarcely any conception of

the usefulness of a telephone as it is employed in other
cities.—New York Sun.

A dispatch from Montreal says : Soriie time ago an op-
position company to the Bell Telephone was started under
the title of the Federal Telephone company, with the pro-

fessed object of breaking the Bell monopoly in this city.

Somehow the public got an idea it was solely a scheme to
force the Bell people to buy out the new company's char-
ter. Some of the wealthiest men in town went into the
concern, and at last the necessary formalities were complied
with and permission to lay poles was granted by the city

council, the matter being put in the hands of the city at-
torney to draw up in legal form. The papers were present-
ed to the acting mayor for his signature, but that gentleman
refused to sign it. Then there was a great row in the
council, and some of thealdermen were particularly anxious
to have the matter settled at once. Acting mayor Cunning-
ham, however, refused. An injunction will be taken out
to prevent the final passing of the law permitting the erec-
tion of poles, etc. The document sets forth various causes,
but the most startling is one that charges Alderman Jac-
ques Grenier with being an officer of the Federal company
and at the same time voting in favor of passing the con-
tract. Such a course is forbidden. Alderman Laurent
and Mayor Abbott arc also large holders in the new com-
pany, but the mayor has never taken any part in the tele-
phone question.

THE TELEGRAPH.
A ten-foot section of the cornice of a building on North

Clark street, Chicago, fell without warning last week.
Fortunately it caught in the telegraph wires, and only
fragments struck the passers-by.

General Greely has contracted for the laying of a new
cable from Woods HoU, Mass., via the Basque and Nau-
shon Islands to the Vineyard Haven, Martha's Vineyard,
It is to be in working order by July 15th.

In the United States circuit court last week in New York
Judge Wallace issued an order for an injunction restraining
the Bankers and Merchants' Telegraph company from re-
moving the wires of the American Rapid Telegraph com-
pany strung upon the poles of the former between Albany
and Portchester until §25,000 forfeit has been posted.

'

' There are plenty of good telegraphers being turned out
now just as there have always been," said a veteran teleg-
rapher to a Chicago Herald reporter, "but the introduc-
tion of multiplex systems has had a bad effect on the busi-
ness, in regard to the individual speed attainable, and the
constant reduction in salaries has removed much of the in-
ducement to become thoroughly proficient. Still, if a boy
has it in him— for you must know that good telegraphers
are like poets, they are born, not made— he can become an
expert as in the old times."

The new contract between the Chicago, Milwaukee and
St. Paul railroad and the Western Union Telegraph com-
pany went into effect May i. By its terms the Western
Union company assumes control of about i,goo miles of
telegraph wire heretofore operated by the railroad com-
pany. This includes over two hundred offices in Iowa,
Nebraska, Minnesota, and Dakota, located on the Kansas
City, Chicago and Council Bluffs, Sioux City and Dakota,
Jim River. Hastings and Dakota, and Chippewa Valley and
Superior divisions of the Chicago, Milwaukee and St. Paul
road. The telegraph lines in question pass through terri-

tory in which the railroad was built within the past five
years. The new contract, it is said, will be a good thing
for the farmers and dealers in and receivers of grain, as the
expense of telegraphing will be cut down about half. The
contract is made for a term of years. The Western Union
now operates the entire 5,000 miles of telegraph contiguous
to the railroad tracks of the St. Paul system. The reason
that the expense of sending a message to these points is re-
duced under the new contract is that a single check only is

necessary to send a message, while under the old system a
double check was required.

Dr. Norvin Green, president of the Western Union Tele-
graph company was before the house committee on post-
offices last week, and gave his views on the Hopkins bill

to establish a postal telegraph. The action contemplated
in the bill, he said, wou^d be unjust to existing companies
unless it provided for their purchase at a fair valuation, as
provided by theact of r856, "to aid in the construction and
maintenance of telegraphs." It would be a gross outrage
to subject private capital to government competition,
when any deficit in the latter would be made good out of
the general treasury. Dr. Green professed not to fear
competition on even terms, believing that the more prompt
service of the corporation would insure it the bulk of the
business, in which promptness was of far greater account
than economy in rates. Dr. Green was particularly bitter
in his reference to the drag-net subpcenas, which had com-
pelled the production of great files of messages. He re-
ferred to the action of United States senate committee in-
vestigating the Hayes-Tilden election and declared that he
hoped never to live to see such another outrage. He thought
that Congress should pass a law upon the subject.

Miscellaneous Notes.
A fire in Stevens' institute at Hoboken, N. J., last week

damaged the laboratory apparatus to the extent of $5,000.

The Inter-Ocean Electric company of Chicago has been
incorporated with a capital of $100,000. The incorporators
are Samuel D. Snow, John E. Cooper and Edward Maher.

The Edison Phonograph manufacturing company has
been incorporated with a paid up capital of $300,000. The
incorporators are Thomas A. Edison, Alfred O. Tate,
Charles Batchelor and John C- Tomlinson, of New York.

Lightning distributed its favors by the wholesale at
Woodsville, N. H., last week. The farm buildings of
George O. Butler were struck by lightning and burned, to-

gether with 16 cows, 2 horses, 18 hogs, and 3 young cattle.

The loss is about $4,000 ; nearly covered by insurance.

One of the most ingenious inventions of the day is the
self-registering thermometer whiqh a London firm has just

announced. It consists of an indicator which, can be set

up in any greenhouse. When the temperature falls below
the point at which injury would be caused to plants an
electric bell is set in motion so that the alarm is at once
given.

Bill Nye, in closing an alleged humorous article on elec-

tricity, said: "The time is coming when even greater
wonders will be worked, and with electric wires, the rapid
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transit trains and the English sparrows under the ground,

the dawn of a Iicttcr and lirightcr day will be ushered in.

The car driver and truckman shall lie down loy;cther, lios-

ton will not rise up ag;ainst London, he that heretofore slagf

shall go forth no more for to slug, and men shall learn

scrapping no more."

C. W. Dean delivered a lecture last Sunday in the Church

of Nature in Chicago on the subject, " The World ;
What

it is; What it is Made of; How it was Made and What
for": Trimarily lie dealt with ihc all important part played

by the forces of electricity in the creation and maintenance

of life in all mailer. A review of the place of electricity in

nature absorbed a very considerable portion of the time

allotted for the lecture, but the lecturer held that this force

of electricity was the vital fact at the root of the whole

scheme of life whether vegetable, animal or human. The
lecturer held that through electric forces first came vegeta-

ble or plant life, and this primarily was the coral.

Personal Paragraphs.

W. O. Scott has resigned his position as salesman of the

Electrical Supply company and has accepted a similar posi-

tion in the electrical department of the New Haven Clock

company, 315-321 Wabash avenue, Chicago.

At a meeting of the Chicago Gas Trust directors last

week, C. N. Fay, formerly general manager of the Chicago

Telephone company was elected president, an office which

he has filled since his retirement from the telephone com-

pany.

H. B. Cox, formerly of Cincinnati, O., now of New
Haven, Conn., will sail for Berlin, May igth, to dispose

of his foreign patents, having received some flattering

offers from business 'men of that city. He also has received

offers from Barcelona, Spain.

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 LaSalle streei, Chicago,

furnishes the following quotations on some of his specialties

in telephone stocks

:

Chicago --- 375 4°°

Central Union -- — 47 48

Michigan --- - 7Q 80

Great Southern. _ _ --- 35 40

Colorado - - 19 21

Rocky Mountain Bell- 40 45
Cumberland - - 65 68

Wisconsin _ -- 108 109

Bell of Mo - 160 165

Iowa Union _ 26 27

Missouri and Kansas... 70 72

Business Mention.

Sebastian, May & Co., of Cincinnati, Ohio, have just

issued a new catalogue of lathes, tools and supplies which
is the most complete they have ever sent out. They
will take pleasure in mailing a copy to any one interested,

upon receipt of the address.

The New Haven Clock company have recently issued a

handsomely illustrated catalogue pertaining to their electri-

cal department. A number of the illustrations appear in

colors. Several new and interesting electrical devices are

shown. The Chicago office is at 321 Wabash avenue.

The contract for making the woodwork of the Edison
phonograph and the Edison mimeograph was closed a few
days since with the GilHland Electric company, Adrian.

Mich. It is a very large one, and necessitated for its rapid

execution the very latest improved machinery which could

not be found elsewhere than in the shops of the Egan com-
pany, of Cincinnati, whose woodworking tools are recog-

nized as a standard of excellence the world over. The
long looked for and much talked of " talking machine

"

will soon be placed on the market.

The Thomson-Houston company moved into new quar-

ters, 148 Michigan ave., between Adams and Monroe
streets, last Saturday. The new building, of which the com
pany occupies the basement, first and second floors, is ad-

mirably adapted for the purpose. The offices are hand-
somely furnished and carpeted. The private offices are

partitioned off from the main room, and they are models of

neatness and convenience. The company is now in a

better position than ever to transact its growing business.

It will be noticed by reference to their advertisement
Charles A. Schieren &.Co., of New York, have opened a

branch office of 46 South Canal street, Chicago. Emil
Gabel, formerly president of the Gabel Belting company
of Chicago, will be in charge. A large stock of standard
and extra grades of belting and also "electric" belting

will be kept on hand. The American Leather Link Belt

company being under the control of Schieren & Co., will

also have their Chicago office at 46 South Canal street and
it will be under the control and management of Mr. Gabel.

The Pond Engineering company, of St. Louig, never
undertake a job that they do not carry to a successful com-
pletion. This remark is particularly to the point in refer-

ence to their 1S8S catalogue entitled, " Steam and Hydrau-
lic Machinery." Typographically, the book is tasteful,

while between the leaves of its artistic cover is found a mass
of useful knowledge relating to mechanical engineering of

great value to the electrical constructing engineer. The cat-

alogue will be sent to any address upon application.

Wire of the New York Insulated Wire company's make
is in use at the capitol in W^ashington, Thomson-Houston
system ; navy building at the same place, Edison system

;

Philadelphia postoftice, United States system; Levi P. Mor-
ton's house at Rhinecliff, Sawyer-Man system, and exten-
sively in Philadelphia ; Baltimore and Boston by the Edi-
son company. The principal properties of the insulation

of the wire are that it has very little contraction and expan-

sion, docs not harden by exposure to cold or soften by

heat. The white core of the insulation is an unvulcanizing

substance. So much faith was had in the good properties

of this insulation that the wires for the Consolidated Stock

and Mining Exchange in New York were imbedded in the

wet plaster,

The rapid advance of electric lighting as the safest and

most perfect system of artificial illumination for manufact-

uring establishments, has received another illustration in

its adoption by the famous and successful American Walt-

ham Watch company, whose delicate work requires the

best possible light. This corporation, which has always

maintained its reputation for sagacity and enterprise by
adopting the latest and most improved methods of manu-
facturing, after careful examination, has decided to intro-

duce the incandescent light throughout the entire establish-

ment. Some idea of the extent of this manufactory may be

gained when it is stated that it will take between four and
i\ve thousand lights to illuminate it, and the electrical plant,

when completed, will be one of the largest private plants

in the country, and considerably more extensive than the

total system of many a city. It has often been asked why
the company has not introduced electric lights before, but

new discoveries have been made and improvements added
so rapidly during the past few years, that the company
have thought it best to wait until they were sure which of

the numerous systems was suitably adapted to their work.

The system finally selected is that of the Mather Electric

company, of Manchester, Conn.— Waltham, Mass., Free

Press.
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Electrical Patents.

Issued May i, 1888.

381,907. Pneumatic Railway and Conveyer. Thomas A.
Connolly and Anthony A. Connolly, Washington,
D. C.

381,915. Electric Lighting Apparatus for Railroad Cars.

Harry E. Dey, New York. N. Y.

381,938. System of Telephonic Intercommunication.
John a' McCoy, Medford, Mass.

"Claim I. The hereinbefore described improve-
ment in connecting apparatus for automatic telephone
exchanges, comprising a series of disks, one for each
line, carried upon a single rotating shaft, a series of

rotating arms normally engaged by the said disks and
rotating therewith, each of the said arms constituting

the terminal of a telephone line, a series of lifting

rods, one for each line and connected by branch cir-

cuit with said line, disposed around the central shaft

and provided with projecting arms equal in number to

to the number of disks, and a single electro magnet
controlling each of the said lifting rods and adapted,

when energized, to move the said rod longitudinally,

whereby the rotating line terminal at the time opposite
anyone of the projecting arms of the said rod may be en-

gaged, lifted from its disk engagement, and electrically

connected with the line represented by said lifting rod."

941. Secondary Battery. Abraham V. MeserolCj
New York, N. Y.

953. Electric Pen Holder. Charles W. Reiter, Den-
ver, Col.

968. Electro Magnetic Motor. Nikola Tesla, New
York, N. Y.
"Claim I. The combination, with a motor con-

taining separate or independent circuits on the arma-
ture or field magnet, or both, of an alternating current

generator containing induced circuits connected inde-

pendently to corresponding circuits in the motor,
whereby a rotation of t^ie generator produces a pro-
gressive shifting of the poles of the motor."

969. Electro Magnetic Motor. Nikola Tesla, New
York, N. Y.

" Claim. The combination, with a motor having
independent energizing or armature circuits, of an al-

ternating current generator with corresponding induced
circuits connected with the motor for effecting a pro-
gressive shifting of the poles of the motor armature,
and a source of continuous current for energizing the

field of said motor."

970. System of Electrical Distribution. Nikola
Tesla, New York, N. Y.
"Claim I. The combination, with a core closed upon

itself, inducing or primary coils wound thereon and
connected up in independent pairs or sets, and induced
or secondary coils wound upon or near the primary
coils, of a generator of alternating currents and inde-
pendent connections to the primary coils, whereby by
the operation of the generator a progressive shifting

of the poles of the core is effected as set forth."

9g2. Watchman's Time Detector. George B Fessen-
den, Boston. Mass.

,993. Watchman's Time Detector. George B. Fessen-
den, Boston, Mass.

:,ooi. Electric Gas Lighter. Charles W. Holtzer,
Brookline, Mass.

,098. Apparatus for Preparing Secondary Battery
Plates. Albert F. Madden, Newark, N. J.

,110. Protector for Electric Lamp Sockets. Christo-
pher P. Reilly, New York.

,112. Automatic Switch for Secondary Batteries.

John S. Sellon, Hatton Gardens, County of Middle-
sex, England.
165. Automatic Temperature Regulator. Warren S.

Johnson, Milwaukee, Wis.
174. Armature for Dynamo Electric Machines. Robb
Mackie. Troy, N. Y.
We give claims i and 4: " i. A disk armature

having its coils wound in the plane of rotation, the
cores of which coils are composed of iron plates ar-

ranged in substantially radiallines, as shown, whereby
the magnetic density is greatest at the part of the core
nearest the axis of the armature.
"4. In an armature for dynamo electric machines
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or clLi.iiir ruMiors, the core or body built up of iron

plates cliLuinfercntially discontinuous, insulated from
each otlier, and formed with projections in the plane of

the shaft adapted to receive coils of wire or a con-
ductor."

382,183. Apparatus for Producing Metals by means of

Electrolysis. Johannes Ombholt, Gossnitz, Saxe-
Allenburg, Germany.

382,195. Telegraph Receiver. Charles Selden, Baltimore,
Md,
Use is made of a tuning fork, preferably one that is

permanently magnetized, which is operated electrically

by means of a magnet or other device, connected in

the main line, to produce vibrations at the ends of the
tines of the fork.

The first and last claims are ;
" i. In a tone or

harmonic telegraph, the combination, with a tuning
fork operated by the main current, of an independent
set of contacts in a local circuit, a support for the con-
tacts and adjusting devices for said support.

"6. In a tone or harmonic telegraph, the combina-
tion, with a tuning fork having a certain rate of vibra-

tion and controlled by the main line currents, of an
independent set of contact devices controlling the local

receiving instruments and adjusting devices, whereby
the contacts may be arranged so as to be operated
only when the fork vibrates normally."

382,231. Electric Igniting Apparatus. Leon Hen and
Rudolph Weinmann, Brussels, Belgium.

382,249. Automatic Electric Gas Burner. Elmer E.
Bailey, West Everett, Mass.

382,253. F'ire Alarm Signal Circuit. William Carroll,

Chicago, III.

The object of the inventiou is to prevent a failure of

signals in case the watchman shoula fall asleep, or for

any other reason fail to discharge his duty. The in-

vention consists in the circuits and switching apparatus

at an engine house; so arranged that the signal from
the first line may be received at night without disturb-

ing the men or unhitching the horses, while the signal

over the second line will operate the door opener and
sound the alarm, unless the attendant shall, between
the time of the first signal over the first line, and that

of the signal over the second wire, move a switch to

open the local circuit of the relay, or small bell of the

second line, which local circuit includes the gong and
door opener. The hne over which the first signal is

sometimes called the "joker" line, while the other or

second line is usually called the gong line.

We give the first claim :
" i. A door opening elec-

tro magnetic device, an electric gong, and a battery in

a wire common to two different local circuits, each of

said local circuits containing a different switch, and
each being mechanically independent of the other and
connected through the circuit-closing points of a diff-

ferent relay, one of said relays being connected to be

energized in unison with the signal sent over the joker-

line of the system and the other of said relays being

connected to be energized in unison with the signal

sent over the gong-line of the system, in combination

with said joker-line and gong-line, whereby the battery

in said common wire may be closed to operate said

door-opening electro-magnetic device and electric gong,

by signals sent over both the joker-line and the gong-
line, the gong-line alone, or neither of said lines,

according to the positions of the switches."

382,272. Insulating Joint. James T. Robb, New
York, N. Y.

Between the flanges of the two screw-threaded

sleeves is placed a washer of flexible insulating ma-
terial such as leather which has been soaked in oil,

paraffine, or similar substance, to increase its flexibility

and improve its insulating property.

382.279. Electro Magnetic Motor. Nikola Tesla. New
York, N. Y.
We give claim i. " The combination, with a motor

containing independent inducing or energizing cir-

cuits, and closed induced circuits of an alternating cur-

rent generator having induced or generating circuits

corresponding to and connected with the energizing

circuits of the motor."

382.280. Electrical Transmission of Power. Nikola

Tesla, New York, N. Y.

In carrying out the invention a motor is employed in

which there are two or more independent energizing

circuits, through which are passed alternating currents

which effect a progressive shifting of the magnetism
of "the lines of force" which produces the action of

the motor.
The claim is as follows: "The method herein de-

scribed of electrically transmitting power, which con-

sists in producing a continuously progressive shifting

of the polarities of either or both elements (the arma-

ture or field magnet or magnets) of a motor by de-

veloping alternating currents in independent circuits,

including the magnetizing coils of either or both ele-

ments."
382.281. Electrical Transmission of Power. Nikola

Tesla, New York, N. Y.
" Claim. The method herein described of transmit-

ting power by electro magnetic motors, which consists

in continuously and progressively shifting the poles of

one element of the motor by alternating currents and

magnetizing the other element by a direct or continu-

ous current."

382.282. Method of Converting and Distributing Elec-

tric currents. Nikola Tesla, New York, N. Y.

We give claim 2. "The method of electrical con-

version and distribution herein described, which con-

sists in generating in independent circuits producing

an idnuctive field alternating currents in such order or

manner as to produce by their conjoint effect a pro-

gressive shifting of the points of maximum effect of

the field, and inducing thereby currents in the coils

or convolutions of a circuit located within the induct-

ive influence of the field."
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C. F. DUNDERDALE,
Electrical Engineer,

154 La Salle St., CH ICAGO, ILL.

Electric Apparatus, Standard Volt-Meters, Am-
Meters, Galvanometers, Incandescent Lamps for

Series or Multtple-Arc Circuits, Motors for Constaiu
Current or Constant, Potenlial Circuits, Dynamos for

Arc or Incandescent Electric Lighting, Metal Depos-
iting or Plating Purposes, Arc Electric Lamps, either
Clutch or Riick-Feed Movement. Cut-Outs, Mugneto-
Bells, Mouldings, Cleats, Bridges, Koscttes, Ceiling-

Boards. Insulated and Water-Proof Electric Wire and
Electric Supplies and Instruments.

IDinneapolis Jubuiay Co.
MrNNEAPOLIS, MINN.,

Are now making their maps propiiratory to construct-
ing Electrical Conduils throughout the lire limits of
the city, which will enable nil parties desiring to run
wires lo do bo without the delay and expense of
building their own Subways. At least 90 miles of
yubway diicis will be completed this season.

Parties desiring space address

MINNEAPOLIS SUBWAY CO..
JAMES W. LAWRENCE. Sec .

Minneapolis, Minn.

[TnK^elt

^^^^^9 Friction Clutch Pulleys

11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5th St., Phila.

FOR DYNAMO DRIVING.

Investigate before Buying.

CHAS. A. CHEEVBB, Pres. WIIiLARD I,, CANDEE, Treas.

The Okonite Company,

No. 13 ^nmSn^ PARK ROW,^^i>
'S'STTTi YORZ.

Manufacturers of

ELECTUIC LIGST, TELEFMONE and TELEGBAFU
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that It is the safest wire for the purposes known, and we
can. without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated
OKONITE TAPE, the ttest Insulated Compound for making Joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch. 42 LA SALLE STREET, Chicago. 111.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.

Nebraska Branch. MIDLAND ELECTRIC CO., Omaha. Neb.

Boston Branch, F. E. PETHNGELL & CO., Boston, Mass.
Kansas City Branch, INTER-STATE ELECTRIC CO.. Kansas City, Mo.

Standard Electrical Test
INSTRUIVIENTS.

AMIVIETERS AND VOLTIVIETERS
OF ALL KINDS.

Ayrton & Perry New Spring. Carpentir, Hart-mann & Co., Galvanometers, Bridge and
Rheostats by all the Prominent
Makers. Call and Examine.JAMES W. QUEEN & CO., 924 Chestnut Street. PHILADELPHIA.

Reliance Oil <& Grrea.se Co.
U. M. BACHERT, Manager.)

6 Bratenahl Building

CLEVELAND O.

U. S. A.

SEND FOR DESCRIPTIVE
CIRCULAR.

Liberal Terms to Resident Agents.

SAMPLES FREE ON APPLICATION.

SOLE MANUFACTURERS OF

UNIVERSAL" DYNAMO MACHINE OIL,
Reduces, liistantly, all Frictional Hear, keeps Journals Cnol. Absolutely no Clogpinf;. The bpH

Oil ever placed on tlie Market lo meet ilicicqiiln-riM-ntsof Electric Light a '"d Power Plants "Valvb^
Oleino," for Valves and Cylindora. "Eclipse" Luliilciitlng CoiiirH.mnl. '•Chelsea" Scale Solve

GARLOCK'S RING PACKINGS
SECTIONAL RING

AND

ELASTIC RING.

The Best Packing

Made
For High Speed Engines

Send for particulars to

THE GARLOCK PACKING CO., - PHMYFA, N. Y

Send for Circulars to The Garlock Packing Co., Palmyra, N. Y. , and Rome, Ga.

BINDERS
FOR THE Western Electrician

CAN NOW BE HAD AT THIS OFFICE. PRICE $1.0O.

WSSTBRH ELECTRICIAN, 6 Lakeside Building, Chicago.

THE ELECTRICAL CONSTRUCTION CO.,
G. A. HARTER, Manager. 171 Randolph Street, CHICAGO.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.

TRY THE RICHMOND CARBON
MANUFACTURED BY-

RICHMOND CARBON COMPANY, NORTH ADAMS, MASS.

The Eddy Electric Mfg. Co.
^MANUFACTURERS OFS

Automatic Electric JJotors,
IN ALL SIZES FROM ONE-HALF H. P. UPWARDS.

High Efficiency, Perfect Regulation, Superior Worl<mansliip, Ease of IVIanagement,
^ ,

"^^-ss
Remarkable Simplicity, Etc., Etc. . -

^ ^^^.^

Dgnamo Elecl^ric Il]aehines,
For Electroplating, Electrotyping, Copper Refining, Etc.

J

C. F. DUNDERDAIE. Ileeni,
154 LaSALLE STREET, CHICAGO. The Eddy Electric Mfg. Co., Hartford, Conn.
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THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON, 0.

-MANrFACTlUnCKH 111'-

Hard Rubber goods for Electrical purposes.
SrKlJlALTlKS OK ALL KINDS MAIUC TO Oi;i»KU.

Soft Rubber Tubing and Rubber Tape.
Ctitnlogiio ftiul I'rlcL's funilsliod on appllciitlon.

KliOKSK K. riiii-LU's,

rresliU-nl.

W. H. Sawykh,
St-c'y nml KU'clvli'lmi.

Electrical Worts,

PROVIDENCE, R. I.,

Manufacturers of Patent Finished

Insulated Electric Wires,

Telephone and Incandescent Cordf,

Electric Light Wire

Magnet Wire, Patent Rubber-Covered

Wire, Lead-Encased Wire, Flex-

ible Cordage, Office and
Annunciator Wire.

UNDERGROUND andAERIAL CABLES.

NEW YORK OFFICE : 18 Cortlandt St.

P. G. ACKERMAN. Agent.

ONE KKASOX WHY

"Municipal Lighting"
SllOlir.n 15E IN TIIK HANDS OF

KVEKY CITY COUNCIL.

[Extract from tlie mimial messasc of Mon.Tlmotliy
Ncbler, tf Mnrquetli;, Mich.]

" Mr. Fred II. Wliliiplr. uf Di-trolt. Mlcli., who was
(UreuU'd by tlic Denolt lionrd of Aldermen to procure
iilloblfilnahic Information on the subject of Munldiml
LIghiUiK. hfts kindly sent me advanced slieeis of such
porilons of the report fls bear upon Mic question which
yiiu will have to consider, and I gladly submit them
to you to be placed before ibe incoming council for

Us Infonnatlou and guidance. The report is exhaust-
ive and highly valuable,"

[Extract from council proceedings.]
"Mayor Clark—In connection with these very In-

structive and Interesting reports of Mr. Whipple,
which will furnlsli the basis of Information for the

action of the city In the future, la the announcement
that the matier will be puhllslied in book form. The
book will furnish a laige amount of nformatkin.
What fehftll we do with these documents and this

communication? "

"Alderman Hennessey—I move they be placed on
llle for future reference.'*

"This was seconded by Alderman Conners and
unanimonsly carried."

[Extract from Mayor Clark's specth.]
** We have listened, and with great Interest, to the

communication received from Mr. Whipple, and It is

to me, and no doubt it is to you, a very instructive

and entertaining document, and will furnish informa-
tion for our future guidance. We certainly have
reason to be grateful to him . for his instructive
•reports."

Send seventy-Qvc cents for a copy to

FRKD n. WHIPPLE,
Dktkoit, Mich.

Copies bound iu Russia, $1.50.

Tfll 11 Ofc
Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

Annunciators,
PATENT GRAVITY DROP.

ANNUNCIATOR SUPPLIES.

Mansfield Electric Go,,

383 FEDERAL STREET, BOSTON, MASS.

AIR TIGHT NEW PERFECTED

Socket ^ii Lamp

Protector
Gives the security of a dry

atmosphere to lamps exposed
to

DAMPNESS,
ACID FUMES

and exposure to the

changing influences

of the weather in

out-door use, as

for

Street Lighting^
ON

Sfoamers Fe'rv Boats, Etc.

CHEMICAL WOKKS,
^ CEI.LAKS,

ICE ROOMS,
or the like, can
not . be safely

lighted without
them, and there

would be no loss of

light from use of extra

ass globes.

Tlie Electric

Coiistrnction & Snpply Co.,

87 Liberty Street, NEW YORK.

Give outline measurement of sockets or

name of lamp used in ordering. Only i6

C. V. Fixtures in stork at presen".

The cleverly electrical works
IOI8 Chestnut St., PHILADELPHIA.

ELECTRIC CALL BELLS.

UNIVERSAL ELECTRIC BELL.
This bell has been thoroughly tested and extensively used.

It Is built on an iron frame, encased In a neat excavated
block of a variety of woods. It will ring in any position, on
long or short circuits, one to six cells of battery, without re-
adjustment. It is well made, has platinum points. Is nickel
p! iti d, small and tasty, and Is exactly adapted to all kinds of
electrical bell purposes.

BUZZAR BELL.
The Buzzar Bell has the same general appearance as the

Universal, only much smaller, and Is preferable to the usual
call bell where a quiet signal Is required without attracting
general attention.

XHH "CI-ARK" ISTIRE.
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspector of the Boston Fire UnderTvriters' Union, under date of March
29, 1SS6, he says : "A Thoronglily Keliable and Desirable "Wire in Every Kespect."

The rubber used la Insulating our wires and cables Is specially chemically prepared, and is guaranteed
to be loaterproof, and icHl not deteriorate, oxidize or cracky and will remain flexible in extreme cold weather
and not affected by heat. The insulation Is protected from mechanical Injury by one or more braids and i he
whole slicked with Clark's Patent Compound, which is water, oil, acid and, to a very great extent, fire proof.
Our insulation will prove durable when all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of insulation for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hampshire Street, Boston, Mass.

HENKT A. CLARK, General Manager. HEEBEKT H. EUSTIS, Electrician.

SCHENECTADY, :N^. Y.,
MASUFACTDP.ERS OF

Insulated Wires, Flexible Cords ^nd^Cables for Telephone, Telegraph

JAMES F. KELLY, Ceneral Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

:A. B. LYMAN
Electrical Supplies,

Cleveland,

Ohio.

Russell & Co,
MASSILLON, OHIO,

BUILDERS OF

A.UTOMATIC Engines •^

BOILERS, ETC.
Complete Power Plants Furnished

and Erected.
Send por Catalogue.

GEO. H. BLISS,
ELKCTRICAL EXPERT

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET. CHICAGO ILL.

Bug § Dust Proof

BELLS.

Hazazer & Slaiiley,

e:u^ctricau
Manufacturers,

32 & 34 Frankfort St,,

NEW YORK.

Md^^H P
^m

ni^Sj ^M
1^ ^^C^Ups^^ H^H ||B«t]

s mpll
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Sprape Clectric Railway £ lOotor Company
f

General Office: 16 & 18 Broad St.

Factory: 510 to 516 W. SOIIi St, N. Y. I Branch

snd Sclienectady, N. Y.

Cars put Cars per Miles
Periods. out. day. made.

February 3-1.5 :.. 118 8.4 3,874.5

February 16-39 .-158 11.3 0,63.5.5

March 1-15 194 12.9 11,273.5

Marclile-31 -251 15.7 17,419.5

Aprill-15 273 18.3 31,035.0

Total 60,318
Maximum run, 107 miles per day of 18 hours.

The present mileage of 1,400 to 1,500
miles on these grades would require not
less than 200 horses.

The entire operating expenses charge-
able at the central station for 30 cars, with
the present mileage, on the heaviest
section of the track, is only 2 cents per
car mile. This includes Electrician,
Engineers, Firemen, D.Tnanio
Men, all Coal, Oil, Waste, Water,
LiSfliting and Depreciation; the
working force being, with the exception of

one man, sufficient to handle .40 cars.

"When the 40 cars are in operation the ex-

penses will be reduced to about 1 i4 cent s
per car mile run.

Miles
per day.

376.7

473.3

751.6

1,088.7

1,401.7

f Boston: 55 Oliver St. Philadelphia: 119 South 4lh
St. Cleveland, 0.; 117 Public Square. Detroit :!;i33

I
Jefferson Ave. Chicago: 185 Dearborn St. Western

"J Engineering Co., Lincoln, Neb. Cor. Broadway and
]
Thatcher St , Albany, N. Y. Aspen, Colorado. Seattle,
Washington Territory. St. Louis: 304 Locust St. To-
pcka: 700 Kan.sas Ave. Louisville; 439 West Main St.

^NgW Orleans: 20 Carondelet St. Laramie, AVyoming.

This is the only company in the United States
devoting its entire energies to the various questions
involved in the transmission of power, railway and
stationary, and is putting into practical use more
motors of and over one-half horse power than all

other companies combined.
This company having now perfected a Street

Railway System in all its details, is prepared, under
suitable guarantees of successful operation, to take
contracts for equipping new roads with all the appli-
ances, both electrical and mechanical, for operating
street railroads, and also for equipping roads now in
operation.

We have roads successfully ninning in Ricli-
niond, Va., Carbontlale, Pa., St. Joseph,
Mo.,WilkesBarre, Pa., Wilmington,Del.,
and are equipping roads in a number of other cities.

We give below partial data as to one road, that in
Richmond, Va.

There the Sprague Company is operating the
most extensive, difficult and successful electric street
railway in the world, and the attention of railroad
men is called to the following facts as to the operat-
ing of the Richmond Union Passenger Railway :

The total trackage is 12 miles. Streets covered,
9 miles. Maximum grade, lO 1-10 per cent.
Longest grade is 5,600 feet, varying from 3 to 8
per cent. The curves are 39 in number; such
as 27 foot radius with 5 per cent, grade;
40 foot radius, with 8J2 per cent, grade, etc. Ten
miles of the road are now operated, being the heaviest
part with about a mile of up grade each way. Total
equipment is 40 cars. Twenty closed cars are
now in operation. These cars are full-sized 16 foot
closed cars. The 32 foot open cars are now being
equipped.

Note the facts for the first few weeks' operation,
from the following fortnightly table:

Miles Passengers Passengers
Periods. . per Car. carried. per day.

February 2-15 33.8 25,450 1,817
February 16-29 41.9 38,437 2,746
March 1-15 58.1 49,6.56 3,311
March 16-31 69.4 67,887 4,343
Aprill-15 77.0 86,173 5,745

Total _... 367,603

Schedule running time, 7J^ miles per hour.

Send for Map and Details of this Road.

The Sprague Company is now entirely

ready to take contracts for equipping roads
of any size.

CHARACTERISTICS OF SFRACUE
RAILWAY MOTORS.

L'ghtcst weight consistent with highest efficiency.

Simple, compact In coustruction. Non-liability lo get
out of ordor. Xo skilled labor. Strong enough to do
the work under all conditions. Simplicity and ease
of operation. Commutator wear reduced to a Mini-
mum.

DETAILS OF SYSTEM.
Generators of highest efficiency and reliability.

Systems of conducting current to the cars with the
Impossibility of an accident at any point of the line

Interfering with the operation of the remainder of

the road. Moiors flexilily suspended from ihe axles

10 Insure perfection of running. Greatly Increased
traction by the application of Motor.s lo eacli axle
with independent driving'. Greatest return for given
amount of coal burned. Freedom from disagreeable
noises. Absence of all ropes, belts, sprocket-wheels
and chains. No useful room in the car taken up by
the motor. No changes In truck. No complicated
neaf of gearing. Use of single setH of brushes for
both (llrectlona of driving. Slngic movement control.
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DYNAMO TENDERS' HAND-DOOK.
>:'

By F. B. BADT.

loo pages; 70 illustrations; flexible cloth binding; size of type page, 6x3 inches.

Designed for Dynamo Tenders and Linemen, Stationary and Marine Engineers.

Just the book for men who wish to learn how to operate and care for electric light

installations. The only book of the kind in the English language.

First Edition of Twenty-Five Hundred Copies nearly exhausted

Edition under preparation.

Second

TABLE OF CONTENTS.
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"C & C" ELECTRIC MOTOR CO.
FAN OUTFITS,

^, ^, Ja HORSE POWER.

Fan Outfits with the Latest Me-
chanical Improvements for Arc and

Incandescent Circuits.

Motors designed to drive any make of
Ventilating Fan.

ARC MOTORS
with our new Automatic Regulation

keep their speed absolutely

constant.

Automatic Motors for any Incandescent
Circuit.

nitiiuFACTQRY: 90 South Fifth Ave., NEW YORK, Chicago office: Adams Express Building,

HOLMES, BOOTH &, HAYDENS,
MANUFACTURERS OF

BARE JLK-D IlSrSUI-iLXEID IRriRE-
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Eiilc and Worsted

Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Wori<. Insulated Iron Pressure Wire.

PATENT "K^ K
"
"One wire

FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINE?.

factories: waterbury, co n n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL
185 DEARBORN ST., CHICAGO, ILL.

AGENTSlFOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

MAGNETO BELLS.

R.ose <& Rein,
Electric Morks,

322 N. Second St., St. Louis, Mo.

SEBASTIAN MAT & CO.'S

IMPROVED $60
£crew-Cutting Lathe
Designed especially for electrl"

cians and others requiring a lathe

for accurate work. Catalogue of
Lathes, Drill Presses, Tools, etc.

mailed on appUcatlOQ.

Xjc^-tlies oxi 'X'xrick.l.

184 W. Second St.. Cincinnati, 0-

THE GLOBE ELECTRIC COMPANY
Office, 46 S. Water St., Works, Champlain St., Cleveland, 0.,

—MAirUFAOTUKKIlB OF—

ELECTKIC LIGHT and POWER .and TELEGRAPH
and TELEPHONE

Swil^ches ^jandf Swil^chboards,
Ampere Meters, Volt Meters and Resistances, Lamp Holders,

Cut Outs and Commutators.

fgents for European and other Electric Specialties.

From Baltimore Letter, April 2, 1888.

"The regulation of j'our Dynamos seems to Ibe perfect. We
have just had a test of its safety features, as our wires came in
contact with tlie wires of the Brush Electric Co., when the
AVaterhouse Dynamo instantly cut. itself OMt, doing' us no damage."

WATERHOUSE ELECTRIC CO.,
Baltimore, Bid.

Goll lelal kwM M&iM Pair, BostOD, Dec. 1887
"The fnly perfect [Automatic System of Electric Ligliting in the n'orld" is

now manufactured by

THE WATERHOUSE ELECTRIC AND MFG CO.
HARTFORD, CONN.,

Chicago Office, 154 LA SALLE ST.

XSlectr-ioal XxxstXT'U.xxi.ezi.ts

.

SHAW <^ GEARY
MFGR'S «c'DEALERS.

53&55N0.SEVENTH ,ST.

;., PHILADELPHIA

SEND FOR'CATALOGUE.

yjestern Electrician.

ecliinrlti,
TRADE

GoKDA DiSQCE Cell Completk.

"DISQUP' GONDA BATTERY
MARK.

The Only Genuine Leclanche Porous Cell Battery

Every Jar and Porous Cell bears the 3LABEL.
a::d the Trade Mark, GONDA.

LIKE eveiy great success the Battery has a host of Iniltalions, all of

ihcm called "Dlsque Leclancl)6" and none of them the same Battery. _

1 hey are all much Inferior to and do not compare with the genuine.

Insist upon your dealer furnishing you with the genuine Gonda DIsque

Battery.

l^pThe LECLANCHE BATTERY CO.

149 West 18th Street, New York.

gqIa

„„. BATTERY. ,„„,.-

NCHE batter;.,*!^ r

III

GoNDA DiSQua Porous Cell asd Zikc.
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CllTB^L ILICTMC €0,
As "Candee" Insulation becomes known, its superior merits for Electric Light Line Wire use, are appreciated,

large sales attest this fact. "Candee" resists abrasion and the elements, and is easily handled by line men.

N. B.—"Candee" Wire is sold by the mile, and full weight is guaranteed.

42 La Salle Street, CHICAGO.

Our
I

I

Electric Light Repairing, General Machine Job-Work, Pattern Making. Etc.. Etc.

ElECTRICAL AND MECHANICAL ENGINEER, ^'A'.J8^|gtuRER.
Office and Works: 76 MARKET ST., CHICAGO.

Chicago Electric Club.

There will be a meeting of the Chicago
Electric Club Monday evening, May
31st, at 8 o'clock, at the rooms of the Club
122-124 Clark Street.

aiLES JLITXI-]MiLGrNEXIC „SHIELID }FOR -yWAXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Qenilemen ; — Tour Anti-Magnetic

Shield for watches cannot be over-esti- __- =

mated. It is now very near eight months J^%^
that I have worn my watch, and to-day _~^-:

it is (without correcting time) about one
minute slow. Considering the fact that
I am every day near dynamo electric

machines in our regular business, the
test could not be harder. I could never ,

have believed it before that protection
was so complete. In this age of elec-

tricity, not only electricians, but every-
one wlio needs the correct time, should gS^s
have the Anti-Magnetic Shield. A good "^B?:
deal of practical utility, as well as pleas- "*=^

ure, can be derived from a good time-
keeper. At present, I look upon a watch
without a shield as a thing incomplete, "^

and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic diatuib'inceB
Send for descriptive circular.

" * * * I have no hesitation in saying
that I believe the shield would perfectly
protect the watch against any magnetic
influence to which it is likely to be ex-
posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-
ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to
be of very great importance to horologisls
and watchmakers

; it will render opera-
tive an"d fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

GILES BROS. & CO. 103 State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon tlie Marlcet.

Manufactured for botli

f\re apd I9ea9d(^s(;e9t (?ir<;dits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

Address
CORRESPONDENCE SOLICITED.

m Bim imm iiFicioEiic m loioi co.,

1 1 SOUTH STREET, BALTIMORE, MD,
Factory A, Constitution and Monument Sts. Factory B, Boren and Monument Sts.

NEW YORK

:

Rooms 347, 348 & 349 Pottee Building.

BOSTON

:

Rooms 57 & 58 Hancock Bldg., 178 Detonbhiee St,

Western Department, Dearliorn Builfling, 130 Dearliorn St„ Roois 30-31, OMcap, 111.

Tl^e U/oodbury

AUTOMATIC

Cut-Off High Speed I

MAXUFACTURED BY

^OODBUI^Y GnGINB

Company.

ALSO BUILDEES OP

piaip 5lide l/alue

AND

Donlile Un fflefliuiii Speefl

AUTOMATIC

Qut - Off ^r)(^ms
AM)

TUBULAR BOILERS.

Address the Manufactarers at

652 Mill Sireei, ROCHESTER, H. Y.



lay 12, It WESTERN ELECTRICIAN.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie Supplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins
and Brackets, Insulated, Magnet.Tele-
phone and Electric Light Wire.

BUILDERS OP

pisher's [lectric |notor$,

*=

AND ALL APPLIANCES FOR CITY AND SUBURBAN

CXRIC RJLII.^HrJLYS. =#

General Offices and Works, DETROIT, MICHIGAN.

nited States Glectric Hire Alarn] (Jo.

EVART, MICHIGAN.

PEOPRLETOBS OP THE

Chase Police M Fire AlariTeleirapli

iMM SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

FRANKLIN S. CARTER. CHAS. M. WILKINS.

ESTABLISHED 18 6 7.

E. WARD WILKINS.

PARTRICK & CARTER,
Manufacturers of and Dealers in Every Description ol

^ Electrical Supplies.
WB MAKE A SPECIALTY OF

Hotel and House Annunciators, Burglar Alarms, Bells, Batteries,

AND A FULL LINE OF

SUPPLIES FOR ELECTRIC BELL WORK.
We publish Catalogues of all our Manufactures, and will forward to any address

upon application.

N. B.—In applying for Catalogues please state whether " Electric Bell " or " Gen-
eral Supply" Catalogue is wanted, and if in the trade inclose business card for discounts.

114:Soiith Second Street, PHILADELPHIA , PA.

The Parker -Russell Mining and Mfg. Co.

Electric

Carbons

Adapted to all Systems.

CITY OFFICE,

ST. LOUIS,

MO.

The Jrush glectric Uompany
-OF-

CLEVELAND, OHIO.
:manufacturers of

BRUSH ARC
-AND-

taaiesceEB Electric Lili

ELECTRIC MOTORS!
CARBONS FOR ARC LAMPS, ETC.

Chicago Office, 130 Washington St.

ALEXANDER KEMPT, Special Agent.

NEW PATENT GAS ATTACHMENT
FOR FITTING ELECTRIC LIGHT SOCKETS TO GAS FIXTURES.

No more burnt wire conductors where this attachment is used.
Remove gas burner, screw nozzle in its place; by replacing and screwing gas burner on nozzle, you effect

a aolid, pemianent, gas tight job. Send orders to FRANK S MARR Contractor

Bissell Block, PITTSBURGH, PA.

DYNAMO TENDERS' HAND - BOOK.- By F. B. BADT.
100 pages ; 70 illustrntlons ; flexible cloth binding ; size of type page. 6x3 Inches, Designed for Dynamo

Tenders and Linemen, Stationary and Marine Engineers. Just the book for men who wish to learn how to
operate and care for electric light installations. The only book of the kind In the English language.

Price, postage pre-paid to any address In United States or Canada $1.00.

Address, WESTERN ELECTRICIAN CO.. Publishers, 6 Lakeside Building, Chicago.

^XsSO^^KlO £alO°^^ 0,Jk^B01t^.

I'SLTrSL€XSL'y

rrrrssiBXJi^€3^
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THE ELECTRICAL SDPFLY CO.

171 Randolph Street, CHICAGO.

MANUFACTURERS.
Chat.

The past week has been a busy one.

Orders from our friends came in with

a rush, but we were ready for them, and,

with a few exceptions, where it was an

absolute impossibility to ship from,

stock, manufacture, buy, borrow, beg,

or steal the goods required, we think

all our orders were filled to the com-

plete satisfaction of our customers.

If we have failed to satisfy our

friends, will they kindly speak now.

We must apologize for the post-

office officials—catalogues have failed

to reach some of our customers, and

we know they were mailed, at least we

saw them wrapped, addressed, stamped

and started for the post-office in the

grip sack of our young Volt—from

tests made] are sure they were not

grounded before reaching the post-

office.

Catalogues will be mailed free to

any post-office official, upon application.

Customers will oblige us very much

by at once notifying us of any delays.

Will our friends who were in the

city last week and did not call on us

kindly explain. Sorry not to see you.

Our Stock.
p. & B. Line Wire,

Underwriters Wire,

Magnet Wire,

Office Wire,

Annunciator Wire,

Kerite Wires i^ Gables,

TESTING INSTRUMENTS, 1

Carbons for Electric Lighting:

Cotton, Sili< and Kerite Cords
for Incandescent Lamps.

Tools and Material

of every nature used in connection with

the construction or operation of Electric

Light Plants. (Please give this a trial.)

Wood Box Bells,

Iron^Box Bells,

Skeleton Bells,

Gravity Drop Annunciators and
Burglar Alarms.

Needle Indication Annunciators
and Burglar Alarms.

Wood Push Buttons,

Bronze Pusn Buttons.

The Diamond Carbon Battery,

Telegraph Instruments, District Telegraph

Instruments and^Supplies.

STUDENTS' TELEGRAPH SETS,

MEDICAL BATTERIES, Etc., Etc.

HEADQUARTERS,

171 Randolph Street, CHICAGO.

Why?
We ask for your orders, gentlemen,

because we want them—filling them is

our business—that's what we're here

for. When we find that we can not

fill your orders to your complete satis-

faction, both in regard to quality and

price, we will turn our attention to

something else—say base ball—perhaps

we could help friend Anson to come

out in the proper order at the end of

the season. Perhaps we'd be sold—to

Boston.

Why?
We can give you low prices because

we manufacture our goods. We can

give you first-class goods for the same

reason. We can ship from Chicago

promptly because we have on hand the

largest and best assorted stock of

electrical goods in the country. You

must excuse our saying so—our friends .

who -want your trade won't tell you, and

it certainly is our business to let you

know. We would be neglecting our

duty if we did not do so.

Why?
We have printed, for your use, a num-

ber of special catalogues. The cata-

logues are not reprints of some that

came out of the ark, or even the May-

flower; they are new and represent our

stock. Kindly examine them. Shall

be pleased to mail catalogues to any

address. Write for them.

i

PROMPT ATTENTION. BEST QUALITY. LOW PRICES.

Factories, ANSONIA, CONN. Branch Office, 125 West Sixth Street. KANSAS. CITY. ;

1
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THE

VAN DEPOELE

ELECTRIC LIGHT SYSTEM

We solicit the patronage of those who want the Best Elec-

tric Light for the Least Money. Estimates and other particulars

sent on application. 3,500 lights now burning.

MUNICIPAL LIGHTING OUH SPECIALTY.

We claim for the Van Depoele Improved Arc Lamp that

it is the simplest and best lamp in existence; for our dynamos,

that they cannot get out of order, and require little or no atten-

tion, that an inexperienced man can run them, and that they

give the most light for the least consumption of power.

Manufactured and for sale only by

VAN DEPOELE ELECTRIC MANUFACTURING CO.,

15, IT, 19 & 21 ITorttL Clinton Street, CHICJLGO, ILL,



WESTERN ELECTRICIAN. M;iy 12, iS88

SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

fort Wayne Jenney Electric light Gompany,
FORT WAYNE, INDIANA.

Tlie most carefullT- -worked out and eoxnplete Alternating System of Electric

Ziiglitlng in Ssistence.

12

16
eiatuittj

Convener

ti

Power

Laips

TO THE

Horse Power

Guaranteed.

SLATTERY ALTERNATING DYNAMO.

port U/ayne Jenney Electric Cight Company,
MANUFACTURERS OF

Tlie Slattery IndvLction Systena,
AND

THE JENNEY ARC DYNAMO AND LAMP.
Main Office and Works, FORT WAYNE, IND.

NEW YORK OFFICE: 242. 244 E. I22d St. New York Electrical Construction CO:

CHICAGO OFFICE, 115-117 Monroe Street, I PHILADELPHIA OFFICE, 26 N. Seventh St.

W. J. BUCKLEY, Manager. I G. A. WILBUR, Manager.
CITY OP MEXICO OFFICE MEXICO, F. Adam, Successor.
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PHCENIX GLASS COMPANY,
—MANUFACTURERS OF—

Electric Light Globes, Shades,
_ ETC. ^

Sbnu fob Catalogue and Pkice List.

729 Broadway, New York.

43 Sixth Avenue, Pittsburgh, Pa.

l^elephone Gompanies
Will profit by corresponding -with tlie undersigned relative to

Telephone Cables,
for Underground or Aerial uses, if purchases are contemplated

(100 Conductors.) the present season.

Standard Underground Cable Company,
General Offices. No. 70S PENN AVE., PITTSBURGH, PA.

I

New York, Telephone Building. Cortlandl St., G. L. WILEY, Mangr. ^^^^.^
Branch Offlees

: .j Q|,icaao, 139 East Madison street. F. E. DEG'^NHARDT. Manager. (50 Conductors.)

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high

Insulation. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

Electric Light and Power. Aerial Use,

Telegraph and Telephone, . All Sizes . Subterranean Use,

Railway and all other lead Encasad WirBi Submarine Use
Branches of Signaling.

*""" cn«-«40" wroj,
concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen'l Mgr., - 16 Dey St., NEW YORK.

Electric I^eatlier Belting.
Si=ECIALLY

Adapted for use on

DYNAMOS.

OHAS.

WIRE SCREWED I

Guaranteed to

Give Satisfaction.

PIECE OF ELECTRIC BELT
MANCPAOraRED BY

iCHIEREN & CSO.,
MASTJPACTirEEES AND TANNERS OF

Oak Tanned Leather Belting and Lace Leather.
70 CLIFF ST., NEW YORK. CHICAGO OFFICE : 46 SOUTH CANAL ST.

11 Central St., Boston, Mass
W. B. Dowsr,

Gen'l Supt.

GRIMSHAW TAPE
None genuine unless stamped "GRIMSHAW TAPE" on each roll.

Does not oxidize tlie Joints or unwrap when exposed to the

weather. For sale by all Supply Companies.

NEW YORK INSULATED WIRE COMPANY,

452 Broadway, New Tork.
R. E. GALLAHER, Secy.
J. W. GODFREY, Gen'l Manager.

C^LLEHDEI^

'

NSULATING and
WATERPROOFING COMPANY,

4S Srciail'way, ]!$e-«r Yosls. I34 E.a6alle St., Chleago»
—MAirUFAOTUEEBB OP'

IINSULATED WIRES AND CABLES.
Bltlte Wires for Use Underground, In Plaster,

Damp Places, Etc., Etc.©
Teinidad Wibes for Line Work In place of Underwriters.

NEW YORK SAFETY STEAM POWER CO.,
Builders of Hlgli Grade Self-Contained

AntoMtic Gnt-Or Eopes.
SPSOIAXLT ADAPTBD FOE ETJimiKa

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

Wkbteek Office aito Wabkboomb:

64 & 66 S. Canal St., Chicago, III.

WM. A. HAHHETT, Manager.

ANSONIA BRASS & COFFER GOMFANY,
Sole Manufacturers of COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC UCHT LINE WIRE.

C B B A

Cwl A1...J „iiL^ „. n.^vLA^ION.
A.—Copper Wire, B. B.—Two Braids, saturated with Fire-Proof Insulation. C—Braided Cotton*

•laturated with a Black, Wbather-Proof Composition.
|

Approved by New York Board of Fire Underwriters.- Samples furnished upon application. Pure Elec-
tric Copper Wire, bare and covered, of every description.

w4RFRnnM<s. J 19 and 21 Cliff St., New York.WABtHUUMb.
^ g4 Washington St., Chicago, Ills.

FACTORIES:
ANSONIA, CONN.

Dahibl W. Mabuoit, President.
Addison H. Kobdtke, Ylce-Presldent.

Cbabcbs IK, JBHVST, Eleotrfettdi Bbahtabd BoBtaoK, BecrefMy,
Auos E. HoLLowsLL, TreuDnf

Jenney Electric Company.
iNr>LA.:NA.POi:.is, Indiana.

Sole Owners of all the Patents and InTencions ui OhancB j^ oeoney (known as cne jenney System) and Sole Owners and ManufactareTS of bis

Improved Oynamo, [amp $
Electric |I|otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these euaentials It chal-
lenges comparlBOtt-

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities. Companies or Individuals. L

Prices Furnished for the Jenney Arc or Incan-
descent Systems, or for both combined.

The Jenney Incandescent Dynamos are self-regulating,
and permit the turning on and oS of one or nil of the Lamps
at will. .

TJiis Company gives special attention 'f.o furnishing Mills,

Sfi02JS, Factories, etc., wiOi Individiial Plants.

C3- SE1IO.F0II PMPlia ILLlSrailHS MI 0[S1BI1IIIE THE SISTEII. -^
OFFICE AKD W0KK3:

Cor. Kentucky Ave. and Morris St.

INDIANAPOLIS, IND.
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The Thomson-Housi^on Elec^^pic Go.
EASTERN OFFICE: WESTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON. PULLMAN BUILDING, CHICAGO, ILL.

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

SERIES LAMPS

Urc-Circuits.

These Lamps have repeatedly
shown their superiority under
test,

First Medal : Beat Arc-Light, Louisville, 1883,

First Prize : Beet System of Arc-Lighting,

Cincinnati Industrial Exposition, 1883.

Electric flrC'tighting

This Company was given the only Gold Medal awarded at the International Inventions
at London, August 1 1, 1885, FOR ARC-LIGHTING.

Exhibition,

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light with all or any portion o£ the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the customer.

SELF GOVERNING ELECTRIC MOTORS.
of all sizes for the transmission of Power. Plans and estimates for all kinds of Arc

and Incandescent LlKhtlng and Power Plants.

MACHINE
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Edison'sNew Lamp
RESULT OF

EXPERT TEST
BY ELECTRICIAN OF

Chicago & Ijorthuiestern 1. H.

Over 2OO0 Hours Average Life and 12.18
16 candle power lamps per horse power.

CHICAGO & NORTHWESTERN RY. CO., TELEGRAPH DEPT.

G. H. Thayee, Sup't.

Chicago, March 13, 1888.

Leonard & Izaed, Chicago.,

Dear Sirs :—Regarding the Electric Light Plant at Clinton, Iowa,
installed by you for this Company last December, I wish to say that your
guarantee of 13 sixteen candle power lamps per horse power and 600 hours
average life has been more than realized. The result, from careful tests,

shows 12.18 sixteen candle power lamps per available horse power, and the

record up to date shows an average life of over 3000 hours.

The pressure over the entire system does not vary over two volts,

and the insulation with everything connected exceeds 100,000 ohms.
The dynamo works without sparking, and the whole plant is in every

way satisfactory. Very respectfully,

(signed) G. H. Thaybk, Supt. Telegraph.

General Agents Edison United
IVIanufacturing Co.,Plant Installed by LEONARD & IZARD,

185 DEARBORN STREET, CHICAGO

U, S. LAMP.

Grand Opera House
MINNEAPOLIS.

610 U. S. 16 Candle Lamps, 53 Indicated

348 Edison 16 "
.

" 54

HORSE
POWER.

CONSEQUENTLY, THE

Edisor PciinT luis Rejected mo Put Out,

AND UNITED STATES PUT IN.

U. S. 6 1 O Lamps, 53 H. P., equals 1 I -^ per H. P.

Edison 348 Lamps, 54 H. P., equals GyVTPerH.P.

ABOVE FKOM accurate TESTS. NO COMMENTS FOE PAKTICtlLAKS, APPLY TO

THE U. S. ELECTRIC LIGHTING CO.,

C. C. WARREN, IVIanager. 219 LA SALUE ST.,' CHICAGO.

The Bishop Outta-Percha (o.

422-426 E. TWENTY-FIFTH STREET,

ISTe^m- Yorls: City, IST. Y.
IS THE ONLY aLiNtTFACTUEER IN TniS COUNTKT USING

(Jutta-perel^a as ai} Insulator,

and it is conceded by all experts as superior to every other insulation for UNDER
WATER and UNDERGROUND—wiien not subjected to excessive lieat.

We have the oldest plant in the United States for INSULATING ELECTRICAL WIRES,
and v?e are prepared to manufacture wires of HIGH INSULATION for every Electrical

Purpose, from the finest Magnet Wire to the Heaviest Cable, and to fully guarantee

them as to QUALITY and DURABILITY. "We are the only manufacturers of

/r\arl^s' ^ompoupd Ipsulatiop,

which is superior to all other compounds for BATTERY COPPERS, SWITCHBOARDS
and INSTRUMENT CONNECTIONS. Our

Balata plexible §ord8
are absolutely WATER and ACID PROOF, and have no equals for movable INCAN-

DESCENT LIGHTS, SWITCHES or BATTERY CORDS. Our

I^ubber (?o/T)pou9d Ipsulatioi)

for ELECTRIC LIGHT AND AERIAL USE—a new feature with us—is under the direct

charge of an expert, who was twenty years superintendent for Siemens, of London,

and has had more experience than any other man in America in insulating wires.

We employ in every department the best attainable talent and use only the

PUREST MATERIALS and the most improved machinery, besides much especially

devised by our experts.

SEND FOR CATALOGUE.

The Edison Direct System of Central Station

ELECTRICAL DISTRIBUTION.

1,000 Installations. 100,000 Horse Power. 1,000,000 Lamps and $20,000,000 Capital

Qdison Qlectric |jight |{o.

THIS COMPANT IS THE OWNER OF THE INVENTIONS
AND PATENTS-OF

THOMAS ALVA EDISON.
Whicli Patents absolutely control this The Only Permanently

Established and Commercially Successrui

lUETHUD UF GEHEMU EHECTRIEIIt DISTRIBUTIUD.

As evidence of the growth and present prosperity of the Edison System, attention is

called to the character and scope of a few of the Stations now in

operation and under construction.

NEW YORK CO., Capital, $2,500,000, 4 Stations : Capacity, 15D.O0O Lamps.

CHICAGO CO. Capital, $750,000. 1 Station ; Capacity 40,000 Lamps.

BOSTON CO. Capital, $650,000, 2 Stations; Capacity. 50.000 Lamps.

PHILADELPHIA CO. Capital. $1,000,000, I Station: Capacity. 60,000 Lamps.

It is significant to note the fact that the Edison Company has during the past year
enlisted an amount of capital and put under construction a station capacity far in excess

of the aggregate Incandescent work of all other companies combined. Nothing could
more forcibly emphasize and attest the accepted value of the Edison Central Station

Industry as an investment.

WRITE FOE PAMPHLET ON THE FIVE HEADS

PATENTS, INVESTMENTS, FUTILITY OF GUARANTEES, OANCERIIAND MORAL

For Information relative to Central Station Business, apply to the

Ed-isoii Electric X^igrlit Co.,
16 & IS BROAD STREET, NEW YORK.
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Cle-irelsind., Ohio.
1

MANUFACTURERS OF-

ELECTRTC MGHT CARBONS andBATTERY MATERIAL.

JARVIS
ENGINEERING COMPANY, s;;;;;;iiss;:;2«;
61 OLIVER ST.

I

81 LAKE ST.,
I

109 LIBERTY ST. NATIONAL FEED WATER HEATER.

BOSTON.
I CHICAGO, I

"^^^ YORK.

H. A. CLASIER, Manager Western Dept.

JARVIS BOILER SETTING, lo burn Anlhracite Coal and Coke Screenings

NATIONAL ROCKING and SHEFFIELD GRATE BARS.

SEND FOR NEW CATALOGUE.

The Standard Carbon Co.,
SUCCESSORS TO THE

Boxilton, Cle-srelanci, a.nd. Crystal Carbon Coxinpanies.
O Xj :E3 AT"E Xj ja. KT 33 , OHIO.

::::::::::::::::::::=::::::::uuu::.:::uLAW OFF ICE , - ---------^^^^^^^

Rooms 68 and 69 Temple Court, 225 Dearborn St., CHICAGO.

PATENT AND TRADE -MARK CASES.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR KLECTRIC LIGHT AND POWER.

Agents for Armingiion & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rocking and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
Branch, Room 31 Water Works Building, 600 Wahut St., Kansas City, IWo.

Sawyer -Man Electric Co.
LICENSEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MOTUIL LIFE BLDS,

32 NASSAU ST.,

NEW YORK

Plans and Eetimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No. 308 WALNUT ST

BOSTON OFFICE:

No, 33 FEDERAL ST.

Estimates rurnlshed for the
Thomaon-HouBton System

'

of Arc Lighting.

3

The DYNAMO of this Company Is ATJTOMATIC In Its regulation, and will maintain a UNirORM
LIGHT, with ALL or ANT PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN its CANDLE POWER during Us Guaranteed Life.

-CONTAININC-

^.^^dilllA

Compensation BalanceiHair-spring,
^T^T-HIOH .A.:Et.H

Uninflnenced

BY

magnetism.
PAILLARDS PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAIR SPRING.

Adjusted

TO

Temperature.

?

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Elihu

Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested

them.
These watches are made in all sizes. Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and

cost no more than other makes of same quality without the Non-Magnetic feature.

They are especially adapted to the uses of

lLl€tmi€IAIf§ AMB WOMKlEi AEOUHD
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

FOR SALES BY ALL FIRST-CLASS JEWELERS.
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Sprague 6lectric Railway & Plotor Compann,

General Office: 16 & 18 Broad St.

Factory: 510 to 516 w.sotli St., W. Y. || Branch Offices:

?M Schenectady, N. Y.

I St

Cars put Cars per Miles
Periods. out. day. made.

February 3-15 .118 8.4 3,874.5

February 16-29 158 11.3 6,63.i.5

March 1-15 _.194 12.9 11,273.5

March lB-31.- 251 15.7 17,419.5

April 1-15 373 18.2 31,025.0

Total _ 60,218
Maximum run, 107 miles per day of 18 hours.

The present mileage of 1,400 to 1,500
miles on these grades would require not
less than 200 horses.

The entire operating expenses charge-
able at the central station for 20 cars, with
the present mileage, on the heaviest
sectiou of the track, is only ii cents per
car mile. This includes Electrician,
Eiisfineers, Firemeu, Dvnaiiio
Men, all Coal, Oil, Waste, Water,
Lighting- and Depreciation; the
working force being, with the exception of
one nian, sufflcieut to handle 40 cars.

M^hen the 40 cars _are in operation the ex-
penses will be reduced to about 1 >i cents
per car mile run.

Miles
per day.

276.7

473.3
751.6

1,088.7

1,401.7

Boston; 55 Oliver St. Philadelphia: 119 South 4th
St Cleveland, O.: 117 Public Square. Detroit: 133

I
Jefferson Ave. Chicago: 185 Dearborn St. Westeni

J Engineering Co., Lincoln, Neb. Cor. Broadway and
j
Thatcher St., Albany, N. Y. Aspen, Colorado. Seattle,

Washington Territory. St. Louis: 304 Locust St. To-
peka: 700 Kansas Ave. Louisville: 439 West Main St.

New Orleans: 30 Carondelet St. Laramie, Wyoming.

This is the only company in the United States
devoting its entire energies to the various questions
Involved in the transmission of power, railway and
stationary, and is putting into practical use more
motors of and over one-half horse power than all
other companies combined.

This company having now perfected a Sti'eet
Railway System in all its details, is prepared, under
suitable guarantees of successful operation, to take
contracts for equipping new roads with all the appli-
ances, both electrical and mechanical, for operating
|street railroads, and also for equipping roads now in
operation.

We have roads successfully running in Rich-
niontl, Va., Carbondale, Pa., St. Joseph,
Mo.,AVilkesbarre, Pa., Wilming-ton, Del.,
and are equipping roads in a number of other cities.

We give below partial data as to one road, that in
Richmond, Va.

There the Sprague Company is operating the
most extensive, difBcult and successful electric street
railway in the world, and the attention of railroad
men is called to the following facts as to the operat-
ing of the Richmond Union Passenger Railway :

The total trackage is 12 miles. Streets covered,
9 miles. Maximum grade, lO 1-10 per cent!
Longest grade is 5,600 feet, varying from 2 to S
per cent. The curves are 39 in number; such
as 27 foot radius with 5 per cent, grade;
40 foot radius, with 8I2 per cent, grade, etc. Ten
miles of the road are now operated, being the heaviest
part with about a mile of up grade each way. Total
equipment is 40 cars. Twenty closed cars are
now in operation. These cars are full-sized 16 foot
closed cars. The 22 foot open cars are now being
equipped.

Note the facts for the first few weeks' operation,
from the following fortnightly table:

Miles Passengers Passengers
Periods. per Car. carried. per day.

Febraary 2-15-.. .- 33.8 35,450 1,817
February 16-29 '. 41.9 38,437 3,746
March 1-15 _ 58.1 49,656 2,311
March 16-31 69.4 67,887 4,343
April 1-15 77.0 86,173 5,745

Total 367,603

Schedule running time, 7J^ miles per hour.

I Send for Map and Details of this Road.

;
The Sprague Company is now entirely

i

ready to take contracts for equipping roads
of any size.

CHARACTERISTICS OF SPRAGUE

j
RAILWAY MOTORS.

t L'ghteat weight consistent with highest efficiency.
- Simple, compact In consiruction. Non-liability to get
out of order. No slcllled labor. Strong eoough to do
the work under all conditions. Slinpiicity and ease

1 of openitlon. Commutator wear reduced to a Mini-
1 mum.

DETAILS OF SYSTEM.
1 Generators of highest efficiency and reliabllliy.

i Systems of conducting cnrreni to the cars willi the
ImpoB-slblllty of an accident at nny point of the line
Interfering with the operation of the remainder of
Clie road. Moior.s flexibly suspended from ihe axles
to Insure perfection of running. Greatly Increased
traction by tlie application of Motors to each axle
Willi independent driving. Greatest return for given
amount of coal burned. Freedom from disagreeable
noises. Ahi^ence of ail ropes, belts, sprockel-wheeia
and ciiains. No nseftil room In the car taken up by
the motor. No changes in truck. No complicated
nest of gnaring. Use of single sets of brushes for
bolh directions of driving. SJngle movement control.
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^LECTRIC t- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^

18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning.

The JLlMERICiLIQ' IDYITJLIMO HAS WO EQUAL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

^HEBICAH
FOR FURTHER PARTICULARS, ADDRESS

18 Cortlandt Street, NEW YORK.

BIMG t©.^

The Railway Telegraph Supply Co^

Manufacturers of and Dealers in
\

ELECTRICAL APPARATUS AND SUPPLIES^
A.NJNXJNCIATORS, m:a.gneto bells, ba-tteisies, etc.

^

WE CARRY A FULL STOCK OF J. H. BUNNELL & CO/S TELEGRAPH INSTRUMENTS.

Line Wire and Equipment, Pins, Brackets, Cross-arms, Insulators, Etc., Insulated Wire and Cables.

\

PAYNE AUTOMATIC ENGINeJ
B. W. PAYNE & SONS, Manufacturers, Elmira, New York. \

\

BUILDERS OF

Single Yalve and Corliss Valve

ENGINES.
SELF CONTAINED AND SINGLE CRANK

ENGINES
Speciallj Aiaptel for Electric LiiltiEE. J

WESTERN DEPARTMENT:

No. 10 8. Canal St.

CHICAGO.

H. S. WALKER, manager

TELEPHONE 4024.



May 19, 1888. WESTERN ELECTRICIAN. VII

DIVIDED POWER
SHIFTING

Costs to Purchase
Costs to Maintain
Costs to Lubricate
Costs to Drive

VERSUS THE

Westinghouse

ENGTNE.

Indepeiidont Engines convert their -whole power
into merchantable proiiuct.

Tal(e the Engine to the Work, nol the Worli to the Engine.

THE WESTINGHOUSE MACHINE CO,

Pittsburgh, Pa.

CONTROLLED BY

Westinghouse, Church, Kerr & Co.
I 7 Cortlandt Street New York.

97 Fifth Avenue— - Pittsburgrh.
156 and 158 Lake Street.-- Chicago.

Fairbanks & Co.
302 and 304- Washington Ave St. Louis.
1312 Union Avenue Kansas City
1 330 Seventeenth Street Denver, Col.

Utah and Montana IVIachinery Co.
259 South Main Street Salt Lake.
East Granite Street Butte, Mont.

Parke & Lacy.

THE AULTMAN & TAYLOR CO.,
Represented by Robkbto Bokeb & Co., City of Mexico, Mex,

Stevens, Corwin & Co., 118 Chambers St., Kew Tort City.

With houses In Panama, C. A., Lima, Buenos Ayres, Guayaquil
and Valparaiso, S. A.

2 1 and 23 Fremont St San Francisco,
33 and 35 N. Front St—-Portland, Or.

Tlie D. A. Tompkins Co.
36 S. College St-Charlotte, N. C.

46 S. Pryor St Atlanta,
Georgia.

J. J. DICKEY, President. I3EAEL LOVETT, FLEMON DRAKE, Vice Preslder t.

H. J. WELLS, Sec'y and Gen'l Man. Sup't and Electrician. L. H. KORTT, Treasurer.

OMAHA, NEBRASKA.
DEALERS IN

1%/1CTEI€AL eUPPMlS
Wov ih& Telegraph, Telep&oae aad Electric %igh.t.

Hotel and House Annunciators, Burglar Alarms, Fire Alarms. Electric Gas Lighting, Speaking Tubes,
Elevator Annunciators, Batteries. Push Buttons, Electric Pens, Telegraph Learnert' InatrumentB, Medical

Batteries, Linemen's Tools, Bell Hangers* Supplies, Railway Velocipedes, Cars, Etc.

Whstebn Agicnts THE OKONITE CO.. and the Return Call System of Hotel Annanclatora. Fire
Alarms for Cities and Towns. We own the Franchises of the Wesiern States and Territories for the

IMPROVED McCULLOH

^nWmaM -J- DlgTl^ICF -J- fEIiEQR^PP -J- ^YgTEja.*<-

and are prepared to glye franchises and construct plants on reasonable terms.

^"Estimates furnished and contracts made for any and all kinds of Electrical Work In any part of the

West. Correspondence Bollclted. Illustrated Catalogue and Price List on Application.

Tlie Empire City Electric Co.

15 DEY STREET,

NEW YORK.

iVIanufacturers and Dealers

IN ALL KINDS OF

ELECTRICAL SUPPLIES.
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ELECTRIC BELLS

THE ABOVE CUTS REPRESENT THE

Western Electric Walnut Box Bell,
i

it is the best Bell for the money now upon the market. i

EACH BELL PACKED IN NEAT PASTE BOARD BOX.

iDi]MEisrsioisrs.
Back,

Box,

Resistance,

We will send a sample Bell to any part of the United States by mail, postage ^

prepaid, on receipt of seventy-five cents. .

- 7x31-8 in.
j

3 1-8x2 13-16 X I 1-5 in,
:

3 to 4 ohms. :

SPECIAL PRICES ON QUANTITIES FURNISHED ON APPLICATION.

WESTERN ELECTRIC COMPANY,
CHICAGO. NEW YORK. LONDON. ANTWERP.
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The Edison Perfected Phonograph.
Mr. Edison gave an exhibition of liis per-

fected phonograph at his new laboratory at

Lewellyn Park, Orange, N. Y., May nth. The
building into which he moved three months ago
is 200x75 ^^^^ 2"ci is three stories in height. The
library which is on the first floor contains 16,000

scientific works, many of them exceedingly rare

and valuable. The rooms and shops for experi-

mental work only are on the second floor; no
manufacturing is carried on there. In the

lecture room on the third floor Mr. Edison gave
the public tests of his phonograph. Three of

the instruments were screwed to tables in different

parts of the room. A cut of the phonograph is

given herewith.

It consists of a box about eleven inches square,

which contains the motor. The armature is

simply a ring of metal placed horizontally, with

ten pole pieces or bars around the rim. The box
also contains the eccentric governor. The shaft

on which the hollow receiving cylinder is placed

is four inches long, and has 100 threads to the

inch. The shaft feeds the spectacle, containing

One of the few which were manufactured
at that time was exhibited in the First Methodist
church in Chicago, and excited the greatest in-

terest. The appearance of the instrument is de-

cidedly different from the cumbersome phono-
graph of ten years ago with its metallic and in-

distinct tone.

Last Saturday evening E. T. Gilliland, Mr.
Edison's right hand man, read a paper on the

phonograph and its development, at the New
York Electric club. Among those present were
the following :

Gen. W. T. Sherman, Col. Robert G. Ingersoll,

Dr. Robert Collyer, Leonard E. Curtis, Marshall
P. Wilder, Prof. Charles R. Cross, of the Massa-
chusetts Institute of Technology, Prof. George
W. Plympton, of Brooklyn, W. B. Sommerville
of the Western Union company, Walter P. Phillips

of the United Press association, Gen. O. E. Mad-
den, Allen Thorndike Rice, Col. W. H. Eckert,

Lieut. F. P. Toppan, U. S. N.; Bishop Foster,

and Capt. Henry Irving, U. S. N.; Theodore
Thomas, W. D. Howells the novelist, G. P. Lath-

rop, and a large number of scientists and profeS'

derstands stenography, because the copyist hears
the words just as we speak them; and the phono-
graph, by pressing one key, can be made to stop
speaking and then go on when the copyist is

ready, or by pressing another key he can make
the machine repeat as often as he wants anything
that he doesn't understand at first. The wax
blanks, containing the memoranda, can be
stripped off the cylinder and kept for reference.

We have a process 0/ reproducing them to any
amount from a single talking. The original

cylinder or the copies may be mailed anywhere,
supposing you have dictated a letter on them,
and then put on to another phonograph and
made to talk. We have made mailing-boxes for

this purpose, to carry the wax cylinders, and
they will carry all right, for we have tested the

boxes by throwing them up to a high ceiling and
letting them fall, to see whether the shock
injured the wax inside the box. Then,
speaking of practical uses, we are now able to put
a phonograph cylinder at the telephone and make
it talk to some one in New York by wire. This
we have done repeatedly. We break ground at

in one ring the transmitter and receiver. The
recorder is a steel knife fastened to the diaphragm,
and the receiver is a delicate metal needle, oper-

ating on what are called phonograph blanks,

which are cylinders of wax or composition metal.

These are what the impressions are made on, and
they taper inside so as to bind on the shaft.

In the operation of the phonograph a little key
is shifted on top of the box containing the motor,

and with a perfectly steady m.otion the cylinder be-

gins to revolve. The operator then, in an ordinary

tone of voice, speaks into the " recorder " eye of

brass spectacle. As he talks the diaphragm vi-

brates and a tiny metal point affixed to its under
side begins to mark lines of varying depth and
regularity on the wax cylinder. When his re-

marks are finished the operator turns a key which
lifts the recorder out of the way and brings the

reproducer into its place, the cylinder is shifted

back to its starting point, the motor set running
again, and the delicate little membrane, whicn has

like the recorder a tmy point affixed to it, begins

to give back in low, but clean and distinct tones

the words which have been spoken.
In principle the phonograph is the same as

that which was exhibited about ten years ago.

sional gentlemen. Mr. Gilliland illustrated his

paper with 100 drawings thrown by a stereopticon

upon a screen. The slides illustrated the orig-

inal instrument and the steps in its development
Prof. Robert Spice followed and by the aid of

drawings illustrated the principle by which the

sound waves were recorded on the wax cylinders.

For convenience sake nine of the ten instru-

ments shown were limited to reproducing. Con-
versations, recitations by Marshall Wilder, cor-

net solos which had been recorded were repro-

duced with a fidelity which astounded the hear-

ers. Of his invention Mr. Edison says, "The
phonograph will be able to reproduce orchestral

pieces and can be so made that it will record

with exactness operas and the solos of great

singers. All our business is now carried on by
means of phonographs. We save time for the

person who dictates and for the typewriter copy-

ist. They need not be together at the same time.

I can dictate whenever it is most convenient and
leave the typewriter to take it off by his machine
whenever he comes to the office. It all comes
out perfectly clear, and there is scarcely any
correction of the typed correspondence. Be-
sides we don't need now to have a man who un-

once for building a big phonograph factory 600
feet long and 75 feet wide. The contract is

signed, by which it is to be finished in two
months, and the machinery is all ordered. We've
got three acres of ground for the factory, and
all the plant."

The phonographs will probably be on the

market in two weeks.

Reducing Refractory Ores by Electricity.

It has been found necessary by many mining
companies to throw away large amounts of ore

because no means for reducing them economi-
cally were known. The Iron Silver Mining com-
pany of Leadville has recently been experiment-

ing with a new process, the success of which
seems to be assured. The ores on which the tests

were made contained a small per cent, of precious

metals so combined with base metals that the

usual methods of reduction could not profitably

be employed. The process employed is electrical

and is the invention of H. B. Slater of Detroit.

By means of the new process the smelting charge

is reduced and ores which have been considered

absolutely worthless are found to yield a large

profit.
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The Short Series System of Electrical
Railways.

In connection are sliown several illustrations

of the Sliort scries system of electrical railways

manufactured by Sidney H. Short & Co. of Col-

umbus, O., and which has received practical

demonstration in that city.

Either overhead or underground conductors

are used with this system, the former being illus-

trated by Kigs. I and 6 and the latter by Fig, 2.

In Fig. 6 it will be noted that the objection to

wooden poles on the street of a city is entirely

removed by the use of iron arches, which span

the street only at street intersections. Suspended
from these arches are steel wire cables parallel

with the street, to which the supports for the

electrical conductors are attached. These sup-

ports are sufficiently close together to form a

level track of the wires upon which the current

collector travels. The arches support the elec-

tric lamps and their supply wires and so remove
all necessity for poles on the streets.

Fig. I shows a single iron arch which is in-

tended to be used in narrow streets, and on single

tracks with turnouts, but it is in many cases used

with double tracks. It is constructed in the same
manner as the double arch, and is very graceful

and ornamental. Should the conductor in the

elevated construction in any way be broken, no
injury would result from their coming in contact

with any person as in this system the mo-
ment the break occurs the electric generator at

prepared to be fastened to the car in place of the

front platform and hood and are easily applied to

any of the cars now in use. 'I'his position re-

leaves the entire car and both platforms free for

passengers. 'J'he motor is controlled from either

platfoim with perfect ease. The third position

moves the motor from the dust and dirt of the I is in a separate car to be attached to the passen-

street, leaves the gearing all in place, and pro-

vides a clean, dry and warm room for the car

driver. 1 he front window can be let down in

Fig. I.

the station automatically stops. Telephone and
telegraph wires falling upon these conductors
will not interfere with the running of the road.

The system is harmless to man or beast.

The current collector which moves along on
the elevated conductors weighs but six pounds
and is entirely new in construction, embodying
principles which make it impossible for it to leave

the wires. The collector receives its power from
one wire and transmits it to the motor which
returns it to the other wire to be carried on to

another motor. The electric energy is not
allowed to come in contact with any part of the

track or with the earth.

The construction of the conduit used in this

system is shown by Fig. 2. The ties, yoke and
slot rail are all of steel and firmly riveted

together into one structure. The conduit itself

is formed of cement and stone. The small size

of the conduit— fifteen inches deep —makes it

possible to construct it at small cost, and yet have
it substantial. The conductors which are placed
in this conduit are small copper wires, such as

are used on the elevated lines, supported on pe-
culiar porcelain insulating brackets at short inter-

vals. It is not required in this system to use
massive conductors to transmit power, for one
hundred cars can be run on the current carried

by a small wire as well as one car. The current
collector travels on these conduit conductors in

the same manner as on the elevated conductors.
Fig. 3 is a perspective view of the car pre-

ferred for use in this system, a part of the body
of the car being removed to show the position of

the motor. The front compartments are all

warm weather for better ventilation of the car.

The motor is immediately under the eye of the

driver, and perfect oiling and attention are in-

ger coaches. In many cases a portion of this

motor car is utilized as a smoking car. The cars

are lighted with incandescent electric lamps, and
electric headlights are attached to the front of

the cars.

It is necessary in the transmission of power
from the motor to the car wheels to use the most
direct and positive method known to mechanics.
Accordingly the company have adopted spur
gearing, Fig. 4., as this precludes the possibility

of a failure in action and gives the least possible

loss in transmitting the power. They use gear
wheels of cast steel cut with great precision, and
pinions made from rawhide held firmly between
plates of steel. The teeth of these pinions are

cut to match accurately the teeth in the gear
wheels so as to have a train of gears which run
at any speed with absolutely no noise.

The motor truck, mounted on the standard
car wheels and axles, arranged to receive the car

bodies of any make or size, is furnished com-
plete, as shown by Fig. 5, and geared to run at

any desired speed. The motor is supported on
a steel framework attached to the axles of the

car with bearings of the best make and provided
with continous feed oilers. This is a strong
framed locomotive within itself and is changed
from under the box to the open cars with the

season. No other appliance than is shown in

this cut is used for regulating the speed or direc-

tion of motion. No resistance coils, switches or

other electrical devices are used in this system of

electrical railway.

Fig. 3.

sured. Another position is between the axles of
the car and entirely concealed by the floor above
and a dust tight box around it. This position

The company after considerable experimenting

have adopted and recommend the Brush dynamo
for a generator.
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Dynamo Tenders and Life Insurance.
It will be a matter of no little interest to a

large number of persons who have in charge elec-

tric lighting apparatus to know that they are not
considered eligible for membership in at least

one benevolent insurance company. A short
time ago two engineers who have charge of an
isolated electric light plant wer^ asked to join a

new lodge of the Royal League of Chicago.
They decided to make applications for member-
ship and after they had done so it was found
they were ineligible. By the rule adopted by the
supreme council of the order no person can be
admitted who is engaged in handling electric

light apparatus. The engineers felt aggrieved as

they do not consider their calling hazardous.

ous. If the league wishes to discriminate against
linemen perh''ps not as much could be said, for

they are killed once in while but it is not often that

a man in charge of a dynamo has any accident."

C. A. Warren, supreme scribe of the Royal
League, was called upon. He was ready to ex-
plain the position which the council had taken.
" The league," said Mr. Warren " only takes first-

class risks. For example, we will not accept
saloon keepers. It is not on the ground of

morality that they are rejected but because they
are extremely poor risks. Other callings which are
found by statistics to have a high death rate

debar applicants from membership. Now it was
with this idea in view that the supreme council

passed the rulemaking all those ineligible who

Firman patent. This patent is number 192,644
and was issued July 2, 1887. The Western Elec-
tric company holds the sole right to manufacture
under the patent east of the Rocky mountains.
George P. Barton is plaintiffs' attorney.

Long Lived Edison Lamps.

One of the most complete incandescent light

plants in Chicago is that of the Union League
club and nothing but praise can be given to the
system in operation there. Not the least remark-
able feature of the plant is its record of lamp life.

The following figures were kindly furnished by
the engineer, G. M. Cowan: The experimental
test of the plant was made in June, 1886, but it

Fig. 4.

—

The Short Series System of Electrical Railways.

Those who were interested in forming the new
lodge thought that the rule of the council was
unjust as it shutout without distinction all those

engaged in furnishing electric light.

A gentleman who is interested in securing the

new charter for the lodge said to a representative

of the Western Electrician, " We do not

consider that the council is justified in excluding

those who are in charge of dynamos. Certainly

there is far less risk attending the care of a dynamo
than in running a stationary engine. An extra-

ordinarily careless man might be killed by a dy-

namo but it seems to me that such a blunderer

would never give the dynamo a chance at him.

He would be killed by the engine before the dy-

namo could have half an opportunity. I am a

have anything to do with the handling of elec-

tric light apparatus. The rule as it stands makes
no distinction. Perhaps it should do so. The dv-

namo tender's occupation may be such that he
would come under the head of a first class risk.

I am now trying to get some statistics on this mat-

ter. I have written to officers of several elec-

tric light companies asking for information on
this point."

" Then if you find that the calling is not dan-

gerous you think that the council will be open to

conviction?"
" Yes, certainly. Perhaps only linemen should

be excluded. Their occupation is certainly dan-

gerous. I read in the paper this morning of the

death of a lineman in New York. The council

did not commence running regularly until the
following August. According to the record there

are between 200 and 300 lamps which have
had thus far a life of 4,300 hours. The average
life of the lamps has been 2,700 hours and at

least 5 per cent, of these lamps have been care-

lessly broken.

There are several reasons which Mr. Cowan
assigns for this remarkable record. In the

first place, he says, he has been exceedingly care-

ful not to exceed the candle power of his lamps
at any time. He has been careful in starting

the dynamos. The wiring of the building, too, was
excellently done.

Anyone who visits the Union League building

will notice at once the artistic manner in which

Fig. 5.

—

The Short Series System of Electrical, Railways.

member of the league and I work for its interests

and I don't wish to see persons whose lives are

constantly in danger admitted to membership.
But I don't think the dynamo tenders can be con-

sidered in that class by any means."
One of the engineers referred to said, " If this

rule of the Royal League stands, it is not unlikely

that the example will be followed by other simi-

lar organizations, and all of us in charge of plants

will find it hard to secure insurance anywhere,
The work of caring for a dynamo is not danger-

only wishes to do what is just both to the organ-

zation and to those who wish to become mem-
bers."

New/ Haven Clock Company Sued.

Leroy B. Firman, of Chicago, and the Western
Electric company of Chicago, have begun suit

against the New Haven Clock company. The
action is brought to restain the defendant com-
pany from manufacturing district telegraph signal

boxes which it is alleged are infringements of the

the lights have been arranged. This is a matter

which is so often neglected as H. Swan said in a

recent paper on artistic electric lighting. In-

candescent lights may be so arranged that they

will illuminate and decorate at the same time and

this double purpose has been served in this in-

stallation.

Greater attention to this branch of work will

tend to popularize the electric light and tend to

establish a belief that the electric light is in truth

the ideal illuminant.
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The Waterhouse Incandescent Dynamo.
The Waterhouse system of long distance

series incandescent electric lighting is coming to

the front as a competitor of the alternating cur-

rent systems. Its merits are that it uses small

wire circuits of from number 8 to 5 B. and S.

gauge; lamps that are arranged with a simple

automatic shunt cut out so that in case the fila-

ment gives away, the remaining lamps are not

affected; fixtures and mountings on the lamps

at the dynamo |)ulley, which is a gain of 33
candle power over the regular multiple arc sys-

tems where twelve 16 candle power lamps are ob-

tained to the horse power. Arc and incandes-

cent lamps can be used indiscriminately on the

same circuit.

The closed circuit form of armature being

used, the high static current of open circuit sys-

tems is avoided, and the difficulty of keeping

the wires insulated is much reduced.

Western Gas Association Annual Meeting.
The eleventh annual meeting of the Western

Gas association was held in Chicago last week.
There were 150 members in attendance. Fifty-

two new members were received. Among the

papers presented was one read by C. M. Keller

of Columbus, O., on "The cost of arc light."

Mr. Keller is secretary and superintendent

of the gas company and electric light com-
pany in that city. The latter company em-

FiG. 6.

—

The Short Series Systbm of Electrical Railways.

-that are completely insulated from any possible

shock to a person standing on the ground and
handling the lamps while in operation, and a sys-

tem of instantaneous regulation of current from
the dynamo that insures a steady light from the

incandescent lamps, without the wavering effect

usual on series lamps due to the sluggishness of

the regulation. This enables the lamps to be
burned at their full normal candle power without
danger of straining them beyond this point,

which secures a long life to the lamps and avoid-
ance of blackening of the globes from deflagra-

tion of the carbon of the filament, the natural

result of overstrained filaments. Owing to the
difficulty of gettmg an even motion from the
best forms of automatic cut off engines, which
rarely regulate the speed in practice within five

per cent, of the normal, the unevenness of candle
power of incandescent lamps is often noticed.
In the Waterhouse system this is compensated for

by the balancing of the currents out and through
the helices of the field magnets, by means of the
regulator, which does its work so rapidly, that a
change of load on the circuit is hardly noticed
on an ammeter needle placed in the circuit,

which is usually more sensitive to the current,
and indicates changesmorequickly than an incan-
descent lamp filament through its changes of

candle power caused by vibrations of the current
when a portion of the load is suddenly turned off.

The lamp used is for different candle powers.
That for street lighting is for 25 candle power
with a current of ro amperes and 45 volts, the
same as is used for arc lighting on a number 6

wire. The smaller candle power lamps use a
current of 5 amperes on a number S B. and S.

wire. The dynamos are wound for the speci-
fied current lamps. The wattage of the 25
candle power lamps is 75 watts or three watts to

the candle power,—as close an economy of power
transformed into light as is obtained by means
of the best multiple arc systems. On the larger
candle power lamps, such as the 100 candle
power, the wattage is even closer, being 2.85
watts per candle power. On the 25 candle
power lamps the high efificiency of the dynamos,
94 per cent, enables 9 of these lamps or 225
candle power to be obtained to the horse power

The illustration shows the style of incandes-

cent dynamo manufactured by this company.
It has a cast iron foundation pan which besides

forming a foundation for the machine to rest on,

usually sufficient on ordinary well built floors,

acts as a catch for oil, thus avoiding oil grounds
to floors of buildings common with dynamos
that use oil largely. It also holds the belt ad-

justing screws. These machines have a very

ploys an American dynamo of fifty lights capacity

and a Thomson-Houston dynamo of the same
capacity. The cost of maintaining an all night

arc lamp according to his estimate was 2oJ4 cents

per night. The cost of an eleven o'clock lamp was
i-]]^ cents per night. Mr. Keller showed that as
the plant was increased the cost per lamp de-

creased. He favored the plan of the estab-

lishment of arc plants by gas companies. He

The Waterhouse Incandescent Dynamo.

fine finish, and evince very great care and skill

in the details of construction, which though more
costly in the first instance than a more roughly
finished machine, pay in the long run. The
headquarters of the company are at Hartford,

Conn., at the celebrated Colt's armory; the Chi-

cago office is at 154 LaSalle street.

argued that they were in a position to do the

work cheaper than any electric lighting company
or municipal corporation. The paper provoked

quite a little discussion and most of those who
participated thought that Mr. Keller's position in

reference to the installation of plants by gas com-
panies was well taken.
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The subject of fuel gas was one which was dis-

cussed with great interest. The members pre-

dicted that this was to be one of the most
important branches of their worlc in future.

The banquet toolc place Thursday evening and
was a most enjoyable event. The ne.xt conven-
tion will be at Cincinnati.

A number of electric light men dropped in to

see the visitors and to give them a few gratuitous
suggestions concerning improved methods of

illumination. As one of the members said those
" electric men are the blamedest, most persistent

set of fellows I ever saw. They hang on and
they don't think for a minute of letting you go.

They have more schemes for lighting a place than
a man can think of in a month and their own
system is the finest, most reliable thing in the
world. They are great on business."

The Butz Thermo-Electric Valve.

The illustration above shows the Butz
Thermo-Electric valve which, in connection with
a thermostat, is used for the automatic regulation
of temperature. This valve does not require any
assistance in the way of pneumatic appliances.

Three electric wires and two cells of battery in

combination with a thermostat make up all that is

required to shut off or turn on steam at any
pressure for direct or indirect radiation and the
perfect regulation of temperature in residences,

public buildings, hospitals, school houses, conser-
vatories and the like.

The valve A, can be an angle or straight-way
valve. The steam enters the chamber surround-
ing the core in which the double-seated valve is

closed by the stem E and eccentric D and held
firmly by both the eccentric and the pressure of the

steam, as the upper valve seat is necessarily some-
what larger than the lower. When the tempera-
ture falls closing the opening circuit of the ther-

mostat, the motor B revolves the shaft and ec-

centric D, opening the valve seats, allowing the

steam and water to pass in and out freely in case
the valve is used on the single pipe system.

When the temperature rises above the desired

degree closing the closing circuit on the thermo-
stat, the motor B again revolves the shaft D
a half revolution tightly closing the valve seats

and shuts off the steam.
If for any reason it should be necessary to

open or close the valve by hand without the aid

of electricity, this can be done by loosening a set

screw on eccentric D and resorting to the wheel
C to raise or lower the valve stem E.

This valve is manufactured by A. M. Butz &
Co., Chicago.

The Electric Light and Astronomical
Observations.

" Yes, I have seen several times the statement
that the electric lights in Detroit interfere with

our astronomical observations here,"said Profes-

sor Mark W. Harrington, of the University of

Michigan at Ann Arbor, in reply to a query from
a Detroit Tribune correspondent. " I can not

conceive how any such statement should be
sent broadcast through the country. It is a fact

that I have received nearly a dozen letters of in-

quiry from prominent scientists in as many
different states, asking if it were so, and many
other questions, since that statement got into

print. Now the fact in the case is that the elec-

tric lights in Detroit do not interfere with us at

all, but instead they have proven a subject of

much interesting study for us. When the nights

are clear we can not see any reflection from them.
Neither can we see them when the clouds are

heavy and' hang low over the city. But when
the clouds are high vve can see the reflection of

the lights on them. When Professor Schaiberle

and myself first discovered what appeared to be
a white speck in the eastern sky we were at a loss

to know what it was. Of course we knew of the

electric lights in Detroit, but we could hardly
believe it came from them. . It did not seem
possible to us that they would throw a light on
clouds so high up in the sky as these must be to

enable us to see it. I am not going to tell you
how high those clouds are from the earth, as you
would be hardly ready to believe me, but we are

now at work figuring it out and I will be ready to

give your readers some interesting facts in rela-

tion to this at a future day. You see we know
the exact distance from here to Detroit and the

exact altitude of the observatory above Detroit,

so it will be comparatively easy for us to make
our computations.

" Now I know of only one way that the state-

ment could have been made," continued the pro-

fessor, " and that is by somebody's getting our
own electric lights mixed up with those at De-
troit. The lights here in the city do bother us

once in a while when the clouds are hanging low
over the city and there is snow on the ground.
Then the reflection from the lights hei'e bother
us slightly. But I must say we have been
happily disappointed even in this, for we were
fearful when the lights were first put in that they
were going to interfere with us to such an ex-

tent that our observations would be a failure."

Electric Clock.
The accompanying cut illustrates a simple con-

trivance which is a great boon to people who
have to rise at an early hour and wish to enjoy
sleep till the last minute. The clock is set like

any ordinary alarm clock, to ring at any desired

hour. When the alarm goes off the electric bell

continues to ring till the sleeper awakes and turns
off a switch. The clock is manufactured by the
Electrical Supply company of Chicago.

Co. to other places. The method of setting is as
follows : A hole is made in the ground with an
ordinary 7-inch post hole auger to a depth of five

The Sandusky Iron Pole.

On this 'page is given a sketch of the iron poles
introduced into Sandusky, O., and supplied by
the Sandusky Electric Light, Fuel, Gas & Supply

feet and the pole with a flange on the bottom, is

set in the hole. The space around the pole is

filled with cement concrete, and the whole left to

stand two or three days to. set sufficientlj' to run
the lines. The total length of ordinary line poles

is 25 feet, of which five feet is in the ground,
the distance to the first arm being 20 feet.

The method of increasing the capacity of these

poles is a reversal of the ordinary plan as the

lowest arm is put on first and as necessity de-

mands, new arms are added on top by screwing
in another short piece of pipe and putting arms
on the new extension. Thomas Wood, superin-

tendent and secretary of the company writes :

" We have found these poles to be substantial,

pleasing to the eye, not obstructive,' and free from
danger. We have not as yet had a ground on
them although we do not use the stirrups shown
in the cut.

" If by any reason the current should go to the

ground on one of these poles we think that the

ground connection is so good that a person

standing on the sidewalk and in contact with the

same could not receive a very severe shock, as the

resistance of the human body would be far in ex-

cess of that of an iron pole imbedded five feet in

moist earth. The iron pole is, of course, more
expensive than cedar of the same size but the

additional cost is not much compared to an un-

derground system and in many cases a line of

small iron poles would be no objection to the

public where cedar poles would not be allowed.

We have used our poles now for two years,

have had no trouble whatever, and think the dan-

ger from their use is more imaginary than real.

" We are busy putting in an incandescent plant,

and this reminds me that on these poles I have

put two number i wires besides the arc wires al-

ready on them, so you see they will carry a good
weight although onlv of 2 1^ inch pipe.



25° WESTERN ELECTRICIAN. May 19, 1888

ItMlii
EVERY SATURDAY.

No. 6 Lakeside Building, CHICAGO.

W. A. KIIKIDLEII.
,). WAVLAND CLARK,
PHILIP ATKINSON, I'll. D.
.1. \V. IJICKKRSON.
O. W. PAINE.

Editor and Miinivj,'or.

> Associate Editors.

Advertising Department.

Eastern Office, 30 Temple Court, New York.

SUBSCRIPTION fu advance, poatage prepnlri, $3.00 for a
full year of 5i numbers; In cIuUh of 1 or more, *2.50, with free extra
copy for 8 subscriptions; foreign Countries, $4.00 a year; single
copies 10 cents. Traile supplied by Woslorn Ne\vn Coinititny.

When change of address Is requested, Ihe old address as well as
the new should be plven.

COR RES PON DENCE relating to electricity, or any of Its

practical applications Is cordially Invited, and the cooperation of all

electrical thinkers and workers earnestly desired. Clear, concise,
well written articles arc especially welcome; and communications,
views, news Items, local newspapi-r cllpplnRs, or any Information
likely to Interest electricians win be thankfully received and cheer-
fully acknowledged.

ADVERTISING. THE WESTERN ELECTRICIAN —thk
ONLY ElhothiCAL JOURNAI, PUBLISHED IN THE WkST—thoroughly
covers a territory exclusively its own. This is a Claim which can
BK MADE BY NO OTHKR ELHCTRIOAL JOURNAL IN THB UNITED
States. Electrical merchants and manufacturers desiring xoestern
trade win appreciate the unequalled value of this Journal as an
advertising medium In Its special field. Advertising rates are
moderate and will be promptly furnished on application.

Copyrighted.

CONTENTS OF THIS NUMBER.
The Edison Pel feet ed Pliouograpli, Illustrated 245
Reducing Refnlctofy Ores by Electricity £45
The Short Series System of Electrical Rallwavs, Illustrated

246, 247, 248
Dynamo Tenders and Life Insurance... 247
New Haven Cloclc Company Sued _ 247
Long Lived Edison Lamps _ 247
The Waterhouse Incandescent Dynamo, Illustrated 248
Western Gas Association Annual Meeting 248, 249
The Butz Thermo Electric Valve, Illustrated 249
The Electric Light and Astronomical Ohservations 249
Electric Clock, Illustrated __ 249
Sandusky Iron Pole, Illustrated 249
Editorial _ 250
Electricity, by Prof. Ellslia Gray.- 251
Battery and Alternating Current Transformers 251, 252
London Fire Regulations 252, 253

DEPARTMENTS.
Correspondence , _ _._ 253, 254
The Electric Light _ 251
The Electric Motor _._ 255
The Telephone _ _ _ 255
The Telegraph 255
Eiectrical Patents _ ,256

Notice to Subscribers.

Subscriptions to the Western Electrician,
weekly, at $3 per annu.Ti and T/te Electrical

Engineer, of New Yorlc, monthly, at $3 per an-
num row filled from this office at $5 per annum
for both journals.

The town of Pullman is to have an electric

railroad. Those interested in rapid transit in

Chicago will now have an opportunity at their
very doors of inspecting the workings of an elec-

trical railroad. The overhead system is to be
employed.

A BRIEF report of the meeting of the Western
Gas association appears in another column. It

is a noticeable fact that in this convention the
subject of electric lighting was one of the most
interesting topics discussed. This question is

forcing itself upon the attention of gas companies
and the progressive men have waked up to a
sense of its importance.

St. Paul rejoices in the possession of an
electric road, the only line of the kind in opera-
tion in Minnesota. The trial trip was made last
week and the complete success of the motor was
demonstrated. A public gathering was called to
celebrate the completion of the road, at which
Minneapolis was largely represented. St. Paul
was highly satisfied and self-complacent over
the added attraction and its rival city was gener-
ous enough to extend very hearty congratula-
tions.

When English electrical journals have noth-
ing else to vent their spite upon they turn to-
ward America and criticize the careless manner
in which electric light plants are installed. They
speak of English electricians as slow but always
reliable. The lights in the Gaiety theater in
London were extinguished a few nights ago. It
is some satisfaction to note that an American
lady. Miss Ada Rehan, of Daly's company,
which was playing in the house, prevented a
panic by reassuring the audience and the per-
formance was soon resumed.

The conclusion of the discussion by members
of the London Society of Telcgiaph Engineers
ami IClcctricians of the paper of R E. Cromptoii,

in which he advocated the merits of the battery

transformer as opposed to the alternating current

transformer, is given in this issue. No little in-

terest has attached to the views expressed both by
the author and by those who discussed his pro-

positions. In connection with questions so fre-

quently propounded at the Chicago Electric club

relative to alternating current motors, the follow-

ing remark of Mr. Swinburne is of interest:

" The only objection to the use of alternating

currents for driving inotors was that the motor
would have to be very large."

The United States Supreme court last Mon-
day denied the application made by the People's

and Overland Telephone companies for the re-

hearing of the telephone case. The decision was
announced by Judge Miller orally. He said the

application would be denied as none of the three

judges who had concurred in the opinion of Chief

Justice Waite had requested a reopening of the

case, and it was the settled rule of the court not

to grant rehearings unless such a request was
made. This decision is not a surprise. Those
interested in the Bell company confidently ex-

pected such a decision and it is not unlikely that

their opponents shared in the same belief al-

though they may have hoped against hope.

Scarcely a week passes by without some ad-
ded proof that the electric light circuits in New
York city are in bad condition. The last inci-

dent was fortunately unattended by serious result.

Two wires fell from their fastenings and drop-
ping on a horse, laid the animal low. The wires

lay on the ground for over half an hour "spitting

and flashing in the wet," as a New York paper
described it. Traffic was suspended. The New
York papers are filled with complaints of the wires.

Usually an outcry against the wires follows an
accident which could hardly be guarded against,

even by constant vigilance. But the accidents
in New York are becoming so frequent that one
is forced to believe that they are not due entirely

to the unfortunate combination of unavoidable
circumstances.

The question of life insurance for those in

charge of electric lighting apparatus is a matter
of no slight concern to a large body of intelligent

and skilled engineers. One benevolent insur-
ance company in Chicago has refused insurance
to two engineers who have charge of electric

light plants. The matter is made the subject of
an article in another column. It does not seem
that the society in question proposes to maintain
its present attitude unless the facts prove that it

is justified beyond dispute. As the organization
intends to do what is just in the premises, to
make an investigation into the merits of the case,
any comment on the situation is at the present
time perhaps unfair. The decision, however,
will be awaited with interest by a great and grow-
ing army of engineers.

A CUT and description of Mr. Edison's per-
fected phonograph will be found on another page
of this issue. The instrument is one which na-
turally excites the most intense interest not only
among those skilled in electrical inventions but
among all intelligent persons. It is an instru-
ment of such vast possibilities, of such startling
novelty and of such practical utility that the
achievement of Mr. Edison has awakened a posi-
tive enthusiasm which has not been exhibited
since the introduction of the telephone. It may
be made to serve a thousand totally different pur-
poses, if the predictions of those who have care-
fully tested it are verified. It may aid the busi-
ness man throughout the working hours and
charms him in his leisure moments. Employed
as it can be for both pleasure and business, it

may revolutionize life in both these aspects.

Professor Gray's review of the dis-
covery of what is called electricity and its

development is alike interesting to both the ad-
vanced reader and the beginner. It is clear and

concise and, moreover, is couched in terms that

must be intelligible even to a child. It will be
noted that he indorses the theory that electricity

is a mode of motion, not mechanical but mole-
cular motion, not matter but a condition of mat-
ter. This theory, in the present stage of scientific

thought and investigation, will suffice as well as

any other. Meanwhile, through the efforts of

the investigator and experimenter in laboratory

and workshop— not knowing precisely what
electricity is but steadily acquiring new knowl-
edge as to its manifestations and its abilities to

serve man — most wonderful advances are being
made which, since the time of Queen Elizabeth,

to quote the words of the professor, " may be
represented by a falling body which moves
with a uniformly accelerating motion— slow at

first but now moving at a rate that makes one
dizzy to contemplate it." And the end is still

afar off.

Referring to the uses to which electricity has
been put, the professor speaks significantly when
he says " and now we are about to teach it to

write." He had the telautograph in mind doubt-

less when he formulated the phrase. He has

taught electricity to write and to reproduce exactly

what the hand that holds the pen inscribes on the

paper. The fact is one that is accomplished and
was accomplished a year ago, but the secrets of

the machine have been retained in order that the

inventor might as far as possible secure the pro-

tection of the laws of this and other countries

against those who would only too quickly steal

and convert them to their own uses.

The telephone trouble at Rochester, N. Y., has
received some attention in these columns, and now
it is a pleasure to state that the differences between
the Bell Telephone company and the subscribers

have been settled, and that business will soon be
resumed.
The trouble between the company and sub-

scribers grew out of an announcement on the

part of the company of its determination to sub-

stitute toll for flat rates. The proposed rates

were decidedly objected to by the subscribers,

and the outcome was a decision by some seven
hundred of the latter that they would hang up
their telephones and not take them down again

until the Bell company had acceded to terms laid

down by the subscribers. The contest, which
seems to have been one of seeing which would
give in first, has been a long one—just a year

and six months—and the Bell Telephone com-
pany has granted every demand made by the

subscribers, including flat rates, the placing of

the wires underground gradually, and has con-

ceded the city's right to abrogate the contract at

any time and to appoint an inspector, to be paid

by the company, to see that the underground
conduits are laid in a proper manner. In addi-

tion several other concessions have been made.
In fact, the victory appears to be entirely on the

side of the subscribers.

The Rochester Morning Herald commenting
on the matter, says :

" The telephone company's
officials thought the storm would soon blow
over. But they did not understand the temper
of our people. Week after week, month after

month passed away, and still there was no sign

of surrender on either side. At last negotiations

looking to a settlement of the difficulty were be-

gun. At first the telephone company's proposi-

tions were scarcely worth considering ; but at

last that corporation became satisfied that if its

plant in this city was ever to be worth anything
and this profitable field for such a business was
ever to be cultivated again, it would have to

make a show, at least, of coming to terms with

the subscribers. Accordingl)', Colonel Parker,

one of the ablest, as well as one of the most
genial representatives of the American Bell tele-

phone company, of Boston, was dispatched to

Rochester to settle the trouble. Naturally and
properly he looked after the interests of his com-
pany, but he was too intelligent a man not to see

that all the reasonable demands of the People's

Telephone association would have to be granted,

and several months ago the terms finally secured,

with a few modifications, were practically offered

by him. A number of weeks have been passed

with negotiations over these details, but at last

the long struggle is ended with a complete
victory for the people and the city."
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Electricity.'

By Prof. Eusha Gray.

About 640 B. C. Thales, one of the seven
sages of Greece, made the discovery that amber
when excited by friction, had the power to attract

light bodies. Amber was called by the Greeks
elektron, hence the name electricity. For nearly

two thousand years no advance was made in the

science; when about the middle of the fifteenth

century, Queen Elizabeth's physician, William
Gilbert, made a series of discoveries that won
him the title of the founder of the science.

From that time to the present day the advance
may be represented by a falling body which
moves with a uniformly accelerating motion,

—

slow at first, but now moving at a rate that makes
one dizzy to contemplate it.

He who wishes to keep abreast with the march
of this science to-day, must leave the college

and go to the work-shop and into the dark cor-

ners of private laboratories; for investigators

rarely have time to write; so that text books are

years behind the science itself. For centuries it

was used only in connection with toys to amuse
the curious and was not regarded as of any
special importance to man. It was looked upon
as an untamed animal having his home in the

clouds, with a tongue of fire and a body of

flame, and the breath of whose nostrils was
death. But Franklin lured him with a kite,

coaxed him down to earth—put him in a bottle

and demonstrated that he could be tamed and
made subservient to the will of man; and man
has been learning more and more about him ever

since. Like some other animals he has heels

that cannot be tampered with—with impunity;

but if properly harnessed, and rightly managed
he becomes one of the most useful of servants.

Those of us who are just crossing the me-
ridian of life can well remember the first tele-

graph wire that was strung in this country. To-
day it is difficult to find a corner of the earth so

remote as to be out of sight of one. You will

find them even in the bottom of the seas and
oceans. The last twenty years have seen more
advance in the science of electricity than all the

6,000 historic years preceding. More is dis-

covered in one day now, than in a thousand years

of the middle ages, so that literally, "a day is a

thousand years." We put it to all sorts of uses.

We make it carry our messages, drive our engine,

ring our door bell and scare the burglar.

We take it as a medicine, light our gas, see by
it, hear from it, talk with it, and now we are

beginning to teach it to write. If Job lived in

this age and the question were put to him as of

old, "Canst thou send lightnings, that they may
go and say unto thee, 'here we are ?

'
" he could

say, "yes," and they can be made to say it in the

vernacular. A friend of mine says in verse:

Time was when one must hold his ear

Close to a whispering voice to liear;

Like deaf men, nigh and nigher;

But now from town to town he talks

And puts his nose into a bo.x

And whispers through a wire.

In olden times along the street

A glimmering lantern led our feet

When on a midnight stroll;

But now we snatch when night comes nigh,

A piece of lightning from the sky
And stick it on a pole.

The question naturally arises in contemplating

this subject, " What is it ?" I can imagine the last

man on the last day asking this same question

—

" What is it 7 " At one time, not long ago, it was
supposed to be a fluid, by some two fluids, a

positive and a negative. But in this day there

are few who do not believe it to be simply a

mode of motion ; not matter but a condition of

matter; and not a mechanical, but a molecular

motion. By mechanical motion is meant a mo-
tion of the mass, and by molecular motion is

meant a motion of the ultimate particles, of

which the mass is made up.

This is based upon the theory that all forms of

matter are made up from a number of ultimate

particles that are indivisible; that each ultimate

element has its unit called the atom and that

each compound has its unit called a molecule

and is made up of two or more atoms combined
according to the law of chemical afiinity. Ac-
cording to this theory, the atoms and molecules

1 Lecture preceding a scries of experiments conducted by Piof

.

Oray at Ferry Hall. Evanston, May lOtU.

do not actually touch each other but ai'e held to-

gether by an attraction in a sense like gravita-

tion, and yet not like it. The attraction that

holds the atoms of a molecule together is called

chemical affinity or chemism. The attraction

that holds one molecule to another in a mass of

matter is called the attraction of cohesion.
Now if all these atoms have an independent
motion they must have room to move in. It

must have space, and here we get into trouble

again—for what is space? It is held that really

there is no such thing as actual space in the

sense of an absolute vacuum, but that all the

atoms that go to make up all the matter of the

universe are afloat in a highly elastic fluid called

ether. This is difficult to conceive but more
difficult to get along without. If you ask how
the ether is constituted I answer as another did

who disputed the rotundity of the earth. He
insisted that it was not suspended in the air but
rested on a great rock. When pressed to know
what the rock rested on he said, " don't ask such
questions, you will strain my philosophy."

Having found a very ethereal foundation to

start with, we will go on. Some substances are

held so slightly by the attraction of cohesion

that the molecules revolve freely about each

other. Such are the fluids and gases. When
we heat a piece of metal—or strictly when we
make it hotter than normally, for it always has

inore or less heat—we simply cause the already

vibrating molecules to swing with a greater am-
plitude. To do this the molecule must have more
room so they all move a little farther from each
otTier, hence the phenomenon of expansion by
heat. When it is cooled it goes back to the size

that belongs to whatever the temperature is. If

this expansion is carried beyond a certain point

the attraction of cohesion is partly overcoine

and the metal melts and becomes a fluid. If

this is carried still farther it may be pushed into

vapor. So much for heat. Electricity is a twin

brother of heat. It is a motion of the mole-

cules or atoms, but a motion of a peculiar form.

Some claim that heat motion is circular and elec-

trical motion in lines. But the fact that they

are interconvertible is strong proof of their twin-

ship. It is called one of the forces. I should

say there is but one force, and that this one
force takes on different forms under different

circumstances.

We have to deal to-night with the action of

electricity upon the inolecules of air. Air in its

normal state is a very good iirsulator, and it re-

quires a current of high electromotive force or

pressure to force it through even a small space

of air. But if we go upon a high mountain

where the air is rarefled and where we are in a

partial vacuum— so called— it will pass more
freely and at a certain degree of rarefaction it

will pass quite freely. But if we come too

close to a vacuum it begins to offer more resist-

ance to its passage until in a perfect vacuum it

will not pass at all. If we put a vessel under an

air pump and begin to exhaust the air, we thin it,

that is we separate the molecules of which it is

made up farther from each other and increase

the distance that each molecule can move with-

out striking its neighbor. Now it would seem
from the fact that electricity will readily pass

through air and other gases under a certain state

of pressure, and not under another, that the

difference between what are called conductors

and non-conductors, was purely a molecular

difference—the peculiar relation that the mole-

cules occupy one to another. Air under pres-

sure can not easily assume that molecular motion

which attends the phenomenon of an electric cur-

rent, so called. In order to study the effects of

an electric current upon air, and other gases,

under different conditions of pressure, glass

tubes have been constructed with sealed ends,

and platinum wires sealed in, so that one end is

inside and the other outside of the tube. • To
these we attach the wires leading from the poles

of the electric generator—which must be one of

high electromotive force. Before the tubes are

sealed the air is partly exhausted. Those called

Geisler tubes are low vacua, and when the cur-

rent is turned on, if nothing but common rare-

fied air is in it, the effect as to color and move-

ment is similar to that of the aurora, and in fact

is the same thing. Long after the Geisler tubes

were known, and within the last decade, Prof.

Crookes made a series of e.xperiments, in high
vacua, with remarkable results. It is this class

of tubes that we shall show you to-night. These
tubes are exhausted to about one-millionth of an
atmosphere. An atmosphere is the unit of air

pressure; and it represents the weight of a
column of air at the sea level of one inch square
extending to its full height. This is found to be
fifteen pounds, so that one-millionth of an at-

mosphere is one-millionth of fifteen pounds.
Wheii the tubes are thus exhausted there are

comparatively so few molecules of air left, only
ten billions to the cubic inch, or only one-millionth

of the normal number ; that most of them can
be projected the entire length of the tube with-

out striking other molecules. The action is this:

When the current is turned on the molecules are
violently thrown from the negative pole at right

angles with the surface of the electrode. If the
electrode were a sphere the radiant matter would
be thrown in all directions. They fly in straight

lines until they strike something that arrests their

progress—whence they go to the other pole, de-

liver up their charge and go back and are

fired off again.

If the negative electrode is concave the radi-

ant matter is made to come to a focus, just

as rays of light converge. Prof. Crookes has
succeeded in thus melting iridium, platinum and
glass by simple molecular bombardment. This
proves that there is weight in the molecule, and
also that they are thrown with a velocity incon-
ceivably great to produce such powerful heating

effects—taking into account the fact of the ex-

treme smallness of the projectile—so small that

fifty million of them can go to bed on a line of

one inch in length and one 50-millionth of an
inch in breadth.

When these missiles strike the sides of the tube
they produce the phenomena of phosphorescence,
which in this case is only the self-luminous qual-

ity of the glass under great molecular stress. It

is electricity excited in the glass on the principle

of friction. Uranium glass can be rendered

luminous by simply rubbing it. If mercury is

put in a glass tube, and the air exhausted it will

become luminous by shaking, even in the

slightest degree. The friction which in air at

normal pressure produces heat only, with the

pressure off produces first electricity, and then
changes into heat. Different substances phos-

phoresce in different colors. When the air particles

simply bombard each other in a common Geisler

tube of low vacuum they phosphoresce a pinkish

purple color. This same thing is going on in

the northern sky when an aurora is in progress.

Ordinary glass phosphoresces a yellow green—bu t

different colors are brought out by different

qualities of glass—as will be seen in a few mo-
ments.

Battery and Alternating Current Trans-
formers.

The discussion of the paper of R. E. Crompton on the

"Battery transformer vs. the Alternating Current trans-

formers," was resumed at a special meeting of the London
Society of Telegraph Engineers and Electricians, April

igth. Mr. Preece mentioned three arguments in favor of

the battery: The convenience of storage, the utilization of

the current for motor purposes, and the fact that a small

plant could be used during the whole of the day. He said

there were also several arg"uments in favor of transformers

:

A higher e.m f. can be employed, and therefore a smaller

current in the distributing mains; that transformers are

simple in construction and can be easily stored away in odd
corners or, as Mr. Kapp suggesled. below the pavement,

and that no supervision is required, and that the effi-

ciency of transformers is undoubtedly much higher than

that of batteries. With reference to the load diagrams for

electric lighting during the twenty-four hours, he said it

was necessary, in any case, to provide energy for the period

corresponding to the high pomts of the diagram, and that

it did not matter much whether the capital was expended in

the purchase of more batteries, or in providing additional

engine power. Electric lighting on the transformer system

had been successfully carried out by Messrs. Gaulard and

Gibbs at the Grosvenor Gallery installation, which had been

a pioneer for electric lighting in England. The trans-

former system had also been used with favorable results to

a still greater extent in the United States. With reference

to Mr. Crompton's remarks as to the waste of steam in the

secondary generator system, he considered this to be a ques-

tion which related to the engineering principle adopted,

rather than to the question whether transformers or accu-

mulators should be used. The loss took place in the en-

gine room and not in transforming. An important question,

not raised by Mr. Crompton in his paper, was whether 30-

watt 10 candle power lamps or 6o-watt 16 candle power

lamps should be employed. He himself was in favor of the

smaller candle power lamps, which gave satisfaction in all

cases where the others had not been previously supplied.
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Another (Hieslion which should be considuretl was wiih

reyanl to the best voltafi^e to be employed. In Knghmd,
all kinds of potential differences were used indiscrimi-

nately in different installations; but he thought there

should be uniformity. In .'Vmerica 50 volts had been

generally adopted, ami the lamp had a longer life, as the fil-

ament was thicker. In respect to the relative economy of

transformers and accumulators, consulting engineers had

to base their advices on the nature of the district proposed

to be lighted. A compact neighborhood such as the city

of London could best be served by the 1 lopkinson-Edison

three-wire system; but this would not be the case with a

scattered district like Wimbledon, where the mains maybe
ten or twelve miles long. While he was interested in sec-

ondary batteries he would give his opinion in favor of the sec-

ondary generator.

Sir David Salomons agreed with the figures relative to

the cost of lighting by means of transformers, which Mr,

Crompton had given.' The efficiency of accumulators might

fairly be estimated at about 70 per cent., and the dura-

bility was greater than generally supposed. With regard to

the paste falling, his experience indicated that there was

not more than I lb. lost after three or four years' use. He
thought the 4 per cent, margin of potential difference allow-

ed by Mr. Crompton much too high, and that 2 per cent,

was more than enough unless the lamps were overworked.

'I'he working of central stations without accumulators was

much the same as having gas works without a gasometer.

At the same time he believed that the first installation would
not see a return of sixpence. In the load diagrams given

by Mr. Crompton the curve would become more regular,

as electromotors are certain to come into extensive use. To
avoid the possibility of a breakdown, accumulators should

be arranged with two or more sets in parallel. In his own
experience there had been a case where, if one series only

had been used, a breakdown would have resulted. He
agreed with Mr. Kapp that it was very important to have

an efficient system of regulation, a point which had not

been mentioned by Mr. Crompton. Old accumulator cells

could be renovated and made practically equal to new
at the expense of about I per cent, of their original

cost.

Mr. Crompton explained his method of regulation by at-

taching the leads to intermediate cells in each series, allow-

ing the current to pass simply through the outside cells in

parallel, without any energy being taken from them. A
simple mechanical arrangement was used for adjustment,

which was at present performed by hand, and which could

easily be rendered automatic if desired.

Mr. Swinburne referred to the practicability of employ-
ing alternating current machines in parallel, and stated that

it all depended upon the kind of machine employed. He
described a method which he had devised for automatically

stopping machines which get out of step. The only objec-

tion to the use of alternating currents for driving motors

was that the motor would have to be very large. Alternate

current machines could be made to run at low speeds, and
cheaper than direct current machines.

General Webber criticised Mr. Crompton's proposal to

lay down bare copper conductors, suspended by insulators

from the roofs of subways, with a cross section of two su-

perficial feet. Such subways could not be made water
tight. At first there would not be much difficulty ; but
within a couple of years the conductors and insulation

would be completely destroyed, as the subways would leak,

and would also very soon be tenanted by -rats. The con-

ductor could not be got at without taking up the roadway.
He pointed out that no difficulty had been experienced in

raising capital for the London Hydraulic company, -whose

system was a far more costly means of distributing energy
than by means of electricity, and he expected that there

would be a large increase in the demand for electrical dis-

tribution of energy. Mr. Crompton's allowance of 20 yaids
of main lead for each house was excessive, 17 yards being
amply sufficient in the case of a district with wide
streets and long frontages. The use of bitumen concrete

casing for underground conductors was, from his own ex-

perience, found to be very satisfactory, and could be
employed in the city, where such a subway as Mr. Cromp-
ton's could not be laid down.

Sidney Walker pointed out that the apparatus to which
they must look for progress, more than either to trans

for^ners or batteries, was the lamp, as a 200-volt lamp
would greatly reduce the cost of copper. A cheap and
more efficient lamp would largely assist in the development
of central station lighting. The increased cost of provid-

ing durable insulation for dynamos and for mains with
high potential currents, more than counterbalanced the ad-
vantages attending the use of transformers ; and an abso-
lutely efficient service could be obtained with accumulators.
Mr. Hammond vigorously repudiated Mr. Crompton's

statement that the Brighton and Eastbourne installations

were only of a temporary character. The installation at

Eastbourne had been running for six or seven years, and
the distribution there was not by means of overhead wires,

as had been stated. At present they had to be contented
with doing scattered lighting, and the transformer system
was found to be undoubtedly the most suitable, and there

was no difficulty in Iraving the load just proportionate to
the current required. With regard to the theory that the

battery system was preferable because of its reserve of
force, the same was the case in the transformer system, as
a spare engine was always in readiness in case of a break-
down, and an engine was hardly likely to suddenly stop
without warning. He had some accumulators in use at

Brighton, and these formed the only portion of the system
of which they were at all afraid. They were by no means
equal

, to the theoretical efficiency, as only 60 per cent,

could be obtained, while their Eastbourne transformers
gave an efficiency of 95 per cent. He considered ten per
cent, far too high an allowance for the depreciation of

transformers which were of very simple construction, and
had no moving parts ; in fact, such an allowance was even
too high for dynamos. On the other hand, Mr. Cromp-
ton's allowance of 15 per cent, for depreciation of accumu-
lators was too low

Mr Trotter thought that unlii makers of accumulators
were ijre|)ared to guarantee to keep them in order for a

fixcil .annual payment few persons would care to risk the

expense. IJe considered Mr. Crompton's assumption that

two houses out of three would require the electric light was
too sanguine for some years to come, and that two out of

ten was a much more reasonable estimate, and this told

greatly in favor of the use of transformers. .Some ])reju-

dice had been caused owing to the want of a spare engine
at fidl load, and the example of water works should be fol-

lowed, which always had a reserve of power in case of ac-

cident.

London Fire Regulations.

Tlie Society of Telegraph Engineers and
Electricians has recommended the adoption of

the following rules for the prevention of fires

from electric lighting

:

These general rules are drawn up with the ob-
ject of reducing to a minimum, in the case of the

electric light, those risks of fire, which are in-

herent to every system of artificial illumination,

and also for the guidance of those who possess,

and those who contemplate having, electric light-

ing apparatus on their premises.

It is to be understood that these general rules

are not intended to supersede any detailed rules

which fire offices may issue for their own protec-

tion.

It would therefore be desirable that before the

electric light is used, notice should be sent to the

fire office in which the building is insured, in

order that an opportunity may be given for in-

specting the installation.

The chief difficulties which beset the electrical

engineer are internal and invisible, and they can
only be effectually guarded against by testing

with special apparatus and electric currents
;

they arise from leakage and from bad connec-
tions and joints, which lead to wastq of energy
and the production of heat to a dangerous ex-

tent.

In addition, the difficulties arising out of de-

fective and inefficient apparatus are numerous
;

they must be understood and guarded against.

The necessity can not be too strongly urged
for guarding against the presence of moisture,

which leads to loss of current and to the destruc-

tion of the conductors and apparatus by corro-

sion and otherwise.

Injudicious connections of any part of the cir-

cuit with the " earth " tend to magnify every
other source of difficulty and danger.

Many of the dangers in the application of

electricity arise from ignorance and inexperience
on the part of those who supply and fit up inad-

equate plant, and frequently from injudicious

economy on the part of the user.

The greatest element of safety is, therefore,

the employment of skilled and experienced elec-

trical engineers to specify the method in which
the work is to be done and the quality of the ma-
terials to be employed, and to supervise the ex-

ecution of the work.

Conductors.

1. They must have a sectional area and con-
ductivity so proportioned to the woik they have
to do that, if double the current proposed is sent

through them, the temperature of such conduc-
tors shall not exceed 150° F.

2. The conductors, or their casings, should be
placed in sight, if possible ; and they should al-

ways be as accessible as circumstances will per-

mit.

3. Within building they should all be insul-

ated ; and this rule applies equally to all con-
ductors and parts of fittings which may have to

be handled.

4. Whatever insulating material is employed,
should not soften until a temperature of 170° F.

has been reached, and in all cases the material
must be damp-proof.

5. When leads pass through roofs, floors,

walls, or partitions, and where they cross or are li-

able tO' touch metallic substances, such as bell

wires, iron girders, or pipes, they should be
thoroughly protected by suitable additional cov-
ering ; and where they are liable to abrasion
from any cause, or to the depredations of rats or
mice, they should be encased in some suitable

hard material.

6. In the case of portable fittings with which
flexible leads are used, special precautions must
be taken.

7. Conductors should be kept as far apart as

circumstances will permit the spacing between

them being governed by their potential differ-

ence.

8. When conductors are carried in very in-

flammable structures, precautions should be
taken to isolate them therefrom.

9. Conductors which are protected on the
outside by lead, or metallic armor of any kind,

require the greatest care in fixing, on account of
the large conducting surface which would be-
come connected to the core in the event of me-
tallic contact between them.

ro. In cases where conductors pass into

a building, from one building to another, or from
one room to another, precautions should be taken
to prevent the possibility of fire or water passing
along the course of the conductors.

11. All joints must be mechanically and elec-

trically perfect, to prevent heat from being gen-
erated at these points. When soldering fluids

are used in making joints, the latter should be
carefully washed and dried before insulation is

applied.

12. Under all circumstances complete metal-
lic circuits must be employed. Gas and water
pipes must never form part of the circuit, as

their joints are rarely electrically good, and
therefore become a source of danger.

13. Overhead conductors, whether passing
over or attached to buildings, must be insulated
at their points of support. Precautions must be
taken to obviate all risk of short-circuiting where
they are likely to touch a building or other over-

head conductors and wires, either by their own
falling or being fallen upon by other conductors.

14. In the case of overhead wires, every main
should have a lightning protector at each point
where it enters or branches into a building.

15. Metal fastenings for fixing conductors
should be avoided ; but, when unavoidable,
some additional covering should protect the
conductor from mechanical injury at such fixing

points.

16. The insulation of a system of distributjon

should be such that the greatest leakage from any
conductor to earth (and, in case of parallel

working, from one conductor to the other, when
all branches are switched on, but the lamps,
motors, etc., removed), does not exceed one five-

thousandth part of the total current intended
for the supply of the said lamps, motors, etc.;

the test being made at the usual working elec-

tromotive force.

17. It will often be found a great conven-
ience and assistance in the prevention of acci-

dents if the positive lead be colored differently

to the negative, or made otherwise distinguisha-

ble.

Switches.

18. Every switch or commutator should be
of such construction as to comply with the follow-

ing condition, namely — That, when the handle
is moved or turned to and from the positions of
" on " and " off," it is impossible for it to

remain in any intermediate position, or to permit

of a permanent arc, or heating.

19. The handles of every switch must be
completely insulated from the circuit.

20. The main switches of a building should
be placed as near as possible to the point of en-

trance of the conductors, or to the generators of

the current if they are within the building itself.

Switches should be provided on both leads.

21. Switch-boards should bear clear instruc-

tions for their use by the inexperienced.

Electrical Fittings Generally.

22. Switches, commutators, resistances, bare
connections, lamps, etc., must be mounted on in-

combustible bases. Cut-outs mounted on bases

of wood rendered uninflammable are admissible

Vulcanite bases are undesirable in damp situa-

tions. The cracking of porcelain and earthen-

ware fittings is a source of danger which can be
avoided by precautions in fixing.

Cut Outs.
23. All circuits should be protected with cut-

outs ; and all leads from the mains, or small

conductors from larger ones, must be fitted with

cut-outs at their branching points.

24. Where fusible cut-outs are used the section

should be so situated within its frame that the

fused metal cannot fall where it may cause a
" short circuit," or an ignition.

25. For all main conductors a cut-out should

be provided for both the " flow " and " return,"
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and the two fusible sections must not be in the

same compartment.
26. The flexible leads of portable fittings

must in all cases be protected by cut-outs at

their fixed poiuts of connection.

Arc Lamps.

27. Arc lamps must always be guarded by
lanterns or netted globes, so as to prevent the

danger from ascending sparks and from falling-

glass and incandescent pieces of carbon.

28. All parts of the lamps and lanterns which
are liable to be handled- (except by the persons

employed to trim them) should be insulated.

The Dynamo.

29. The armatures and field-magnet coils

should be thoroughly insulated. Dynamos
should always be fixed in dry places, and they

must not be exposed to dust flyings or other in.

dustrial waste products carried in suspension in

the air. They should not be permitted in the

working rooms of mills, where the liability to such
danger exists, or where any inflammable manu-
factures are carried on or inflammable materials

are stored.

30. Motors should be subject to the same
conditions ; but when it is necessary to use them
in positions such as those above referred to they

must be securely cased in, such cases having a

non-combustible lining.

Batteries

21. Both primary and secondary batteries

should be placed and used under the same pre-

cautions as prescribed for dynamos ; and the

room in which they are placed should be well

ventilated. The batteries themselves must be

well insulated.

Transformers.

32. When these are used to transform either

direct or alternating currents of high electromo-

tive force—that is, from or to an electromotive

force of, say, 2000 volts—they, together with their

switches and cut-outs, must be placed in a fire

and moisture-proof structure—preferably outside

the building for which they are required. No
part of such apparatus should be accessible ex-

cept to the person in charge of their main-
tenance.

33. In all cases conductors conveying currents

of high electromotive force inside buildings must
be specially and exceptionally insulated, cased

in, and the casing made fire-proof.

34. The positive and negative terminals con-

nected to such conductors should not be per-

mitted to be nearer each other than t2 inches.

35. Transformers which, under normal con-

ditions of load, heat above 150° F,, should not

be permitted to remain in use.

36. Transformers should be so constructed

that under no circumstances whatever should a

contact between the primary and secondary coils

lead the high e. m. f. into the building.

Maintenance.

37. The value of frequently testing and in-

specting the apparatus and circuits cannot be

too strongly urged as a precaution against fire.

Records should be kept of all tests, so that any
gradual deterioration of the system may be de-

tected.

38. Cleanliness of all parts of the apparatus

and fittings is essential to good maintenance.

39. No repairs or alterations must be made
when the current is " on."

All the above rules, for the reduction to a

minimum of the risks from fire, are also applica-

ble in principle to installations of electricity for

other uses than that of lighting; they also include

precautions necessary to avoid risk of injury to

persons, whether the conductors and apparatus

are situated inside or outside a building.

The 2,200 wires formerly running; into" two" and "Eve"

office were transferred into the new telephone headquarters

of the Chicago Telephone company, corner oC Washington
and Franklin streets, last week. The new system is so per-

fect that the transfers were made without breaking the con-

nections for more than ten minutes on any of the multitu-

dinous wires. The work began shortly before midnight

and was completed at about 5 o'clock the following morn-

ing. The new plant is claimed to be one of the most per-

fect ever constructed. Each operator has control over the

wire of every subscriber in the entire system, and can make
a connection without calling upon a second operator. This

obviates the necessity of repeating a call an indefinite num-
ber of times to a corps of telephone girls.

CORRESPONDENCE.

New York Notes.

New York, May 12.—The proceedings of the Board of

Electrical Control have been very much enlivened since

Mayor Hewitt was added to it as a member ex-officio. At
the very outset he "he took the bit in his teeth" and ap-

parently made an attempt to run the whole business.

Every effort was made to accommodate him and the meetings

have since been held in his office for his sole convenience.

He has not been able to disguise his contempt for the work

of the board, although his sarcastic remarks, and outbursts

of passion have in the main been directed toward young

Mr. Gibbens. Although Mr. Gibbens makes no preten-

tions toward electrical knowledge, he is not too old to

learn, as the mayor admitted to be his own case. On
Thursday the storm broke, and Mr, Gibbens openly ac-

cused the mayor of actually obstructing the work of bury-

ing the wires, which was in consequence a year behind-

hand. It certainly appears that his honor had no valid de-

fense to the charge, and he pettishly withdrew from the

meeting and the board, while his colleagues^ and the re-

porters listened to a passionate denunciation of the mayor

and all his works, from the lips of Mr. Gibbens, who de-

livered his oration in true forensic style. The proceedings

wound up with a decisipn to meet hereafter at the office of

the board, 121S Broadway.

Another man was killed by the current from a Brush

wire, on Friday morning. It was a rainy day, and Line-

man Thomas H Murray had been sent to look up an es-

cape on one of the circuits. In pursuance of this duty he

went out of a second story window of 616 Broadway to

examine a loop which terminated at the insulators on a

sign, the arc lamp formerly in use at the place having been

discontinued, What followed is unknown, excepting that

his lifeless body was discovered a few moments later, hang-

ing over the sign. It is evident that he failed to exercise

proper precaution, yet it is another life lost by electricity

and as such will be used as an argument in favor of doing

"something" to prevent such casualties.

Mr. Edison gave a private exhibition of his perfected

phonograph yesterday at his laboratory in Orange, N. J. It

worked satisfactorily and is announced for exhibition this

evening at the Electric club. Articles of incorporation of the

Edison Phonograph Manufacturing company were filed in

New Jersey last week. The company has a paid up capital of

$300,000 and its incorporators are Thomas A. Edison and

Alfred S. Tate of Orange; Charles Batciielor and John L.

Tomlinson of New York.

The Board of Police commissioners is still engaged in

an internal wrangle regarding the merits of the Herzog

teleseme system. In reply to the criticisms of Commis-

sioner Voorhis, that it is unsuitable for police work.

General Fitz-John Porter states that practical tests were

made with the apparatus and that in his presence police-

men were easily instructed in its use in a very few minutes.

He believes that the noises of the street would interfere

with the satisfactory working of telephones, which is pos-

sibly an intimation that on account of the quietness pre-

vailing in Chicago, Philadelphia and elsewhere a system

which would answer in those places would not suit the

metropolis.

Two young ladies of South Chester, Pa., went into a

store where there was a galvanic battery, and the proprie-

tor asked them to try it. Each grasped a pole of the bat-

tery, and wondered why no shock was felt. The proprietor

suggested that they kiss each other. They did so, and

then there was a shock indeed. One of the young women

shrieked and fell over backward. The other made no

sound, but fainted. Cold water brought them both around

none the worse for the kiss.

A very important line of patents was issued May ist to

Nikola Tesla, covering a practically new system of

alternate current motors and transformers. He will read a

paper on the subject before the general meeting of the In-

stitute of ElecLrical Engineers on Wednesday, and those

who desire to do so will be given an opportunity to inspect

the apparatus under working conditions at 89 Liberty

street.

Two fires have been caused recently by electric light

wires, one at the Lotus Club, and the other at 749 Broad-

way upon the premises occupied by the Ar?ierica?t Maga-

zine. In both cases the fire broke out in the ceiling. In

the Lotus club the trouble appears to have been caused by

defective insulation. It is evident that our insurance regu-

lations need revision.

The Manhattan Elevated railway company, has not

abandoned the hope of using electric motors on its lines.

The Sprague company is about to place one of its cars on

the Ninth avenue track. It is now being built at the

works of the Gilbert Car manufacturing company of Troy,

N. Y., and is similar in in appearance to the cars now used

on the Brooklyn Bridge, having doors in the center as well

as the ends. It is 46 feet long and has eight 42-inch

wheels. The motor is expected to be able to pull four cars

at the rate of 25 miles per hour. P.

'Kansas City News.
Kansas City, Mo., May 12.—Much trouble has been

caused to the cable railway companies by broken strands in

the cable causing serious damage and loss of life. This

has been overcome by an attachment invented by C. S. Gil-

bert of this city. This appliance is so arranged and placed

on the massive machinery in the power house that, if a

broken strand runs in the house, at once it alarms the engi-

neer through the medium of an electric bell so that he

may sto^ the cable before it leaves the power house and

have it repaired.

The Missouri and Kansas Telephone company at its last

meeting declared a dividend of i>^ per cent.

The fire that destroyed the building occupied by E. E.

Menges& Co. and the Graham Paper company on Delaware

street, made things very warm and exciting for the M. Sl

K. Telephone company and the Thomson-Houston Elec-

tric Light company whose offices are in the adjoining build-

ings. Very little damage is reported by the telephone com-

pany to their cables and wires which in this locality are

very thick.

The Metropolitan Cable company who lately put in the

Ft. Wayne Jenney system have already found it necessary

to increase their plant and have accordingly ordered addi-

tional lamps.

The Rich Plill Electric Light company has changed

hands and is now controlled by Messrs. Beamer and Chis-

nell. They are now running upwards of 40 arc lights and

are soon to increase their plant.

The Inter-State Electric company expects to have their

accumulator plant at Missouri Valley, Iowa, within thirty

days.

The Kansas Cit)'^ Electrical works have received the con-

tract for wiring the Y. M. C. A. building for incandescent

electric lights, also a contract for a complete system of call

bells and speaking tubes; the work will be under the direct

supervision of Mr. Woodring the superintendent of the

company.

The Western Engineering and Electrical company of

Kansas, under the supervision of C. A. E. Rueble is about

to reconstruct the electric light plant at Lawrence, Kansas.

The Union Railway company at St. Joseph, Mo., will

extend their lines and will have them in operation as far as

the City Hall by June ist.

A city election was held in Booneville, Mo., on the eighth

of this month, to determine whether the city would use

electric lights or not. The question at issue, that of grant-

ing C. B. Rhodes the privilege of putting in the plant and

pledging the city to use it for ten years, was carried by an

overwhelming majority of the votes cast. A very light

vote was polled, there seeming to be no doubt but that the

proposition would carry; 377 votes were cast in its favor

and 59 against, a plurality of 31S. Mr. Rhodes says he

will begin putting in his plant at once and will use the

Sperry system of arc lights and the Swan system of incan-

descent lights. D.

St. Louis Wants Electric Street Ligrhting.

St. Louis, Mo., May 12.—The special committee ap-

pointed by the council to investigate as to the cheapest and

best way of lighting the city have decided to recommend

the passage of an ordinance authorizing the proper com-

mittee to advertise for bids for the erection of a complete

electric plant for street lighting. They also recommend

the asking of bids for a gas plant for the city's use. This

is a move in the right direction as the city does not use a

single electric light.

The Western Union Telegraph company have been busy

for the past few days getting their wires ready Tor the

democratic convention which will meet in the exposition

building in June. While the work of stringing the two

twenty conductor cables was in progress the Western Un-

ion Telegraph company's Locust street pole line was a

scene of considerable activity. These cables connect the

exposition building with the main office of the Western

Union at the corner of Third and Olive streets.

The St. Louis Illuminating company have secured the

contract for lighting the north nave of the exposition dur-

ing the Seengerfest and the democratic convention. They

propose to use Soo, 30-candle power incandescent lights.

The dynamos will be placed in the building, and will be

driven by a i2"xiS" Russell engine. This company will

run its lamps in series, two circuits from each machine.

There is considerable activity in motor circles. There

are about 60 motors in use, ranging from yi to 15 horse

power. The motors are run on arc circuits and on special
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power circuits. The motors are giving satisfaction in every

instance.

The St. Louis Illuminating- company has increased its

plant by the addition of a 14x20 double valve automatic

engine.

The Davis Carbon company have just commenced to (ill

orders for carbons.

The electric light plant in the Mercantile library will be,

when completed, one of the finest plants in the country.

It will consist of three 75 horse power Russell engines,

three 30-light Exceisior dynamos and two 700-light incan-

descent dynamos. The building has been wired through-

out with okonite wire by J. F. Porter. Tlie engineer will

have full charge. The plant will be in operation iS hours

per day. B.

Indianapolis Items.

Indianapolis, May 12.— Only three electric light com-

panies responded to the city's advertisement for bids for

lighting the city,— the Thomson-Houston, of Boston,

the Fort Wayne Jenney company, and the Indianapolis

Brush company. Each bid was accompanied by a $5,000

check, called for in the specification as evidence of good faith.

From the fact that three companies bidding based their

figures on specifications as prepared by the city engineer,

it is evident he was not calling for anything impossible as

claimed by two or three companies. The specifications

called for three classes of bids: 2,500, 2,740 [and 3.750

hours lighting per year, each company bidding on

number of lights it deemed necessary to light the city as

well or better than by the present illuminant gas. The

Thomson-Houston bid for the number of hours respect-

ively is as follows: 500 lights, $87 each, $43,500 ;
$go

each, $45,000; $95 each, $47,5oo. Brush— 550 lights,

$95 each, $52,250; $101.38 each, $55,759: $116.25 each,

$63,995.50.

The Jenney company presents two bids, one for 455 arc,

100 incandescent (for alley lights) $46,500, $50,000,

$60,000 ; also lights without limit as to number, $54,000,

$57,500. $67,500. Each company promises to put in a first-

class plant in case the contract is given it. Each company

also makes a proposition to turn its plant over to the city in

a certain time under conditions named in the proposal. The

Thomson-Houston company agrees to turn its plant over to

the city at the end of three years, provided the city pay it

$75,000 a year and furnishes ground free for buildings and

grants free use of streets, or in four years at $65,000 a year,

five years at $60,000 per year. The Jenney company will turn

plant over to city at expiration of a three years' contract at

$75,000. The Brush company will turn plant over to city at

the expiration of its [contract for a price to be agreed on by

three appraisers, one to be chosen by the city, one by the

company, the third by the other two. The bids are con-

siderably lower than the city now pays for gas.

The Jenney Electric company of this city did not bid.

A gentleman, signing himself a civil engineer, has been

carding the papers, since bids were published, endeavoring

to show that the city couldn't be lighted by the number of

lights given in bids. He bases his calculation on the light-

ing power of a 2.000 candle lamp the effective radius of

which will not exceed 200 feet; at this rate it will take in

neighborhood of 1,200 lamps. It is hardly probable com-

panies of the standing of those bidding would undertake

an impossibility. The bids were submitted to a committee

of three, and the city attorney and city engineer were in-

structed to make a trip to points using lights of the bidding

companies and investigate.

From present indications it is evident the citizens are in

earnest in the matter of a new light for the city and the

bids seem to have given satisfaction.

Erainard Rorison, of the Indianapolis Jenney Electric

company, has gone to California on business of the com-

pany. M.

Stillwater's Illumination.

Stillwater, Minn., May 12.—For a town of its size,

Stillwater, the Bluff city, is probably as well supplied with

electric lights as any city in the country. Two indepen-

dent companies are competing for the lighting business,

which makes the rivalry quite spirited although entirely

friendly. The older company is the Stillwater Gas com-

pany, which has been operating for the past five years with

about 75 arc lights of the Excelsior system. During the

past winter this company built a new station and added to

its capacity a 650 incandescent light outfit of the Westing-

house alternating current type. The Gas company is doing

commercial lighting exclusively, and is receiving good sup-

port from the business men of the city.

The Stillwater Electric Light company is the title of the

younger aspirant for electric lighting patronage, and is held

in high esteem by the community generally. M.J. O'Don-

nell is electrician and superintendent. The company oper-

ates apparatus of the United States company's manufacture,

consisting of a 600 light multiple series, and a 500 light

alternating current outfit. The multiple series system is

used for lighting the streets of the city, in which service

about 225 lamps of 25 candle power each are used. These

lamps are located at street intersections throughout the

entire city, making an area illuminated by that means of

about four square miles In extent. Gas and oil street

lights are entirely superseded by the incandescent system,

and the results achieved are highly satisfactory to the resi-

dents of Stillwater. The street lighting service utilizes

about half of the capacity of the muUiple scries dynamo,

and the balance is employed in store lighting. The new

alternating current dynamos of the United States com-

pany's manufacture has only recently been started, and is

performing in a highly satisfactory manner. It is already

loaded to over half of its capacity, doing regular commer-

cial lighting. The new union depot at Stillwater is lighted

throughout with the system, and the lights are also carried

out in the sheds and platforms around the building. This

new union depot building is an architectural gem, being

one of the handsomest railway station structures to be found

in the west. It is finished in hard wood, is beautifully

frescoed, and fitted throughout with beautiful combination

gas and electric light fixtures. To the judgment and good

taste of J. C. O'Gorman, receiver of the Stillwater Transfer

company, by whom the depot was built, is largely due the

credit of Stillwater possessing a building so handsome, and

so perfectly adapted to the purpose for which it was

designed. The incandescent wiring of the building was

done by the United States Electric Lighting company, and

the fixtures were also furnished by the same company.

The Minnesota state prison, located at Stillwater, has

for some time past been operating a 300 incandescent light

plant for the illumination of the ofEces, dining room and

reception rooms, and kitchens of the prison, and the war-

den's and deputy warden's residences adjoining the prison.

The lights have proven so satisfactory that the prison offi-

cials decided to extend the system and light the cells by

means of 10 candle power lamps, one of which is to be placed

in each cell. They consequently closed contract with J. H.

Woolsey, of the United States Electric Lighting company,

for a 600 light increase of the present plant. This wi 1

make the Minnesota state prison undoubtedly the best

lighted prison in the country. B.

Notes From Kansas Towns.

Ellsworth, May 15 :— At a mass meeting held at the

opera house a short time ago ,to discuss the feasibility of

putting in a $12,000 electric light plant, strong sentiment

in favor of purchasing a plant was manifested.

The paid up capital stock of the Stockton Electric Light

company is $7,500. The officers are C. C. Woods, presi-

dent ; D. E. Miller, vice president; H. C. Reins, treas-

urer. Stockholders, C. C. Woods, D. E. Miller, H. C.

Reins, J. M. Wells, O. A. Higgins. The company has

now in use 15 arc and 175 incandescent lights.

Peter Bauer, who for many years has been superintend-

ent of the Wichita Gas & Electric Lig'it & Power company
has resig'ned his position, and will accept a position with

another company now forming in the same city.

The Kansas City Electrical company has been formed

with a capital stock of $10,000.

At Chetopah, Kan., E. Ruebel, superintendent and elec-

trician of the Western Engineering and Electrical compa-

ny, had the misfortune to break his arm while coming from

Winfie'd, Kas., on the D., M. & A. R.R.

A company is being formed in Wichita for the purpose of

serving the city with incandescent lights. It is proposed

to buy the franchise of the Archer company and commence
work at an early date in putting in lights. By this system

each building is supplied with the battery. Whole blocks

are lighted from one battery located in some closet or out

of the way nook in the block. Some of the leading busi-

ness men are figuring on the matter, and it is thought the

company will be formed and thoroughly organized in a few

days. McD.

From the Pacific Slope.

San Francisco, May 7.—The dynamos of the steamer

Queen of the Pacific, which was sunk in Port Harford

harbor will be taken out and will be replaced by others

of improved type.

Tlie San Barnadino Electric Light and Power company
will enlarge its plant by putting in two new turbines and

two dynamos.

IN'apa has the only incandescent central station plant in

California. The Heisler system is employed. The Napa
Electric Light company has a contract for lighting the city

for 18 months by Soo candle power lamps

The Southern California Motor company is securing

right of way for a line from Colton to Riverside. S-

THE electric LIGHT.
An electric light plant will be installed at Superior, Neb

,

in the fall.

]'-leclric lights will be installed at the Fairmount, W. Va.,

mines of the Montana Coal and Coke company.

The Conneaut Electric Lighting company has been or-

ganized at Columbus with a capital of ^lo.ofX).

A 250-light incandescent plant will be installed at field-

ing, Mich., by the Thomson- Houston company of Chicago.

The plant of the Thomson-Houston Electric Light
company at Allegheny City, Pa., was put in operation May
5th.

Carroll, la., will be lighted by the electric light. The
private enterprise of a citizen will accomplish this desirable

result.

The Edison Electric Light, Motor and Power company,
of Pontiac, Mich., has formed with a capital stock of

$12,000.

Frederick, Md., has decided to purchase the Thomson-
Houston electric light plant located there at a cost of

$14,500.

An isolated incandescent plant has been purchased by
Zeese&Co., of Chicago, of the Thomson-Houston com-
pany, Chicago.

The Minnesota Brush Electric Light company will in-

crease its capital to $60,000. The limit of its indebtedness
is raised to $100,000.

The Swedish government has ordered the teachers at the

military school at Karlskrona to instruct the pupils in the

management of arc and incandescent lamps.

The Excelsior Springs Electric Light company of Excel
sior Springs,' Mo. , has purchased a 50 arc light plant of

the Thomson-Houston company of Chicago.

The Edgewater Electric Light company of Chicago, has
been incorporated with a capital stock of $100,000. The
incorporators are John Lewis Cochran, S. Wilner Connel
and John C. Scovel.

The New York aldermen have passed an ordinance re-

quiring all linemen and lampmen of the electric light com-
panies to wear badges bearing a distinguishing number and
the name of their company, under a penalty of $25.

The electric lights on the Brooklyn bridge are so dazzling

that pilots approaching the structure have had difficulty in

seeing the lights of vessels and in judging their distance.

Reflectors will probably be employed to confine the lights

as nearly as possible to the bridge.

The illumination of the Brussels Exhibition is divided

into three sections, viz., the lighting of the buildings by
electricity, the lighting of the fountains by the same means,
and the lighting of the gardens by gas. For the last

named purpose 20,000 gas jets wilt be employed.

A local company s'yled the Waterhouse Electric Light
company, of Baltimore, lately formed, are operating 500
full arc lamps and 700 incandescents. They light a neigh-
boring theater and the stage is arranged with incandescent

lamps operated by rheostats so that the same stage effects

are secured as by the use of gas, in the degree
of light required, and by colored globes, the color effects

necessary, with less danger from fire among the flies and
wines of the stage.

A dispatch from Utica dated Maj' nth, says: In Steu-

ben Park, this city, to-night, a broken wire from some
cause hung from an electric light pole and extended nearly

to the ground, terminating in a crook. Several young men
standing around dared each other to touch it. Finally

Thomas Murphy, aged iS, a tinsmith's apprentice, reached

for the wire with a short stick. Immediately, so his com-
panions say, he seemed to be drawn toward the suspended
wire, and then he fell, dying in a few minutes.

A French inventor has applied a minature electric incan-

descent lamp to watch dials, the current being supplied by
a small pocket battery. The dial is of ground glass, and
the lamp behind it lights it up, the effect being enhanced
by a flat reflector. A key is included in the circuit to close

the current when the light is required. It is obvious that

there are circumstnces in which such a device will be use-

ful, and where it is inexpedient to strike a light to see the

time—such places as mines or in military operations. The
apparatus is equally applicable to clocks.

The great hall in the St. Louis exposition building,

which is being fitted up for the reception of 12,000 persons

during the coming festival of the American scengerbund,

will be illuminated by the Heisler system. The managers
of the exposition have decided not to employ any arc light.

The isolated plant which is located in the building not be-

ing sufiiciently large for this purpose, the Heisler system
was called upon to furnish about 600 lights of 30 candle

power for the illumination of the main parts of the hall and
it is expected that the effect will be suitable for the occa-

sion.

According to the New York Sun 87 fires have been caused

in the metropolis by electric light wires since 1S80. In
commenting on the condition of the circuits the same jour-

nal says :
" The suspended wires have become so numerous

that they jostle each other, and every moment when a wind
is blowing there is peril of the diversion of the high current

of an arc light circuit to some telephone, telegraph, fire de-

partment, or police wire, carrying disaster to unexpected
quarters. The deterioration wrought by time and the ele-

ments in the insulating material covering those arc light

wires infinitely increases the danger, for wherever there

is a bare spot of wire the current is ready to leap forth for

silent, instantaneous murder, or the starting of a conflaga-

tion. The fraying of the insulation covering by wires rub-

bing against each other, by their touching spikes and posts

and signs, by the formation of ice upon them, and the

action of the wind in blizzard weather, and through many
other causes, has produced the rag and tatter so conspicu-
ous on the wires all over the cit}'."
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At the general meeting of the Royal Mail Steam Packet
company, Eden Colville presitlent of the corporation said:
" We have put the electric light into twelve of our ships,

and from the experience we have had, from what we hear
from'the passengers generally, we think that it is an exceed-

ingly judicious expenditure. It is a favorite light among the

passengers. It is a much safer light, I think, as against fire

than burning oil lamps or candles. I cannot say it is a saving
in expenditure actually, but we feel the effect in the in-

creased number of passengers we carry, to whom it gives

great satisfaction."

Fayetteville, Ark., was illuminated by the Heisler sys-

tem of electric lighting for the first time May 4th and the

occasion was seized for a general celebration in the way of

a ball and supper. Fayetteville Electric Light & Power
company was organized January 31, 1888, and is composed
of local capitalists. The board of directors is as follows:

J. L. Duke, L. Baum, H. F. McDanield, Albert Byrnes,

E. B. Harrison, J. L. Cravens and Geo. T. Lake. The
officers of the company are: President, E. B. Harrison;
Treasurer, W. R. Mcllroy; Secretary and General Mana-
ger, W. E. Anderson. It is the purpose of the company
to furnish light and power to factories and also to heat build-

ings and residences. The night of inauguration of the

system 150 lights were burning.

THE ELECTRIC MOTOR.
The Hudson, N. Y , Electric Railway company has

been organized with $50,000 capital stock.

The directors of the electric railroad at Rochester, N.Y.,
report that they are ready to build but they have as yet

been unable to secure the right of way for their road.

The stockholders of the New York Electric Railway
company have elected these trustees: F. F.Thompson,
Cyrus W. Field, R. E. Dayo. Stephen D. Field, Charles
Dimon, Edward Jo"linson, Charles H. Cosier, Spencer
Trask, and F. S. Hasting.

** We have an electric street railway in operation out in

Wichita/' said a Kansas man. "It doesn't haul many
passengers, .yet it is a paying institution. Two hundred
and fifty citizens have agreed to pay five cents apiece each
day to keep the road running, whether they ride or not.

So the cars go spinning up and down the streets, giving a

stranger the impression that business is everlastingly boom-
ing. Just about half the time the cars are empty, but the

company loses no money, for the voluntary public contri-

bution of $875 a week is a good guaranty."

A dispatch from New York says : An examination of

electrical railroad statistics shows that there are already

130 miles of road in operation on this continent. Of this

number 21 miles arc in operation in Pennsylvania, 16 miles

in New York, 10 in Ohio, and 83 miles in New Jersey,

Maryland, Colorado, Michigan, Missouri, California, Ala-
bama, Virginia, Kansas, Delaware, Rhode Island, and
Ontario combined. Almost all of this building has been
done in the past year. There are in course of construction,

or contracted for, 150 additional miles in New York, Mas-
sachusetts, Connecticut, Tennessee, Ohio, Cahfornia,

Pennsylvania, Nebraska, Kentucky and Minnesota. Of
these various roads constructed and constructing, in sixty-

two different towns and cities, the Van Depoele system is

used, or to be used, in seventeen cases, the Daft system in

fifteen cases, the Sprague system in seven cases, and the

Bentley-Knight, the Heart, the Henry, the Julien, and
other systems in the remaining cases. The last named
system is to be used on the projected New York and
Harlem Feu th Avenue Electrical road, while the Daft
system is in use at Los Angeles, where the first electrical

railroad was opened for business in the winter of i386 7.

THE TELEGRAPH.
Heavy winds did considerable damage to telegraph lines

in Indiana and lUinois the latter part of last week.

Uncle Rastus (in telegraph office)— Has yo' got a en-

velope, sah ? Operator — What do you want of an en-

velope, Uncle Rastus ? Uncle Rastus— Dis expatch, sah,

am ob a wery private nature, an' I wants it sent sealed.

—

New York Sun.

The Chicago T'/wi'j quotes a republican United States

senator as saying that not a half dozen senators would vote

for the government purchase or construction of a telegraph

line and adds: "This statement is as gratifying as it is

surprising. The country has been led to believe that a

very large proportion of the senators, if not a majority,

were inclined to establish a postal telegraph system similar

to that of Great Britain. The fact that Senator Cullom,
Senator Edmunds, and others have introduced bills for the

establishment of such a system, or favored it in their

public utterances, has been calculated to induce that

belief, and that either the purchase or construction of lines

by the government would command strong support. At
times the adoption of one or the other of these propositions
has seemed probable."

THE TELEPHONE.
During a thunder storm in Chicago last week the light-

ning played about the switch-board of the telephone com-
pany in a way decidedly uncomfortable to the nerves of

the operators, but little damage was done.

An apparatus for examining rocks, to determine whether
they contain metallic ores, has been patented by John R.
Williamson, of Seattle, Washington Territory, and William
W. Hickies, of Oakland, Cal., says the Scientific American.
One pole of a battery is connected with one terminal of a

telephone receiver by means of a wire in the usual way, the

remaining pole of the battery being connected by a conduc-
tor with a brush provided with a suitable handle, while the

remaining terminal of the telephone receiver is connected
by a conductor with a similar brush having a like handle.

In examining rocks in place, the two brushes forming the

terminals of the conductors connected with the telephone
and battery are drawn along the face of the rock, while the
telephone is held to the ear of the operator. If the rocks
contain metals they conduct the current, and the movement
of the brushes along the rough face of the rock causes vari-

ations therein, which are audible through the telephone,
there being no sounds produced when the rock contains no
minerals. In examining detached portions of rock, the
the latter are placed upon a conducting plate connected
with the telephone through the battery, and the brush at

the other terminal is touched to the rock, which, if it con-
tains metal or metallic ores, will cause sounds to be heard
in the telephone. Instead of using the conducting plate,

the fragments of rock may be examined by being placed
upon insulating material, and bringing both brushes in

contact with each specimen. Other means of indicating
the passage of the current may be employed instead of the

telephone receiver, as the operator may place the conduc-
tors on his tongue and note the sensation due to the com-
pletion of the circuit, or a galvanometer may be employed,
or a paper saturated with salt, which will be decomposed by
the current, making marks on the paper, although the tele-

phone receiver is preferable from its portability and effect-

iveness and the ease with which it is managed.

Personal Paragraphs.
Henry B. Slater, of Detroit, Mich., was a guest at the

Chicago Electric Club last week.

Dr. F. A. Freeman, a patent expert of Washington, O.
C, was in Chicago a few days ago.

Among the list of pers'ns promoted in office and rank in

Germany appears the name of Prof. Siemens, upon whom
the grade of noble is conferred.

T. J. Ryan is south in the interest of the Silvey Electric

company of Lima, O. He reports business very good in

the section comprising Tennessee and Alabama.

D. R. Russell, vice-president of the Parker-Russell Min-
ing and Manufacturing Co., of St. Louis, Mo., was in the

city for several days last week and the first part of this

week.

Jarvis B, Edson, mechanical expert, has left the quarters
he occupied for fourteen years at gi Liberty street, New
York, and has removed to larger and more commodious
offices at 145 Broadway and 86 Liberty street, nearly oppo-
site.

We regret to have to record the death of T. R. Cramp-
ton, M.Inst C.E., which occurred at his residence in Ashley
place, Westminster, on the 19th inst. Mr. Crampton will

be remembered as having successfully laid one of the first

cables which connected England with France in the year

1851, a task the whole engineering responsibility of which
devolved upon him. Mr. Crampton's other acliievements

were chiefly in the field of railway extension ; but he con-

tinued to take interest in telegraphic engineering, and was
at one time a member of the Council of the Society of Tel-

egraph Engineers and Electricians. Mr. Crampton was
seventy-one years of age, having been born in iSi6at
Broadstairs, Kent.

—

London Elecdician.

Telephone Stock Quotations.
Col. S. G. Lynch, broker, 146 LaSalle street, Chicago,

furnishes the following quotations on someof his specialties

in telephone stocks :

Chicago 375 400
Central Union. __ 47 48
Michigan _ 7g 80

Great Southern o 35 40
Colorado _ 19 21

Rocky Mountain Bell * 40 45
Cumberland _ - 65 68
Wisconsin 108 109
Bell of Mo -. 160 165

Iowa Union _ _. 26 27
Missouri and Kansas 70 72

Miscellaneous Notes.

Electricity is incomparable for illuminating purposes, but

for the purpose of killing criminals it will never supersede

the coal-oil can.

—

Lincoln Journal.

The announcement is made that a musical instrument

which can be played only by electricity, and which pro-

duces *' music unique in sweetness," has been invented by
an Italian.

A gentleman who is interested in the copper syndicate in

Paris has recently been interviewed. He predicts a collapse

of the market, but does not think that the fall will be as

marked as in the case of tin.

A dishonest workman who was employed in putting in a

burglar alarm in Brooklyn last week decided to plunder the

house before the apparatus could expose marauders. He
decamped with $200 worth of silverware, and was subse-

quently arrested.

English journals report that there is a prubability that

the new Metropolitan theaters bill will contain a clause

making electric lighting compulsory on the part of pro-

prietors and lessees. "This, if true, is indeed good news,"
says the London Electrical Revieiv.

A lady in LaGrange wrote Thomas A. Edison, says the

Atlanta Constitution, requesting him to invent a trumpet
that would enable her husband to hear. The wizard im-
mediately sat down and wrote the lady to wait just a few
months and that husband of hers would think he heard
the stars falling.

The acid or saline electrolyte in voltaic batteries has, for

certain purposes, been solidified by the use of various gel-

atinizing substances of vegetable or animal origin ; NL
Messerole obtains a similar result in the case of an alkaline

electrolyte by the use of a solution of soap in caustic pot-

ash or soda, of such strength as to gelatinize when the hot

tsolution is allowed to cool. The spilling of the fluid is

hus obviated, and its evaporation retarded to a great

extent. No information is afforded, however, as to the

resistance offered by the solidified electrolyte to the pas-

sage of the current.

M. Bouty has shown that the addition to fuming n'tric

acid of very minute proportions of an alkaline nitrate has
the effect of considerably augmenting the electrical con-
ductivily of the liquid, says the London Electrical Engi-
neer. He also points out that, up to a certain point, the

addition of water to the concentrated acid increases its

conductivity almost in the proportion of the quantity of

water added. The addition of small proportions of de-

hydrating substances, such as concentrated sulphuric acid

or anhydrous sulphurous acid, has the same effect, appar-

ently by reason of the production of electrolytic coin-

pounds of sulphuric or phosphoric and nitric acids.

Lastly, M, Bouty has demonstrated that nitric acid in

diff rent stages of dilution does not contain the same
electrotype.

A press despatch from Lancaster, Pa., of recent date

reads :

'' While the family of George lieffner, at

Eagle Point, on South mountain, near Womelsdorf, this

state, was eating supper, lightning struck the house. Two
distinct reports were heard, a stroke going down each
of the chimneys. Mary the oldest daughter of the family,

was waiting on the table at the time. The lightning tore

up things in the pantry, and coming out struck into the

shoes the girl had on her feet. The uppers and soles of

the shoes were torn into threads, and her feet are blue

and the skin is torn off. When the girl was stricken she

had her hand on the door knob and in the other hand she

held a tumbler of water. Both hands are very weak and
she is unable to walk. The carpet and oil cloth, except

where Mary stood, were torn into pieces."

A. H. Botsford says in the Globe Democrat :
*' I read

in a paper a short time ago an account of a magnetic well,

which the writer evidently thought was something wonder-
ful. In reality it is a very common occurrence to find magnet-
ism in drilling deep wells. I have been engaged in the busi-

ness in this city for eight years, and it is seldom that I

penetrate the earth to any great depth without coming in

contact with magnetic influences. On withdrawing the

auger when it is highly magnetized spikes of other iron

substances adhere to it with great tenacity. These veins

or streaks of magnetism occur at various depths, and some-
times but a few feet of the stratum is impregnated with it,

and on going below its influence is not noticed on the

auger. We sometimes encounter magnetism two or three

times in the same well."

The bureau of statistics, in Berlin, has recently issued

some curious information with regard to the number of

steam engines in use in the chief countries of the world and
the amount of motive force which they represent. The
United States stinds first, with a total horse power of

7,500,000; next comes Great Britain with 500,000 less;

Germany has 4,500,000 ; Fra'-ce, 3,coo,ooo, and Austria,

1,500,000. In these figures the motive power of the loco-

motive, which number 105,000 throughout the world, is

not included. They represent, collectively, a total of

30,ooa,ooo horsepower. Summarizing these figures, and
remembering that a steam horse power is equal to the power
of three actual horses, and that the strength of a living

horse is equal to that of seven men, we arrive at the follow-

ing result : The steam engines of the world do the work
of double its working popula ion.

Business Mention.
The Chicago Rawhide Manufacturing company of 75

and 77 East Ohio street, Chicago, are making a rawhide

belt for dynamos which is highly spoken of by users.

The Partz Electric Battery company, of 1723 Chestnut

street, Philadelphia, Pa., are out with a new catalogue

which contains specific and exhaustive information regard-

ing primary batteries of their make. The catalogue is well

illustrated.

The United States Electric Fire Alarm company of

Evart, Mich., have recently wired and placed in position a

large annunciator and call bell system of their manufacture

in the new hotel at Mt. Clemens, Mich., erected by Wil-

liam E. Hall of that place.

The Waterhouse company, of Hartford, Conn., have

issued a neat catalogue of their apparatus, and we note

great progress in the work done during the year. Such a

demand has suddenly come up for their system that the

capacity for turning out work has be:-n recently doubled.

The Leavenworth Coal Co , Leavenworth, Kan., has now
placed in its electric light station'ihe third Heisler dynamo,
of acapacityof 1,000 16 candle power lamps. Mr. Walker,

superintendent of the plant reporis on the 29th of April,
' The machine is up and running. We like it very much.
The regulator works like a charm." This company was
one of the first to introduce the Heisler system for central

station business and has on various occasions expressed its

great satisfaction with it. This new increase of the plant,

largely for residence lights, can be taken as a proof that the

company finds the electric light business profitable and that

the Heisler guaranties, in regard to the economical running

of the plant have been fully sustained.

The Central Electric company are settled in their new
building at 42 La Salle street, Chicigo. The first floor is

handsomely furnished for exhibiting their many electrical

specialties and taking care of their large and increasing

counter trade. The basement is overflowing with okonite,

underwriters, Candee weatherproof and other wires. On
the third and fourth floors are carried insulators, cross-

arms, pins and brackets, shovels, bars, line wire, reels and

tools of all kinds, their stock being very comprehensive.

The shipping facilities of this wide awake company are

most complete. Electrical people sending their orders

to the Central Electric company wdl have them filled in-

telligently and be assured of prompt and courteous treat-

ment.
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T.conard S: Tzanl, general agents for the Edison United

Mfg. company in Illinois, Wisconsinand Iowa, have issncd

a neat catalogue, giving a list of Kdison plants in those

states with tcslimonials from users. As might l)c inferred

the list is a large one, and sliows c_)i,6(jo lights installed up

to April ist, 1SS8, The showing for the first ([uarter of

1888 is particularly noliccable. Tlie lights installed each

vcar since 18S2 follow: TSS2, 3,648; 18S3, 4,337; 1884,

7.947; 1S85, 15.819; iSS6, if),iS9; 1S87. 27.069; the first

quarter of 1S8S, j6,68i. Inasmuch as the number of

tights installed the first quarter of the current year exceeds

tiie number installed during the entire year i3S6, and is

ci|uivalent to about 61 per cent, of the entire business for

18S7, the prospects for a phenomenal business this year are

very llattering. The catalogue is handsome typographically

and contains much that is interetsing to users of incandes-

cent lights of this system.

The Scic'ii/i/ic Amc'ricaii, of April 23lh .pubUshes a full

page illustration, in addition to several other engravings,

showing various departments in the establishment of James
W. Queen & Co . of Philadelphia, manufacturers of scientific

apparatus of which no small part is in the electrical line ;

" There are at present six departments, arranged under the

following heads : Physical and chemical, engineering, oph-

thalmic, microscopical, the magic lantern department, and

the photographic department. The headquarters of these

departments are at 924 Chestnut street, at the site occupied

originally by Mr. Queen ;
but the business having enor-

mously outgrown the building, some of the departments

were obliged to seek quarters for apparatus in other build-

ings in the vicinity of the main offices of the establishment.

The factory, in which are made a large proportion of the

instruments and apparatus sold by Queen & Co. was long

ago removed to more commodious quarters, now occupying

a floor extending through a city block and fifty five feet

in width. '^ * * While all the apparatus might come
under the general heads of physics and chemistry, there is

a special department, (number 4) devoted to these sciences

witli their various branches, as exemplified in apparatus

for research and for practical use. Under this head comes
the department for electrical instruments, galvanometers,

bridges, resistance coils, reading telescopes, ammeters,

voltmeters, and similar instruments, which include those

for the most careful research, as well as for the use of the

practical electrician in the dynamo room. This particular

branch of business has grown to very large proportions

within the last few years,'and is now very complete. The
sale of ammeters and voltmeters, both for scientific meas-

urements and for practical work, is one of the specialties

which has assumed large proportions, and they sell to uni-

versities, electric lighting companies, users of batteries,

dynamo machines, in short to all of those industries where
the ammeter and voltmeter have become as necessary as

the steam gauge. It is perhaps well to mention that

Queen & Co. are sole agents for the popular and welt

known Ayrton & Perry instruments for electrical measure-
ments."

The Waterhouse Electric and Manfg. Co , of Hartford,
Conn., began delivering apparatus in November, 1S86,

and since have taken orders for and installed the following

plants—an excellent showing for such a short time, and a

proof of the favor which it is receiving : Gray Harbor,
\V. T., 10 arc lights, Washington Lumber Mill; North
Fork, Cal., 10 arc lights, Humboldt Lumber Mill Co.;

Cincinnati. O., iSo arc lights. Centennial Exposition of the

Ohio Valley; Chicago, III , 20 arc lights. E. Hart. Ameri-
can Tailors; New York City, 35 arc lights, Church <S: Co.,

129 Pearl St.; Sacramento, Cal., 20 arc lights, Southern
Pacific R.R.. Co. shops; Fort Bragg Cal., 10 arc lights. Ft.

Bragg Electric Light Co.; Livermore, Cal., 10 arc lights,

city of Livermore; Willimantic, Conn., 100 arc lights,

Wiilimantic Electric Light Co.; Newark, N. J., 300 arc

lights, Schuyler Electric Light Co.; Fresno, Cal., loo arc

lights, Fresno Gas Co. ; Wellsville. Ohio, 70 arc lights,

Citizens' Electric Light and Power Co.; Nevada City, Cal.,

70 arc light, Nevada Electric Light Co.; Grass Valley, Cal.,

70 arc lights. Grass Valley Electric Light Co.; Cadillac,

Mich., 70 arc lights, Central Station; Washington, Ind.,

35 arc lights, Washington Gas Co.; Ashland, Ky., 60 arc

lights, Ashland Electric Light and Power Co.; Baltimore,

Md., 500 arc lights, Waterhouse Electric Co.; Joliet, III.,

105 arc lights, Joliet Electric Light Co. ; Willimantic, Ct.,

70 arc lights. Williamantic Electric Light Co.; Wien,
Austria, 35 arc lights, Bruckner, Ross & Consorten; Hart-
ford Ct., 35 arc lights Hartford Light & Power Co.; Athol,

Mass , 25 arc lights, Miller's River Gas Co. ; Orange, Mass.,

75 arc lights. New Home Sewing Machine Co. ; Springfield,

Ohio, 25 arc lights. Warder, Bushnell & Glessner; Erie,

Pa., 30 arc lights. Jerecki Mf'g Co.; Chebanse, III., 20 arc

lights. Leroy Payne's Horses' Home; Providence, R. I., 35
arc lights, Taft, Weeden & Co., Weybosset Mills; Union
Hill, N. J., 70 arc lights, R. & H. Simon, silk mill; New
York City, 42 arc lights, James A. Hearn & Son; Whitins-
ville, Mass., 35 arc lights, Whitin Machine Co.; Blackstone,

Mass., 35 arc lights. Evans, Seagraves & Co.; Pawtucket,
R, I. 35 arc lights, Slater Cotton Co.; Pawtucket, R. I., 83
arc lights, E. Jenckes Mfg. Co.; Lawrence, Mass., 45 arc

lights, Atlantic Cotton Mills; San Francisco Cal., iSo arc

lights, W. C. Clark; Btrlin Falls. N. H., 35 arc lights,

Forest Fibre Co.; Brooklyn, N. Y., 35 arc lights, Church
&Co.; Newark, N. J., 10 arc lights, E. R. Carhuff; Mat-
amoras, Tex., 52 arc lights, Francisco Armendaiz; Phila-

delphia, Pa.. 8 arc lights. Chas. E. Shedaker; Cadillac,

Mich., 6 arc lights, Cobb, Mitchell & Co.; WilkesBarre, Pa..

35 arc lights, WilkesBarre Lace Mfg. Co.; Chicago, 111., 20
arc lights, E.Hart, American Clothiers; Philadelphia, Pa.,

15 arc lights, Ab. Kirschbaum & Co.; Baltimore, Md., 700
incandescent, Waterhouse Electric Co. ; San Francisco,

Cal., 140 incandescent. Ferry boat Piedmont; Osakis,
Minn., 100 incandescent, Osakis Roller Mills; Hartford,
Conn., 150 incandescent, Conn. Mutual Life Insurance Co.

;

Providence, R, L, 100 incandescent, Hopkins, Pomeroy &
Co.; Providence, R. I., 100 incandescent, Taft, Weeden &
Co.

Electrical Patents.

Issued May 8. i838.
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299. F.lectric Railway Signal.

Covington, Ky,
Burton II. Gedge,

Clarence C. Siir-332. Switch for Electric Circuits,

ling, Hartford, C'onn.

333. Switch for Electric Circuits. Clarence C. Stir-

ling, Hartford, Conn.
335. Alternating Current Dynamo Electric Machine.

Elihu Thomson, Lynn, Mass.
We give the following claims :

" r. In a self-exciting alternating current generator,

a commutator for rectifying the current taken from the

machine to the exciting coil or circuit, in combination

with a reactive coil in the connection to the commuta-
tor.

"
4. The combination, with the branch supplied with

current from a main carrying alternating currents or

their equivalent, as described, of a commutator in the

branch, and a reactive coil provided with means for

adjusting its self-induction or reaction.

"8. The combination, with an alternating current

dynamo having a field coil in a branch or derived cir-

cuit, of a self-inductive coil in said branch, whereby
a field coil of comparatively low resistance may be

employed."
382,336. Alternating Current Regulator. Elihu Thom-

son, Lynn, Mass.
Claims I and 6 are : The combination, with a reactive

coil having means whereby the closure of its magnetic
circuit may be varied, of a controlling mechanism
responsive to variations in the strength of an alternat-

ing current.
"6. The combination, with an alternating current

dynamo, of a field coil connected to the armature of

said dynamo, a reactive coil in the connection to the

field coil having means whereby its counter electro-

motive force may be governed, a motor mechanism for

operating the adjusting device, and a controller elec-

tromagnet, connected to the alternating current cir-

cuit of the dynamo."
382,358. Plate for Storage Batteries. Charles D. P.

Gibson, New York, N. Y.

382,415. System of Electrical Distribution. Thomas A.
Edison, Llewellyn Park, N. J.

We give the first and last claims :

" I. The combination of a source of current of high
tension, a circuit extending therefrom, two or more
tension reducing converters having their primary cir-

cuits connected with said high-tension circuit, a trans-

lation circuit supplying a variable number of translat-

ing devices, to which the secondary circuits of all said

converters are connected, and switches for making and
breaking the primary and secondary connections of

individual converters."

"4. The combination of a source of current of high ten-

sion, a circuit extending therefrom, two or more tension

reducing converters having their primary circuits con-
nected with said high tension circuit, a translation cir-

cuit supplying a variable number of translating devices,

to which the secondary circuits of all said converters

are connected, one or more separate circuits extending
from the central station, electro-magnets energized
thereby, and switches controlled by said electro-mag-
nets for making and breaking the primary and sec-

ondary circuits of individual converters."

382.420. Secondary Battery. Ludwig Epstein, Martini-
kenfelde, near Berlin, Germany.

382.421. Electric Arc Lamp. Richard E. Fenner, Chi-
cago, III.

382,439. Electric Burglar Alarm. Henry C. Roome, Jer-
sey City, N. J. Filed Sept. 15,1884. Serial No.
143,063.^
The first claim is as follows :

" In an electric

burglar alarm comprising an internal circuit and an
external circuit, the combination of a set of variable
resistances in connection with the internal circuit, a
set of variable resistances in connection with the ex-

ternal circuit, mechanism for varying the resistance in

the internal and external circuits at predetermined in-

tervals, a supplemental source of electric energy, and
mechanism for throwing the supplemental energy into

connection with the variable resistances at pleasure."

382,444. Electric Burglar Alarm. George F. Taft,
Boston, Mass.

382.461. Telephone Sj'stem. Richard N. Dyer, New
York, N. Y.
Claims I and 12 are given : "i. The combination,

with two or more telephone transmitters and induction
coils through which the transmitters are connected
with the telephone lines, of a current supplying circuit

extending to said two or more telephone transmitters
and independent multiple arc connection between such
transmitters and said current supplying circuit.

"12. Ina telephone system, the combination, with a
telephone line, a telephone transmitter, a telephone
receiver, an induction coil, and a signaling bell, of a
current supplying circuit, a connection from such sup-
ply circuit to the telephone transmitter and induction
primary, another connection from the supply circuit

through the bell, a circuit controller in the latter con-
. nection for producing signal impulses, and a switch
alternately shifting the line connection from the tele-

phone receiver to the bell and opening and closing the
connection from the supply circuit to the telephone
transmitter."

382,474. Multiple Switch-Board. Milo G. Kelloo-g,
Hyde Park, III.

The invention relates to a telephone exchange sys-
tem in which the subscribers' lines are metallic cir-

cuits.

It consists, first, of a multiple switchboard system
of operating an exchange and testing at any board to
determine whether any given line is in use ; secondly,

of a ijcii liii .:o:isii IK li'Mi of spring-jack switches and
lest bolls, applicable to multiple switch-board systems.

382.475. MiMiipIc Switch- Board. Milo G. Kellogg,
Hyde Park. 111.

The loth claim is givjn :
" 10. In a telt:plione

exchange system, two subscribers' lines temporarily

connected together for conversation, in combina-
tion with a calling generator or battery, a clearing

out annuneialor, a calling key and a switching device,

said key and said generator bL-Ing in a wire or circuit

grounded on one side and connected to the circuit of

said lin-js on the other side, siid cleari-ig out annunci-
ator being in a loop, the two ends of which are con-

nected to two contact bolts of said switching device,

said switching device having two contact pieces, each
connected to its side of the circuit of said lines, and
said contact pieces being adapted to be brought into

connection with said bolts, whereby at the will of the

operator he m ly loop the clearing out annunciator in

and out of the circuit of the lin s so connected to-

gether, andmaygrounJ said circuit through the calling

generator."

382.476. Multiple Switch Board. Milo G. Kellogg,

Hyde Park, 111.

The invention relates especially to a telephone ex-

change system in which the subscribers' lines are nor-

mallj' grounded at the central office and consists in

testing apparatus and means for temporarily discon-

necting any line from ground when it is switched for

conversation.

Claim I read as follows: "i. In a telephone ex-

change system, the combination of a telephone line

entering the central office and separated into two
branches, with a line switch containing two normally
insulated metal parts, said parts being adapted to be
brought temporarily into contact when said line is

switched for conversation, and one of said parts being
connected to one of said branches and the other of

said parts being connected to the other of said

branches, a back contact relay and a battery, both in

the circuit of said branches, as described, and aground
wire, said line being connected to one of the contact

points of said relay, and said ground wire being con-

nected to the other contact point of said relay."

382.477. Multiple Switch-Board. Milo G. Kellogg,

Hyde Park, III.

We give the 3rd and 5th claims: "3 Ina telephone

exchange system, the combination of two metallic cir-

cuit lines temporarily connected together for conver-

sation, a test circuit containing a test receiving instru-

ment and a test battery, said test circuit being electric-

ally connected on one side of said instrument and bat-

tery with said lines when they are thus connected for

conversation, and then only, a test bolt connected to

said metallic circuit, and a switching device connected
to said test circuit on the other side of said instrument

and battery, adapted at the will of the operator to be

brought into electrical connection with said test bolt.

" 5. In a telephone exchange system, the combination
of metallic circuit lines, two or more switch-boards for

said lines, test circuits, one at each board, each

test circuit containing a test receiving instrument

and a test battery, said test circuits being

electrically connected on one side to their test-

receiving instruments and test-batteries, and nor-

mally disconnected from said lines, switching

devices at each board adapted to connect any two
of said lines together for conversation and to

connect them temporarily or when thus connected elec-

trically with said test-circuits on said side of their test-

receiving instruments and batteries, test bolts, one for

each line on each board, each test-bolt being connected

to its line when it is switched for conversation and
switch testing devices at each board, each connected
to the test-circuit at its board on the other side of the

test-receiving instrument and battery, and adapted at

the will of the operator to be brought into electrical

connection with any of the test-bolts at her board."

382,483. Electric Motor for Railway Cars. William J\I.

McDougall, East Orange, N. J.

382,515. Electric Railway Signal. Constant F. de Redon,
New York, N. Y.

382,518. Telephone Exchange. Horace li. Eldred, Bos-

ton, Mass.
W'"e give the claim; " The combination, substantially

as hereinbefore set forth, of a series of subscribers'

lines converging to a common switch board, switch ap-

paratus adapted for temporarily connecting any two of

said lines, switching and calling mechanism mounted
on an operator's table and in a loop connected with
said switching mechanism, and indicators to notify the

table-operator of connections made on the switch-board
with the loop-lines on the table."

382,560. Electric Lamp Filament. Carl Seel, Berlin, Ger-
many.

382.589. Electric Motor. George F. Card, Covington,
Ky.

382,593. Electric Stop Motion for Knitting jNIachines,

Charles Draper, Springfield, Mass.

382,599. Automatic Switch for Secondary Batteries.

Camil'e A. Faure, New York, N. Y.

382,625. Automatic Electrical Switch. Fjcderick Stitzel,

Louisville, Ky.
We give the 6th claim : *' In an electrical switch,

the combination with two electro-magnets, of a pivoted
level above said magnets and carrying weights on oppo-
site sides of its fulcrum, a series of contact blocks with
which an arm of the lever is adapted to make contact,

and two batteries electrically connected with the con-
tact blocks and coils of the magnets, whereby when one
battery becomes weak it will be cut out and the other
batter}' switched into circuit automatically when the arm
of the lever moves over the contact blocks."
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C. F. DUNDERDALE,
Electrical Engineer,

154 La Salle St., CH ICAGO, ILL.

Electric Apparatus, Standard Volt-Motcrs, Am-
Meters, Galvanometers, Incandescent Ijaiiips fur

Series or Multiple-Arc Circuits, Motors for Constant
Current or Constant Potential Circulta, Dynamos for
Arc or Iiieandcscont Electric Lfglulng, Metnl Depos-
iting or Plating Purposes, Arc Electric Lamps, chlicr
Ciulcli or Kiick-Feeil Movement, Cut Outs, Mngneto-
Bells. Mouldings, Cleats. Bridges. Rosettes, Ceiling-
Boards. Insulated and Water-Proof Electric Wire and
Electric Supplies and Instruments.

ininneapolis Subiuay Co*
MINNEAPOLIS, MINN.,

Are now making tiieli' miips preparatory to conslruet-
liig Electrical Conduits iliroughout tlie (Ire limits of
the eliy, which will chahle all parties desiring In run
wires to do so witliout the delay and expense of
building their own Suhwaye. At least 90 miles of
Subway ducts will be completed this season.
Parties desiring sjiaee address

MINNEAPOLIS SUBWAY CO.,
JAMES W. LAWRENCE. Sec,

Minneapolis. ^Ilnn.

^K^ELT
B^TJyliJCTg Friction Clutch Pulleys

11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5th St., Phila.

FOR DYNAMO DRIVING.

Standard Electrical Test

INSTRUMENTS.
AMMETERS AND VOLTMETERS

OF ALL KINDS.
Ayrlon & Perry New Spring. Carpentir, Hart-

mann & Co., Galvanometers, Bridge and
Rheostats by all the Prominent
Makers. Call and Examine.JAMES W. QUEEN & CO., 924 Chestnut Street, PHILADELPHIA.

C. F Anxett, President. 9. F. FBXToy, VIce-Prcs. and Trcas. CaA8. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,

Investigate before Buying:.

CHAS. A. CHEEVER, Pres. WILLARD L. CAIfDEE, Treas.

The Okonite Company,

No. 13 .^Inilv^^ FARE ROW,sLON/>
ITE"Wi yoRK.

trade mark.
Manufacturers of

ELECTRIC LIGHT, TELEPHONE and TELEGRAPH
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"We particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that it Is the -safest wire for the purposes known, and we
can, without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated
OKONITE TAPE, the jest Insulated Compound for making Joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch. 42 LA SALLE STREET, Chicago. III.

Minnesota Branch, MINNEAPOLIS ELECTFilC CO.. Minneapolis, Minn.
Nebraska Branch, MIDLAND ELECTRIC CO., Omaha, Neb.

Boston Branch, F. E. PETTINGELL & CO., Boston, Mass.
Kansas City Branch, INTER-STATE ELECTRIC CO., Kansas City, Mo.

SALT LAKE CITY, UTAH.
-DEALERS IX-

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Cas Lighting, Fire andBurglar Alarms, Electro-Medicai Apparatus, Tele-graph Instrument?, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION

l,W.COLBURN&CO,
No. 174 Main SL, Fitchburg, Mass.

Macliinesfor Arc antlTneandescent Electric
Lighting, Electro-plating and

Experimental Use.

Send for large Illustrated Gatalogae, alao " Hand-
book of Ready Reference. Vest-pocket edition.

ROSE POLYTECHNIC INSTITUTE,
TERRE HAUTE, IND -A SCHOOL OF ENGINEERING.
\Vell endowed, well equipped departments of Me-
chanical and Civil Engineering, Electricity, Cliemia-
try and Drawing. Extensive Shops and Laboratories.
For Catalogue, address T.C.MENDENHALL. Pi-"-

BINDERS
FOR THE

WESTERN ELECTRICIAN,

Can be had at this Office.

Price, $ 1 .00.

Western ELECTRiciAN,

6 Lakeside Building, Chicago.

Standard Electrical Works,
MANUFACTURERS OF

HOTEL AND HOUSE

ANNUNCIATORS. Telegraph and Telephone Apparatus,
BURGLAR

ALARMS.
SOLE MANUFACTURERS OF THE

HESS SYSTEM OF GUEST GALL, FIREALARM ^ ANNUNCIATOR COMBINED.

CALL BELLS, "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock : Full Line of Iron, Steel and Hard-Drawn Copper Wire, Delivered at Lowest Prices.

1®" ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. -H CINCINNATI, OHIO, U. S, A,

The Eddy Electric Mfg. Co.
rMANUFACTURERS OFK

Automatic Electric Motors,
IN ALL SIZES FROM ONE-HALF H. P. UPWARDS.

High Efficiency, Perfect Regulation, Superior Workmansliip, Ease of Management,
Remjirkabie Simplicity, Etc., Etc.

Dgnamo Eiecf^rie n|achines,
For Electroplating, Electrotyping, Copper Refining, Etc.

C. F. DUNDERDALE, Asent,
154. LaSALLE STREET, CHICAGO. The Eddy Electric Mfg. Co., Windsor, Conn.
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THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON, 0.

.11 ANl'FAf II'IJKUH III'

Hard j{ubber Goods for glectrical purposes.
srKCIAl.I'lKS OK ALL KINUS MAIHO lO OKDKU.

Soft Rubber Tubing and Rubber Tape.
CnlnloRin' iiiid I'rk'i'a fiiinlKlied on uppHcatlon.

Kl'UKNK V. PniLLIl-N
I'rcHlili-'Ut.

W. 11. Sawvkti.
Si:c"y mid KlrclrlLliin.

immn Electrical Wo*

M.^
PROVIDENCE, R. I.,

Manufacturers of Patent Finisbed

Insulated Electric Wires,

Tilephone end Incandescent Cord',

Electric Light Wire

JIagnet Wire, Patent Rubber-Covered

Wire, Lead-Encased Wire, Flex-

ible Cordage, Office and
Annunciator Wire.

UNDERGROUND andAERIAL CABLES.

NEW YORK OFFICE; 18 Cortlandt St.

P. G. ACKERMAN, Agent.

ONE KKASON WHY

"Municipal Lighting"
SHOULD BE IN THE HANDS OF

EVKRY CITY COUNCIL.

[Extrnct from tlic anniiftrmessage of lIon.Tlmotliy

N(?8tLT, i>f Mrtrtiiiettc, Mich.]
Mr. Fred 11. Wlilppk". of DetroU, Mlcli., wlio wne

iHrectrd by ilii' Iicindl Hoard of AlderineQ to procuru

:ill oinaliiiiiiN' liiiiirnmllon on the subject of Municipal

l.ii,'hthiK. has kindly si'iit inc advanced shece of such

IKjillouH of [he report BB bear upon the question wlilcli

yi.u will have to consider, and I gladly submit them
10 you to be placed before i lie Incoming council for

lla Information and euldance. The report Is exhnusi

Ive and highly valuable."

[Extract from council proceedlnpa.]

"Mayor Chu-k—In connection wllh these very In

structlve and Interesllng reports of Mr. "Whipple,

which will furnish ilie basis of Information for the

aciluii of the city In the future, Is the announcement
lliat the matter will bo published In book form. The
book will furnish a large amount of nformatlon.

What shall we do witb these documents and this

communication? "

"Alderman Hennessey—I move they be placed on

tile for future reference.'*

"This was secondi'd by Alderman Conners and

unanimously carried."

[Extract from Mayor Clark's speedi.]

"M'e have listened, and with great Interest, to the

communication received from Mr. Whipple, and it Is

to me, and no doubt It is to you. a very Instructive

and entertalntug document, and will furnish Informa-

tion for our future guidance. We certainly have

reason to be grateful to him for his Instiuctive

reports."
Send seventy-five cents for a copy to

FRED H. WHIPPLE,
Detroit, Mich.

Copies bound lu Russia, *L50.

AIR TIGHT NEW PERFECTED

Socket flu [amp

Protector
Gives the security of a dry

atmosphere to lamps exposed

to
DAMPNESS, y.>x
ACID FUMES

and exposure to the

changing influences

of the weather in

out-door use, as

for

Strsst Lighting,

CHEMICAL WORKS,
CELLARS,

ICE ROOMS,
or the like, can
not be safely

lighted without

them, and there

would be no loss of

light from use of extra

glass globes.

Tie Electric

Constrnctioii & Snpplj Co.,

87 Liberty Street, NEW YORK.

steamers. Ferry Boats, Etc.

iive outline measurement of sockets or

name of lamp used in ordering. Only i6

C. ?. Fixtures in stock at present.

Toil
Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

Push Buttons and Switches
AT SURPRISINGLY LOW PRICES FOR

THE QUALITY OF GOODS.

Mansfield Electric Co,
383 FEDERAL STREET, BOSTON, MASS.

The Electrical Construction Go.

G. A. HARTER, Manager,

171 Randolph Street, Chicago.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, E c, E c.

THE "CLARK:" lATIRE-
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspector of the Boston Fire Underwriters' Union, under date of March
29, 1886, he says :

" A Thoroughly Reliable and Itesirable Wire in Every Respect."
The rubber used In Insulating our wires and cables Is specially chemically prepared, and is guaranteed

to be waterproof, and will not deteriorate, oxidize or crack, and will remain fle.xlble In extreme cold weather
and not affected by heat. The insulation is protected from mechanical Injury by one or more braids and ibe
whole slicked with Clark's Patent Compound, which Is water, oil, acid and, to a very great extent, fire proof.
Our insulation will pi-ove durable when all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of Insulation for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hampsbire Street, Boston, Mass.

HENRY A. CLAEK, General Managpr. HERBEKT H. EUSTIS, Electrician,

-THE EDISOIT laiLCHUTE "HTORI^S,
SOHENEOT^DY, N. Y., J

MANUFACTIJREKS OF

insulated Wires, Flexible Cords jn£ Gables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B. LYMAN
Electrical Supplies,

Cleveland

Ohio.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

A.UTOMATIC Engines!
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Sbnd for Cataioguh.

GEO. H. BLISS,
ELECTRICAL EXPERT

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET. CHICAGO ILL.

Bug f Dust Proof

BELLS.

Hazazer & Stanley,

e:uectricau
ManufacturerSt

32 & 34 Frankfort St

,

NEW YORK.
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ItC & C ' ELECTRIC MOTOR CO.
ARC MOTORS

with our new Automatic Regulation

keep their speed absolutely

constant.

Automatic Motors for any (ncandescent
Circuit.

FAN OUTFITS,
^, ^, ^a HORSE POWER.

Fan Outfits with the Latest Me-
chanical Improvements for Arc and

Incandescent Circuits.

Motors designed to drive any make of
Ventilating Fan.

MANUFACTORY: 90 South Fifth Ave,, NEW YORK. Chicago office: Adams Express Building.

HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BiLRE AITID IlSrSXJLJLXEID ^UyiRE.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk and Worsted

Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.^"- Hy y ,f, . . .i-^i^-

PATENTKK LINE WIRE
FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

factories: waterbury, co n n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL,
185 DEARBORN ST., CHICAGO, ILL. NEW YORK AGENT.

AGENTS FOR FOREST CITY AND OTHER CARBONS.

MAGNETO BELLS.

Rose <& Rein,
Electric Morks,

322 N. Second St.. St. Louis, Mo.

BUY A

FOR A DOLLAR
WESTERN ELECTRICIAN,
6 Lakeside Building-, Chicago.

THE GLOBE ELECTRIC COMPANY,
Office, 46 S. Water St., Works, Champlain St., Cleveland, 0.,

—ilANTlFAOTURKItS OF

—

EliECTKIC lilGHT and POWER and TELEGRAPH
and TELEPHONE

Swil^ches ^andf Swii^chboards,
Ampere Meters, Volt Meters and Resistances, Lamp Holders,

Cut Outs and Commutators.

JIgenfs for European and other Electric Specialties.

Ulaterhouse System of Urc »M Incandescent

ELECTRIC LIGHTING.
Long Distance Series Incandescent Lighting,

All Candle Power Lamps, Automatic Cut-outs for Constant High
Tension Currents.

OUR INSTANrANEOUS REGULATOR

enables a long life and clear globes to be obtained, and the high efficiency

of our Dynamo obtains more candle power per horse power, in both

Arc and Incandescent Lighting than any other systems.

Gold Medal awarded. Mechanics Fair, Boston, for Instantaneous

Automatic Current Regulation.

12 and over i6 candle power lamps to the horse power.

2,000 candle power, nominal Arc Lights on less than 2 lbs. coal per

lamp, per hour. Not equalled by any system. Send for Catalogue.

(Ijaterhouse Electric & |||fg. Co.,
Chicago Office. 154 LaSALLE STREET HARTFORD, CONN.

SHAWIGEARY
MFGR'S St'DEALERS

53 & 55 NO.SEVENTH ST.

^ PHILADELPHIA .

SEND FOR CATALOGUE.

SUBSCRIBE
FOR THE

Ulestern Electrician.

K.HPI
\\\W GONDA

TRADE

PRISM GONDA BATTERY
MARK.

The Standard OPEN-CIR UIT BATTERY of the W^orld.

The great merits of this battery have brought out a |^ 'I'l

number|jof infriugemeats and worthless imitations. Beware
,
of them.

The LECLANCHE BATTERY CO. il

GoNDA Prism Cell Completk.
149 West 18th Street, New York. Gonda's Cabbon Zino and Jar

CorRR.
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CENTRAL ELECTRIC COMPANY,

Pins and Brackets of Straight-Grain White Oak, plain or pointed, at bottom prices.

Special Prices in Car-load Lots.

42 LaSALLE street, CHICAGO. i*

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc.

^.^iKP,
ELECTRICAL AND MECHANICAL ENGINEER

R^^jcner

Office and Works: 76 MARKET ST.,
MANUFACTURER.

CHICAGO.

Chicago Electric Club.

There will be a meeting of the Chicago
Electric Club Monday evening, May
21st, at 8 o'clock, at the rooms of the Club,
12a-124 Clark Street.

GILES AISTXI-IVULG-JNTEXIC ^JiilELO P'OR ViTJ=LXCIIES.
i ^ -,

" * * * I have no hesitation in-saying
° '" that I believe the shield would perfectly

protect the watch against any magnetic
-^ influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-
ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
: Prof. Phs. Dept., I'ornell University.

The application of Anti-Magnetic
Shields to pocket time-pieces promises to

be of very great importance to horologisls
and watchmakers ; it will render opera-
tive and fine adjustments and mechan-

-^ isms which hitherto have been made
^° almost nil and in operative on account of
jK their susceptibility to the all-pervading

~
^^g^£i=^ magnetic influence.

--^- i^b^ AMERICAN "WATCH CO.,
^ —

_

Waltham, Mass.

GILES BROS. & CO. 103 State Street, CHICAGO.

OlHce of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Gentlemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day
it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the
test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-

keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic disturbances.
Send for descriptive circular.

The Baxter Electric Motor.
Tliis Motor is now ready to be placed apon the Market. •

Manufactured for both

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

Address
CORRESPONDENCE SOLICITED.

W BMM imm liFlCIOBlliG m MM CO.

1 1 SOUTH STREET, BALTIMORE, MD.
Factory A, Constitution and Monament Sts. Factory B, Bnren and Monnment Sts.

NEW TORE:
Rooms 347, 348 & 349 Pottbb BtrtLDiNG-

BOSTON

:

Rooiis 57 & 58 Hancock Bldg., 178 Dktonshiez St.

festem Department, Deartorn BnMiDS, 130 Dearliorii St„ Roois 30-31, Oliicap, 111.

T\)e U/oodbury

AUTOMATIC

Cut-Off High Speed

e:i]Gii|e.

-MAKITFACTTIEED BY-

OJOODBUI^Y GnGINB

(iOMPANY,

ALSO BUILDERS OF

piai9 51ide l/alue

AND

DoHlile YalTC Meflimn Speefl

AUTOMATIC

Cut-off ^T)(^ms
AND

- TUBULAR BOILERS.

Address the Manufactnrers at

ill 652 Mill street, ROCHESTER, H. X,
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DETROIT ELECTRICAL WORKS,
:i

MANUFACTURERS OF

Fleetrie ^upplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins
and Brackets, Insulated, Magnet,Tele-
phone and Electric Light Wire.

BUILDERS OP

pishefs [lectric [|)otors,

AND ALL APPLIANCES FOR CITY AND SUBURBAN

LECXRIC RJLIL'WrJLYS,

General Offices and Works,

United States Glectric Fire Alarm (Jo.

DETROIT, MICHIGAN.

EVART, MICHIGAN.

PROPBIETOKS OF THE

Chase Police M Fire AlariTelegraiili

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

FRANKLIN S. CARTER. CHAS. M. WILKINS.

ESTABLISHED 186 7.

E. WARD WILKINS.

PARTRICK & CARTER,
nufacturers of and Dealers in Every Description o!

Electrical Supplies.
WE MAKE A SPECIALTY OF

Hotel and House Annunciators, Burglar Alarms, Bells, Batteries,

AND A FULL LINE OF

SUPPLIES FOR ELECTRIC BELL WORK.
We publish Catalogues of all our Manufactures, and will forward to any address

upon application.

N. B.—In applying for Catalogues please state whether " Electric Bell " or " Gen-
eral Supply" Catalogue is wanted, and if in the trade inclose business card for discounts

114 Sontb. Second Street, PHILADELPHIA, PA.

Electric

Light

Carbons

ICfl.

Adapted to all Systems.

CITY OFFICE,

yilPineSl

ST. LOUIS,

MO.

The {rush glectric [ompany
-OF-

CLEVELAND, OHIO.
:manufacturers of

BRUSH ARC
AND

Iicaiiesceicfi Etetric Litii

ELECTRIC MOTORS!
CARBONS FOR ARC LAMPS, ETC.

Chicago Office, 139 Washington Sf.

ALEXANDER KEMPT, Special Agent.

NEW PATENT GAS ATTACHMENT
FOR FITTING ELECTRIC LIGHT SOCKETS TO GAS FIXTURES.

No more burnt wire conductors where this attachment is used.
Remove gas burner, sciew nozzle fn its place; by replacing and screwing gas burner on nozzle you effect

aeoliil, permanent, gas tigbt job. Send orders to FRANK S. MARR. Contractor.

Bissell Block, PITTSBURGH, PA.'

DYNAMO TENDERS' HAND - BOOK.- By F. B. BADT.
100 pages ; 70 illusti-atlons

; flexible cloth binding; size of type page, 6x3 Inches. Designed for Dynamo
Tender.? and Linemen, Stationary and Marine Engineers. Just the book for men who wish to learn how to
operaie and care for electric light installafiona. The only book of the kind in the English language.

Price, postage pre-paid to any address in United States or Canada $1.00.

Address. WESTERN ELECTRICIAN CO., Publishers. 6 Lakeside Bui'ding. Chicago.

m'Em'M^T'^X.^ X«10>1S^^ O^^^BQltSin.

I*etirsL^L eL-y 0«,r"l30i:i. €JoTn.z>siTi.-y.
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THE ELECTRICAL SUPPLY GO.
1T 1 RsLixdolplx Street,

.h-

Household Goods.

Anmmciators,

Bells, Burglar Alarms,

Batteries.

1^" We manufacture and sell to the trade at

bottom prices,

Annunciator Wire,

Office Wire,

P. and B. Wire.

Gas Fixture Wire.

%S^ We manufacture and sell to the trade at

bottom prices,

Burglar Ala7nn Window
Springs,

Bttrglar Alarm Door
Springs.

Do^ible Pointed Tacks

We manufacture and sell to the trade at

bottom prices.

Wood Ptisk Buttons,

Bronze Push Buttons,

Floor Pushes for

Dining Rooms.

We manufacture first-class goods and

sell to the trade at lowest possible prices.

WRITE FOR CATALOGUE,

Where to Buy.

We would call the attention of the

trade to our facilities for supplying

them with the very best goods that are

manufactured at the lowest possible

prices,

Write for Quotations.

Our goods are made specially for the

trade. Our prices are made specially

for the trade. We are here specially

for the trade.

WRITE FOR QUOTATIONS.

We carry in stock all material and

supplies of every kind used by

Electric Light Companies,

Teiegrapli Companies,

Telephone Companies.

WRITE FOR QUOTATIONS.

Orders filled promptly with the best

goods at lowest prices.

We carry the largest and best as-

sorted stock of electrical goods. Call

and see us.

WRITE FOR CATALOGUE.

Electric Lighting.

We have still a few copies of Prof. I

Badt's "Dynamo Tenders' Hand-Book"
\

left. Price, one dollar. This is one of
j

the most practical books we have seen

on this subject. No electric light man I

can afford to be without it.
1

Have you used P. and B.

?

;

Have you one of our Testing Sets? !

Do you know of any thing used in i

connection with an electric light station ''

which we do not furnish ?
'

Have you ever been in Chicago and
j

not called on us?
\

Will you call and examine our stock
j

I

next time you are in Chicago?
j

Do you intend using P. and B. Insu-
'

lated Wire when you extend your
j

circuit? i

We have in stock, Kerite tape. Grim-
\

shaw tape, rubber tape. Paragon tape.
\

Which do you prefer, and why? .

We have in stock a large quantity of 1

brush copper. Send in your orders,
j

No waiting. ]

We keep in stock carbons suitable

for every system. Best quality, bottom i

prices.
j

WRITE FOR CATALOGUE.

TO THE TRADE
I*rom"pt JLttention.- 3est QiJiality. I^o-av I*rices- \

Factories, ANSON lA, CONN. Branch Office, 125 West Sixth Street, KANSAS, CITY.
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"THE BEST LIGHTED CITY IN AMERICA"
USES

The Van Depoele System.

HrOHtAND PUA.OB,

'4*

VAN DEPOELE

STANDARD LAMP.

SLom. ,UL.. dLKCUa 1....4t ,33^

p
^^ Clou ]pLlUooo.c\So OkJUujLO«ju.cjt^

avo<K couuL^ <ju/>A^ -^^OLcWMi*^,ljujL(ayu«nrcxi t5a:L
j'a^. (S>UXn.^ OW;t^ \GgU. O/x^ .^adUuLo

,

C^XX:^^!.^^.^^. yU)Uxx»Mtnkfi^ UAdJU/viLuLy^

•0 i^l

8
VAN DEPOELE

Double Carbon Lamp.

«^

MUNICIPAL LIGHTING QUE SPECIALTY.
SEND FOR CATALOGUES AND TESTIMONIALS TO THE

VAN DEPOELE ELECTRIC MANUFACTURING CO.,

15, IT, 19&21 l^ortli Clinton Street, CHICJLaO, ILL,
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

I
port Wayne Jenney Electric light f^mmi

FORT WAYNE, INDIANA.

Tlae most carefully T^orlsed out and complete Alternating System of Electric

ZtlgJating In Szlstence.

ARMATURE

Converter

ti

12

16

Power

kips

TO THE

Horse Power

Guaranteed.

SLATTERY ALTERNATING DYNAMO.

port U/ayneJenney Electric Dght <^ompany,
MANUFACTURERS OF

Xhe Slattery Ixidiiction System,
AND

THE JENNEY ARC DYNAMO AND LAMP.
Main Office and Works, FORT WAYNE, IND.

NEW YORK OFFICE: 242. 244 E. I22d St. New York Electrical Construction Co.

CHICAGO OFFICE, 115-117 Monroe Street,
|
PHILADELPHIA OFFICE, 26 N. Seventh St.

W. J. BUCKLEY, Manager. j G. A. WILBUR. Manager.
CITY OF MEXICO OFFICE MEXICO, F. Adam, Successor. i
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PHCENIX GLASS COMPANY.
—MANTTFAOTURERS OF

—

Electric Light Globes, Shades,
-ETC-

Send foe Catalogtje and Pkice List.

729 Broadway, New York.

^43 Sixth Avenue, Pittsburgb, Pa.

telephone Companies
Will profit by corresponding with tlie undersigned relative to

Telephone Gables,
for Underground or Aerial uses, if purchases are contemplated

the present season.

Underground Cable Company,
1 General Offlces, No. 708 PENN AVE., PITTSBURGH, PA.

j New York, Telephone Building, Cortlandl St., G. L. WILEY, Mangr.
Branch Offlces :

j ci,|eag„^ ,39 g^st Madison Street, F. E. DEGENHARDT. Manager. (SO Conductors.)

DAY'S KERITE INSULATION.
The acknowledgred Standard for durable and high

insulation. Its merits , proved by a record of over
quarter of a century. Adapted to all electrical purposes.

Aerial Use,

AH Sizes ' Sut)terranean Use,

Electric Light and Power.

Telegraph and Telephone,

Railway and all other , . FnraveH Iffirax
Submarine Use

Branches ol Signaling.
'°"" t«(,a»ou inras.

concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen'l Mgr., - 1 6 Dey St.. NEW YORK.

Electric licather Belting.
SPECIALLY

Adapted for use on

LDYNAIHOS.

C9HAS.

WIRE SCREWED!

Guaranteed to

Give Satisfaction.

PIECE OF ELECTRIC BELT
MANira'AOTUEED BY

;CHIER£N & CSC,
MANUFAOTUBEES AND TANNEKS OF

Oak Tanned Leather Belting and Lace Leather.
70 CLIFF ST., NEW YORK. CHICAGO OFFICE : 46 SOUTH CANAL ST. -

DUST AND BUG PROOF BELLS,
ELECTRIC DOOR OPENERS,

Electrical House Furnishing
APPARATUS OF EIVERY DESCRIPTION.

HAZAZER & STANLEY,
32 and 34 Frankfort Street, NEW YORK.

^be (3JiLLEHDEI(

'

NSULATING and
WATERPROOFING dofflpADiy,

45 BBoaii'way, IVe-w Yoclc. I34 ]!.aealle St., Cblcago,
-MAinJFAOTTTBBBB OP

ilNSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, in Plaster,

Damp Places, Etc., Etc.©
Teinidad Weekb for Line "Work in place of Underwrltera.

^SXiESOTJa-XO XjXGtXZ'X* "WZECDESS of all siBces a, Sf>£fiCX.AJ_.(Z* S*

NEW YORK SAFETY STEAM POWER CO.,
Builders of High Grade Self-Conlalned

Ailoiatic M-Of EDpes,
BPKOLALLT ADAPTED FOB EITNNTNQ-

ELECTRIC LIGHTS
And other duty requiring close

regulation of epeed.

Webtsen Offiok and "Wabeboomb:

64 & 66 S. Canal St., Chicago, III.

WH. A. HAHMETT, Manager.

ANSONIA BRASS & COPPER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire -Proof and Weather - Proof
ELECTRIC LIGHT LINE ^WIRE.

C B B A

CUT SHOWING STVLB OF INSULATION.
A.—Copper Wire, £. B.—Two Braids, saturated with Fire-Proof Insulation. C.—Braided Cotton*

saturated with a Slack, Weather-Proof Composition.
Approved by New York Board of Fire Underwriters. Samples furnished upon application. Pure Elec-

tric Copper Wire, bare and covered, of every description,

FACTORIES:
64 Washington St.. Chicago, Ills. ANSONIA, CONN.

WAREROOMS:
]

f-^a!"."
21. Cliff Si, New York..

Daviel "W, Makuoit, Frealdene.
Addisoit H. Noedyke, Ylce-FreBldent.

CbabiiBS D, Jsnke?, BleotrleiBD Bbahtabd Bobibon, Secretaiy.
Auos K. HoLLOWBix, Treason^

Jenimey Electric Company.
Sole Owners of all t,he Patents and Tnventiouo ui onttnca jj jeaney mnown as tue deQn,ey bystemj and Bole Owners and Manufacturers of Ills

Improved Oynamo, [amp ^4

Electric |I|otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable* economical,
steady, brilliant and penetrating. In thfise edsentialB It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc on Incan-
descent Systems, or for both combined.

The Jeimes Incandescent Dynamos are self-regulating,
^nd permit the turning on and off of one or all of the Lampa
at will.

This Company gives special attention to furnishing Mills-,

Shops, Factories, etc., wi'h Individual Plants.

ST- sEii m mnvti mmKm m mwm w sjsteii. .jei

OFFICE AND WORKS:

Cor. Kentucky Ave. and Morris St.

INDIANAPOLIS, IND.
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The Thomson-Houston Ekctric Go.
EASTERN OFFICE; WESTERN OFFICE:;

178 DEVONSHIRE STREET, BOSTON. PULLMAN BUILDING, CHICAGO, ILL.

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

SERIES LAMPS
FOR

Urc-Circuits.

These Lamps have repeatedly
shown their superiority under
test.

First Medal : Beat Arc-Light, Louisville, 1883,

First Prize : Best System of Arc-Lighting,

Clnclnoarl Industrial Exposition, 1883.

-OF-

Electric )|rC'[,ighting

This Company was given tFie only Gold Medal awarded at tine International Inventions Exliibition,

at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the customer.

SELF GOVERNING ELECTRIC MOTORS.
of all sizes for the transmission of Power. Plans and estimates for all kinds of Arc

and Incandescent Lighting and Power Plants.
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Edison's New Lamp
RESULT. OF

EXPERT TEST
BY ELECTRICIAN OF

Chicago &northuiesterni|.j|.

Over 2000 Hours Average Life and 12.18
16 candle power lamps per horse power.

CHICAGO & NORTHWESTERN RY. CO., TELEGRAPH DEPT.

G. H. Thatek, Sup't.

Chicago, March 13, 1888.
Leonard & Izard, Chicago.,

Dear Sirs :—Regarding the Electric Light Plant at Clinton, Iowa,
installed by you for this Company last December, I wish to say that your
guarantee of 12 sixteen candle power lamps per horse power and 600 hours
average life has been more than realized. The result, from careful tests,

shows 13.18 sixteen candle power lamps per available horse power, and the

record up to date shows an average life of over 2000 hours.

The pressure over the entire system does not vary over two volts,

and the insulation with everything connected exceeds 100,000 ohms.
The dynamo works without sparking, and the whole plant is in every

way satisfactory. Very respectfully,

(signed) G. H. Thatee, Supt. Telegraph.

Plant Installed by LEONARD & IZARD, ''^"'''^L^&T^^Jm^cc^r'''^''

185 DEARBORN STREET, CHICAGO.

U. S. LAMP.

Grand Opera House
MINNEAPOLIS.

610 U. S. 16 Candle Lamps, 53 Indicated p"o°w%'^.

348 Edison 16 " " 54

CONSEQUENTLY, THE

Edisod Pmrt uiis Rejected mo Pvt Ovt,

AND UNITED STATES PUT IN.

U. S. 610 Lamps, 53 H. P., equals 1 IWVper H. P.

Edison 348 Lamps, 54 H. P., equals SAV per H. P.

above from accurate tests, no comments, for particulars, apply to

THE U. S. ELECTRIC LIGHTING CO,

C. C. WARREN, Manager. 2 1 9 LA SALUE ST., CHICAGO.

The Edison Direct System of Central Station

ELECTRICAL DISTRIBUTION.

1,000 Installations. 100,000 Horse Power. 1,000,000 Lamps and $20,000,000 Capital.

Qdlson Qlectric |jight (Jo.
this company is the owner of the inventions

, AND patents of

THOMAS ALVA EDISON.
Which Patents absolutely control this The Only Permanently

Established and Commercially SuccessTul

RIETHOD OF GEnERIIi; ECEtTRIClii; DISTRIBUTIOR.

As evidence of the growth and present prosperity of the Edison System, attention is

called to the character and scope of a few of the Stations now in

operation and urjder construction.

NEW YORK CO., Capital. $2,500,000, 4 Stations ; Capacity, 160.000 Lamps.

CHICAGO CO. Capital. $750,000, 1 Station ; Capacity 40,000 Lamps.

BOSTON CO. Capital, $650,000, 2 Stations: Capacity, 50,000 Lamps.

PHILADELPHIA CO. Capital, $1,000,000, I Station: Capacity, 50,000 Lamps.

It is significant to note the fact that the Edison Company has during the past year
enlisted an amount of capital and put under construction a station capacity far in excess
of the aggregate Incandescent work of all other companies combined. Nothing could
more forcibly emphasize and attest the accepted value of the Edison Central Station
Industry as an investment.

WRITE FOR PAMPHLET ON THE FIVE HEADS

PATENTS, INVESTMENTS, FUTILITY OF GUARANTEES, DANCER AND MORAL.

For Information relative to Central Station Business, apply to the

£ciisorL Electric J^lglcxt Co.,
16 & 18 BROAD STREET, NEW YORK.

The Bishop Gutta-percha Co.

422-426 E. TWENTY-FIFTH STREET,

ISTe^RT York: City, N. Y.
IS THE ONLY MANUFACTUEER IN THIS OOUNTET USING

Qutta-perel^a as ap Insulator,

audit is conceded by all experts as superior to every other insulation for UNDER
WATER and UNDERGROUND—when not subjected to excessive heat.

We have the oldest plant in the United States for INSULATING ELECTRICAL WIRES,
and we are prepared to manufacture wires of HIGH INSULATION for every Electrical

Purpose, from the finest Magnet Wire to the Heaviest Cable, and to fully guarantee

them as to DUALITY and DURABILITY. We are the only manufacturers of

(r\arl^s' (?ompou9d Ii^sulatiop,

which is superior to all other compounds for BATTERY COPPERS, SWITCH BOARDS
and INSTRUIHENT CONNECTIONS. Our

Balata plexible (?ords

are absolutely WATER and ACID PROOF, and have no equals for movable INCAN-

DESCENT LIGHTS, SWITCHES or BATTERY CORDS. Our

FJubber §o/T)pou9d Ipsulatiop

for ELECTRIC LIGHT AND AERIAL USE—a new feature with us—is under the direct

charge of an expert, who was twenty years superintendent for Siemens, of London,

and has had more experience than any other man in America in insulating wires.

We employ in every department the best attainable talent and use only the

PUREST MATERIALS and the most improved machinery, besides much especially

devised by our experts.

SEND FOR CATALOGUE.
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Clevela^xici, Olxio.
MANUFACTURERS OF —

ELECTRIC LIGHT CARBONS andBATTERY MATERIAL.mm ENGINEERING COMPANY.
61 OLIVER ST. 181 LAKE ST . 1

109 LIBERTY ST.

CHICAGO. NEW YORK.

H. A. CLASIER, Manager Western Dept.

CONTRACTING ENGINEERS FOR ERECTING COM-
PLETE STEAM PLANTS FOR

Electric [ight and pouier Stations
NATIONAL FEED WATER HEATER,
JARVIS BOILER SETTING, to burn Anthracite Coal and Coke Screenings

NATIONAL ROCKING and SHEFFIELD GRATE BARS.

SEND FOR NEW CATALOGUE.

The Standard Carbon Co.,^^^^ SUCCESSORS TO THE ^^^^ ^^^^

Bo\iltoii, Cle^irelanci^ anci Crystal Carbon Coznpai:iies.
OXjEZ-^ESXjjSLIVI^. oxzzo,

C F' Annktt, President. S. F. Fknton, Vice-Pres. and Treaa. Chas. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

-DEALKns IN—

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lighting, Fire and

Burglar Alarms, Electro-Medical Apparatus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armlngton &. Sims' Engines, Steel Bolters, Jarvis' Furnace,
Standard Rockcing and Slieffleld Grates. Lowe Feed Water Heater,
Blake Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
Branch, Room 31 Water Works Building, 600 Walnut St., Kansas City, Mo.

Sawyer -Man Electric Co.
LICBITSEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATEWTS.

GENERAL OFFICES:

MUTUiL LIFE BLDg,

32 NASSAU ST..

NEW YORK

Plana and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNUT ST

BOSTON OFFICE:

No. 33 FEDERAL ST.

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company 1b AUTOMATIC In Its regulation, and will maintain a UNIFOEM
LIGHT, with ALL or ANY PORTION of the UghtB In Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

a^gBIS/
-CONTAINING-

Compensation BalanceiHair-spring,
^T^mon .A.it.:ES

llninflneneed

CI7 if:;
Adjusted

Hagnetism.
PAILLARD'S PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAIR SPRING.

Temperature.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Ehhu
Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested

them.
These watches are made in all sizes. Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and

cost no more than other makes of same quality without the Non-Magnetic feature.
They are especially adapted to the uses of

lLl€TBI€IAIf§ AEB WOEElMi ^.KOUMD DYHAM©i,
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

FOR SALE BY ALL FIRSJ-CLASS JEWELERS.
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^^s»»mm^.
MANUFACTURERS

OF AND

CONTRACTORS FOR INSTALLATION OF

INCANDESCENT

ELECTRIC LIGHT PLANT

ISOLATED PLANTS,

CENTRAL STATIONS.

ESTIMATES AND SPECIFICATIONS FURNISHED.

NEW YORK.
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^LECTRIC t- JylGHTING
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning.

The JL^MERICiLIT IDYITiLlVtO HAS HO EQXJiLI..
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

^MEBICAM ElECTBIC HaMUFACTUBIMG CO.,
;

18 Cortlandt Street, NEW YORK. \

1

]

1

The Railway Telegraph Supply Co.!

Manufacturers of and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
ANNtJIVCIATOItS, ftlA-GIVETO BELLS, BA-TTSEICIES, ETC.

WE CARRY A FULL STOCK OF J. H. BUNNELL & CO.'S TELEGRAPH INSTRUMENTS,
j

.

I

Line Wire and Equipment, Pins, Brackets, Cross-arms, Insulators, Etc., Insulated Wire and Cables.
\

I

I

^A^ESTERN ELECTRICIAN.
'

THE Hj\.1NDS03£EST I - THE BEST I

PUBLISHED EVERY SATURDAY.
,

The WESTERN ELECTRICIAN typographically is the HANDSOMEST ELECTRICAL JOURNAL in the world.

It is published WEEKLY, each number consisting of at least TWENTY-SIX BEAUTIFULLY ILLUSTRATED pages.

In the VARIETY and EXCELLENCE of its CONTENTS, and in the CHARACTER and NUMBER of ENGRAVINGS published it is
;

excelled by no other electrical paper.

The SUBSCRIPTION PRICE is only $3.00 for a FULL YEAR OF FIFTY-TWO NUMBERS. I

Western Electrician,
6 LAKESIDE BUILDING

;

CHICAGO. I
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I

The Single-Acting and

Self-Lubricating Principles

Mark the second great advance in Steam Engineering, and

represent the Highest type of

COMMERCIAL ECONOMY.

THE WESTIN&HOUSE MACHINE CO,

Pittsburgh, Pa.

THE AULTMAN & TAYLOR CO.,
Represented by Robkbto Bokkr & Co., City of Mexico, Mes.

Stevens, Corwin & Co., 118 Chambers St., New York City.

With bouBes In Panama, C. A., Lima, Buenos Ayrea, Guayaquil
:

and YalparalBo, S. A.

"WESTINGHOUSE. CHURCH, KERR & CO.
;
17 ConlaiHlt Street, New York. 97 Fifth Avenue, Pittsburgh.

156 aud 158 Lake Street, Chicago.

I M. R, MUCKLE, JR. & CO. (Gep. W., C, K. & Co )

j
608 Chestnut Street, Philadelphia.

: FAIRBANKS & CO.
i 302 & 3U4 Washington Ave., St. Louis. 312 Union Ave., Kansas City.
' 1330 Seventeenth Street, Denver.
)

! F. C. AYER. (Representing F. & Co.)
: 1619 Capital Avenue, Omaha.

,
GEO. M. DILLEY & SONS. (Representing F. & Co.)

I Pli e Bluffs, Arkansas.

j

UTAH AND MONTANA MACHINERY CO.
259 South Main Street, Salt Lake Cliy.

! East Granl/e Street, BUtte, Montaha.

I PARKE & LACY.
2123 Fremont Street, San Francisco.

: 33 and 33 North Front Street, Portlftnd, 01'..

i

: THE D. A. TOMPKINS CO.
': 36 College Street, Charlotte, N. C.
: 45 South Pryor Street, Atlanta, Ga,

i ROBT. MIDBLETON. (Representing The D. A. T. Co.)
' Mobile, Ala.
i

I
H. BUDLEY COLEMAN & CO. (Rep. The D. A. T. Co.)

I
New Orleans, La.

[ KEATING IMP. & MACHINE CO.
Dallas, Texas.

(Rep. The D. A. T. Co.)

J. J. DICKEY, President. ISRAEL LOVETT, FLEMON DRAKE, Vice Presldett.

H. J. WELLS, Sec'y and Gen'l Man. Sup't and Electrician. L. H. KORTT, Treasurer.

fi.m.A i;lict
OMAHA, NEBRASKA.

DEALERS IN

lM€TEI€ikL iUPPMie
Wos tb© ^elegrapb, Telepboa© aad £lectf£c £lgM.

Hotel and House Annunciators, Burglar Alarms, Fire Alarms. Electric Gas Lighting, Speaking Tubes,

Elevator Annunciators, Batteries. Push Buttons, Electric Pens, Telegraph Learners' Instruments, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, Kallway Velocipedes, Cars, Etc.

WzBTEKK Agents THE OKONITE CO.. and the Kelurn Call System of Hotel Annunciators. Fire

Alarms for Cities and Towns. We own the Franchises of the Western States and Territories for the

IMPROVED McCULLOH

^^MERIO^N -^ DipE(ICnt+ ¥EIiE6^^PP 4 gY3¥Eja,3lE<-

and are prepared to give franchises and construct plants on reasonable terms.

WEBtlmatee furnlBhed and contracts made for any and all kinds of Electrical Work In any part of the

West, Correepondence solicited. IilUBtrated Catalogue and Price List on Application.

Tlie Empire City Electric Co.

15 DEY STREET,

NEW YORK,

Manufacturers and Dealers

IN ALL KINDS OF

ELECTRICAL SUPPLIES.
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ELECTRIC BELLS

THE ABOVE CUTS REPRESENT THE

Western Electric Walnut Box Bell.

The workmanship and finish being up to our usual standard is a guarantee that

it is the best Bell for the money now upon the market.

EACH BELL PACKED IN NEAT PASTE BOARD BOX.

DIIMEITSIOITS.
Back,

Box,

Resistance,

7x3 1-8 in.

3 1-8 X 2 13-16 X I 1-5 in.

3 to 4 ohms.

We will send a sample Bell to any part of the United States by mail, postage

prepaid, on receipt of seventy-five cents.

SPECIAL PRICES ON QUANTITIES FURNISHED ON APPLICATION.

WESTERN ELECTRIC COMPANY,
CHICAGO. NEW YORK. LONDON. ANTWERP
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Death of George M. Phelps, Sr.

George M. Phelps, sr,, who has been identified

with electrical progress in this country as a me-
chanician and inventor for overthirty years died at

his home, 91 Division avenue, Brooklyn, E. D.,

May 1 8th, at the age of sixty-nine years.

As superintendent of the factory of the
American Telegraph company at Troy, he be-

came prominently known as a most skillful me-
chanic andingenious inventor, during the earliest

days of printing telegraphy. Subsequently the

factory was removed to New York, and Mr.
Phelps remained its superintendent until the busi-

ness was disposed of to the Western Electric

.
company, when he assumed the duty of inspect-

ing and supervising all the repairs and con-
struction of electrical instruments in behalf of

Western Union company. Meanwhile he had
invented and improved various printing instru-

ments, the most prominent being the celebrated

motor printer, a model of electrical ingenuity

and mechanical perfection. Indeed the high
character of instrument construction under the

carefully trained skill of Mr. Phelps, which be-
came impressed upon his subordinates, was con-
sidered the standard for all work of that descrip-

tion. Mr. Phelps retired from active service four

years ago, and although comparatively feeble in

body maintained his mental faculties to the last.

Thus briefly does our New York corre-

spondent convey an item of painful intelligence

and give the salient features of the life of a man
who has left a lasting impression upon the record

of electrical progress.

Mr. Phelps was born at Watervliet, Albany
county. New York, March 19, 1S20. At an early

age he entered the employ of his uncle in Troy,

New York, who was engaged in the manufacture
of mathematical instruments. In 1852, he be-

came interested in telegraphic apparatus which
at that time was attracting great attention. Be-
tween New York and Buffalo three telegraphic

companies were operating under the Morse,
Bain and House patents. Many of the House
instruments had been constructed at the shop of

Phelps & Dickerman, over which the subject of

this sketch had the mechanical supervision. In

1S56, the American Telegraph company pur

chased the entire establishment and placed Mr.

Phelps in the position of superintendent. From
this time forward the inventive skill and genius

of Mr. Phelps had more scope as, relieved from
financial cares, he could devote his whole time

and attention to work to which he was so well

adapted. The Hughes printing telegraph,

patented by David E. Hughes, of Kentucky, in

1855, though embodying principles of value was
more or less imperfect in details and the instru-

ment was placed in Mr. Phelps' hands to perfect.

This work largely consumed the years 1855 and
1856 and when completed resulted in a thor-

oughly effective and useful instrument. Mr.
Phelps continued in the same branch of work
and in 1859 completed and introduced the well-

known Phelps' combination printer. This in-

strument has nobly stood the crucial test of

time and has made a remarkable record. But
remarkable as it is, the combination printer has

been surpassed by the motor printer referred

to in the opening paragraph. This printer was
the fruit of many years of careful study

and experiment. Reid in " The Tele-

graph in America" refers to a record

the printer had made of sixty words a minute
over a line of 500 miles and adds, "even this

does not fully represent the capacity of the in-

strument which seems limited only by the ability

of the fingers which manipulate it." Mr. Phelps'

inventive ability was not confined wholly to the

electrical field, for his name is known in connec-
tion with a wide range of improvements in time
regulators, bank locks and paper making ma-
chinery, but his fame nevertheless rests upon his

work in the electrical department of industry and
particularly that branch relating to printing tel-

egraphs. From 1856 until about four years ago
Mr. Phelps was continuously in the employ of the

American Telegraph company and its successor
the Western Union Telegraph company.

Mr. Phelps' character was one that might well

be emulated by younger inventors. Perseverance
was a marked feature of his nature. His word,
like his character, was cleanly cut. Perfection

even to the smallest detail was his aim, and to

Mr. Phelps' rigid adherence to the adage that

what is worth doing is worth doing well, is due
the high fame for perfect work intimated in the

first paragraph of this sketch.

Mr. Phelps leaves a wife and two children.

George M. Phelps, Sr.

George M. Phelps, jr., editor of the Electrical

Engineer, New York, is his son.

A Novel System of Laying Cables.

A Berlin correspondent writes that a novel system of lay-

ing underground cables has been adopted in tlie station at

LubecP: which has a capacity of 2,000 lights. The method
heretofore followed in Berlin and other towns consisted in

the employment of either Edison tubes or Siemens lead

covered cables, with an armature outside formed of spiral

wound iron tape. To reduce the cost of the cables the iron

armature has been omitted in the Liibeck cables, and the

lead envelops is protected by a serving of jute heavily tarred.

Since these cables are mechanically not so strong as those

with an iron armature, they have been laid in flat channels

of rolled iron with an iron lid. These channels are perfor-

ated at the bottom, so as to allow water which may find its

way into them to pass out into the ground. Owing to the

protection afforded by the iron channels, it has been found
possible to lay the cables close under the paving stones.

The junction, feeding and distributing boxes are also

smaller and less e.\pensive than those used in Berlin. They
are provided with short sockets, into which the iron chan-
nels fit. At the bottom of the boxes a plate of ebonite is

fixed, to which are secured the various terminals and
connections for the fusible plugs. Another departure has
been made in the testing wires. These do not form part

of the main cable as in Berlin, but are separate cables

brought back from the feeding centers to the station.

ANNUAL MEETING

American Institute of Electrical Engineers.

The annual meeting of the American Institute of Elec-

trical Engineers, was held at the house of the American
Society of Civil Engineers, 127 East 23rd street New York,
on Tuesday May 15th, at 8:15 p.m. The business of the

evening was opened by the presentation of Secretary Ralph
W. Pope's report.

The Secretary's Report.

With the close of the fourth year of the existence of the

institute, your secretary takes pleasure in announcing that

the work for which it was organized has been still more ac-

tively entered upon since the last annual meeting, and with
exceedingly gratifying results. Believing that its past rec-

ord was of sufficient importance and interest to warrant
more general support from all who were interested in elec-

trical science, it was deemed proper that efforts should be
made to enlist the aid of all who appreciated the value of

such an organization. This policy has been beneficial in

various ways. It has made known the existence of the

institute, and gained for it a world-wide reputation. It has

enlisted the support of new adherents, and stimulated the

attachment of those who were previously associated with

it. The additional revenue thus derived has enabled the

council to carry out various plans for the general good, and
increased the value of memberships to distant as well as

local friends.

The plan of holding more frequent meetings, undertaken

last year, has been continued more systematically, and all

have been well attended. The value of the papers presented,

and the discussions which followed, are familiar to all by
reason of their monthly publication and distribution. The
transactions of the institute have also been very generally

printed by electrical journals at home and abroad. In or-

der to add to the value of the institute's publications a

classified index was begun in December of all articles of

importance on electricity appearing in technical journals,

published in the English language. This index is appended
every month to the issue of the transactions. Some idea

of its scope and of the work involved may be formed when
it is stated that the index, during its first six months of

compilation, has included under the various heads upwards

of 2,500 distinct articles, for which have been giv?n nearly

4,000 references, accompanied by over 500 explanatory and
critical notes. The immediate appreciation of this work

on every hand is a sufficient warrant and reward for its

execution. Such an index, if existing to-day, of early

periodical literature on electricity would be simply invalu-

able, as those who have occasion to make searches or are

investigating in any branch can testify ; and the secretary

believes that by assuming the task at this time the institute

will be found in a very few years to have done a work of

inestimable importance. It is now proposed to extend the

index so as to include all electrical books as they appear.

The bibliography of electricity will then be rendered com-

plete.

The institute has doubled its numerical strength since

the last annual meeting, besides reclaiming a good percent-

age of original members who had become lukewarm in

their support. The increased revenue has been devoted to

such purposes as would result in satisfying every member
that he was receiving a fair equivalent for his share of the

amount expended.
The project of providing permanent quarters, which has

been referred to in three previous annual reports, has been

given careful consideration during the past year by the

council and its committee, as well as by the officers indi-

vidually. Although greater progress might have been made,

at the risk of abandoning the more important work of the

institute, it was deemed wise to continue for the present

upon the line of policy which is now being pursued. The
business affairs of the institute and its accumulating litera-

ture made it necessary, however, that office quarters should

be secured, and a suitable room has been leased and fur-

nished for this purpose in Temple court, 5 Beekman street.

The cordial relations which have existed since its organi-

zation between the institute and the American Society^of

Civil Engineers still continue, and the meetings of the in-

stitute will be held at the house of the latter, by courtesy

of the board of managers, during the coming year, at the

discretion of council.

There have been 1S2 associate members elected during

the past ;-ear, of whom 166 have qualified by paying their

entrance fees and annual dues. Four have resigned, one

has died, one has dropped from the roll and one placed

upon the suspended list. The total number of niembers

and associates is 322, of whom 267 have paid up in full to

date, seven are in arrears for the present year, twelve for

two years, and thirty-six for three years. There has been

an improvement in the delinquent list, by the collection of

$387.50 during the year, but many of those who remain
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upon it have lost all interest in the work of the inslitute.

Others have met with linancial dilTiciiltius which may yet he

overcome.
The secretary lakes pleasure in acknowledjjing the re-

ceipt of the following gifts from friends of the inslitute;

From Edward 1'. Thompson a carpet for iheolTice of the

institute.

From T. C. Martin $25 cash toward furnibhinj;- the

same.
From Charles Colne a set of Patent office rcpoils.

From the Consolidated Telegraph and Electrical Subway
company, a bound volume of photographic views of the

subways as constructed in New York city.

From Emile Berliner a working model of his " Molecu-

larium."
From Wm. H. Sawyer, files of the London Ehxtncinn,

London Eleclrkal Review and the New York EUrlrician

and Electrical Engineer.

Officers Elected,

The newly-elected oflicers are as follows:

President: Edward Weston.

Vice-presidents: Prof. EHhu Thomson, Francis R. Up-

ton, and T. C. Martin.

Managers: Thomas D. Lockwood, George B. Prescott,

jr., Wm. Maver, jr.. and Charles Cuttriss.

Treasurer: George M. Phelps, jr.

Secretary: Ralph W. Pope.

Three vice presidents and four managers hold over from

the old board. The new administration will have difficulty

in surpassing the record of the past year in the growth of

the institute, but will labor to at least maintain its past

record for scientific electrical work. No other important

business was transacted at the business meeting.

The general meeting for the presentation and discussion

of papers was called to order at 10:30 a m. May i6th, by

Vice-president Martin.

The following papers were presented :

Underground Electrical Conductors in Europe
AND America.

BY prof. G. W. PLYMPTON.

The problems of construction of underground systems of

electrical conduction will have been solved when the tele-

phone and the arc light systems are both buried under our

streets without impairing the efficiency or durability of

either.

By this I mean that all the difficulties encountered in

burying conductors are involved in converting telephone

and arc light from aerial to nndergroitnd systems. Tele-

graph lines and systems of incandescent lighting present

fewer difficulties in the process of burying, and none of a

kind not met with in dealing with the systems first men-
tioned.

The telephone problem is substantially solved. Some
details only remain to be settled, among which may be

mentioned the best size of conductor, the most serviceable

insulation and the maximum distance of effective service

for either grounded or metallic circuits.

In Brooklyn the general plan adopted is that of a con-

duit divided into ducts through which cables containing

from sixty to one hundred wires are drawn. The material

of the conduit is for the most part creosoted wood. About
ten miles of this is already in use in our city, and about

four and a half miles of the Dorsett concrete conduit. For
the extensions of the underground systems for the present

year, only creosoted timber is to be used.

Among the lessons learned from our experience are: ist.

That in creosoted conduits the use of cables covered with

kerite, or any similar rubber or gutta percha compound
must be avoided. 2d. That in the so-called lead covered

cables, the use of pure lead is also to be avoided, as it is

slowly converted into a porous and friable lead carbonate.

An alloy of lead with five or six per cent, of tin seems to

resist the destructive action. 3d. That the conducting
wire first used is too small for satisfactory telephone serv-

ice. ' The difficulties of induction and retardation led to

complaints as soon as 4,000 or 5,000 feet of underground
wire was put in service. The cables that are now being
put in are made up of wires whose cross section is greater

by one-third than that of the first wire, and they are pro-

tected by twice the thickness of insulation.

I mention the above conclusions as having been drawn
from our own experience in Brooklyn.

In beginning our work we gathered such information as

could be gleaned from localities where solutions of the prob-
lem had already been attempted. The impression so
largely prevailed that in Europe all telephone and telegraph
conductors were underground that our board decided that

a personal inspection of European systems should be made
by one of our number. The duty devolved upon me. The
result of my inquiry has been published in the scientific

papers.

In regard to the burial of the arc light wires I can only
say that no method yet tried seems certain of success. Most
of them certainly insure the destruction of the underground
conductors in from one to three years. But I have no doubt
that a solution of the problem will soon be reached, although
the system will be kept apart from the telephone and tele-

graph subway.
It does not seem likely that arc light conductors will be

allowed in the same conduit with telephone wires, nor will

they be distributed from the same manholes.
In saying that, I believe that a solution of the problem

will soon be found. I do not mean to assert that casual-
ties like that recently recorded of a man in the Bowery,
who lost his life by grasping the naked wire close to an arc
lamp, can be prevented by any system of burying w'ires.

To prevent such accidents— if that is the terra to be used

—

the arc lights must be buried with the wires.
All past experience teaches us to proceed cautiously.

Nothing can now permanently check the growth of the tele-

phone, the telegraph or the electric light. They have be-
come necessities of our civilization, and any hasty or ill-

advised enforcement of the law to convert all aerial to

underground systems which should resultjn serious injury

theto tlicm, would prove the simst w;iy to perpetuate

nuisances of overhead wires and poles in the street.

Professor E. G. Nichols read the following paper:

A Swinging Arm Galvanometer.

ItY (;K0RGE S. MOLER, a. B., M. E., CORNELL UNIVERSITY.

The objects sought in the construction of this galvan-

ometer were applicabiliiy to a great range of currents, ac-

curacy of indication and portability. In passing from the

measurement of large to that of small currents no change

in tlie apparatus is necessary, and slill throughout a wide

range great sensitiveness is maintained.

These ends are attained by making use of the fact that

theinduence of a current on the magnetic needle varies

with change of distance and with the angle which the

plane of the coil makes with the horizon. The principles

of the sliding coil galvanometer and of Obach's cosine gal-

vanometer are thus combined. A movable arm is hinged

to the base of the galvanometer, Fig. i. and carries the coil,

which is attached to its outer end. The length of the arm

is such that in the vertical plane the needle will be in the

axis of the coil. By means of screw clamps, the hinges

are made to produce friction enough to hold the arm in any

required position.

When the coil is brought up into the vertical plane it is

very near the needle, and a small current will produce a

deflection. In this position, which is that of maximum
sensitiveness—since the distance is a minimum and the

angle which the coil makes with the horizontal plane is

go" yj-jj of an ampere produces a deflection of about

8 mm.
As the arm is carried down towards the horizontal posi-

tion, greater and greater currents must be employed to

produce the same effect. The position of the coil can be

read upon a graduated quadrant which passes through it,

there being a pointer attached to the coil and extending in-

ward to the graduations.

The arm consists of two parallel bars of copper, termi-

nating in the two hinges. These are insulated from each

other, and from them two flexib'e conductors are carried to

of no dcdcction. while for stronger currents it may be

furtlicr away. Scver.-d deflection points may be thus

chosen and a calibration by means of some standard in-

strument can be made for each ; then, to insure greater

accuracy in the determination of a current, several of

these points may be used, and the mean of the currents

I'lG. I.—A Swinging Arm Galvanometer.

the extremity of the base; after that they are twisted to-

gether for a distance of about one meter and end in a block

to which two large binding posts are attached.

The coil is made of a copper rod S.5 mm. thick, and its

outside diameter is 76.5 mm. The radius of the graduated

quadrant is 343 mm., and it is divided into twentieths of

an inch. The radius of the lamp scale is 381 mm. The
scale forms the arc of a circle, having the galvanometer

mirror for a centre. Its length is 500 mm., and it is com-
posed of a paper rendered semi-transparent by being
treated with castor oil.

The needle is shown in Fig. 2. It is a bell-shaped mag-
net carrying a mirror, which can be rotated slightly upon
the suspension rod for the sake of adjustment.

The needle is suspended by means of a fine silk fiber,

and is prevented from making a complete revolution by
means of a stop. Its motions are dampened in the usual

manner by the action of a surrounding cylinder of copper.

The rays of light from a small gas lamp, shown in Fig. i,

after passing through a lens, are reflected from the mirror

and then fall upon the scale When the plane of the

swinging coil is in the magnetic meridian anfi no current

is flowing, the spot of light will fall at the centre of the

scale. The lamp and scale are attached rigidly to the

body of the instrument for the sake of rigidity and to

avoid the necessity of repeated calibrations. In the lamp
case is a small circular opening having a fine vertical

cross-hair of platinum, and the lens is so placed that the

image of the cross-hair is sharply defined upon the scale.

All parts of the scale being equally distant from the mirror,

as shown in Fig. i, the definition of this image is equally

good for all deflections.

The swinging arm galvanometer is espec'ally designed
to be used with the method of constant deflections. By
carrying the coil up from the horizontal position, the

spot of light will be deflected more and more, until the

image of the cross hair is made to coincide with the chosen
mark upon the scale ; the position of the coil is then to

be read and the current found by reference to a calibration

curve or chart. In the measurement of feeble currents, the

chosen point on the lamp scale may be near the position

PiG_ 2.—A Swinging .\km Galvanometer.

indicated by them may be taken, giving to each its proper

weight.

The Instrument may also be used by taking diff.rent

fixed positions for the coil and reading the deflections of

the spot of light, calibrating for each of these positions as

before. These two methods may also be combined by

moving the coil until the spot of light is approximately m
coincidence with a selected deflection point, observing its

distance from the same and applying to the current value,

by means of the previously determined figure of merit, the

proper correction. In this way changes in a slightly fluc-

tuating current can be followed and measured by moving

the coil.

In order to indicate heavy currents to an audience m a

lecture room it is only necessary to remove the lamp-stand

and scale and to make use o'f the stronger light of the

matric lantern, the Image of a slit in the field of the lantern,

after reflection from the galvanometer mirror, being thrown

upon a wall or screen. A position of the coil can then in-

stantly be found which will produce suitable deflections for

any given current, from a fraction of one ampere up to

that which the coil and connections can be made to convey

without destruction from heating.

In the curve. Fig. 3, and the accompanying table are

oiven the results of a calibration of a galvanometer of the

pattern just described, which has just been constructed in

the Department of Physics in Cornell university.

The deflection selected was 10 cm , and the measure-

ments, which ex' ended from 3 amperes to 60 amperes, by

no means covered the possible range of the Instrument.

The movement of the coil indeed covered only 200 of the

400 scale divisions into which the reading quadrant is

divided.

The calibrations were made in the magnetic observatory

of the university, in which locality the average value of the

earth's horizontal intensity is .1713- The currents were

measured upon the great tangent galvanometer.
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Fig. 3.—a Swinging Arm Galvanometer.

Simultaneous readinsjs were made upon that instrument

and upon the swinging arm Galvanometer.

The readings of the great galvanometer, reduced^ to

amperes, with the corresponding positions of the_ swinging

coil for a deflection of lo cm. are givea ta th^^foUowing

table :
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CALIBRATION OF THE SWINGING ARM GALVANOMETER BE-
TWEEN 5 AMPERES AND 60 AMPERES; CONSTANT DEFLEC-
TION = 10 CM.

Current In

amperes (large

galvanometer).

Quadrant read-
ings (swinging
arm galvanom-

eter).

Current in

amperes (large

galvanometer).

Quadrant read-
ings (swinging
arm galvanom-

j. etcr).

5.21 79-0 19.48 138.0

5.54 79-5 24.42 151.

5.84 82.0 24.48 151.5
8.04 95-8 32,00 167,0

10.35 106.0 33.44 168.5

10.39 107.0 33-99 171.

10.86 IIO.O 38.50 179-5
11-53 IIO.O 42.79 185.0,
13.25 119. 43-90 187.0

13.92 H9.5 46.14 igr.o

15-25 125.0 53-56 202.0
iq-39 137-5 59-39 208.0

From these values^ with the readings of the new galva-

nometer as abscissas and currents in amperes as ordinates,

the curve shown in Fig. 3 has been constructed.

From this curve the currents for intermediate positions

of the coil may be determined and the degree of accuracy

of which the instrument is capable may be estimated.

Compensated Resistance Standard,

by edward l. nichols.

The electrician has few more troublesome corrections to

make in the course of his measurements than those arising

from the influence of temperature upon resistance. Were
the heating of. wires due solely to changes in the surround-

ing air, the matter would not be a serious one. Such
changes could be reduced to a minimum by devices well

known in the art of physical measurements, unavoidable

changes could be determined by the aid of the thermome-
ter, the temperature coefficient for the various elements of

the circuit could be ascertained and proper corrections ap-

plied.

Since, however, heat is developed in every circuit in

amount measured by the product of the current and the

e. m. f. between the terminals, the temperature of a wire

through which a current flows is always higher than the

surrounding atmosphere. In the case of heavy currents

the temperature of the wire may be very high indeed. The
difficulty of applying corrections for temperature is such as

to lead to frequent rejection of methods which would oth-

erwise be of great convenience, and might lead to results

of the highest accuracy.

The discovery of a substance, the resistance of which
would not change perceptibly under the influence of heat,

would, it goes without saying, be of great value. Unfor-

tunately, all known metals are influenced in the same
sense; nor has any alloy been found which is devoid of a

temperature coefficient. The exhaustive investigations of

the British association committee in this field are too well

known to need recapitulation; and while some alloys have

been recently produced which are much belter than any-

thing that committee was able to discover, even these for-

feit much of their usefulness on account of their low con-

ductivity.

One substance only, among the solid conductors of elec-

tricity, seems to. offer a solution of the difficulty. Carbon,

as has been shown by Matthiesen,^ Siemens, and many
later observers, differs from the metals in showing a de-

crease of resistance with rise of temperature. The amount
of this change, which differs widely in the case of the va-

rious artificial carbons, is given in the following table:

TABLE I.

INFLUENCE OF TEJH'ERA.TURE TJPON" THE RKSISTANCE OF TARIO"tJS

VARIETIES OF CAIt:i?ON.

Werner SI emena (

{WiedeTnaiiTi's An-l
naleyi, 10, p. 560,.. (

Borgmann {Journal f

der Russiscken J

PhysikalisTien Ge-

1

aeUscliaft, 9, p. 163) i

Keurlein {Wiede-

i

manTi's Annaleii, <

13, p. 73).

M u r V a k a ( Wiede-

Tnann's Annalen, -

13, p. 307

Variety of carbon.

Gas carbon
PressccI gas carbon.

.

Charcoal
Anthracite,.
Graphite...
Coke

Gas carbon (coarse)

,

Gas carbon vHnej..

,

Carry's carbons

Paris retort carbons . .

.

Arc light carbons
Arc light carbons
Gaudoin's carbon's
Kaiser & Schmidt's
carbons

Hellmann'B carbons ....

Arc light carbons
Siberian graphite
Faber'B lead pencil

graphite

Tempera-
ture in-

terval.

to 200*

to 200'

26 to 260*

20 to 250*^

35 to 250'

26 to 245'

18 to 200^

18 to 200'

18 to 200'

Mean co-

efficient

per deg.

. 00034.5

.000301

.00370

.00265

.00082

.00026

.000285

.0002S7

.000331

.0003(10

.000405

.000425

.000415

.000370

.000246

.000156

.000739

.000588

The temperature coefficient, while varying widely for

different carbons, is very nearly constant for a range of

more than lOO degrees, in the case of any given specimen.

It seemed probable, in view of this fact, that a conductor

might be constructed by combining carbon with a metal in

proper proportions, in which the influence of temperature

upon the carbon and the metal respectively would precisely

counterbalance each other, thus securing to the combina-

tion a constant resistance throughout a considerable range

of temperature.

The calculation of the proportions necessary to this

result, in the case of carbon, the coefficient of which has

been determined, and a given metal, copper for example,

is very simple.

1 Matthiesen, Poggendorff"s Amialen, 115, p. 353.

Assuming that the combination would be subject to the
law of parallel circuits, no alloy being formed, and no
chemical combination between the parts taking place, we
have for the total resistance R :

where R^ is the resistance of the metal and i?athe resist-

ance of the carbon.
The equation of condition, for complete compensation

will be

R' r: rj' r:'

J^^ H- r: ^." + r:

10° 20° 30 .40 50 60" 70 80 90 lUO

Fig. I.

—

Compensated Resistance Standard.

where Rm "
•,
R</ are the resistances of the components and

^m " Re", the corresponding resistances at any other tem-
perature within the limits of temperature for which com-
pensation exists.

Now the variation of the resistance of a metal with the

temperature may be expressed by an equation of the form :

where a and l> are coeflicients to be determined by experi-

ment.
In the case of carbon, the coefficient a will have a nega-

tive value, and the equation will take the following form :

Between 0° and 100^ the value of d in the case both of

copper and carbon is very small, A recent determination

of the coefficients for copper, made in the physical labora-

tory of Cornell university, yielded the equation :

R^"= R,^' (i 4- .00380^ -]- .00000047 ^")

The experiments, which covered a range of 100", are in

close agreement with the results published by Matthiesen.

In the above equation, for / = 100°, we have bt'^ — .0047.

If we neglect the coefficient d and adopt for a the mean co-

diagram will also serve to indicate the nearly constant value
of the temperature coefficient of those substances.

In combining copper and carbon in such proportions that
the resulting resistance sliall be independent of ihe tempera-
ture, the following equation of condition must be satisfied :

nj r: r'' r"
R^ +r: rj'+r:'

This equation will be satisfied only for a range of tem-
peratures througliout, wliich i' / is negligible, in the case
of both substances.

For such a range of temperatures we have, however, as
already indicated,

^m" = R,„' (i + a„t)

R/' :^R/{l-aJ);
where a^, and a^ are the coefficients for carbon and copper
respectively.

Within such limits

RJ RJ _ RJ (i + a„ i) R! (i -
R^ + r: i?™' (i +«„/) + r:{i

which is readily reducible to the form,

a. t
v?,„

a^ t

Using the coefficients already determined for copper and
the variety of carbon in question, namely :

a^ = .003847.
a^ = .000235.
We find,

R,n = 11.544 ^c
In a word, we must use, for every ohm of carbon, 11.-

544 ohms of copper in order to secure complete compensa-
tion of temperature.
Three methods of combining the copper and carbon in

such a compensated resistance have occurred to me as likely

to give a good result. The first method consists in wrap-
ping an insulated wire, of tlie necessary resistance, around
the carbon and soldering the ends to the terminals of

the bar, previously copper plated for that purpose. The
second method consists in mixing the proper amount of

copper in a finely divided state with the paste of which the
rod is to be made, and then molding and baking the car-

bon in the usual manner.
In the third method, which is the only one which I have

as yet put to actual trial, the carbon, having been tested

and its temperature coefficient determined, is electroplated

with copper. Experience showed that the film of copper
necessary to compensation was so thin as to be scarcely ad-
herent. The following process was therefore submitted
for that of coating the entire surface: A Carre carbon
2.95 mm. in diameter was copper plated for about 5 mm.
at each end. The ends were then amalgamated and placed
in mercury cups, which formed the terminals of a Wheac-
stone biidge. The resistance of the rod having been meas-
ured, and its mean coefficient between 20 and 100° having
been determined, the length necessary for a compensated
resistance of one legal ohm was calculated. The rod was
then cut to the proper length, allowing 5 mm, at each end
for terminals. The ends were heavily plated, and were
inserted into the ends of copper rods, which were carefully

soldered to the carbon. The rod was then given a coat of

shellac, and, when dry, a strip of the varnish was removed
with a sharp knife. The strip laid bare was parallel to the

axis of the rod, aad extended from terminal to terminal.

Its width was about I mm. The rod was then submerged
in a plating bath of sulphate of copper.

In this way a film of copper was deposited upon the ex-

posed portion, which combined the required electrical re-

sistance. 11.544 ohms, with sufficient thickness to render

it tough and adherent. It was found that one gravity cell,

acting through 50 ohms, would deposit the requisite

amount of copper for a one ohm bar, in about ten minutes.

When the above process has been carefully carried out, the

rod was found to have very nearly the proper total resist-

ance and to be nearly perfect in the matter of compensa-
tion. If the rod was over compensated, copper was re-

moved by careful scraping. If it was under compensated
carbon was removed by the same process. These final ad-

justments were continued until the rod showed nopercepli-

ble change of resistance when heated to 100°. When the

compensation was regarded as satisfactory, the adjust-

ment of total resistance was made by removing the copper

plating of the terminals, or extending the same by renew-

ed plating. This, if carefully done, would bring the rod

to the proper resistance without impairing the compensa-
tion. The rod, after adjustment, was well varnished, and

Fig. 2.

—

Compensated Resistance Standard.

efficient between o" and 100°, we may write the equation

in the simpler form,

R^"~Rm' (i + -0038470'
which will give no results agreeing with the complete form

at 0° and 100° and will have a maximum error, at 50°,

of .0008,

In the case of carbon the coefficient i> may also be ne-

glected without appreciable error.

A Carre pencil, measured by another member of the

same laboratory, gave as mean coefficient between o" and
100°, the value .000235.

We may therefore write the equation for this variety of

carbon, as follows •

i?/'=7t'/ (r + .000235/).

The relative influence of heat upon the resistance
_
of

copper and carbon is shown graphically in Fig. i, which

was inserted in a glass tube of about 7 mm. internal diame-

ter. This tube was provided with brass caps, through

which the copper terminals projected to a distance of about

5 cm. These, after being securely riveted to the brass

caps, were bent through an angle of go*^. When thus

mounted the resistance rod presented the appearance indi-

cated in Fig. 2.

In the manner just described, I succeeded after a few

trials in producing a resistance rod upon which the influ-

ence of the temperature between 18° and 100" was entirely

imperceptible. The object being to test the method of

compensation, and not to produce a standard ohm, the ad-

justment for final resistance was not carried out.

The resistance of the compensated rod, after being

mounted, is shown in table II.

For the purpose of tliis measurement, the rod was im-

mersed in ^n oil b^th and heated to more than 100°. The



z6o WESTERN ELECTRICIAN, May 26, 18S8

rcidings were lakeii while tlic Ij.illi w;is coolini;. Tlioy in-

dicate a praclic.illy pcrfecl compensation tlirougliout tlic

range of tcniperatnre given in Ihe table.

If sucli a compensated resistance rod be qviiclily heated

or cooled, tlic copper will change more promptly than the

carbon and Ihe balance will be temporarily destroyed.

While in process of heating from without, the resistance

will increase somewhat, and while cooling by radiation the

reversed effect will be noticeable.

Tabi.i! II.

RESISTANCE 0\' A COMPENSATED HliSISTANCE ROD AT VA-

RIOUS TEMPERATURES; MEASUREMENTS BY

GEO. D. SHEPARDSON.

Temperatures. Resistance in B. A. ohms.

I05''C. 1.0300

gS° 1.0300

87°
I

1-0305

35° I-OSOS

22.5°
- 1.0205

19° 1.0300

In rods not mounted in glass and unprotected by a coat-

ing of varnish these variations are very marked. Table

III. contains a set of readings made upon such a rod. The
rod was rapidly heated and cooled, ami was measured sev-

eral times during the rise and fall of temperature. The
compensation was nearly complete, the mean coefficient

between 20° and 100° being less than .00002, but the rod

in question exhibited temporary variations when suddenly

heated and cooled, amounting to more than i per cent.

Table III.

TEMPORARY VARIATIONS OF A COMPENSATED ROD SUB-

JECTED TO SUDDEN CHANGES OF TEMPERATURE.

Temp. Resistance.

25° 1.0050

(Gas ignited.)

37°. ^_ 1.0072

45° 1.0074

55° 1.0070
62° 1.0040
68° 1.0040

70°. _ 1.0040

Compensated resistance bars

Temp. Resistance.

78° 1.0030

(Gas extinguished.)

78°- -- .0.9965

74° 0.9960
63° 09975
40° -- 1.0030
25° 1.0050

such as have been de-

TABLE A.

or, slill ItL-tlcr, Ijy comparisDii with a standard cell. There

are, however, many times when the materials or instru-

ments arc not at hand, and a calculation or predetermina-

tion of the e, m. f. is very convenient.

The formula for calculating the c. m. f. is obtained by
assuming thai the electrical energy of the given chemical

c"inbinali(Mi is equal to the heat energy which the same
cttmhinalion is capable of producing, or A C~4.i6 Co //,

that is, vults multiplied by coulombs is equal to the cou-

lombs multiplied by the electro-chemical equivalent, i. e.,

the weight of material required per coulomb and that by

the heat produced by one gramme of the material. Can-

celling the C in both members, we have 7r=4 i6 all, in

which E is the e. m. f. in volts, a is the electro-chemical

equivalent (grammes per coulomb), and // is the number

of heat units (gramme-degrees Cent.) produced per gramme,

of material by the given chemical combination. The
values of a and A'" arc given for most materials in electri-

cal and chemical books of reference, and the calculation is

a very simple one, nevertheless this formula and the prin-

ciple involved in it are not generally understood and are

very seldom used. The equation deduced above is that or-

dinarily given, but what I have found to be a more con-

venient form of it is obtained by assuming that E=I, giving

a its value for hydrogen (.00001035). Solving witli respect

to //we have If— 221,300^ which means that 23,300 is the

number of heat units per equivalent corresponding to one

volt, and all that is necessary to find the volts of any given

chemical combination is to divide the number of heat units

per equivalent (which is the form they are almost always

given in) by 23,300 and the quotient is the e ra. f. in volts.

For example, to obtain the e. m f. which zinc and free

chlorine will develop divide 48,600 (which is the number of

heat units produced by the combination of one equivalent

of zinc with one of chlorine as given by Thomsen) by

23,300, and the result 2 09 is certainly very close to 2. 11,

the actual value obtained by experiment. In the same way

the e. m. f. of other combinations of materials may be

predetermined, but it should be always borne in mind that

the heat of combination corresponding to one cqidvalent of

the material should be taken and not necessarily that cor-

responding to one atom; as for example in the case of

zinc, the heat per atom (65 grammes) is 97,200 which has to

be divided by 2 to reduce it to one equivalent because zinc

tant electro- negative or dcpnlari/in;^ m.ilt^rjals. The facts

in regard to metallic zinc, which hold good in all cases in

which it is used (no matter what the other material is), are

given on a horizontal line with zinc. Ilelow this the facts

in regard to each jjarticular combination are given opposite

the polarizer. Kor example, Ihe data of a zinc and chlorine

battery are given on a horizontal line with chlorine, of a

zinc and nitric acid (Hansen) battery on a line with nitric

acid.

For convenience the table is divided into two parts: the

left hand side contains the purely scientific data, and the

right hand portion contains the practical facts.

In the lirst column of the first part is given the chemical

symbols reduced to a common basis, any one of the expres-

sions being chemically equivalent to any other. For ex-

ample, one-half atom of zinc {Yz Zn) requires one atom of

chlorine (CI), or one-half atom of oxygen (}40), or one-

third molecule of chromic acid (^CryOa). or one-sixth of

the mixture of one molecule of potassium bichromate and
seven molecules of sulphuric acid (l [KaCraOi + 7H2SO4]),
and so on.

In the second column are given the chemical equivalents

which are simply the proportions by weight required by the

different materials. That is, when we use 32.5 grammes
(hydrogen being assumed as one gramme), we require 35.5

grammes of chlorine, or 33 4 grammes of chromic acid,

and so on.

The third column contains the electro-chemical equiva-

lents, which are really exactly the same and directly pro-

portional to the combining weights in the previous column,

but are reduced to an electric basis of so' many milli-

grammes per coulomb. To convert these figures into

grammes per ampere hour simply multiply by 3.6.

In the first column of the second part of the table is

given the e. m. f. of each combination, all of which with

the exception of oxygen, sulphur and water, are deter-

mined by experiment, most of them being well known and
accepted values. In the case of oxygen, sulphur and
water the e. m. f. is calculated as explained above and
is merely given for comparison. No actual battery cor-

responding to these materials exists.

In the second column, on the right hand side, is given

the number of pounds of zinc required per horse power
hour in the case of each combination. For example a zinc

E. M. F. produced by different Metals in Combinations wiili Free Chlorine

ia Solutions of—

,

TABLE B.

E. M. F. of diEEerent Metals with Free Bromine in solutions of

Mapneslum
Chloride.

Zllie
Chlor-
ine.

zinc
Chlor-
ide.

zinc
Chlor-
ide.

Hydro-
chloric
Acid.

Com-
mon.

Salt.
Aver-
age.

2.83 3.65

3

1.75

1.50

3.65

3.30

1.94

2.04
1.60

143
1.33

1.70

1.63
1.31

1.11

1.20

1.29

3.13

1.88
l.-'^O

1.43

1.6

1.63

1.30

1.12

1.23

1.25

2.11

1.86

1.5

1.41

1.27

1.57

1.60

1.29

1.13

1.25
1.30

3.3-3.15

3.30
1.98

3.03
1.67

1.50
1.40

1.68

1 68

1.37
1.15

1.25

1.37

2.85

2.18
1.93

1.98

1.68

1.45

1.33

1.60

1.65

1.34
1.10

1.08
1.19

3.1

3.11

1.9

2.

1.6

1.43

1.33

1.61

1.63

1.32
1.11

1.32

1.21

Ziuc
Cadmium
Aluminium
Iron
Cobalt
Nickel
Tin

Silver

Bismuth

scribed in this paper, are of course limited in their appli-

cation to uses in which carbon conductors are admissible.

For standards of resistance I think they will be found
especially valuable. The convenience of having a com-
parison resistance the value of whicli can be determined
once for all, and which can then be used with confidence,

without regard to its temperature, even in circuits which
would heat our ordinary standard coils and modify their

resistances to a notable extent, will be appreciated by all.

In the construction of low resistance shunts, also, the pos-

sibility of obtaining a conductor which will remain un-
changed at all ordinary temperatures, whether heated from
without or by the passage of the current, will permit us to

adopt with confidence the use of high resistance galva-
nometers, with low resistance shunts, for the measurement
of large currents, even where the highest accuracy is

necessary.

To those who. in the course of their electrical work,
have to cope daily with the question of the influence of

temperature upon resistance, numerous other applications

of compensated resistance rods will suggest themselves.

The Possibilities and Limitations of Chemical
Generators of Electricity.

13y francis b. crocker.

Electro-chemistry seems less generally and less clearly

understood than any other branch of electricity of equal
importance. The facts concerning the dyaamo, motor,
telegraph and telephone are widely and definitely known

;

but there are ideas, statements and claims in regard to bat-

teries which are further from the truth, more prevalent and
go longer without being contradicted than any other collec-

tion of errors that I can call to mind.
Primary batteries have not received the attention in this

country that they have abroad, particularly in England,
where the successful or unsuccessful attempt to float a new
primary battery company is a matter of almost weekly oc-
currence. Nevertheless the subject is a sufficiently im-
portant one, and the false ideas of which I have spoken
have spread so far beyond the quacks, to whom such ideas
are usually confined, that the subject deserves more study
than it usually receives, particularly from the scientific

standpoint.

Ekctromotivc Force.— The electromotive force which a
given battery or combination of materials will develop is

the first and most important question in electro-chemistry.
Of course, the best and surest way to arrive at this e. m. f.

is to determine it by actual experiment with a voltmeter,

is a dyad and takes two atoms of chlorine, which is a

monad. In the case of monad metals like sodium, potas-

sium and silver the figures may be taken just as they are

given in the tables. Mistakes very frequently arise in this

way; in fact I do not think I ever saw a table of electro-

chemical equivalents in which this point was correctly in-

troduced in every case.

In order to test the practicability and accuracy of calcu-

lating e. m. f., as well as to obtain reliable results and full

data for their own value, I determined thee. m. f given by
thirteen of the most important metals in combination with
free chlorine, bromine and iodine, and the results are given
in tables A, B and C respectively. In table D, I have
averaged these results and placed them side by side with
the results obtained by calculation. The agreement be-

tween the two sets of figures is not perfect by any means,
but when it is remembered how the e. m. f. of a cell will

change one or two-tenths of a volt on apparently the

slightest provocation, I think the figures are strikingly

close, more so than I expected to find them. In more than
half of the cases the difference is less than one-tenth of a
volt, and the average difference is only slightly more than
that. There has been no warping or coaxing of the figures

to secure uniformity. The results are given just as they
came. If figures were picked out from the different obser-

vations it would be possible to obtain almost perfect agree-

ment between the calculated and determined, as one may
see b}' looking over the tables.

In regard to the experimental results as given in tables

A, B and C, I may state that all the metals and salts used
were chemically pure, with the exception of the metals
magnesium and aluminium, and these were of a very good
quality. Pure carbon plates were used for the negative
plate, but platinum was also tried and gave substantially

the same results. The e. m. f. was measured by a Thomp-
son reflecting galvanometer (by Elliott) using two inde-
pendent standard Daniell cells. One fact which strikes

one in looking over the tables A, B and C, is that the e. m f.

is not very greatly affected by the solution; a certain metal
gives about the same result in one chloride as in another,
and the same is true of the bromides and iodides. In table

E, I have given the e. m. f. obtained by substituting dif-

ferent metals for the zinc in a Daniell cell, but these re-

sults being from only one series of observations, are proba-
bly not so reliable as those in the preceding tables.

In the remaining table I have collected in condensed
form the principal facts in regard to batteries in which zinc
is used as the electro-positive material with the most impor-

and copper sulphate (Daniell) battery, requires 1.S6 pounds
of zinc per horse-power hour of electrical energy pro-

duced.

In the next column I give the weight of depolarizer re-

quired per horse-power hour in the case of each combina-
tion. For example, a battery requires 5.05 pounds of the

mixture of three parts of potassium bichromate, and seven
parts of sulphuric acid, which is about the ordinary strong

bichromate solution for porous cell batteries. Of course

the water required for the solution is not considered here

or in any of the other figures of the tables, because it costs

nothing and serves merely as a medium of electrical ac-

tion ; but if the total weight of solution is desired, the

weight of water must be added.

The weight of the different materials consumed per
ampere hour is given in the next column. These figures

are obtained directly from the eleqtro-chemical equiva-

lents in the third column by dividing by 125 ; in fact,

they are simply the electro-chemical equivalents in pounds
per ampere hour

It should always be carefully noted that the weight
consumed per ampere hour is that required in each cell in

scries, whereas in the case of horse power hours the weight
given in the table is the total weight used, no matter how
many cells there are or how they are arranged.

In the next to the last column is given the wholesale

cost per pound of the different materials. These prices are

of course very difficult to fix, because they depend upon
the market and vary greatly upon the quantities bought; but
the prices I have here are very low and ordinary consumers
would have to pay twice as much in most cases; they give,

however, some idea of costs.

In the last column I have given the cost of both ma-
terials, zinc and depolarizer, added together. I have not

here considered the values of the products, because it is

very diflicult to estimate the cost of collecting and utilizing

residues. In the case of silver chloride the silver resulting

from the action would, of course, be worth a large portion

of the cost of the original chloride.

One of the interesting points which this table shows is

the total weight required per horsepower hour. For ex-

ample, .95 pound of zinc and 1.04 pounds of chlorine,

making a total of almost exactly 2 pounds, would produce
one horsepower of current for one hour if all of the chemi-
cal energy could be converted into electric energy.

This brings up the question of how large a percentage of

the chemical energy can be utilized, or. in other words, the

efficiency of chemical generators. This efficiency is
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higher, I think, than it is generally supposed to be. I

have no exact figures upon this point, but I have tested

several times the weight of zinc consumed compared with

the theoretical amount, and I have found that even in a

plunge battery, where the bichromate solution was di-

rectly in contact with the zinc and the opportunity for local

action was a maximum, that the zinc efficiency was as high
as 75 per cent, and in one case 80 per cent. In a porous
cell battery with amalgamated zinc, wliere there was little

or no cause for local action, I believe the zinc efficiency

would be as high as go per cent, and I should not be sur-

prised to find it as high as 96 or 97 per cent.

TABLE C.

only one pound total of chlorine and magnesium are

required per hor.se-power hour, witii metallic yodium and
free chlorine having a calculated e. m. f. of 4 volts it

would only take about .8 pound per horse-power.
The easiest and best solution of the problem, however,

does not seem to be the use of more powerful metals than
zinc. The latter is powerful enough; it only takes, as we
have seen, about one pound of it per horse power hour
with nitric acid, chromic acid or bichromate solution, and
less than two pounds with copper sulphate. The oppor-
tunity for improvement seems to lie more in the direction

of perfecting the general form of batteries. The apparatus

far more to be desired. They are generally expensive,
very troublesome to handle, and introduce that quality of
simple dirtiness, to whi h no other name can be applied,

and which is really the most serious objection to batteries.

The electro-negatives will, however, do the work, and as
we have seen it actually requires very little weight to give
a great deal of power, if the materials could onlv be used
m a more perfect manner than at present. That seems to

be tile thing to hope for. Another serious difficulty with
batteries is their high internal resistance. A dynamo can
easily be made to give 100 volts with a thousandth or a
few ten thousandths of an ohm internal resistance, hence

TABLE D.
Comparison of the E. M. F. Calculated from the Heat of Combination

and the E. M. F. detormined by experiment.

E. M. P. of different Metals with free Iodine in solutions of —

,

Magnesium

,

Zinc
Cadmium . .

.

Aluminium.
Iron
Cobalt
Nickel
Tin
Lead :

Copper
Silver

Antimony.

.

Bismuth . . .

.

Mncnes. Ztiic Potass.
Iodide. Iodide. Iodide. Average

2.02

1.35

1.13
.92

.69

.6

.03

.05

.41

39

1.23

1.13
.83

.6

.43

.35

.73

.82

.67

.67

.47

.46

2.00

1.29

1.13

.87

.74

.5

.37

.69

.85

.63

.64

.46

.43

3.01

1.35

1.13

.88

.68

.51

.36

.71

.83

.64

.65

.44

.43

Metals.

ConibiD-
Inf,' with
Chl'rltie

Ciilc.

BeLerin.
Bromine
. Oalo.

Detenu.
Iodine
Calc.

Determ.

Magnesium
Zinc

.5.24

2.09
2.

2!3
1.75
1.64
1.57
1.71
1.76
1.4
1.25
1.3
1.3

3.1
2.11
1.9
2.

1.6

1.43
1.33
1.61
1.63
1.33
1.11

1 22
1.21

1.68
1.58
1.7
1.5

1.5
1.38
1.07
.97

1.79
1 58
1.53
1.3

13
1.83
1 02
.95

1.05
.97

1.00
.85.

.85

.69

.59

1.25
Cadmium . 1.13
Aluminium .88
Iron 68
Cobalt
Nickel
Tin
Lead .83

.64
Silver .65

Bismuth

The efficiency of the depolarizer is generally lower than
that of zinc, because there is generally a'good deal of chem-
ical energy left in the solution after it is too weak for satis-

factory work. The efficiency of the bichromate solution in

the plunge battery I have just referred to was only about

45 per cent, of the total theoretical power. But this is

very low, because the solution has to be weak in acid on
account of being used in contact with zinc. In the case of

a copper sulphate battery, where the crystals of sulphate
are often almost entirely used up, I think the efficiency

would be as high as So or 90 per cent.

The efficiency I speak of here is simply the chemical

is at fault, not the chemical action. Moreover, zinc is

about as high on the electro-positive scale as it is safe to go
so long as water is present. Even in the case of zinc its

affinity for oxygen is greater than that of hydrogen, it is

therefore only by tolerance, so to speak, that zinc remains
passive in the presence of water. If it is not properly amal-
gamated, or if the solution is too strong, local action does
occur. If, in place, of zinc, we use any more electro-posi-

tive metal these troubles are aggravated; with magnesium,
for example, there are only very few sohitions in which it

will stand without great local action. Metals of still higher
power, such as sodium, can not be used at all in presence

TABLE E.

E. M. F. produced by different Metals substituted for the Zinc in a Daniels

cell.

Metals.

Zinc
V011.S.

1.(.8

.79

.65

.64

.40

.1

Meials. Volls.

.58

.07
—.03

.09

.17

Aluminium Silver

Antimony
BismutliCobalt

1
Nickel

efficiency in the battery ; the fall of potential iu the bat-

tery due to its internal resistance compared to the external
is another loss which has to be added to the chemical loss

in determining the total efficiency. The possibilities of
chemical generators are therefore almost infinite, since it

requires theoretically a total of only 2 pounds of zinc and
chlorine, and two pounds of zinc and chromic acid per
horse-power hour, and since the efficiency of batteries can

of water. Jablochkoff has, I believe, made cells in which
sodium is used with damp cloth, but this can hardly be con-

sidered as water.

The proper way to use metals of great chemical energy
would seem to be with liquids which do not contain any
oxygen, but unfortunately such solutions are not generally

good conductors. Another possible plan is to employ a

fused electrolyte, but this involves the serious difficulty of-

their great output ; but a battery capable of giving 100
volts with only one thousand ohm internal resistance would
probably fill this house.

In this connection it will be interesting to consider how
many cells of ordinary gravity battery are required to give

one horse power of current. Each cell will give one volt

and not more than half an ampere under normal condi-

tions, hence each cell furnishes half a watt or about 1,500
ceils to the horse power ! These cells would, however,

give that power for a long time. But the fact remains
that that very large number is required to produce the

power which a dynamo not much larger than one's hat will

generate.

In conclusion, I would say that I am by no means a

skeptic in regard to chemical generators of electricity ; the

possibilities are very, very great, as I have shown. But
these possibilities do not seem to have been brought to

reality in a very perfect manner as yet. But batteries, even
in the imperfect state in which they exist to-day, have their

useful and legitimate function. A Leclanche cell is ex-

ceedingly well adapted to ringing electric bells intermit-

tently and to telephone work, and gravity batteries have
long done good service for telegraphic purposes.

But when it comes to developing any considerable

amount of actual power, then the limitations become
apparent. When we remember that battery electricity will

certainly cost in practice 50 cents per horse power hour,

since the materials alone cost 25 cents, and that dynamo
electricity only costs 2 cents per horse power hour, the

claims of some primary battery electric lighting promoters
show up in their true light. As a luxury, of course, it

makes very little difference what it costs, but even then

people soon tire of paying very high prices for that kind of

a luxury. For small electric lighting and small power in
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Water *
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Copper Sulphate (anhyd.).
Copper Sulphate (Crystals)
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( Sulphuric acid, 7 parts \

j Potass, bichrom. , 3 pts
)

\ Sulphuric acid, 4 parts \

easily be made as high as 75 per cent, it follows that less

than three pounds of material is actually required per

horse power hour ; but unfortunately the water for the

solution, the containing vessel, electrodes, etc., are so

heavy that the total weight is very many times greater.

The possible and the actual battery are thus very far apart.

If we use metals of higher chemical affinity and e. m. f. than

zinc the theoretical weight of material required is even less :

maintaining it in the fused state.

So far as I can see zinc is a very satisfactory positive

material for batteries. After all it is cheaper than any
metal except iron. It is a sufficiently good conductor and
less dirty and liable to corrosion than almost any other

metal; it is also, as I have just shown, about as high on
the electro-positive list as it is safe to go.

The electro-negative materials on the other hand leave

special cases batteries are useful, particularly where no
other source of current is available. A physician or den
tist to whom a horse power hour may be worth hundreds of

dollars could almost afford to use a chloride of silver bat-

tery and throw away the silver.

{Continued on page 263.)
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Notice to Subscribers.

Subscriptions to the Western Electrician,
weekly, at $3 per annu^n and The Electrical

Engineer-, of New York, monthly, at $3 per an-

num now filled from this office at $5 per annum
for both journals.

The Chicago North Side cable has not yet

settled down to business, but continues to break
down at busy hours of the day.

There is something interesting in the proceed-
ings of the American Institute reported in this

issue for every person concerned in electrical

matters. There are papers technical and papers
popular, papers theoretical and papers practical.

Those whose connection with electric lighting

causes them to appreciate the dangerous charac-
ter of electric currents, will read with interest

the paper of Patrick B. Delany, who modestly
refers to his invention for the protection of the
human body.

The Chicago common council had several
questions relating to illumination to deal with at

the last meeting, but the aldermen were so
wrought up over the saloon question that all

other questions were postponed to a more con-
venient season.

The Chicago West side street car company
proposes to introduce the cable system on Madi-
son street. This is doubtless a change for the
better, but the announcement is a disappoint-
ment to many who have been urging the adopting
of an electric system.

George S. Moler's contribution to the
annual meeting of the American Institute of
Electrical Engineers, describing a swinging arm
galvanometer applicable to a great range of cur-
rents, yet highly sensitive throughout, accurate in

indication, and withal possessing the feature of

portability, is very interesting, and exhibits a

sound scientific knowledge on the part of the

writer and constructor. The instrument presents

many novel features which will commend them-
selves to careful study.

Mr. Crocker's paper on "The possibilities and
limitations of chemical generators of electricity

"

is a very careful analysis of the subject in hand,

and his conclusions are directly to the point. He
states that he is by no means a skeptic in regard

to chemical generators of electricity, for the pos-

sibilities are very great; but the limitations are

apparent when it comes to developing any con-

siderable amount of power, for battery electricity

will certainly cost in practice 50 cents per horse

power hour, while dynamo electricity costs only

two cents per horse power hour..

In his paper, presented at the meeting of the

American Institute of Electrical Engineers,

George H. Stockbrldge shows clearly the lack of

uniformity which has prevailed in the Patent

office practice. As a remedy for this evil he
strongly commended the bills recently presented

to Congress by the legal committee of the

National Electric Light association. The argu-

ments which the committee advanced in favor of

its plan are emphasized by Mr. Stockbrldge, and
he asserts if the plan is adopted that uniformity

would be secured by reason of the fact that

changes in the commissionership of the Patent

office would not be so frequent.

At the last meeting of the Chicago Electric

club, Elmer A. Sperry read an instructive paper
on " Motors and alternating currents." Mr.
Sperry was called upon to treat this subject at

the eleventh hour, as the gentleman who had
been expected to present the paper was pre-

vented at almost the last moment from filling

the engagement. The subject of Mr. Sperry
was timely and was right in a line with the

discussion now in progress before the club. He
was confident that motors would be constructed
which could be operated by alternating cur-

rents. He realized that difficulties were in the

way, but as many of the ablest electricians were
devoting careful study to the problem he
looked for a happy solution.

In his address before the recent convention of

the Western Gas association, the president, Em-
erson McMillin, made a number of interesting

and significant statements. In comparing the
gas engine and the electric motor he said the
latter was the more convenient and the former
the more economical. He predicted a struggle be-

tween these rivals, and prophesied that the small
steam engine would be discarded. He said the
sentiment among gas companies relative to the
advisability of furnishing electric light had
changed in the last year. He said a very large

percentage of the corporations were in favor of this

course. He predicted an increased use of arc
and incandescent lights, and said it was not the
province of the manufacturer to dictate what
kind of light the consumer should use, but should
furnish the illuminant the purchaser chose to

employ.

Prof. G. W. Plympton presented a brief paper
on the question of underground electrical con-
ductors, at the meeting of the American Insti-

tute of Electrical Engineers, but though his

remarks were few the author concisely states

information of great interest to those who are
face to face with a serious problem. The ques-
tion of burying the telephone wires has been
'substantially solved, the professor says; only
matters of detail now require study. The arc
light problem has not been solved, Professor
Plympton says, but he is hopeful, and predicts a
solution which shall be satisfactory. He also
makes a statement which may well be borne in
mind by those who urge the immediate burying
of wires before satisfactory means for accom-
plishing the purpose are discovered. If hasty,
unreasonable measures force electric light com-
panies to bury their wires, such action may per-
petuate the overhead wires, for the reason that
the public demands the arc light as a necessity.
If underground systems, forced inconsiderately

upon companies, should prove unsuccessful, pub-
lic opinion would tolerate the overhead wires.

This is an argument for conservatism which is

too often forgotten.

In the death of his father, George W. Phelps,

Jr., editor of our esteemed contemporary the

Electrical Engineer of New York, has suffered an
irreparable loss. Condolence is at best of little

service in assuaging grief, but we tender an assur-

ance of heartfelt sympathy, with the knowledge
that it is shared by a host of friends.

Proud fame rests upon the record of the dead.
His character was clean cut and was exemplified

in his work. His genius was marked and his

inventive talent universally recognized. He was
an inventor, and he closely applied his abilities to

the work before him. Too often every duty is

sacrificed to give inventive ability scope, and
many an inventor has left the unenviable repu-

tation of being naught but a genius. But
coupled with Mr. Phelps' great ability to originate

was good common sense, and a realization that

he owed something to others than himself. He
was essentially a home man, if the phrase be al-

lowed, and enjoyed the companionship of his

family to the fullest extent. The financial fruits

of his prolonged career were carefully garnered,

and those dependent on him will enjoy them.

In New York on Tuesday last counsel argued
in the general term the question whether the

American Bell Telephone company was liable for

taxes upon its capital invested in the state and
also upon its gross earnings. The counsel for

the people urged that the corporation was legally

bound to pay taxes at the rate of five-tenths of i

per cent on its gross earnings, and penalties for

non-payment to the amount of $6,941, making a

total claim of $34,478. He quoted the various

statute upon which the demand is based, and
claimed that in them the right of the people to

maintain the action was clearly established. He
said that during 1886 it was conceded that 57,000
telephones had been employed in the state. Dur-
ing all the years of its existence the company
had received an immense revenue from the

rental of these telephones, and various commis-
sions amounting to f110,000 in 18S2 and $300,-
000 in 1886. He brought out the fact that the

company went so far as to grant to the Western
Union Telegraph company the sole right to

receive telegraph messages sent over a telephone.

James C. Carter, on behalf of the telephone

company, held that the legislature had no right

to impose upon a foreign corporation such a tax.

The court took the papers and reserved its

decision.

Commenting on that interesting subject, the

attitude of gas companies toward electric light,

the London Electrical Engineer says :
" There is

a grand opportunity now, though year by year
this opportunity will slip away, and the gas com-
panies, instead of guiding and controlling, will

find their power for good or for evil entirely

vanished. * * * The change is coming ; it

is as certain as that the world exists. The lux-

urious— those who can well afford luxuries—
are quietly but quickly replacing the old

methods of illumination by the new. They do
not affect oil ; they invariably replace what went
before by means of the far better, purer, and in-

tenser light evolved by electricity. This is as it

should be. The light is a luxury ; but, like

other luxuries, as the demand increases it be-

comes cheaper, and so gets within the reach of

a greater and a greater number, till ultimately

what originally was a luxury, and nothing but a

luxury, becomes a necessity, and is to be found
in every house. * * * The moral we have
to point out is, that directors of gas companies
are missing the grandest opportunity of the cent-

ury in not throwing themselves heartily into the

work of developing the electric light industry.

They are in a position which, rightly used,

would give them almost as complete a monopoly
of the one system as they have of the other-

Their advantages are great. They have gener-

ally spare ground. They have a good deal of

spare waste heat. They have a cheap fuel in

the shape of coke. They have the opportunity

of breaking up streets in many instances with-

out danger of troubles arising with the local

authorities."
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The Patent Court and Uniformity in Patent Prac-

tice.

by george h. stock.dridge.

In December, 18S5, Mr. Montgomery, then commis-
sioner of patents^ rendered a decision in which he lietd that

a process and a product, or any two " kindred and aux-
iliary " inventions, might be claimed in the same applica-

tion. This decision was a reversal of his predecessor's

judgment in ex parte Blythe (C. D, 1885, page 82).

Whereas Mr. Butterworth had held that by employing the

language, "art, machine, manufacture, or composition of

matter," Congress had defined in the law itself certain dis-

tinct classes of invention. Mr. Montgomery denies this,

in effect, and holds as follows :
" Inventions may be dis-

tinct and not separate and independent ; even if so distinct,

if they depend upon each other and mutually contribute to

produce a single result, if they are 'kindred and aux-
iliary,' if they are in their nature or operation connected
together, if they are connected in their design and opera-

tion, they may be claimed in one patent."

The office practice under Butterworth has been to deny
the right of inventors to claim a process and a product or

a machine and a product, or a machine and a process (for

these groups have always stood on the same footing) in the

same application. The Blythe decision did not go so far

as to warrant this in direct language, but it was given that

scope by the office.

Now, when the Montgomery decision in the case of

Young was published, all this was changed. This decision

also was interpreted somewhat differently from what its

language would justify, but it led to the practice of com-
bining in a single application duplicate sets of claims on
the lines indicated. This practice continued nearly two
years. During that time applicants and their attorneys

filed, we will say, a thousand cases having claims based
upon the Young decision. This was done with the clearest

warrant, which was the ofifice interpretation of ex parte

Young.
On Oct. ig, 18S7, Mr. Hall, the present commissioner

of patents, took up the same subject and rendered a deci-

sion ex parte Herr (41 O. G., page 463), in which he says;
" It must be regarded as settled by the very highest au-

thority that an apparatus and a process are separate and
distinct inventions. There is no requirement of law that

they must or ought to be comprehended in a single patent,

while there are many reasons why they ought not to be. A
claim for a machine or apparatus and a claim for a process

should be prosecuted in separate applications, and each,

when allowed, should be comprehended in a single patent."

There was no mistaking the meaning of ihis language
The result of it was that attorneys were notified, in the

thousand cases I have mentioned, that the claims, or some
of them, which they had filed in good faith and in accord-

ance with the practice of the office, must be stricken out.

A secondary result was that inventors began to ask what
their attorneys meant. "You told- us," they said, "that
we could cover both sets of claims by a single patent.

What do you mean, now? Is this an attempt to squeeze

us for another fee?" Well, of course, we had to explain.

But the inventors then asked, "What does the Office

mean ? Is it possible that after fifty years no settled prac-

tice on this point has become established ?" We had to

answer. No. And in answering my own clients, I was led

to consider just how safely such a statement might be
made, and the result was the present paper.

Commissioner Hall expresses it in this way :
" I ap-

proach the consideration of such a question with the great-

est hesitation. It is one that has kept the attention of the

office from its foundation up to the present day, and dur-

ing the entire period there have been constant changes and
variations of opinion on the part of commissioners, contra-

riety of decisions and diversified rules."

I have not seen fit to go back farther than eighteen years,

during which time there have been eleven commissioners of

patents, and four or five acting-commissioners during the

interegna. In 1870 Mr. Commissioner Fisher made a de-

cision in case of William Lowe (C. D. 1870, page 39). In
this case the inventor, who had been allowed claims for an
apparatus, sought to obtain a second patent upon the proc-

ess which was conducted through his apparatus. In de-

ciding the case on appeal, Commissioner Fisher said:
" The first answer to this claim is, that it cannot form a

subject of a separate patent. It is not a distinct and sepa-

rate part of the thing patented in the original. The farth-

est to which the division of inventions has been pushed
has been to grant one patent for the process and another

for the product of that process. Such patents have, with

some hesitation, been sustained (Goodyear vs. Honsinger,

3 Fisher, 150; Goodyear vs. Wait, 3 Fisher, 244; Good-
year vs. Providence Rubber company, 2 Fisher, 510), but

upon the e.xpress ground that this was a matter confided

by law to the discretion of the commissioner. But I have
never known one patent to issue for the machine and
another for the law and principle by which it operates.

The mechanism of application is of no possible value ex-

cept to carry out this process. Aside from this it possesses

no patentable utility. The process is of no avail unless

carried on through the medium of instrumentality. (Mor-
ton vs. New York Eye Infirmary, 2 Fisher, 324 ) It would

_

be idle to sell the patent for mechanism and withold that

which covers its legitimate and only mode of opeiation.

Separate patents for processes and products have been justi-

fied upon the ground that the product might be imported,

and a patent for the process would give no protection; but

the machine and its mode of operation cannot be separated."

Mr. Fisher was a m5.n of very positive opinions and he

leaves no doubt regarding his views on the subject. But
the views of his immediate successor, Mr. Leggett, are

very different from his. (See Murray vs. Wuterich, C. D.
1S73, page 96.) He draws diametrically opposite conclu-

sions from Judge Clifford's decision in Goodyear vs. Provi-

dence Rubber company. Admitting that the office practice

allowed a "machine and its products to be claimed in the

same application and go out in the same patent," he sums
up as follows: "Notwithstanding the precedents which
exist, and admitting that such a practice as they indicate, if

not strictly correct, is not fatal to the validity of patents,

I think the time has come, when, leaving out of considera-
tion the perspicuity of the patents themselves, and the reve-
nue to be derived under the law for examinations, a proper
classification in the office, so as to facilitate examinations
and prevent mistakes in the issue of patents, requires that

processes, machines and their products be presented for

patent in separate applications."

Mr. Leggett resigned his office in October, 1874. and on
the 23d of that month Acting-Commissioner Thatcher, in

the case of Chamberlin (C. D. 1874, page in) says :

" All
that can rightfully be claimed in this application is the
machine and the link blank, which is the product of the
machine." Here is plain evidence of difference of
opinion. Mr. Thatcher evidently knows nothing about
" a proper classification in the office, requiring that proc-
esses, machines and their products be presented for patent
in separate applications."

I find no positive judgment of Thatcher on the subject,

nor of the successor, Mr. Dueli, although Duell deals with
a case in which process and product claims are combined
(Loeser, C. D., 1876. page 104) without adverse comment.
The ne.xt decision is that of Doolittle acting commis-

sioner in 1877, in which he demands a division of the ap-
plication of Junker and Wolf, on the ground that ' the arti-

cle is not necessarily the result or product of the action of
the machine," This is in some sense a forerunner of Com-
missioner Spear's decision in 1S78, which introduced a
mode of treating such cases which prevailed for several

years after him. His language is : "No rule of universal
application can be given for this class of cases, more than
for any other; but in each case, as it comes up for consider-

ation, tlie inquiry must be made whether the process or
machine and the products thereof are so separate and dis-

tinct that they must be called independent inventions."
This doctrine was affirmed by Mr. Paine in various de-

cisions, notably in Winterlich and others, where he uses this

language: " If the machine and the manufacture are so re-

lated that the former cannot operate without producing the
latter and the latter can only be produced by the former,
both maybe united in one one patent; but this is an ex-

ception to the general rule, which forbids the joinder of the

machine and its product in one application.

Commissioner Marble, in Bancroft and Thorn (20
O. G., page 1S94), applauds the doctrine of his immediate
predecessor and lets each case stand upon its own merits.

Then came the Butterworth decision to which I have
already alluded. He regards art, machine, manufacture
and composition of matter as " statutory classes of inven-

tion." "Suppose," he adds, " there be invented some-
thing in an art, or, as it is ordinarily called, a process, also

a machine for carrying out the process, and also the manu-
facture or article which is produced in the operation of

the process by the machine. There can be no doubt but
that the statute calls for three patents for these three

things. It makes no difference if they are invented sim-'

ultaneously or successively, by one man or by three. Their
independence remains the same."
Now let us see what changes of practice have been in-

troduced by the various decisions to which reference has
been made.

Mr. Fisher's decision seems to have been a new depart-

ure and to have altered the previous practice of the office.

At all events, it fixed the practice under his administration
and made it a positive requirement to combine claims for a

machine and its product in the same application.

Well, what happens next? Mr. Leggett demands that

such claim shall be separated, to facilitate the work of ex-
amination. That is change No. 2.

Mr. Thatcher and Mr. Duell appear to have allowed the

two sets of claims to be combined, though I find no de-
cision of theirs directly on the point. If I judge rightly

of'their practice, it may be regarded as constituting change
No. 3.

It is certain that Mr. Spear and his successors, Mr,
Paine and Mr. Marble, followed the practice of settling

each case according to its own circumstances. Call this

change No. 4.

Mr. Butterworth returned, in effect, to the practice of

Mr. Leggett (change No. 5) ; Mr. Montgomery, in effect,

followed Fisher (change No. 6), and Jlr. Hall has now
brought back the Leggett decision, thus introducing again
a different practice from that of his predecessor in office

(change No. 7).

I believe that if each commissioner had made himself the

author of a new practice, there would have been three

more changes than have actually taken place. However,
I do not think more could have been expected. Really,

this is very serious matter. The amount of annoyance
and hardship imposed upon inventors in the way of un-

necessary delay and expense is in the aggregate very great.

I have no disposition to express an opinion as to which
one, or whelli£r any one, of the commissioners has been
right in his judgment on the matter in question. I have
no doubt that the decisions in every case have beendrawn
up with a conscientious regard to the responsibility of the

office from which the decisions emanated. But I do think
that inventors and all who are interested in inventions

have a right to protest against the continuance of a system
which admits of and invites such unjust and arduous
practices. It would not matter so much what the practice

was, provided it were uniform, although of course it ought
to be right and fair to inventors. But without uniformity

it is monstrously unjust,

Lest it be thoughfthat I have selected a peculiar class of

cases, I may hasten to deny it in advance and may add that

the office practice has been frequently altered on many
matters quite as important. Take, for example, the ques-
tion whether more than a single claim may be made in an
application for a patent on a composition of matter. At
least two commissioners have answered No, and at least

two more have answered Yes. And so with many other

cases. The mere fact that appeals have been taken to suc-

cessive commissions on the same subject indicate the con-
dition of affairs in the office.

What is the remedy for this evident evil? The best
remedy yet proposed I conceive to be embodied in the bills

recently laid before congress by the Legal committee of the
National Electric Light association. One of these bills

provides that the salary of the commissioner of patents
shall be $S,ooo a year. I am not sure' that the enactment
of such a bill would not do away with two-thirds of the
evils of the present state of affairs. It is probable at least
that we should not have eleven commissioners of patents
in eighteen years, if the salary were $8,000, and with less

frequent changes in the head of the office there would be
necessarily less frequent changes in the office practice.

But there is still greater promise in the other bill which
provides for the establishment of a Court of Patent appeals,
which shall have appellate jurisdiction from the commis-
sioner of patents " in all cases touching patentability of
inventions, priority of invention among several claimants
for patent on the same invention, and x\\^judicialpractice
of the Patent ojjue."

Such a court would be in the nature of the case a con-
tinuing body and its decisions would be little liable to
change. The enactment of the last clause quoted would
give it authority and set up what has never been set up
before in connection with the Patent office—a controlling
and continuing authority, governing the actions of the
commissioner and, through him, of the primary examiners.

Protection of the Human Body from Dangerous
Currents.

by patrick b. delany.

Since the object of reading a paper before this society
should be the enlightenment of members on the subject
under consideration, by the presentation of facts developed
by experimentation or of theories supported by a reasona-
ble amount of investigation, I must apologize for my delin-
quency in both respects, and trust to the kind indulgence of
the society in making a few suggestions, with a view of
eliciting information and opinions from those whose expe-
rience and familiarity with the subject enable them to
speak with authority.

I allude to what are considered dangerous currents, and
their effect on the human body. That there is danger in

handling conductors conveying high tension currents must
be generally admitted. The question, therefore, is, can
fatal results from such currents be wholly or partially

averted ? All will agree that with proper care on the part
of the companies and intelligent cooperation on the part of
employes, but little would be heard of the danger of elec-

tric currents. But companies are economical and em-
ployes are careless. Familiarity with danger breeds con-
tempt for it. This is exemplified almost daily in every de-
partment of industry. A new man in a powder mill will

exercise the greatest care, and observe all the rules of the
establishment faithfully. In a few months the same man
will smoke a pipe over an open powder keg.

Protection is necessary principally for those who, through
carelessness or ignorance, fail to protect themselves. It

has been claimed that there can be no such thing as an ac-

cident—that nature has none, and that all so-called acci-

dents are simply the results of miscalculation, bad judg-
ment or careles ness. But it must be remembered that the
vigilance of the most alert will sometimes relax, and this to

them is the moment of danger.
Realizing that something should be done to protect

dynamo men and wire handlers from injury from powerful
currents, I invented a device a few years since for shunting
the vital parts of the body. Partly on account of a pres-

sure of business in other branches of electricity, but prin-

cipally owing to a hesitancy in bringing out a device about
the efficacy of which there seemed to be some doubt, its

introduction to scientific criticism was delayed until a few
weeks ago. As the references made to the question in the
electrical papers have failed to elicit an expression of opin-
ion satisfactory to any degree, it has been deemed advisable
to bring the subject before this meeting.
The question to be determined is, to what extent a wire

of practically no resistance, extending from one wrist to

the other and bound around the wrists in numerous convo-
lutions, so as to make good but not uncomfortable contact,

will protect the vital parts of the body from fatal injury

when it is placed in the path of a dangerous current
through contact at the hands. It is claimed by some that

the current having once entered the muscles, veins and
tissue at the hands, will not leave the arms at the wrists

and fol'ow the shorter path of the wire, but will confine its

course to the arms and body alone. The other opinion is

that the greater portion of the current received at the

hands will leave the arms at the wrists and follow the wire.

The problem seems a difficult one to solve. So much de-

pends on the condition of the person at the time of receiv-

ing a shock, a large number of tests would be necessary to

arrive at results which would afford a safe basis for calcula-

tion. A few years ago Dr. Stone, connected with one of

the London hospitals, made a series of interesting experi-

ments upon patients afflicted with various ailments, with a

view of determining whether or not fluctuation in their

physical condition affected the electrical conductivity or

resistance of their bodies. The results proved, according

to my recollection, that great changes took place in the

electrical resistance of the patients experimented upon
from day to day, and that there was a direct influ-

ence manifested by the rise and fall of different dis-

eases upon the electrical conductivity of the body as a

whole or in part. An account of Dr. Stone's experiments
was published in Nature at the time. But while the ex-

periments were most valuable for the purpose for which
they were intended, they throw but little light on the sub-

ject of dangerous currents and protection from fatal injury.

Last September there was published in the Electrical

Review of London a paper on "Shocks from alternating

currents," by G. L. Addenbrooke, who for some lime pre-

vious had charge of the Grosvenor gallery installation,

where a primary current of 2,500 volts was constantly

employed. While no one had ever come in contact with
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liotli mains at once, the writer slated tliat even if such an

accident had happened he was *'by no means prepared to

assert that the result would undoubtedly be fatal.' "In-
deed," says he, " I rather incline to the opinion that if the

subject of the shock were healthy, and ihc circumslanccs

under which he received it were favorable, the chances are

he would survive."

1 cannot make out what Mr. Addenbrooke means by

receiving 2,500 volts under favorable circumstances. It

seems to me, if they are received at all, the circumslance

could not be other than unfavorable. Mr. Addenbrooke
himself received a severe shock, and as he speaks from

experience, I quote his account of how it affected him ;

" The primary effect of the passage of the current through

the body is, of course, to contract tlie muscles. The
amount and persistence of this contraction depend on the

quantity of tlie current llowing. or, as it is usually desig-

nated, //ir int(-nsl(y of the shock, and varies from a

simple twitching" of the limbs to complete and intense con-

traction or rigor of apparently every muscle in the body.

In this latter case, the current completely supersedes the

action of the mind over everything capable of contraction

or movement. Consciousness, however, is apparently

rarelv, if ever, lost, though the subject may be entirely

unable to make any motion, cry out, or do anything

to help himself. If aid is not near, such a state may
be maintained for some time. On release from such

a position by extraneous or natural causes, the subject is

usually dazed, but if at all unconscious, soon recovers com-
pletely and experiences no further functional disturbance

than the debility and nervousness naturally following such

a severe strain on the system." While admitting that

fatal shocks are possible, this gentleman gives it as his

opinion that " if the shock is not sufficient to cause instan

taneous collapse, apparently the body can bear the strain

of the continued passage of the current for some time,"

and that death is caused by paralysis of the involuntary

muscles controlling the heart and lungs, and that the pre-

liminary stages of total collapse are analagous to what
occurs when drowning " Referring to the local action of

the current on the body where it enters and leaves, this

writer also says : "If the contact is good, that is, if it con-

sists of a good area, say of over a couple of square inches

of a fairly moist skin pressed with moderate firmness

against a metallic body or other good conductor, no visible

injury may result. For instance, a man will often get burnt

about the hands, but his feet, by which the current leaves,

will be unaffected, or only slightly reddened or inflamed.

Burning of the hands or other parts of the body will occur

when there is imperfect contact of the body with the con-

ductor, coming in contact with a bad or semi-conductor,

such as a dirty or carbonized surface The burning is

caused by the absolute setting up of an arc."

It seems to me this gentleman's views, based, as we are

led to believe, on actual experience, are somewhat para-

doxical. And surely numerous cases of deaths from cur-

rents recently disprove many of Mr. Addenbrooke's deduc-
tions. True, nothing short of death is made public, so

that there is but little information to go upon relating to

the instances which must be of frequent occurrence where
men are almost killed by electric shocks. In all cases that

have come to light, whether simply injuries or cases of

death, the parts of the body coming in contact with the

current have been badly burned. The unfortunate
" Trouble Hunter," who lost his life a few days since, was
not only burned at the hands but at the knees. In cases

where the shock is not instantly fatal, may it not be
that the burning of the flesh at the points of contact is so
great as to destroy to a considerable extent the conducting
substance in contact with the wire, and thereby cause a fall

in the current passing through the body? It is certainly

owing to the fact of the body being a very poor conductor
that harm is done. If it offered no resistance there would
be no realization that a current was passing through it.

An arc would be created at the point of coniact, provided
the contact was imperfect, but the body itself would be un
inj ured. It seems to me that the human body must be viewed
as auy other semi-conductor, with the exception, perhaps, of

susceptibility to greater change under the continued action

of a current owing to the fluids which it contains. It is

owing to its resistance that a carbon filament becomes in-

can. lescent.

The carbon rod of an electric lamp is not consumed ex-
cept at the point where the arc is formed by the resistance

of attenuated particles under combustion. Any conduct-
ing substance placed in the path of more current than it is

capable of conveying must be heated, consumed or decom-
posed, according to their nature and in proportion to the
discrepancy between the conducting capacity of the con-
ductor and the sum of the current.

Now if we liken the human body from hand to hand to

.a canvas hose or tube filled with water and which allows a

certain quantity of moisture to ooze through the surface,

corresponding to the moisture of the skin, and if this be
inserted in a circuit, connection being made at the extreme
ends, corresponding to the hands, and a shunt wire of

minimum resistance be wound around the tube two or
three inches from the ends, corresponding say to the wrists,

we can. perhaps, more understanding!)' speculate on the ac-

tion of a dangerous current on the human body, contact
being made at the hands and the shunt wire encircling the
wrists. It should be borne in mind that the contact be-
tween the shunt wire and wrists is much better than the
contact at the hands, since the wrists are more tender than
the hands. Now referring to the tube, and assuming that

the contacts at the ends have improved by reason of the cur-

rent eating its way into the water, does it not follow that

the current instead of following the entire length of the
tube of water, offering, say thirty times the resistance

of the two or three inches of water from the end of the
tube to the shunt wire, and several thousand times the re-

sistance of the sliunt wire itself, will, to a great extent,

pass from the tube to the shunt wire, and in its

passage improve the contact at that point as it did at the
ends in entering the tube ? I have often noticed that upon
receiving a shock of 150 to 250 volts profuse perspiration

instantly followed. This would ^iicail) improve the con-

tact at the wrists above the normal, so that it would seem
impossible that the current should confine itself to the

fluids and muscles of the body in preference to the wire

when separated from the wire only by thin, tender skin

filled with moisture.

in considering the danger point of currents it seems rea-

sonable to recognize the same law, or rather recognize

the absence of any law, governing other destructive

agencies. Let it be concussion, strain, asphyxia, poison, or

other enemy of endurance, there are hardly two cases alike.

One man may emerge with but slight injury from a cause

which to another man would be death. Why should it not be
so in the matter of electric shock ? Death, of course, must be
the consequence of a certain degree of cause. If 2,000 volts

are necessary to kill in any instance, one volt less would
avert death, while shunting' 100 or 500 volts would leave a

proportionate margin of safety. Fatal results through the

medium of electricity do not come by jumps any more than
by any other force or element of destruction. There is in

this subtle agency, as in all others, a last straw which
breaks the camel's back—a last volt which does the final

harm. Hence the importance of protecting, as far as pos-

sible, those exposed to this danger.
Regarding the immediate cause of death or the effect of

currents on the substances of the body, we must look to

the medical men for light. Probably all subjected to shock
might not be similarly affected. In one case it might be the
heart, in another the brain, and in others the lungs that

might be injured. Why not have a thorough investigation

of this subject, and then perhaps wire handlers may be
subjected to an examination before they are allowed to en-

gage in such work, just as men are examined for various
other duties.

There seems to be so little known about these matters, I

shall feel gratified if this paper serves as even a feeble in-

citement to discussion and investigation, as I can conceive
of no subject offering a more humane incentive.

Motors and Alternatitrg Currents.'

By Elmer A. Sperky.

There, is probably no field of electrical engineering in

which there is a greater activity at the present time than
that of the alternating current motor, and were the investi-

gations to be given to the public much interesting litera-

FiG. I.

ture would be added to our present very limited stock in
this line. It is known that one at least of the number of
concerns in this country manufacturing alternating current
apparatus is at present interested in an exhaustive series of
experiments on the application of motor to the alternating
current. For obvious reasons the results of these experi-
ments are not available to the public, and our knowledge
on the practical side of the solution of this problem is lim-
ited. A hurried examination of the subject, however, will

reveal some facts which may be useful in a proper compre-
hension of the magnitude of the problem and something
of the difficulties to be overcome. As to the advantages of
a successful alternating current motor the fo lowing may
not be out of place at this point since the question may
arise, do the results to be achieved justify the expenditure
of any considerable amount of time or money upon the
problem? The facts have been mentioned in papers
recently read before this club that during a greater portion
of each day a large part of the total plant capacity is idle
when the plant is used solely for the purpose of electric
lighting. In stations where motors can be supplied at

times when there is little or no demand for light such sup-
ply is evidently a clear gain. Such distribution of power
bringing clearly an additional income, it can be economi-
cally distributed at a lower rate than the consumer can pro-
duce it himself, therefore it is not only an advantage to a
corporation furnishing such power but to the community in
which such station is located.

The demand for any article of manufacture is always
greatly influenced by the fact that the means of utilizing
that article are already at hand. For instance, any consider-
able demand for the gas engine is limited to the extent of the
distribution of the gas system. Alternating currents are found
already widely distributed in this country and therefore the
means are at hand for utilizing the alternating current motor
were it in the market, and that there is a demand is not a
point in question. To look a little further into the abstract
application of the alternating current it may be pointed out
that certain restrictions are placed upon the use of the
electric current by such recognized authorities as munici-
palities, board of underwriters, etc. These are very much
more favorable to low potentials than to high. Labor can
be employed and better attendants can be secured about
machinery in which the element of danger is not consid-
ered of much magnitude. The distribution of large
quantities of power will be practically limited to the

1 Read be/ore tlie Chicago Electric Club May ai, 1888.
The slxib of a series of papers upon tlie subject, "Ttie Contin-

uous Curreut vs. the Alternatiug Curreut, " belui e the Club.

alternating system, especially where these quantities are
distributed for any particular distance, because in the alter-

nating current we have the means of conveying a large
amount of energy with a small loss to a distance, and then
rendering it comparatively harmless to life a-nd property be-
fore it is admitted to those portions of the system, or to any
apparatus which requires manual attendants. As to

the matter of special applications one case may be
pointed out in particular which illustrates the flexibility

of the alternating current system as used in the
transmission of t;Ieclrical power which would be almost im-
possible with any other system. It is well known first that
the use of overhead conductors for conveying currents for

locomotion, such as street cars, is open to serious objections
especially in the streets of large cities, and secondly, that

the only practical means of conveying currents to such cars
is through underground conductors. To economically
transmit sufficient energy for the large number of cars re-

quired on the ordinary city railways, the conductors must
necessarily have a very great difference of potential be-
sides being very heavy and expensive. It has been shown
repeatedly that small potential underground conductors
are perfectly practicable for street railways and that the
leaks through the damp conduit and supporting insulators
are not sufiicient to render the system uneconomical; but
when the potential is increased the leaks become of a serious
character and render the system wholly impiacticable, so

Fig. 2.

much so in fact that it has been thought better even for
each car to carry about with it two or three tons of
storage battery for the purpose of supplying its own current,
the disadvantages of which are apparent and in which sys-
tem the element of deterioration and wear and tear has as
yetnot been fully determined and are elements against
which the manufacturer is not willing to guarantee. Sup-
pose a system of electrical traction to be placed within
underground conduits having a slot similar to the cable
systems which are in operation in this city; suppose further,
that two bare copper rods be supported suitably in such
conduit for contact with the traveling terminals connected
with the car. The ordinary direct system would charge
these conductors from the central station direct
giving them as low a difference of potential as is consistent
with the cost per running foot which in case of the transfer
of a large amount of energy to any considerable distance
would be excessive in the extreme. The leakage between
these conductors and consequent lowering of the efficiency
of the system, together with the electrolytic action and con-
sequent deterioration are elements of vital importance.
Compare with this a sj'stem where these bare copper con-
ductors are cut up in separate sections and are made the
secondary terminals of transformers located in manholes
at intervals, the piimaries of which are run independently
of the bare conductors in the same conduit or tunnel.
First, the conductors, both insulated and bare, may be
very small and correspondingly inexpensive both as to first

cost and as to manner of supporting
; secondly, the differ-

ence of potential of the bare conductors may be so small
that the loss of energy from leakage may be entirely elimi-
nated

;
thirdly, the well known absence of electrolytic

action in the case of the alternating current will offer ad-
ditional advantages in this as in any other place where
moisture can not be avoided. The success of transformers
in damp places has been demonstrated in the case of
buried converters now in use in the Hoosac tunnel with
which you are probably familiar.

That this system of transmission of energy will be less
expensive as to installation, including the transformers, and
more economical as to wastage of current,' can not be
denied. It being in every way pre-eminently adapted to
the purpose, if in connection with this system of distribu-
tion an economical motor can be successfully operated.

Fig 3.

The electric motor with direct currents to-day stands at
the head of means of obtaining mechanical energy from
energy in other forms, and near the other extreme of the
list stands the heat or steam engine which is the most em-
ployed of all motors at the present day. Between these ex-
tremes may be noted the turbine, the gas engine and
the wind motor. If we look into the method of operation of
the electric motor we will find the fact of the intersection
of two ciicuits, somewhat in contra-distinction to the inter-
laciiig of the same two circuits, namely the magnetic and
electric, in the case of transformers. If lines of force in a
magnetic circuit are cut or intersected by a current in an
electrical circuit, the tendency to motion or mechan-
ical effort results; now it is a very significant fact in con-
nection with this subject, that the direction of this mechan-
ical effort or tendency to motion remains unchanged if both
of the faciors producing it be simultaneously reversed, and
the number of such changes or reversals in a given time
produces no effect upon the mechanical tendency other
things being equal. A simple iUustration is shown in Fig.
I, in which a separate magnetic ring forming the magnetic
circuit of a motor is shown energized by three convolu-
tions of a conductor and which also passes through the
opening in the magnetic circuit. If the current is in the
direction indicated by the arrows, the tendency to motion
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will be in direction of the arrows protrudinj:^ from the slot;

if the current should be reversed, the direction of the in-

duction will also be reversed and the direction of the motion
would remain unchanged.

It is stated that a solenoid will make the same pull upon
its core with a given expenditure of electrical energy, inde-

pendent of whether such energy is in the form of an alter-

nating or direct current, providing the core is sufficiently

finely divided. An ordinary electric motor will start up
and give out power with the alternating current if the pe-

riodic time of the alternation be not too small; but since the

particular advantage of the alternating current consists in

the use of the transformer and the efficiency of such a trans-

former is dependent upon a very smalt periodic time of the

alternation, the problem becomes a complicated one, and
other elements must be investigated to ascertain the true

condition of economical operation. The above statement
holds true for the motor of ordinary construction even with

the rapidly alternating current, providing its cores be prop-
erly laminated to eliminate loss of energy in heating them.

This lamination offers little or no objection in point of

construction. There are, however, other forms of alternat-

ing current motors, some of which will not start themselves,

others which require to be run at some particular speed
dependent upon a multiple of the periodic time of the alter-

nation, and others which require a third circuit of constant

current to maintain their magnetic field of force. These
motors are open to this serious objection, that if the load be
increased a very slight extent beyond their capacity, they

will be thrown out of synchronism and will stop entirely.

These forms of motors have received attention up to the

present time and have been considered the most available

forms. In this paper our attention will be more particu-

larly directed to the first form, which is considered to be
the most practicable, everything considered.

"

If the alternating current which is used to drive the

motor of the first class should be one in which the reversal

is instantaneous, or after each reversal or alternation has
been wrought it will continue to flow with approximate
uniformity until the next alternation, there will be no
trouble in its application to the motor. This may be illus-

trated by the sketch shown in Fig. 2, wherein the time ele-

ment may be figured along the dotted line, and inasmuch
as the reversals are indicated by lines which are perpen-

dicular to the line indicating the time element, such re-

versals take up no time in and of themselves and are there-

fore instantaneous. But such a current cannot be used in

the transformers for the reason that secondary current is

only produced through the changes which the primary un-
dergoes ; these may be shown by diagram, Fig. 3, in which
the reversal is indicated by the oblique lines which meet
and therefore consume all the time. This would be the

Fig. 4.

ideal alternating current for the purpose of the transformer.
It will be seen from this that a compromise of these two
must be obtained for the best results in power transmission,
and when this is found it will not differ materially from
the sine curve illustrated in Fig. 4. Here while the greater
portion of the reversal is somewhat more instantaneous
than in Fig. 3, still there is a period of time indicated above
and below the extra dotted lines in which the current ap-
pro.Kimates uniformity which combines the advantages of
the two foregoing in the best possible way. It is possible
that in the near future, owing to the great number of
possible combinations of alternating current phases, a
third element will be introduced, produced by a separate
winding upon the armature of the alternating current gen-
erator so that the two current phases taken from the trans-
formers can be successfully applied in a perfectly econom-
ical manner to the operation ot motors. In the case of the
ordmary alternating current an extraordinary element
is met with in the matter of retardation which under certain

conditions gives us an algebraic sum approaching zero of

the energies circulating at different instants of time during
the period of one complete alternation of the electromotive
force. This is produced in the following manner and is

known as the result of self-induction which exists in the
case of circulating an alternating current about an iron

core. This fact of self induction has often been illustrated

as shown in Fig. 5 :

In Fig. 5, A indicates the curve of impressed electromo-
tive force

;
B the curve of the current which results from

this electromotive force. It is a well known fact that the
energy upon a circuit at any instant will be represented
by the product of the current into the electromotive force.

It will be seen that at a number of points within a single

complete alternation of the current either the electromotive
force or the current passes the neutral line and that one-
half of the time the energies will be made up of the prod-
ucts of positive and negative elements. We may call

these negative energies and represent them on a second
dotted line below by placing them underneath the line.

The energies which are made up from elements which are

on the same side of the line we will call positive and place
them above this line. In this way it will be seen that when
the lag or retardation is equal to one-quarter of the total

wave length, the negative and positive energies are equal,
that is to say, the energy given back to the generator from
the transformers or self-induction coils one instant is

approximately equal to that given to these coils from the
generator the previous mstant.
There are elements which can be introduced for the pur-

pose of varying the self-induction of a coil. First, if there
is a secondary coil upon the same core the amount of self-

induction may be varied by varying -the current in the sec-

ondary, by varying its resistance; secondly, the resistance

or continuance of the magnetic circuit of the core may be so

changed as to vary the self induction of the primary. The
relation of this feature to the alternating current motor may
be traced by taking the example of a series wound mo-
tor with a finely divided core in both field and armature.

Now, suppose the brushes to be so located upon the com-
mutator that the direction of the lines of force in the core of

the armature will be such as to form a continuation of

those in the cores of the field magneto, thereby producing a

continuous magnetic circuit. The motor then becomes a
self-induction coil, and, if propeily constructed, it would be
difficult to force any considerable amount of current through
the same. However, if the brushes be so located as to

bring the poles of the armature at an angle to those in the

field the magnetic circuit will be partially interrupted, and

Fig. 5.

the motor then partakes less of the self-induction coil, and
actual polarity is developed by its helices in case of both
the armature core and the field magnets, with the corre-

sponding torque or tendency to mechanical effort. The
maximum effort will be found to rest when the polarities

developed in the armature are at right angles with those

developed in the fields, or occupy a mid-position between

magnetic circuit would be interrupted, and polarity, and a
consequent tendency to rotate, would be developed, inas-

much as the poles of the armature would then be at right

angles to the poles of the field, which is the condition of
maximum effort in the ordinary motor.
Such a motor can be successfully operated in connection

with transformers with this evident advantage, that the
amount of energy taken from such transformers can be
proportioned to the output by simply changing the self-

inductive capacity of the machine in the manner pointed
out. It is true that this machine for a given output of
energy will have to be made much larger than the riirect

current motor of the same power, from the fact of the in-

ferior magnetic permeability of the cores of its field, and
also from the fact that during a fractional part of the time
only in its receiving the maximum energy. The exjra size

and weight when properly proportioned will not be as much
as has been supposed and not in any sense sufficient to bar
it from general use, especially will this be true when it is

understood that this form of motor is the only one which
will not fail utterly under a momentary overload. A con-
dition, the importance of which can not be even overesti-

mated, and again this motor requires no especial device,

apparatus or power to start it when the current is turned
on. I sincerely hope that a discussion will follow, that the
brief outline I have given will lead to an increase in our
knowledge of this subject.

Electric Incline Mining Hoist.

The accompanying- cut is an illustration of one
of the incline mining hoists, operated by a ten

horse power motor, of the Sprague Electric Rail-

way and Motor company, now in successful oper-
ation in the Veteran tunnel at Aspen, Colorado.
This is but a portion of the equipment as other
mining hoists and standard machines are being
installed for various mining purposes. The
motors are operated from a special 500 volt

them. Such a motor is illustrated in Fig. 6, in which the
outer circular ring forms the magnets which are wound
with coils as shown. The next inner circle indicates the
armature, and at the center are shown the commutator and
brushes. The connections are those of an ordinary series
motor. The poles are developed as indicated at yV and S
in the field, and when the brushes are set as indicated in

Fig. 6.

the full lines the poles of the armature are 5 opposite TV
and A'' opposite S, which would tend to complete the mag-

,
netic circuit, and the lines of force will flow as indicated by
the small arrows. However, were the brushes to be lo-

cated to a position indicated by the dotted lines, retaining

their respective circuit connections, the continuity of the

power plant driven by water power. The dyna-
mos are located about a mile and a half from the
end of the tunnel. This is but one of the num-
erous successful power plants installed by the
Sprague company.

Glass Underground Cables.

Glass cables as a solution of the underground
telegraph problem is the novel invention of Dr.
W. C. Penney of Grant street, says the Pi'tts-

burgh Commcrcial'Gazeite. The results of twenty
years' experirnents with electricity are embodied
in this device. The new idea underlying it is the
perfect insulation of each wire, and the means to

be employed in carrying it out is a compact layer
of plates of grooved glass. A plate about half

an inch in thickness and of any desirable length
or breadth is grooved to a depth varying with the
size of the wire. In each groove a single wire is

placed and cemented in place with pitch, which is

as perfect a non-conductor as glass and the only
other insulator used. A second layer of glass

plates is secured to the first by the same adhesive
material and the grooves in it likewise filled, and
so on until the conduit contains the desired num-
ber of wires. The whole is then boxed in wood
and afterwards cemented on all sides, with the ex-
ception of the openings left for the purpose of

making connections.

At every twenty-five feet, or greater or less dis-

tance if desired, the grooves bend at right angles
and the wires extend outside their glass inclosure;

without being broken they then return, leaving a
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curve of wire about an iiicli and a lialf in Icngtli,

whicli is bent down close to the side of tlie com-

pact mass. 'I'his is true of eacli and every wire,

and at any time the exposed portion can be cut

and a battery attached. The convenience of

tliis plan of connecting is greatly increased by the

accurate registry of the wires which the discard-

ing of all coils facilitates. The number of ordi-

nary electric wires which can be laid by this

method is 100 to the square of four and one-half

inches.

Lamp Lighting Schedule — Moonlight
System.

June.

Day of Month.

13-

14.

15-
16-

17-
iS-

19-
20-

21.

22.

23-

24-

25-
26.
27-
28.

29.

30-

Light. Extinguish.
Number of

IIOUl'S.

H M. H. M. H. M.

8.00 2.10 6. 10

8.00 2.40 6.40
8.00 3. GO 7.00
8.00 3.30 7.30
8.00 3-30 7-30
8.00 3.30 7-30
8.00 3 30 7.30
8.(10 3-30 7.30
8.00 3.30 7.30
.8.00 3-30 7 30
8.10 3.30 7 20

9.00 3-3° 6.30
9.40 3.30 5.50
10.20 3-30 5.10
11.00 3-30 4.30
11.30 3-30 4.00
1200 3- 30 3 30
12.30 3-30 3.00
1. 10 3-30 2.20
r .40 3-30 1.50
No light. 0.00
No light. 0.00
No light. 0.00

8.00 9.30 1.30
8.00 10.20 2.20

8.00 11.00 3.00
8.00 11.40 3.40
8.00 12 10 4. 10

8.00 12 40 4.40
8.00 I 10 5.10

Total number hours, 140.50

The foregoing schedule i.'i practically good for the United States.
Tiie time for commencing to llglit is calculated at one-half hour

after sunset, or one hour before moonset; the time for extinguish-
ment one hour after moonrise, or one hour before sunrise.

The time for ligliting or extinguisliiag Is given for the day on
which the night coraraetices.

The time up to 1'^ o'clock midnight is shown by bold face tyne;
after midnight by light face type.

CORRESPONDENCE.
Indianapolis Items.

Indianapolis, May 19.—C. Bradford, of the firm of C.

and E. W. Bradford, patent lawyers of this city, has

bought an interest in the Jenney Electric company. He has

been elected one of the directors, also manager of the com-

pany, a position which he is in everyway capable of filling.

He still retains his interest in the patent business.

Th? committee appointed by the city council to take a

trip for purpose of investigating the merits and advantages

of the different electric lighting systems, left early this

week, and will visit Fort Wayne, Ind., Cleveland, O., and

Lynn, Mass,, besides several cities where the different sys-

tems are in use. From present indications the gas com-

pany of this city will strain every nerve to secure the con-

tract for city lighting, and prevent the contract going to an

electric lighting company. It is rumored that the gas

company intends to reduce the price of gas to $1.00 per

thousand feet. Only a month ago they made a reduction

from $1.80 to $1.25, at which time the city council offered

to renew its contract for light at $1.00 per thousand, but

the gas company rejected it, saying $1.25 was the lowest

possible price. At that time figures were published from

the sworn testimony of an official of the gas company show-

ing it cost 55 cents per thousand to manufacture gas; this

included repairs to mains and buildings; so even at a dol-

lar a thousand the gas company would make a handsome

profit from its contract with the city.

Ground has been broken in the Circle for the foundation

of the soldiers' and sailors' monument, for which among
other things specifications call for an electric lighting plant;

a number of lamps to be placed on the top, which will be

about 275 feet from the ground.

The cyclorama building is now complete and ready for

hanging the canvas. The directors contracted this week

with the Atlas Engine Works company of this city for the

engine and boiler and with the Fort Wayne Jenney Elec-

tric company for a dynamo and 30 arc lamps for lighting.

Four of the lights are to be displayed from top of the build-

ing and the others will be used on the inside.

Tlic grand division of the order of railway telegraphers

will hold ils annual meeting here in June, Arrangements

have been made for a large number of delegates. It is ex-

pected the session will last five day.'s. M.

New York Notes.

New York, May 19.—The annual and general meetings

of the American Institute of Electrical Engineers held in

Ihis'city May 15th and 16th were very fully attended, and

the general meeting was especially conspicuous by reason

of the presence of an unusually large percentage of promi-

nent electricians. Among others were Prof. Elihu Thom-

son, of Lynn; Prof. W. A. Anthony, of Manchester, Conn.;

Prof. Edw. L. Nichols, of Cornell University ; George

A. Hamilton, William Maver, Jr., A. S. Brown, Dr. F.

Benedict Herzog, Geo. H. Stock-bridge, Schuyler S.

Wheeler, Dr. Otto A. Moses, Dr. P. H. Vanderweyde,

Charles L.Clarke, Nikola Tesla, Walter P. Phillips, Joseph

Wetzler, T. C. Martin, W. S. Turner, Clarence E. Stump,

Jas. Hambiet, C. S. Bradley, R. W. Pope, Francis R.

Upton, Geo. M. Phelps, Jr. and John W. Howell, of New
York and vicinity; J. A. Powers, of Troy; Captain O. E.

Michaelis, of Augusta, Me. and Edward Weston, of New-

ark, N. J. the newly elected president of the institute.

A very important illustrated paper will be read before the

institute June 12th by Lieut. Frank J. Sprague, devoted to

the subject of electric railways, the title being " The solu-

tion of the municipal rapid transit problem."

A preliminary meeting was held on May iSth, at 5 Beek-

man street for the purpose of forming an electrical press

association. Messrs. W. A. Kreidler, Clarence E. Stump

and Ralph W. Pope were in attendance, and the support of

George M. Phelps, jr. and Walter P. Phillips was assured,

although neither of those gentlemen could be present at

the meeting which was called at short notice in view of the

early departure of Mr. Kreidler from the city. Mr. George

M. Phelps, jr. was elected president /r^? ^em., and Ralph

W. Pope secretary //'f /em. A subsequeat meeting will be

held soon to perfect the organization, at which representa-

tives of all the electrical journals are invited to be present.

A meeting of the aldermanic railroad committee was held

May i8th at which Aldermen FitzSimons, Conklin, Rinck-

hoff and Storm, who were the only members present voted

to report favorly on the resolution permitting the Fourth

avenue railroad to use electricity as a motive power, and

will so report to the board next Tuesday. This decision

is an important victory for the Julien Electric Traction

company. The promoters of the cable system for the

Third avenue railroad were not so successful. In this case

it was a question of interpretation of the franchise which

prohibited the use of steam power. Judge Patterson had

decided that this clause did not contemplate the indirect

application of steam by means of cable. This decision has

been reversed by the Supreme court, which holds that even

if steam was used as proposed, no authority existed for ex-

cavating the streets to such depth and width as was intend-

ed.

The coroner's inquest upon the body of the lineman

Thomas Murray was begun yesterday. Very little testi-

mony was elicited . from Superintendent McGrath of the

Brush Illuminating company, but the proprietors of the

store where the accident occurred stated that the wires

might have been easily reached from their front windows,

and believed that they should have been removed, as the

windows were liable to be occupied by their families for the

purpose of viewing processions.

Judge Wallace of the United States circuit court in one

of more than twenty suits of infringement brought by the

Edison Electric Illuminating company against the United

States Eleciric Lighting company for infringement of pat-

ents, has sustained the plea of the United States company
that it should not be compelled to answer. It is said that

the Edison patents have fallen by reason of the expiration

of the foreign patents and that the phonograph patents are

in a similar condition. p.

From St. Louis, Mo.

St. Louis, Mo., May ig.—S. W. Baird, manager of the

St. Louis Western Electric Light company, has severed

his connection with that company and will devote himself

to the selling of electrical apparatus in the southwest.

Under his management the St. Louis Western has in-

creased its business in less than a year from 20 arc lights

to 160. Me secured for the company the contract to light

the-St. Louis Exposition last year, and at the termination

of the contract sold them the plant.

The Laclede Gas company have decided to put in an arc

plant of 1,000 lights. The s)'stem has not been deter-

mined upon as yet. The plant will be located at the com-

pany's works at the foot of Florida street.

A. W. Butterworth, representing the Callender com-
pany, is in the city looking after the wants of the electrical

trade.

G. J. Percival is representing the Woodbury Automatic

engine in this market.

F. G. Watcrhousc, of the Waterhouse Electric and Manu-

facturing company, has been in the city for the past few

days looking after new business.

The St. Louis Western will increase its plant by the ad-

dition of a go horse power automatic engine.

St. Louis presents a great field for incandescent lighting,

as nearly all of the buildings which have been erected in

the past year, both for business and residence purposes,

have been wired for incandescent lights. In nearly every

case the wiring has been done on the supposition that 100

volt lamps would be used.

The signal boxes used by the Olive street cable are fur-

nished by the National Automatic Fire Alarm company.

There will be a box at every corner, and should any acci-

dent occur the conductor can stop the cable by opening one

of these bo.\es and pulling down a hook, which notifies the

engineer of an accident and at the same time indicates its

nature and the place at which it occurred. B.

Duluth's Doings.

DuLUTH, Minn., May 19. — Duluth is fast becoming an

important center of electrical industry, for the progfressive

local and contiguous communities are quick to grasp and

apply the latest achievements of practical electricity.

Rarely a day passes in which cannot be found at some of

the hotels of the city representatives of one or another

branch of electrical eilterprise. A large and increasing

amount of bell, gas lighting and annunciator work is being

done and the number of electric lighting plants in this sec-

tion is constantly on the increase.

F, R. Anson, dealer in general electrical supplies and

contractor for all kinds of wiring, has under progress the wir-

ing of the new Hartley residence for 150 incandescent lights,

a 28-call annunciator, a 14-bell annunciator and 4 straight

bells. All wiring is being concealed and put in with

okonite insulation. Mr. Anson also has several other jobs

under way. Chief-engineer Hathaway, of the fire depart-

ment, and the superintendent of the^fire alarm system, are

associated in the electric bell, burglar alarm and annun-

ciator business. These two gentlemen have the prestige

and experience to assure success in their undertakings.

The Duluth Electric Light company, Wm. Burgess,

electrician and superintendent, is covering the field of sta-

tion lighting. One hundred Thomson-Houston arc lights

are in use and a 650 light alternating current Westinghouse

system is being put in. Store wiring for over 100 lights is

already done, and the machine will be started shortly. The

charge for store wiring is $2.50 per lamp and the schedule of

prices for service is: for g o'clock lights $r.oo each per

month, and 12 o'clock lights $1.50 each per month, the

consumer paying for renewals. Mr. Burgess has a commo-

dious and well arranged station, very neat in appearance

and economically handled. No better lights can be seen

running from any station in the country.

The United States Electric Lighting company have re-

cently completed the installation of an arc light plant on

the docks of the Ohio Coal company. F. E. Scovill, of

.St. Paul, had charge of the work, and the results are so

satisfactory that other companies here and at West Superior

are contemplating fitting out their docks with arc light ap-

aratus.

The West Superior Light company now have their

system complete for lighting the streets of the town, and

will start up as soon as lamps are received. No house

wiring has yet been done, as all attention has been devoted

to the street lighting system, which has proven an under-

taking of considerable magnitude. The commercial circuit

will now be pushed forward and the business community

furnished light at an early date.

The incandescent plant in the great Northern elevator

consisting of 200 32-candle-power lamps and dynamo of

the United States Electric Lighting company's system, is

standing the test of continuous usage admirably. The ele-

vator is excellently illuminated throughout, and the lamps

are averaging way up in the thousands of hours lifetime.

The new 300 light plant recently put into the Duluth

Elevator company's three elevators by the United States

Electric Lighting company, is a model for elevator light-

ng; many of the novel features were designed by Geo. D.

Moulton, superintendent for the elevator company, and are

worthy of special commendation. Mr. Moulton is quite an

expert in electrical matters and is prolific in expedients for

calling the subtle force to his aid in facilitating the various

operations around an elevator. He has had the lighting

system divided into circuits, technically known as the

work and watchman's circuits, and all controlled from a

complete system of switches located at the dynamo room.

When no operations are going on in the elevators, only the

watchman's circuit is on, which furnishes light for the patrol

who make the round ofJthe building during the entire
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niy:ln. Ill case of fire or when light is wanted for working-

operations, the full number of lights can be flashed on in-

stantly. Long flexible cables are provided for lowering
lights into the immense bins seventy feet in depth, and for

carrying light into cars while unloading is taking place.

Mr. Moulton has had placed in the elevators the New
Haven Clock company's system of watchman's signal and
fire alarm service, also an automatic system of sprinklers.

Fire is the great bug-bear of elevators; but with the auto-

matic sprinklers, watch signal and fire alarm system, and
incandescent lights, Mr JNIoulton has reduced to a minium
the d.ingerfrom that element in the Duluth Elevator com-
pany's elevators. S,

St. Paul News.

St. Paul, Minn., May ig.—The present condition of

the Mississippi river at St. Paul, in its volume and expanse
of surface, its swiftness of current and impatience of re-

straint, rivals the normal condition of the mighty river

when a thousand miles nearer the sea than here. Thous-
ands of acres of lowlands around St. Paul are inundated.

Hundreds of cabins and shanties of the poorer clas; are

only visible by their roofs, and real estate dealers are plat-

ting and selling lots now under a murky sea of from two
to fifteen feet of exceedingly chilly water. Your cor-

respondent saw surveyors waist deep in water, staking off

lots, apparently considering the difficulties under which
they worked as only a good joi;e. Can any of Stv Paul's

rival cities show a more enterprising spirit than this?

The first public trial of the Enos system of single rail

elevated electric railway was given in South Park recently.

There was a noticeable absence of the difficulties both me-
chanical and electrical usually attendant upon first trials of

new machinery. The portion of track now completed and
upon which the test was made his an average of a 6>^ per

cent, grade and has many single and compound curves of

very short radius. The car, fully loaded with spectators,

made many trips up the line, about ;4 mi'c and back, and
was under perfect control of a single operator, being in-

stantly responsive to any demand made upon it. A speed

of about six miles per hour was maintained up the steep

grade and around the serpentine curves of the route. The'

system was pronounced a perfect success by the large

crowd of spectators, and the smiling countenances of the

stockholders of the company attested their eminent satis

faction.

The lobby of the Merchants hotel was quickened into

good humor and hilarity on the advent into its precincts of

the jovial senator Henry Keller of Sauk Center, Minn.
The senator's droll expressions and overflowing wit and
good nature made him the center of an admiring crowd of

strangers as well as friends. His sunny disposition is con-

tagious and his presence will cure the worst case of melan-

choly. The senator was down to purchase ten car loads of

iron for the Keller Manufacturing company of Sauk Cen-

ter and also to make arrangements for an increase of his

electric light plant. Mr. Keller is running a United States

Electric Lighting companj''s 225 incand. scent light plant

for commercial lighting. The city council of Sauk Center

have just awarded Mr. Keller a contract for street lighting,

and this together with the increased demand for commercial

lighting induced him to double the capacity of his plant.

JNIr. Keller swears by the United States company's system

and could not be induced under any circumstances to ex-

periment with any other. He states that he made the sub-

ject of electric lighting a special study for a year previous

to making an investment and finally decided that the

United States company's long distance system was the

most applicable for his use.

J, L. Barney, electrician and superintendent of the Chip-

pewa Falls Electric company paid a short visit to St. Paul

recently. Mr. Barney operates the United States Electric

lighting company's long distance system of incandescent

light for commercial lighting in Chippewa Falls. His station

has a dynamo capacity of S75 lights and the demand for

lights is so good that the company is contemplating in-

creasing its capacity with a 500 light alternating current

system, and having it ready for fall business. W.

From Topeka.
TOPEKA, May 21.—E. Rorison, of the Jenney Electric

Light company says the arrangements for operating the

plant in this city are progressing satisfactorily and that all

arrangements will be completed before the date named in

the contract, June 20th. He was informed by City Attorney

Bird that a petition had been presented to the city council

asking for an additional number of lights in the southwest

portion of the city. Mr. Rorison says arrangements could

easily be made to supply the extra lights, The addiiion of

another dynamo would furnish sufficient current. The
total additional cost he said would be about $10,000. The
only diCficulty that presented itself was one of finance.

The Jenney company, he said, would not care to make the
outlay on the same terms entered into with the city for the
plant. He would be pleased to agree to extend the plant

and accommodate the people of this city in any way that he
could in justice to his company, but for the company to in-

vest another $10,000 in the plant in addition to the amount
already invested, which is non-interest bearing, would not
be good business. Mr. Rorison suggested that a plan
might be arranged for the moneyed men to advance the

money, guaranteeing 3 per cent, interest for the twelve or
eighteen months before the city could pay.

The Interstate Telephone Company, of Kirwin, has been
incorporated with capital stock of $10,000. The directors

are C. W. Hull, M. H. Johnson, F. R. Kimberly, H. A.
Royce, J. L. Troup.

A new electric plant is now an assured institution for

Fort Scott. The parties interested have perfected all their

arrangements, secured the needed subscriptions to the capi-

tal stock, and are about to begin operations upon the estab-

lishment of the plant. This system will include both the

incandescent and arc lights. The latest and best machinery
and appliances will be used, and a considerable amount of

money will be expended in establishing the works and lay-

ing the lines. jjcD.

THE ELECTRIC LIGHT.
The Schuyler Electric Light company will erect a new

plant at Knoxville, Tenn.

The Thomson-Houston Electric Light company needs
additional land at West Lynn for an extension to its pres-
ent plant.

The Hastings Electric Light and Power company, of.
Hastings, Minn.,_has been incorporated with a capital
stock of $15,000.

The Western Electric company of Chicago, has received
an order for a twtnty-light arc plant for the Daniel Shaw
Lumber company, EauClaire, Wis.

The Edison Electric Light company has been granted
permission to lay conduits in portions of Market, Walnut,
Second, Ninth and Si.xteenth streets, Philadelphia.

The Thomson-Houston station at Bloomington, III., has
recently been in charge of J. C. Miller, and the service is

giving entire satisfaction. There is talk of the sale of the
plant to the city.

The Jersey City Electric Light company is now running
fifteen dynamos with a capacity of 260 lights. They are
about putting in batteries manufactured by the accumulator
company, New York, and will introduce the incandescent
light.

The Fort Plain (N. Y.) Gas and Electric Light, Heat
and Power company, with a capital of $31,000, has been
incorporated by E. W. Wood, William Clark, A. Dunn
and others. It proposes to furnish gas and electricity in
the villages of Fort Plain, Nelliston, Palatine, B.idge and
Canajoharie.

The Chicago city hall is frequently full of gas, and the
officials complain that the nauseating odor has made several
of them ill. In order to find the leaks the conduit of the
electric light company was broken into, but nothing found.
It is believed that the gas which enters the city hall comes
from an orifice close by the building.

In the United States circuit court in New York Judge
Wallace rendered an important decision last week in favor of
the defendants in twenty-six suits for infringement of
patents brought by the Edison Electric company against the
United States Electric Lighting company. The suits were
instituted about three years ago and related to certain alleged
infringements on patents for incandescent lamps. The
defendants' counsel took the position that the Edison
patents could not be infringed for the reason that they had
expired. Judge Wallace allowed this plea to the bills of
complainant.

THE ELECTRIC MOTOR.
The railroad committee of the New York common coun-

cil has reported favorably tlie Fourth avenue railroad com-
pany's application to use electric motors.

The Sprague company have just received an order for a
large number of motors to be used in the new marble build-
ing of A. J. Drexel, Philadelphia. The average power of
the motors is about 73^ horse power.

The Sprague Electric Railway and Motor company are
just completing an installation of electric motors at the
Ophir farm. White Plains, N. J., the country residence of
Whilelaw Reid. The motors are to be used for pumping
water, stable work, and other purposes.

In speaking of the advantages of the electric street rail-

road the Chicago Daify News says " the question of cost
remains to be settled^ but enough has been already deter-
mined to warrant the assertion that it will certainly not be
greater than that for horses. If the Chicago city council
does not belong entirely to Baron Yerkes it will take some
cognizance of these facts before allowing him to inflict his

cable nuisance on another division of the city."

A week ago last Sunday being a pleasant day, it was de-
cided to put on the Richmond electric road tlie ten open cars.

This meant the immediate employment of forty new men,
conductors and drivers, ten of each for day and night service

respectively, who knewcomparatively nothing about electric

railroads, and especially of this most difticutt road to operate
on account of the heavy grades and sharp curves. That
everything ran smoothly without hitch or fault, nearly thir-

teen thousand passengers being carried, shows the perfec-

tion of the Sprague system.

The Supreme court of Iowa has rendered a decision of
general interest in the famous street car case of Des Moines,
la., granting to the Broad Haugc company the right to use
any kind of motive power except horse power. Twenty-two
years ago the city council granted to the Narrow Gauge com-
pany the exclusive charter to operate a street railroad for
thirty years. After having a monopoly of the street car
business for twenty years a rival company was organized and
has been in litigation with the old one ever since. The
Supreme court held that the old charier granted exclusive
rights for horse power on all streets occupied by the old
company. This knocked out the new company, which had
already expended .$150,000 in a plant, unless it could ope-
rate some other motive power. The city council granted a
charter for an electric railway, and the Supreme court was
asked to decide on the new phase of the question.

The practicability of employing electricity as a motive
power for stationary mechanical plants is no longer open to
question as to either its economy or its effectiveness.
Albert Gray, who has been, during fifteen years past,
supplying steam power from a central plant at 57 Park
place, has. within seven weeks past, established at the same
place an electrical plant and demonstrated that it can success-
fully compete with either the most economically conducted
private power plants the service of the Steam Heating and
Power company, or any system of shaft and pulley power
transmission. He employs three engines of an aggregate
450 horse power, and three Daft dynamos which are capa-
ble of transmitting to consumers an energy equivalent to

400 horse power. The territory in which he possesses the
exclusive right to employ the Daft system for generating
electric power is bounded by Broadway, Canal street, the
North River, and the Battery. In addition to his present
plant he is now erecting another on Duane street, below
West Broadway, that will have a capacity of 1,500 horse
power. Thus far, he supplies 2S0 horse power to about
eighty customers, but would already be running to the full

extent of his capacity if he were able to obtain sufficient

motors to meet the demand for them.

—

Nctu Ycrh Sun.

THE TELEPHONE.
The exchange of the Cushman Telephone company at

Logansport, Ind., will probably be opened for business by
June 15 th.

The Cushman Telephone company will probably begin
the work of soliciting subscribers for the Chicago ex-
change next week.

The office of the secretary of the National Telephone
Exchange association is now located in room 512, iS
Cortland street, New York City, in the Metropolitan Tele-
phone company's building. The treasurer's office remains
in room 501 of the same building.

M. P. Germain has carried out some experiments upon
the French railways with a view to determining the possi-
bility of communicating with a train in motion by means of
a telephone, using the two rails as conductors. His experi-

considerable degree of'ithments seem to have met
success.

The Bell Telephone company, of Buffalo, jST. Y.. has
settled with the heirs of James F. Norton, the colored man
who was killed some ten weeks ago while attempting to
rescue a horse from a telephone wire which had fallen

across the electric light wire and become charged with
electricity. The amount paid was $3,500.

A dispatch from Boston says : The American Bell Tele-
phone company has issued a circular offering stockholders
the right to subscribe at par for 2,000,000 seven per cent,

ten year bonds, issued for the construction of the long dis-

tance telephone system. The company will have the right

to redeem the loan Aug. i, 1S90, or any interest day there-

after at I 10 and interest. The transfer books close from
June I to June 10, inclusive. Each holder of fifty shares

is entitled to subscribe to one $1,000 bond.

At Denver, Col., William Gamewell appeared in the

District court of the first division in a suit against the Col-
orado Telephone company, for the recovery of damages
for injuries sustained by a fall from a telephone pole.

When the plaintiff removed the wire from the top of the

pole the pole fell, throwing him to the ground and rocks
below, causing very serious and severe injuries to his back
to such an extent that he is permanently disabled. When
the plaintiff rested his case Attorney Yail, on behalf of the

defendant company, moved the court for non-suit, princi-

pally upon the ground that the plaintiff had not shown his

lack of knowledge of the condition of the pole, and that

he had not been specially directed to climb and work upon
this pole ; in other words, that the plaintiff had not fully

proven the allegations of his complaint. General Brown
contested the motion, but the court sustained the motion
and the case was dismissed upon non-suit.

An interesting case to telephone and telegraph compa-
nies, and one involving some novel and important points,

was recently decided in New Jersey. A man named Dex-
heimer, having received permission from the city authori-

ties of Orange, N. J., to move his house through the

streets, notified the New York and New Jersey Telephone
company, to temporarily remove some of its wires, so that

his house might pass. The company offered to do this, if

Dexheimer would pay the actual cost of the labor, but not

otherwise. He refused to pay anything, and cut the wires

himself. The telephone company thereupon brought suit

for damages. The case was tried in the Circuit court,

Essex county. New Jersey. Judge Depue, of the Su-
preme court, who presided at the trial, held, that a tele-

graph company was entitled to recover damages caused by
the cutting of its wires by a contractor in order to make
way for a house which he was moving along the highway,
across the line of the telegraph company. He also held

that permission from the local authorities was no defence

to such an action, the moving of a house, or rather such
structure, on the highway, not being one of the rights of

the general public in the highway ; and also that such house

moving did not come within the definition of travel in the
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staliUcs ic'iiuiiiiij; i1ki[ llic lines of telt(;r:iph ccmipanios

should be so coiislniclcil as nol to iutLTfi'ic wilh imhlic

travel. Hy the judRc's chaise, it is settled tliat in New
Jersey, a Iclcplione company is not obliged to remove its

"wires at the belicst of house movers, if the wires are

erected according to huv. In tliis particular case, although

tlie evidence was conllicting. the jury decided that the

wires which were cut. were locatcil less than twenty feet

—

the legal height—above the ground, and therefore found a

verdict against the telephone company. The points of

law, in the charge of Judge licpnc, are however, just as

valuable for a precedent, and it may be said that the New
York and New Jersey Telephone company snstaineil a

defeat wllich was really a victory.

THE TELEGRAPH.
Old Man—" My boy, I have made a success of my life,

nnd I owe it to Uie principle l.-iuglu nic when I first went
out into the world to earn my own living." Young man

—

"What was the principle ?"—" Be slow and sure."

—

"What did you do when you first went out to work. ?"

—

" I was a telegraph messenger."

—

S/. Paul Globt'.

According to Prof. Gould's investigations it appears that

aerial telegraph wires on poles transmit electricity at the

rate of from 14.000 to 16.000 miles per second, and that

the velocity of the transmission increases with the distance

between the wires and the eartii, or in other words, with

the height of suspension ; and that subterranean wires,

like submarine cables, transmit with reduced rapidity.

Again, while wires sus, ended at a feeble height are known
to transmit signals at a velocity of some 12,000 miles per

second, those that are suspended higher give a velocity of

from 16,000 to 24,000 miles.

Personal Paragraphs.
\Vm. J. Buckley, manager of the Chicago office of the

Fort Wavne Jenney company, is having his new quarters

at 225 Dearborn street, first floor, fitted up in the most

elegant style.

Force Bain, of 76 Market street, Chicago, is not only a

genius in the electrical line, but in almost any other to

which he de%'Otes his attention. One of his latest exploits

is an exceedingly simple gas generator, by the use of which

gas can be easily and safely generated in a house at a cost

of about 35 cents a thousand.

Business Notes.
The Sprague Electric Railway and Motor company have

removed to their new offices, 16 and 18 Broad street, N. Y.,

where they wili be pleased to receive their customers.

The Eddy Electric Mfg. Co. has removed its office and
factory from Hartford, Conn., to Windsor, Conn,, where
all correspondence should be addressed. The facilities of

the company have been enlarged t.'* meet the constantly in-

creasing demands of the trade.

The Electrical Supply company, of 171 Randolph
street, Chicago, has issued a new catalogue, containing a

list of electric light tools kept in stock by the company. It

is a handsome piece of work, and is complete in every de-

tail. It would be difficult to name any article needed by
an electric light company which is not to be found in the

catalogue.

The VanDepoele Electric Manufacturing company, of

Chicago, have recently issued a catalogue of letters, repro-

duced from the originals by a system of photo- engraving,

all bearing upon the merits of the Van Depoele light. All

the letters are of recent date, and the writers speak from an
experience with the light varying from two to seven years.

In each case unqualified satisfaction is expressed with the

light and its operation.

Gilbert M. Smith has been appointed manager of the

Chicago office, at 64 Washington street, of the Ansonia
lirass and Copper company, of Ansonia, Conn., and has
already taken up his residence in this city. At the Chicago
office a large stock of insulated wire for ele trical pur-
poses is carried. By the way, the 18SS electric wire list of

this company is a compendium of useful information in

a very handy form.

The following complimentary letter was received last

week from the syndicate which put in the Richmond Union
Passenger railway. The Sprague compmy had no inter-

est in this road, nor has the syndicate any interest in the

Sprague company. This road is not only an electrical but
a financial success, having on certain days carried nearly
thirteen thousand passengers. The letter is addressed to E.
H, Johnson, president of the Sprague Electric Railway and
Motor company, and is signed by Thornton N. Motley,
Henry Steers, Maurice B. Flynn, committee on construc-

tion: "New York, May 15, 1888. We take pleas-

ure in notifying you of our acceptance of the
electrical equipment of the Richmond Union Passen-
ger railway. The road which you have equipped under
most trying conditions has been one of the most dif-

ficult, if not the most difficult, which could be met with in

street railway work. The excessive and continuous grades,
the numerous and sharp curves, the gradients in these

curves, tlie weight of the cars and the heavy loads which
they have been required to carry, together with the extent
of the system and the number of cars in operation, consti-

tute the enterprise the largest and most difficult of its char-
acter yet inaugurated in any part of the world. We must
confess that we have sometimes shared the doubts that oth-

ers have been so free to express as to the possibility of the
successful completion of this work; and hence it is with the
greater pleasure that we acknowledge the successful fulfill-

ment of all the terms and conditions of the contract, and
compliment you upon having achieved so signal a success.

The immediate financial success of the road has been un-
questionably due in a large measure to the economy devel-

oped in the operation of your system as compared wilh any
other method of street car propulsion. We shall be pleas-

ed to meet your treasurer to day, when we will make a full

settlement as agreed. We are already contemplating an in-

crease of equipment, and hope before the close oPthis year
to have at least seventy of your cars in operation."
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Electrical Patents.

lisned May 15, 18SS.

Switch for Electric Motors. Richard H.
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714.

Mather, Windsor, Conn.

715. Switching l">cvice for Electric Motors. Richard

II. Mathc^ Windsor, Conn.

726. Locking Device for Cable Splices. William R.

Patterson, Chicago, 111.

The invention consists in a locking device which en-

circles the joint of the cap and a pin connected there-

with to hold in place the screw-plug, which closes the

opening to the test wires.

734. Coin-Operated Electrical Apparatus. Norman
W. Russ, London, England.

,738. Galvanic Battery. George H. Sloane, Boston,

Mass.

741. Railway Signal. Charles D. Tisdale, Boston,

Mass.

756. Fare Box. Walter A. Crowdus, Dallas, Tex.

,766. Electro-Magnetic Car Brake. Albert P. Massey,

Watertown, N. Y.

,767. Manufacture of Telegraph Cables. William R.

Patterson, Chicago, HI.

"Claim. I. In an electric cable, the combina-

tion, with the core of insulated conductors, of a water-

proof pipe inclosing the same, and a serving between

the interior of the pipe and the conductors, said serv-

ing being in bunches, the bunches being compressed

by the pipe, whereby air spaces are formed and the

compression of the covering of the conductors at said

air spaces prevented."

,768. Method of Manufacturing Electric Cables

William R Patterson, Chicago, III.

The invention relates to the method of and apparatus

for manufacturing electric cables, whereby a core of

loosely twisted conductors is covered by a lead pipe.

The core is unserved and the wire is so disposed as to

substantially fill the pipe. As the core is only loosely

twisted, the fibrous insulating covering of the conduc-

tors will not be compressed, and the wires being ar-

ranged so as to occupy substantially the whole space

within the pipe and being substantially at uniform dis-

tances apart, the electrostatic capacity of a cable of a

given size will be the lowest possible. The cable also

will be quite flexible, and there will be little or no

danger of breaking or injuring the pipe or conductors

by bending.

,778. LTnderground Conduit for Electric Wires. Wal-

ter F. Smith. Philadelphia, Pa.

,781. Insulated Wire. Joseph D.Thomas, New York,

N. Y.
We give the last claim: " 5. The method of cov-

ering wire with a triple coating herein described, con-

sisting in first applying a soft rubber coat to the naked

wire, and thence winding over said coat tvt-o successive

spiral windings of tape, each wound in opposite direc-

tions."

,788. Automatic Fire Alarm. John Young, Chicago,

111.

The object of the invention is to enable the watch-

man at a fire patrol station or engine house to distin-

guish true alarms from those sent in accidentally. "

,811. Electro-Medical Apparatus. Peter Plor t, Sioux

City, Iowa.

S29. Telegraph Cable. William R. Patterson, Chi-

cago, III.

The invention is designed to render cables more
durable, of higher insulation and of better appearance

than heretofore; and it consists in a layer of dry paper

tape either outside or inside of lead tape, or preferably

inside and outside of lead tape, whereby the shellac or

paint from the lead tape is absorbed, and cutting or

puncturing of the lead tape is prevented, while the

cable rendered smooth and even.

Claim: ' 3. The combination in a telegraph cable

of a winding of lead tape with shellacked and over

lapping edges, a bed or winding of paper tape under
the lead tape for absorbing the excess of shellac, the

core of conductors, and an outer serving."

,845. Commutator for Dynamo Electric Machines.

Nikola Tesla, New York, N. Y.

,8,6. Manufacture of Incandescent Electric Lamps.
Edward P. Thompson, Elizabeth, N. J.

The invention relates to the manufacture of incan-

descent electric lamps; and the object of the invention

is to provide convenient and efficient means for expell-

ing the occluded gases from the carbon points formed
by the union of the filament with the leading-in wires.

This is accomplished by heating the leading-in wires

and the points independently of the filaments them-
selves both during the process of evacuation and after

the air has been exhausted, by means of electric cur-

rents caused to pass fiom an independent con. uctor to

the respective joints and through the filament.

,856. Repeating Induction Coil. John A. Barrett,

Brooklyn, N. Y.

.876. Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

Claim I. "An electric car or motor provided with
an armature adapted to be attracted by the poles of

the motor, and friction brake mechanism actuated by
said armature."
S77. Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

.914. Electric Indicator. John Tregoning, Hartford,
Conn.
941. Electrical Agricultural System. Edward M.
Bentley, New York, N. Y.
The invention relates to a system of supplying elec-

tricity from a central station to a movab'e electric

motor adapted to reach any part of a field or district,

and it is especially applicable to agricultural purposes
where a harvesting machine or other agricultural im-
plement is to be propelled by a motor over a certain

area of ground. It is evident .that, such a machine

must have both a longitudinal and a transverse move-
ment antl still maintain ils connection with the source

of current supply. The invention therefore consists

in suspending a line of conductors along one side of

the field or dislrict and providing a secondary conduc-

tor having a length c(|ual to the transverse dimension

of the field, which has a traveling contact on the main

line, anil with which the moving motor is in constant

connection.

The last claim reads: " 19 'J'he combination, with

a moving vehicle, of an electric translating device

thcrcnn, a stationary source of current, an intermediate

conductor, and a winding drum for said conductor

movable about a vertical axis."

382 968, Storage Battery. Charles D. P. Gibson, New
York, N. Y.

"Claim 4. The method described of filling cavities

in the plates of a storage battery by immersing in a

suitable liquid and electrically connecting and sending

a current through the plates under such conditions as

to nil the cavities with peroxide by disintegration or

deposition, or both, and exposure of plates to crystal-

lize and absorb oxygen."

382976. Electric Tele-Thermoscope. Harry W. llard-

inge, Leadville, Col.

382,990. Electrically Propelled Vehicle. Walter IL
Knight, New York, N. Y.

The invention relates to electrically propelled vehi-

cles, and it consists in an electrical or circuit controll-

ing regulator for the propelling motor, which is con-

trolled by the same manual devices at each end of the

vehicle by which the brake of the vehicle is actuated.

Last claim :
'" 6. The combination, in an elec-

trically propelled vehicle, of a resistance, a brake, and

a common actuating device therefor extending to op-

posite ends of sa-d vehicle."

382,997. Directory Indicator for Buildings, etc Thcmas

J. McTighe, New York, N. Y.

383.013. Telephone Exchange System. Charles E. Scrlb-

ner, Chicago, 111.

The invention is designed for use in connection wilh

a system of telephone exchange in which complete

metallic telephone circuits are employed. The inven-

tion consists in new switching apparatus and circuits

for the subscriber's outfit, by means of which a sub-

scriber who desires to talk to the central office may
ground his metallic circuit through his telephone and

connect the two with the listening operator as a single

ground circuit.

"Claim I. The combination of a metallic circuit

with a branch circuit containing the operator's tele-

phone and a switch included in the metallic circuit,

whereby said metallic circuit may be connected to and

disconnected from said branch circuit.

"3. The united metallic circuits of two subscrib-

ers, in combination with a branch circuit to ground,

including an annunciator and battery and switches,

whereby either subscriber may ground the metallic cir-

cuit, and thereby close the battery and drop the an-

nunciator."

383.014. Switch-Board. Charles E. Scribner, Chicago,

111.

Theobjei-tof the invention is to so arrange the cords

that the plugs may be carried up out of the way when
not in use, and yet remain within easy reach of the

switchman.

383.015. Clearing-out Annunciator. Charles E. Scribner,

Chicago. 111.

The invention provides for a clearing-out signal at

the central office which is not actuated where one sub-

scriber calls another, but which may be actuated at the

will of the subscriber.
" Claim 5. The combination, wilh an electro mag-

net normally shunted out of circuit by the polarized

armature of the electro-magnet of an annunciator, of

the neutral armature of said electric annunciator ex-

tended to for?! a double detent, the iron shutter sup-

ported thereby, said shutter being presented to the

poles of the normally shunted electro-magnet, whereby

the shutter is retained in position or allowed to fall,

according as current of one polarity or current in

reversals is sent through the annunciator."

383.016. Automatic Shunt for Magneto Generators.

Charles E. Scribner, Chicago, 111.

The invention relates to dynamo or magneto elec-

tric machines, and is designed to automatically open
the shunt circuit around the machine when the arma
ture is in motion, so that the current generated maybe
sent to line.

" Claim 1. The combination, with a dynamo or

magneto electric machine, of a shunt circuit around

the machine, an extra coil upon the armature, an elec-

tro-magnet included in the circuit of said extra coil,

and the armature lever of said electro-magnet included

in the shunt circuit, whereby the shunt circuit is held

open and current sent to line when the machine is in

operation."

383.017. Test Circuit for Telephone Call Boxes. Charles

E. Scribner, Chicago, 111.

The invention relates to testing magneto bells, or

telephone call boxes, and it consists in certain modifi-

cations of the circuits and switching devices, whereby
the generator and call bell of the box may be used for

making the tests required.

383.018. Key Board Apparatus for Telephone Ex-
changes. Charles E. Scribner, Chicago, 111.

The invention consists in providing a switch device,

in connection with the listening key or loop switch, by
means of which the strand of the cord connecting with

the sleeves will be closed to ground when the opera-

tor's telephone is looped into circuit of the cords.

383,046. Incandescent Lamp Attachment. Harry M.
Doubleday, Columbus, Ohio.
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C. F. DUNDERDALE,
Electrical Engineer,

154 La Salle St., CH ICAGO, ILL
Electi'lc Apparatus, Standard Volt-Motcra, Am-

meters, Galvaooinetera, Incandescent Lamps for

Series or Multiple-Arc Circuits, Motors for Constant
Current or Constant Potential Circuits, Dynamos for

Arc or Incandescent Electric Lighting, Metal Depos-
Itlne or PUitlng Purposes, Arc Electric Lamps, elllicr

Clutch or Rack-Feed Movement, Cut Outs, Mngneto-
Bclls, Mouldings, Cleats, Bridges, Rosettes, Ceiling-

Boards. Insulated and Water-Proof Electric "Wire and
Electric Supplies and Instruments.

IQinneapolis Subuiay Co.
MINNEAPoLrS. MINN..

Arc now nialdng Uicir innps preparatory toconstruet-
luK Electrlcai Conduits throuuMiout the fire llniitB of
the city, which will enable all partlcH desiring to run
wires 10 do so without the delay and expense of
building their own Subways. At least 90 miles of
Subway ducts will be completed this eeasou.

Pailles deyirJnt' sjiace address

MINNEAPOLIS SUBWAY CO.,
JAMES W. LAWRENCE. Sec.

Minneapolis, Minn.

TJNK^BELTy
VAfHINERY Co

11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, (25 No. 5th St., Phila.

Friction Clutch Pulleys

FOR DYNAMO DRIVING.

Investigate before Buying.

CIIAS. A. CHEEYEB, Prcs. WILtARD L. CANDEE, Trcas.

The Okonite Company,

No. 13 ^tffUliTX^. PARK ROW,4.0 N/^
lTE"Wi TORIS.

trade mark.
Manufacturers of

ELECTRIC LIGHT, TELEPHONE and TELEGBAFH
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that it is the safest wire for the purposes known, and we
can, without hesitation, refer to parties who are now using It. We are also manufacturers of tlie celebrated
OKONITE TAPE, the 3est Insulated Compound for making Joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch. 42 LA SALLE STREET, Chicago. III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha, Neb.
Boston Branch, F. E. PETTINGELL & CO., Boston, Mass.

Kansas City Branch, INTER-STATE ELECTRIC CO., Kansas City, Mo.

The Electrical Construction Go.

G. A. HARTER, Manager,

171 Randolph Street, Chicago.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, E c, Etc.

GARLOCK'S RING PACKINGS
SECTIONAL RING

AND

ELASTIC RING.

Ihe Best Packing

Made
For High Speed Engines

Send for particulars to

THE GARLOCK PACKING CO., -

Send for Circulars to The Garlock Packing Co., Palmyra, N. Y. , and Rome, Ga.

THE "CLARK" 'VSriRE.
Insulafion Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspectoe of the Boston Fire Underwriters' Union, under date of March
29, 18S6, he says : ",A Thorough.ly Reliable and Desirable Wire in Every Respect."

The rubber used In Insulating our wires and cables Is specially chemically prepared, and is guaranteed
to be waterproof, and icill not deteriorate, oxidize or cracky and will remain flexible In extreme cold weather
and not affected by heat. The Insulation Is protected from mechanical Injury by one or more braids and ihe
whole allcked with Clark's Patent Compound, which Is water, oil, acid and, to a very great extent, fire proof.
Our insulation will prove durable when all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of insulation for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hampshire Street, Boston, Mass.

HENKT A. CLAKK, Seneral Manager. HERBERT H. EUSTIS, Electrician.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^upplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet,Tele-

phone and Electric Light Wire.

BUILDERS OP

pisher's [lectric

AND ALL APPLIANCES FOR CITY AND SUBURBAN

^- LECXRIC RJSLIL-KrJLYS- =*

General Offices and Works, DETROIT, MICHIGAN.

The Eddy Electric Mfg. Co.
r;MANUFACTURERS OF^

Automatic Electric Motors,
IN ALL SIZES FROM ONE-HALF H. P. UPWARDS.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of IVlanagement,
Remarkable Simplicity, Etc., Etc.

Dgnamo Elecl^ric n|achine8,
For Electroplating, Electrotyping, Copper Refining, Etc.

C. F. DUNDERDALE, Agent.
154 LaSALLE STREET, CHICAGO. The Eddy Electric Mfg. Co., Windsor, Conn.
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THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON, 0.

MAM'FACTrKKIl.H I'F

Hard Rubber goods for Electrical purposes.
Si-KOlAl/riKS OK AM- KINDS MADK TO OHUKIi.

Soft Rubber Tubing and; Rubber Tape.
CiltftloKuc mill Prlcufl furiilHlicd on ttppltcntlon.

KiHiKNH F. rinLi.ir.i,

IVusIilcnt.

>V. H. Sawykr,
Scc'y iinU Mk'ctrjcliiii.

iDierici Electrical Worts

/-^,

PROVIDENCE, R. I.,

Maiiufuclurers of I'alcnt Finished

insulated Electric Wires,

Telephone and Incandescent Cord;:,

Electric Light Wire

jragnet Wire, Patent Rubber-Covered
"Wire, Lead-Encased Wive, Flex-

ible Cordage, Office and
Annunciator Wire.

UNDERGROUND andAERIAL CABLES.

NEW YORK OFFICE: 18 Cortlandt St.

P. C. AGKERMAN. Agent.

ONE l{r;A.SON "WHY

"Municipal Lighting"
SIIOlfLI> UK IN TIIK 1IAN1>S OV

KVEKY CITY COI'NCIL.

[Kxtriict frnin tlio annuiirmesBiiyc of lloii. Timothy
Noslvr, • ( Mi»r.|iR-it<'. MIcti.J
" >[p. Kred 11. w lil|>i>l.', uf Ditrdt. MIcli.. wlio wna

illrecli'd liy ilu' Di-iiuli limird of AldcriiieD to procure
idl idiliitDiildi- Inroi-iiiiilIoiionlliG sulijcct of MiiiiIcI|)h1

l.lt;liHii|,'. Iiiis kindly soiit me iidvaiiced stiei' b of hiiuIi

[lurilniis of I lie repori na bciir upon (lie quest too wliieli

yi'U will have to coiiBlder. mid I e'adly submit tliein

(o yt)u to be pliiecd before I he Incoming council for

its InforiniUlon and guidance. The report Ib exhaust-
ive and highly vii;uable."

[Extract from council proceedlnpfl.]

"Mayor (;lark—In connection wllh these very In-

structive and Intei'eHtIng reports of Jlr. Whipple,
which will fiinilsb ibe basis uf Information for the
iK'liiiii of tlic city In the future, Ib the announcement
(liat ilir matter will be puhllsbed In book form. The
boiik will furnish a large amount of information.

Wliiit bhall we do with these documents and this

communication? "

"Aldennan Henneasey—I move Ihey be placed on
Hie for future reference."
"This was seconded by Alderman Conners and

unanimously carried."

[Rxtract from Mayor Clark's speeih.]
^"yVe have listened, and with great interest, to the

communication received from Mr. "Whipple, and It Is

tonic, and no doubt It Is to you, a very Instructive

and enterialnhig document, and will furnl&h Informa-
tion for our future guidance. We certainly have
reason to he grateful to blm for his Instinctive

reports."
Send sevcnty-flve cents for a copy to

FRED H. WHIPPLE,
Detroit, Mich.

Copies bound In Kussta, $1.50.

AIR TIGHT NEW PERFECTED
CHEMICATj wokks,
^ CELLAK.S,

ICE Kooais,
or the like, can
not be safely

lighted without
them, and there

would be no loss of

ight from use of extra

glass globes.

Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writi.ig to advertisers.

Push Buttons and Switches
AT SURPRISINGLY LOW PRICES

THE QUALITY OF GOODS.
FOR

Mansfield Electric Co,
383 FEDERAL STREET, BOSTON, MASS.

Socket$ [amp

protector
Gives the security of a dry

atmosphere to lamps exposed

to
DAMPNESS,
ACID FU3IES

and exposure to the

changing influences

of the weather in

out-door use, as

for

Street Lighting,
ON

Steamers, Ferry Boats, Etc.

Tie Electric j

Coflstrnction & Siply Co.,

87 Liberty Street, NEW YORK.

Give outline measurement of sockets or

name of lamp used in ordering. Only 16

C. V. Fixtures in stock at present.

T"' CLEVERLY ELECTRICAL WORKS
IOI8 Chestnut St., PHILADELPHIA.

ELECTRIC CALL BELLS.

UNIVERSAL ELECTRIC BELL.
This bell has been thoroughly tested and extensively used.

It Is built on an iron frame, encased In a neat e.\cavated
block of a varii'ty of woods. It will ring in any posiiion, on
long or short circutis. one to six cells of battery, without re-

iidjusimont. It Is well made, has platinum pointg, is nickel
plated, small and tasty, and is exactly adapted to all kinds of

eleelrieal bell purposes.

BUZZAR ELL.
The Buzzar Bell has Hie same general appearance os the

Unh ersal, only much smal'er. and Is preferable to ihe usual
call bell where a quiet signal is required without attracting
general attention.

I. W. COLBURN & CO.
No. 174 Main St., Fitctiburg, Mass,

Machines for Arc and Incandescent Electric
Ligliting, Electro-plating and

Experinieutal Use.
Send for large Illustrated Catalogue, also " Hand-

book of Ready Xieferenec, Vest-pocket edition.

BINDERS!
FOF. THE L

WESTERN ELECTRICIAN,

Can be h.-vd at this Office.

Price, $1.00. I

Western Electrician,

6 Lakeside Building:, Chicago.

SCHENECTADY, N^. Y.,
MANUFACTUBERS OF

Insulated Wires, Flexible Cords ^n£Gables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B. LYMAN,
Electrical Supplies,

C'eveland,

Ohio.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send for Catalogue.

GEO. H. BLISS,
ELECTRICAL EXPERT

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical iRventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET. CHICAGO ILL.

THE

WESTERN ELECTRICIAN,

CHICAGO.
I

AND TDE

ELECTRICAL ENGINEER,

NEW YORK.
A year's subscription to boih journals 1

for $5.00.

Send your orders to the

WESTERN ELECTRICIAN, I

6 Lakeside Building, CHICAGO.
^

rSBSnSSaHMI^^H^k

tij^Si

^1
fl
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Ijeisler ^lectric [ight |{o.

809-817 S. 7th Street, ST. LOUIS, MO.

MANTJFACTDKERS OF

The Heisler Patent Incandescent
Electric Light System.

The only and original Alternating Current Long
Distance Single Wire Incandescent.

We liave built 24 Cen-
tral Station Incandescent
Plants within one year,

all of which are on a pay-
ing basis.

This System combines
successfully the illumina-

tion of the streets with a
general supply of light for

stores and houses.

Any desired distance can
be reached at small cost

;

No. 8 American Gauge
< 'opper Wire being used
for the outside line, No. 11

for indoors, for any num-
ber of lights of any size

from 20 to 200 c. p. lo-

cated anywhere on the line.

A perfect automatic regu-
lation adjusts for every

variation of the load from the full capacity to one single light. We do not need
transformers, distributors, safety catche.s, resistance boxes or any other electrical

contrivance for distribution or safety.

Special attention is called to the superior advantage of this system for economical
management. To its flexibility, no mathematical calculation being required for wiring
or alterations of circuits. To its production of nearly double the candle power to the
H. P., as compared with any other system.

We can furnish substantial proof that our system is a successful competitor against
all present methods of illumination.

Forest City Electric "WTorlsLs,
Manufacturers 01 CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GANG SWITCHES, FROM 5 TO 40 AMPERES

Quick Make and Break Uncon-
trolled by the Handle.

CorreflpoDdence

Solicited witli

Electric LIglit

CompanleB.

W. B. CLEVELAND, Proprietor, 183 SENECA STREET. CLEVELAND,

in liWlli
is tanned on the surfaces

only; the

Iff11101 liMWHUE-
SendforOur Valuable BookforEngineersandBeltUsers. Free.'^

' Agents in all Cities. Send for Trial Belt.

Our Belts are tlie strongest, most even and perfect Electric Belts made.

Writing Telegraph Company,
57 MURRAY STREET, NEW YORK.

This Company owns the Letters Patent

which thoroughly control the transmission

of written messages by telegraph in the only

known practical way, and are prepared to

establish Central Office Exchanges as a means

of communication between subscribers in

cities and surrounding towns.

Communications are written with pen and

ink in the handwriting of the person writing

the message.

For particulars address

The pen in the office of the subscriber re-

ceiving a message makes a fac-simile of every

letter as fast as it is made with the pen in the

office of the person writing it.

All instruments are under the control of the

Central Office, and messages are recorded on

the instrument of a subscriber, whether he is

present or absent.

All communications are secret, and the

written record is of great value in commercial

use.

P. O. BOX 1322. WRITING TELEGRAPH CO., NEW YORK.

THE LAW TELEPHONE COMPANY
Begs leave to announce that it has largely increased the quantity and surface and greatly improved the form of the negative element of the

The New Form is clearly shown in the outs and needs no explanation.

ITS ADVANTAGES.
The Battery holds up longer when overworked^ recovers quicker when relieved, and the material being all

in one piece instead of in two pieces, the breakage heretofore suffered in transportation, in handling, and in

any depolarizing treatment (after accidental short circuiting) will be wholly saved. "It was good before; it

is littler now." The Battery o//;«-tow is unchanged. The negative element is of the same material

and undergoes the same preparation as before, and is everlasting, and so guaranteed.

THE OTHER FEATURES OP SUPERIORITY, NAMELY:
Connections that will not corrode, Lock-tops that absolutely prevent evaporation and creeping

of salts, absence of grease, Flint Glass well annealed, Hard Rubber Bolt connection
that is reliable and durable, pure Zinc and pure Sal Ammoniac, etc

,

Address ARE ALL PRESERVED.

Z.^'W TSZiBFZZOXTS COMFiiITT,
112 LIBERTY STREET, NEW YORK.

Sole Agent for the Pacific Coast, GEORGE.L. HENZEL,:San Francisco, Cal.
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DYNAMO TENDERS' HAND-DOOK.

By F. B. BADT.

100 pages; 70 illustrations; flexible cloth binding; size of type page, 6x3 inches.

Designed for Dynamo Tenders and Linemen, Stationary and Marine Engineers.

Just the book for men who wish to learn how to operate and care for electric light

installations. The only book of the kind in the English language.

First Edition of Twenty-Five Hundred Copies nearly exhausted. Second

Edition under preparation.

PRESS notices:

Electrical World, April 7, 18S8.

Although most electric lighting companies publish short rules for the guidance of

those in charge of their apparatus, still the kinship of all dynamo machinery is so

close that a series of rules which shall be general as to their installation and cave are

evidently of considerable value to those who may have to operate the different types of

machinery by various makers. It is with the object of presenting such general rules

that Mr. Badt has prepared the little work before us, and it must be acknowledged to

be a very simple and lucid explanation of the management and operation of electric

light plants. The rules are, of course, designed to be eminently "practical," and will,

therefore, be looked upon with special favor by those in charge of such machineiy.
The book includes an elementary discussion of the principles involved in various types
of machines, the manner of starting up plants, the keeping of the machinery in good
order, the repairs "which may have to be made to various parts, and the testing of the
machine to determine faults. A series of chapters also treat of the manner of handling
lamps, running lines, and installing the various multiple series systems and plain inciin-

descent systems, and the use of indicators in station work. The accumulator is also

discussed briefly, and the book closes with the rules of various underwriters' associa-

tions. The text is elucidated with over 7U clear illustrations, and this, together with
the convenient size in which the book is published, cannot fail to make it a valuable
companion to those for whom it is intended.

Modern LigU and Heat, March 29, 1888.

Among the hand books which are of use to non-professional readers who wish to

gain some slight knowledge of electric machinery, may be mentioned the Dynamo
Tenders' Hand Book, by F. B. Badt, a copy of which has been received at this office.

This little book, which is very primitive in its character and presupposes no electrical

information on the part of the reader, would be of use to any intelligent person placed
in charge of a dynamo machine; though it would not replace the more complete hand
books now on the market. This is not intended for a criticism for it is the evident pur-
pose of the book, as may be seen from the author's words in the preface which we here
ciuote "the aiithor has striven to lay down * * * general rules for the care and opera-
tion of electric light installations and discarding cntirelj' the use of technical phraseology
and scientific terms and formula, has endeavored to confine his use of words to those
very plain, simple and elementary in character." The book is well printed on good
paper and neatly bound in black cloth.

Gliicacjo Daily News, April 37, 1888.

Dynamo Tenders' Hand Book is, as its name indicates, a work containing the first

principles underlying the philosophy of electricity as applied for illuminating purposes,

and prac'ical instructions as to the care and operation of dynamos and other electrica,

appliances. Though a small volume the book is comprehensive, is copiously illustratedl

and, coming as it does from a practical engineer—Lieut. F. B. IBadt of the Royal Prus-
sian artillery—should be reliable.

Electrical Beview, April 7, 1888.

Of all the volumes which have hitherto been published relating to dynamo electric

machines and their operation, few of them have gone into the practical details of the

care of the machines and general ec[uipment of the station in such manner as would en-

able unskilled attendants to comprehend and carry out. This little book is unique in its

simplicity of language, its avoidance of the hard words and the technical expressions

and definitions of the ordinary text book. It is exactly what its name indicates, and to

dynamo tenders, engineers, linemen and others, who are daily looking after plants and
parts of plants, this little book is fidl of information and points, which it is needless to

say the author is most competent, from his extended experience, to give. The whole
book is full of illustrations, and is written in such a manner "that he who runs may
read." The portions devoted to "diseases of dynamos" and the remedies therefor, the

chapters on arc lamps, instruments, and various ready methods of testing for faults

anywhere in the system are specially worthy of attention. In fact the book contains

information for everyone interested in electric lighting, and should be in the hands of

all station attendants and linemen.

American Correspondent London Electrician, April 20, 1888.

In regard to books, I may mention the appearance of a very handj^ little book
giving instrvictions to dynamo tenders, in the construction, maintenance and operation

of electric light and power plants. It is published by the Western Electrician Com-
pany, of Chicago. The author is Mr. F. B. Badt, who was at one time, I believe, an
officer in the Prussian army, and is now connected with electric lighting in Chicago.

Light, Heat and Power, April 16, 1888.

Mr. Badt has embodied general rules for the guidance of those in charge of electric

lighting apparatus, in his little volume, and has included many points and matters of

general interest. He has discarded technical phraseology and the intricate scientific

formulae, as far as possible, and has brought his directions within the grasp of the

many who need such instruction, and who have not had the desirable technical pre-

educalion.

Price, Postage Pre-paid to any address in United States or Canada, $1.00.

Address

WESTERN ELECTRICIAN CO., Publishers,

6 Lsikeside S'uilding, CHICAGO.
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"C & C" ELECTRIC MOTOR CO.
FAN OUTFITS,

^, ^, % HORSE POWER.

Fan Outfits with the Latest Me-
chanical Improvements for Arc and

Incandescent Circuits.

Motors designed to drive any make of
Ventilating Fan.

ARC MOTORS
with our new Automatic Regulation

keep their speed absolutely

constant.

Automatic Motors for any Incandescent
Circuit.

MANUFACTOHV: 90 SoutH Fifth AvB., NEW YORK. Chicago office: Adams Express Building.

HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BARE AND INSXJLAXEID 'WyiRE.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper IVIagnet Wire, Flexible Silk and Worsted

Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Worlt. Insulated Iron Pressure Wire.

PATENT "K^ K
" LINE WIRE

FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

factories: waterbury, con n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL,
185 DEARBORN ST., CHICAGO, ILL.

AGENTS FOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

MAGNETO BELLS.

Rose & Rein,
Electric |l|orks,

322 N. Second St.. Si. Louis, Mo.

BUY A

FOR A DOLLAR.
WESTERN ELECTRICIAN,
6 Lal<eside Building, Chicago.

I

THE GLOBE ELECTRIC COMPANY,
Office, 46 S. Water St., Works, Champlain St., Cleveland, 0.,

—MANTTFAOTUBBBS OF

—

ELECTRIC lilGHT and POWER and TELEGRAPH
and TELEPHONE

Switches 4andf Swil^chboards,
Ampere Meters, Volt Meters and Resistances, Lamp Holders,

Cut Outs and Commutators.

Agents for European and other E/ectr/c Specialties.

Ujaterhouse System of grc ^ Incandescent

ELECTRIC LIGHTING.
Long Distance Series Incandescent Lighting,

All Candle Power Lamps, Automatic Cut-outs for Constant High
Tension Currents.

OUR INSTANfANEOUS REGULATOR

enables a long life and clear globes to be obtained, and the high efficiency

of our Dynamo obtains more candle power per horse power, in both
Arc and Incandescent Lighting than any other systems.

Gold Medal awarded, Mechanics Fair, Boston, for Instantaneous
Automatic Current Regulation.

12 and over i6 candle power lamps to the horse power.
2,000 candle power, nominal Arc Lights on less than 2 lbs. coal per

lamp, per hour. Not equalled by any system. Send for Catalogue.

Ulaterhouse Electric S |||fg. Co.,
Chicago Office 154 LaSALLE STREET. HARTFORD, CONN.

SHAW^ GEARYi
MFGR'S ScDEALERS " „

53&55N0.SEVENTH ST,

.. PHILADELPHIA ^

SEND FOR CATALOGUE.

Ulestern Electrician.

ecknchi,
TRADE

((

GONDA DisqtJH Cell Completk.

DISQUE" GONDA BATTERY
MARK.

The Only Genuine Leclanche Porous Cell Battery

Every Jar and Porous Cell bears tlie LABEL
and the Trade Mark, GONDA.

XiIK£ every great success the Battery has a host uf imltal Ions, all of

them called "Disque Leclanch^" and none of them the same Battery.

They are all much Inferior to and do not compare with the genuine, c

Insist upon your dealer furnishing you with the genuine Gonda DIsque

Battery.

The LECLANCHE BATTERY CO.

14:9 West ISth Street, New York,

ScdaitrhJr,

GoilA

.^^u ^^^"O "JP THE tiWBt."'"^^*^'^

'ECLANCHE BATTEB!,5,°V.

Gonda Dibqtje Poeous Cell and ?ino.
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CENTRAL ELECTRIC COMPANY,
imii

Pins and Brackets of Straight-Grain White Oak, plain or painted, at bottom prices.

Special Prices in Car-load Lots.

42 LaSALLE STREET, CHICAGO. ; i^-.:f..

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc.

T=t Aiixr,
ELECTRICAL AND MECHANICAL ENGINEER, %'A^.J8¥lgYuRER.

Office and Works: 76 MARKET ST., CHICAGO.

Chicago Electric Club.

There will be a meeting of the Chicago
Electric Club Monday evening, June
4th, at 8 o'clock, at the rooms of the Club,
123-124 Clark Street.

aiLES JLITXI-I^JLGrTEXIC SHIELID FOR -WTJLXCIiES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Oentlemen : — Tour Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day
it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines m our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-

tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-
keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully, |

CHAS. J. VAN DEPOELE,
^

Electrician, V. D. P. E. M. Co.
Sure protection from all Electrical and Magnetic disturbances.

Send for descriptive circular. GILES BROS

'
' * * * I have no hesitation in saying
that I believe the shield would perfectly
protect the watch against any magnetic
influence to which it is likely to be ex-
posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-
ing the watch rnovement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time-pieces promises to
be of very great importance to borologisls
and watchmakers ; it will render opera-
tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

CO. 103 State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactured for both

f\re apd l9eaQd(^s(;e9t (^irquits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

Address

:

CORRESPONDENCE SOLICITED.

1 1 SOUTH STREET, BALTIMORE, MD.
Factory A, Constitution and Monument Sts. Factory B, Buren and Monnment Sts.

NEW YORK

:

Rooms 347, 348 & S49 Pottke Building.

BOSTON

:

Rooms 57 & 58 Hancock Bldg., 178 Dhvonshtbb St.

Western Desartment, DearliorD Bniliiliii,130 Dearliorn Stjoois 30-31, CMcdp, 111.

T\)e U/oodbury

AUTOMATIC

Cut-Off High Speed

ci^giiie;.

-MANTIFACTtJRED BT-

^ooDBUr^Y Gnginb

(company.

ALSO BUILDERS OF

piaip 5lide l/alue

AND

DonlilB Yalve Meflimn Speefl

AUTOMATIC

Cut-off E^9<Ji9(?s

AND

TUBULAR BOILERS.

Address the MannfactQrerB at

652 Mill street, ROCHESTER, H. Y.
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TRY THE RICHMOND CARBON.
MANUFACTURED BY-

RICHMOND CARBON COMPANY, NORTH ADAMS, MASS.

C3r:nsc>FLC3r:Ei JBtJS^FS.rCOlSr,

::::::::::::::::::::::::::::::.::::.:...:.:: LAW OFFICE ,
::::::::::::::::::::=:::::::::::.:..=::::..^

Rooms 68 and 69 Temple Court, 225 Dearborn St., CHICAGO.

PATENT AND TRADE - MARK CASES.

BINDERS
FOR THE ^w'estern Electrician

CAN NOW BE HAD AT THIS OFFICE. PRICE .$1.00.

WESTERH ELSCTRICIAK, 6 Lakeside Building^ Chicago.

United States GlectriG Fire Alarm (Jo.

EVART, MICHIGAN.

PKOPRrSTOItS OF THB

Chase Police and Fire AlariTelegraDli

SYSTEMS,

The most Efficient, Durable and Re

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

FKANKLIN S. CARTER CHAS. M. WILKINS.

ESTABLISHED 18 6 7.

E. WARD WILKINS.

PARTRICK & CARTER,
Manufacturers of and Dealers in Every Description of

Electrical Supplies.
WE MAKE A SPECIALTY OF

Hotel and House Annunciators, Burglar Alarms, Bells, Batteries,

AND A FULL LINE OF

SUPPLIES FOR ELECTRIC BELL WORK.

We publish Catalogues of all our Manufactures, and will forward to any address

upon application.

N. B.—In applying for Catalogues please sta,te whether " Electric Bell " or " Gen-

eral Supply" Catalogue is wanted, and if in the trade inclose business card for discounts.

114 Sontb Second Street, PHILADELPHIA, PA.

TheJrush^lectricUompany
-OF-

CLEVELAND, OHIO.
MANUFACTURERS OF

BRUSH ARC
AND

Inimm Mm L|l|

ELECTRIC MOTORS!
CARBONS FOR ARC LAMPS, ETC.

I

Electric

Light

Carbons

Adapted to all Systems.

CITY OFFICE,

IllPineSt,

ST. LOUIS,

MO.

Chicago Office, 130 WasJiington St.

ALEXANDER KEMPT, Special Agent.

NEW PATENT GAS ATTACHMENT
FOR FITTING ELECTRIC LIGHT SOCKETS TO GAS FIXTURES.

No more burnt wire conductors where this attachment is used.

Remove gas burner, screw nozzle In Its place; by replacing and screwing gas burner on nozzle, you effect

n solid, permanent, gas tight job. Send orders to FRANK S. MARR, Contractor.

Bissell Block, PITTSBURGH, PA.

DYNAMO TENDERS' HAND - BOOK.- By F. B. BADT.
100 pages ; 70 Illustrations ; flexible cloth binding ; size of type page, 6x3 lochea. Designed for Dynamo

Tender,^ and Linemen, Stationary and ilarlne Engineers. Just the book for men who wish to leara how to

operate and cave for electric ilglit Installations. The only book of the kind in the English language.

Trice, postage pre-paid to any address in United States or Canada §1.00.

Address, WESTERN ELECTRICIAN CO., Publishers, 6 Lakeside Building, Chicago.

Emmm^T' ^M.'mmmmm.

I'sk.irsL^Lety GsLirJ^oxi.

I
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P. * B.
hleatherproof j^ioe }jjjin

"As a substitute for the old fashioned
Underwriters is a grand success."

Weatherproof. Waterproof.
Will not cause grounds if run through foliage. Will not endanger the lives of linemen.

Costs very little more than Underwriters. Write for quotations.

BELLS. BELLS.
iRN/ifflENTAL AS Well hs Iseful

first class workmanship.

— ——--^-----^U(^ry B(^II Q^ara9t(^(^d. :::^::::::::::: :::::: :

BOTTOM PRICES. BOTTOM PRICES. BOTTOM PRICES.

Write for Catalogue and Quotations.

KANSAS city :

Owing to many favors, for which we

thank our Western friends, Mr. C. H.

Cone's headquarters at 125 W. Sixth

Street became too small for his require-

ments and he was obliged to go through

that ordeal which has caused many an

otherwise exemplary head of a family

to be found wanting— a spring removal.

Mr. Cone is now comfortably located

at 505 Delaware Street, and friends are

nvited to call or write for any infornia-

tion or goods wanted.

M

Further Information

REGARDING THE ABOVE ADVERTISEMENTS

PLEASE ADDRESS,

jiiBi Sim ft
MANUFACTURERS OF

Bare t Insulated |l|ires g Cables,

AND ELECTRICAL GOODS OF ALL KINDS.

171 Randolph St , CHICAGO.

FACTORIES: BRANCH OFFICE:

Ansonia, Conn. 505 Delaware St., Kansas Ciiy.

CATALOGUES.
r' ^
We have recently issued Catalogues

as follows:

Nos. §47 and §48 (combined),

WIRES, CABLES,
CONDUCTOR CORDS,

METALS, CONSTRUCTION
MATERIAL, ETC., ETC.

No. §49, ELECTRIC LIGHT TOOLS.

No. 64§,ELECTRICALHOUSEGOODS

These Catalogues are intended for

the use of our customers, and are for-

warded free of chargfe. Write for them

if not yet supplied.
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^uio Hundred and Vpuienty-^even [amps

ti

I

OF-

The Van Depoele System.
xo OUR r>jLXROisrs. 5J

JAS. REILLV. Pieaidflnt F. S HEFFERNAN, Tn J S AMBROSE, S«ct'y and l.1t.r.ag«f

OjI'VC^ <yZ

VAN DEPOELE

STANDARD LAMP.

<^u^:n^^, Q^c.

,

.;
.".^^. .5...H- ' !..Jy»<f ..

YAM DEPOELE ^i£eCTPJC WF'G. CO.,

CHICAOOt JL,Iy. ,

GENTLEMEN

:

YOURS OF THE 3OTH . U l^TN . 1 OULY RECBIVBOi WB

COMMENCED THE USE, OF ONE OF YOUR. SIXTY lylQHT ELECTRIC

LIGHT DYWAMOS,AND SIXTY DOUBLE ARC LAMPS , NEARILY FOUR

YEARS AGO, THE LIGHT WAS SO SATISFACTORY TO OUR PATRONS

AND THE EXPENSE QP REPAIRS AND MAINTAIHANCE IN OPBRA-

-TING THE PLANT, SO ECONOMICAL TO OUR COMPANY, THAT WE

HAVE GRADUALLY INCREASED THE SIZE OP OUR PLANT, UMTl LL

WE ARE NOW USING,TWO SIXTY LIGHT DYNAMOS, TWO FORTY LIG

-HT DYNAMOS, ONE TWKLVE LIGHT DYNAMO, AND TWO HUNDRED AND

TKEN3^ SEVEN LAMPS, OP THE VAN DEPOELE SYSTEM.

THE BRILLANCY OF THE. LIGHT, THE ECONOMY IN THE

STSAM POWER,WERE THE STRONG MOTIVES FOR OUR LARGS IK-

CREASE OF YOUR MACHINERY.
YOURS TRULY.

SPRINGFIELD ELECTRIC LIGHTING COMPANY.

ELE

VAN DEPOELE

PER, C^ 0^ ^^'^^^^^^vC*...^--*—- Double Carbon Lamp

TREASURER.

MUNICIPAL LIGHTING OUR SPECIALTY.
SEND FOR CATALOGUES AND TESTIMONIALS TO THE

VAN DEPOELE ELECTRIC MANUFACTURING CO.,

15, IT, 19 <& 21 ISTortli Clinton Street, CHICiLGrO, ILI--
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

>Fort Wayne Jennev Electric Light GompanY
FORT WAYNE, INDIANA.

The most carefuUy worked out and complete Alternating System of aiectrio

Zilglitlng in Ezistence.

ARMATURE

UmiM

Converter

12

16

TO THE

Horse Power

Guaranteed.

SLATTERY ALTERNATING DYNAMO.

port U/ayneJenney Electric Oght Company,!
MANUFACTURERS OF i

Xlie Slsittery IndvLction Systena,
I

AND

THE JENNEY ARC DYNAMO AND LAMP.
Main Office and Works, FORT WAYNE, IND.

\

NEW YORK OFFICE: 242. 244 E. I22d St. New York Electrical Construction Co.

CHICAGO OFFICE, 115-117 Monroe Street, I PHILADELPHIA OFFICE, 26 N. Seventh St.,

W. J. BUCKLEY, Manager. I G. A. WILBUR. Manager.

CITY OF MEXICO OFFICE MEXICO, F. Adam, Successor.



$3 per Annum. EVERY SATURDAY. 1 O cents per Copy,

Vol. II. CHICAGO, JUNE 2, 1888. No. 22

PHCZIMIX GLASS COMPANY.
—MANUFACTUIiKBS OF—

Electric Light Globes, Shades,
ETC.

Send fok Catalogue and Price List.

729 Broadway, New York.

43 Sixth Avenue, Pittsbiirgli, Pa.

Standard Underground Cable Company,
ueaeral Offices. No. 708 PiNN. AVE., PITrSBUBSH. Pa.

Branch Offices

:

New 7orlc, Telephone Balldisg, Cortlasdt Street

0. L. Wiley Maaager.
Chicago, 133 Sist Madlscn Street, F. E. Dege>

hardt, Manager.

MANtlFACTUREIlB OF

The Daring Jnti'lnductJon^d Bunched Cables
For Telegraph, Telephone, Electric Light and Power; Underground, Submarine

and Aerial.

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line Wire, Underwriters', Magnet, Annunciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables.

,DAn KERITE INSULATION.
The acknowledged Standard for durable and high

isulatlon. Its merits proved by a record of over
luarter of a century. Adapted to all electrical purposes.

Electric Light and Power. Aerial Use,

Telegrapli and Teleplione, All Sizes Subterranean Use.

Railway and all oilier LnnH Enraged Wires Submarine Use

Branches o( Signaling.
*" cnouaou niiBi.

concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen'l Mgr., l6DeySt.,NE^ YORK.

AMERICAN

Heather [ink Beit Co.

SPECIAL

DYNAMO^BELT!
Chas. a. Schicren & Co.

Manufacturers and Sole Agents,

47-5 1 Ferrv St., New York.

86 Federal Street, 416 Arch Street,

BOSTON. PHILADELPHIA.

46 S. Canal St., CHICAGO.

DUST AND BUG PROOF BELLS,
ELECTRIC DOOR OPENERS,

Electrical House Furnishing'
APPARATUS OF EVERY DESCRIPTION.

HAZAZER & STANLEY,
32 and 34 Frankfort street, NEW YORK.

di|LLEIIIDER
INSULATING and

WATERPROOFING CDMpAHY,
45 BsQad-way, Ke-w 'S'Qstc. IS4 X>aSalle St., Cblcago,

-MAinjPAOTUBEES OP-

INSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, In Plaster,

Damp Places, Etc., Etc.

Teintdad WiKEa for Line Work in place of TTnderwrltere.

uxj:e:c;th.ic; Xjica-n^r wmiES of o.u sizes «. si»:ECi-A.i^fr ir

NEW YORK SAFETY STEAM POWER CO.,
BullderB of High Grade Self-Contained

Aitofflatlc Cut-Off Eiiies,
8PH0IAI.LT ADAPTED FOE EUXNTNG

ELECTRIC LIGHTS
And other duty requiring cloae

regulation of speed.

Westkeh" Offiob and Wabeboomb:

64 & 66 S. Canal St., Chicago, IN,

WM. A. HAMMETT, Manager.

ANSONIA BRASS & GOFFER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire -Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

A.—Copper Wire. B. B.—Two Braids, saturated with Fire-Proof Insulation. C.—Braided Cotton,
•saturated with a Black, Weather-Proof Composition.

Approved by New York Board of Fire Underwriters. Samples furnished upon application. Pure Elec-
tric Copper Wire, bare and covered, of every description.

FACTORIES:
ANSOMA, CONN.

wARERnniuc. i 19 and 21 CllfT St., New York.WAKtKuuiws.
^ g4 Washington St., Chicago, Ills,

Daniel W. Maemon, President.
Addison H. Nuedykh, Vice-President.

Charles L). Jknney, Electrician. Bbainaeu Kokison, Secretary.
Amos K. Hollowell, Treasurer.

Jenney Electric Company,
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenaey System) and Sole Owners aad Manufacturers of his

Improued Dynamo, [amp ^n

Electric |||otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these esBentlals It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals,

PRtces Furnished for the Jenney Arc or Incan-
descent Systems, or for both combined.

The Jenney Incandescent Dynamos are self-regulating,

and permit the turning on and off of one or nil of the Lamps
at will.

This Company gives special atCenti07i to furnishing Mills,

Shops, Factories, etc., loih Individual Plants.

^- SERD m PKMPeuT iLiiismTiiiG Any mwm m. system. .^
OFFICH AND WORKS:

^ Cor. Kentucky Ave. and Morris St,

INDIANAPOLIS, IND.
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The Thomson-Houston ElectriG Bo.
EASTERN OFFICE: WESTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON. 148 MICHIGAN AVE., CHICAGO, ILL.

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

1I

SERIES LAMPS
FOR

Urc-Circuits.

These Lamps have repeatedly
shown their superiority under
test.

Flrat Medal : Best Arc-Light, Louisville, 1883,

First Prize : Best System of Arc-LIghtlng,

Cincinnati Industrial Exposition, 1883. .

Electric ||rC'tighting

k
!; --

«

^. ;_jU: .^
*

'f

:

i

/v~ ' i-A,

i :^

'^
: 1

This Company was given "the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF,, INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

:AND alternating current long distance INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include evcr)"^ appliance needed by the customer."

j

SELF GOVERNING ELECTRIC MOTORS.
of all sizes' for the transmission of Power. Plans and estimates for all kinds ofjArc

and Incandescent Llehtlner and Power Plants.
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Edison's New Lamp
RESULT OF

EXPERT TEST
BY ELECTRICIAN OF

Chicago & Dorthuiestern j|. K.

Over 2OO0 Hours Average Life and 12.18
16 candle power lamps per horse power.

CHICAGO & NORTHWESTERN RY. CO., TELEGRAPH DEPT.

G. H. Thatek, Sup't.

Chicago, March 13, 1888.

Lkonaed & IzAED, Chicago.,

Dear Sirs :—Regarding the Electric Light Plant at Clinton, Iowa,
installed by you for this Company last December, I wish to say that your
guarantee of 13 sixteen candle power lamps per horse power and 600 hours
average life has been more than realized. The result, from careful tests,

shows 13.18 sixteen candle power lamps per available horse power, and the

record up to date shows an average life of over 3000 hours.

The pressure over the entire system does not vary over two volts,

and the insulation with everything connected exceeds 100,000 ohms.
The dynamo works without sparking, and the whole plant is in every

way satisfactory. Very respectfully,

(signbd) G. H. Thayee, Supt. Telegraph.

General Agents Edison United
Manufacturing Co.,Plant Installed by LEONARD & IZARD,

185 DEARBORN STREET, CHICAGO

U. S. LAMP.

Grand Opera House
MINNEAPOLIS.

610 IT. S. 16 Candle Lamps, 53 Indicated pXII.

348 Edison 16 " " 54

CONSEQUENTLY, THE

Edisod Pmrt idiis Rejected im Put Out,

AND UNITED STATES PUT IN.

U. S. 610 Lamps, 53 H. P., equals 1 WW per H. P.

Edison 348 Lamps, 54 H. P., equals 6tVt per H. P.

ABOVE FKOM ACCURATE TESTS. NO COMMENTS FOE PARTICtJLAES, APPLY TO

THE U. S. ELECTRIC LIGHTING CO,

C. C. WARREN, Manager. 2 1 9 LA SALLE ST., CHICAGO.

Edison vs. The United States Electric Ligliting Co.

This ad. occupies the same space occupied last week, and preceding weeks, by the Edison Company who stated that

"This Company is the owner of the Inventions and Patents of Thomas Alva Edison, which Patents absolutely

CONTROL," etc., etc. Upon another page of last week's issue of this Journal, issued after the United States Court's decision

that in substance rendered Thomas Alva Edison's Patents absolutely worthless, we notice the Edison Company only

advertise themselves as "Manufacturers and Contractors," etc., etc. "Wha( a fall was there my countrymen!"

Before EDISON WAS BEATEN AT LAW and THE U. S. E. L. CO. became THE VICTORS, the

Edison people went to the extreme length of saying that "the courts will soon render a decision which will knock the

bottom clean out of the U. S. E. L. Co. and give Edison an absolute monopoly to incandescent lighting, and be a virtual

extinction of the U. S. E. L. Co." Now after being beaten they will probably say "Oh this decision is not of much account

anyway, you will hear from Edison again."

WHY NOT write to the Edison Electric Light Co. for their " Pamphlet on the Five Heads,

PATENTS, INVESTMENT, FUTILITY of GUARANTEES, DANGER and MORAL," which in light of

the present U. S. Court decision should read INVALID PATENTS, BAD INVESTMENT, FUTILITY

OF EDISON GUARANTEES, DANGER AND MORAL.
The famous Red Book entitled "A WARNING FROM THE EDISON ELECTRIC LIGHT CO."

(I. e. Fire Cracker) will now be laid upon the shelf alongside of other Ancient History,

THE VICTOR'S Chicago Address is,

THE UNITED STATES ELECTRIC LIGHTING CO.,

C. C. WARREN, Manager Western Department. TSE ROOKEBT, CHICAGO, ILLINOIS.
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Clevelanci, Oliio.
MANUFACTURERS OF

ELECTRIC LIGHT CARBONS andBATTERY MATERIAL.mm ENGINEERING COMPANY,
61 OLIVER ST. 181 LAKE ST.,

1

109 LIBERTY ST.

BOSTON.
1 CHICAGO. 1

^^^ YORK.

H. A. CLASIER, Manager Western Dept.

CONTRACTING ENGINEERS FOR ERECTING COM-
PLETE STEAM PLANTS FOR

Electric [ight and pouier Stations
NATIONAL FEED WATER HEATER.
JARVIS BOILER SETTING, to bum Anthracite Coal and Coke Screenings

NATIONAL ROCKING and SHEFFIELD GRATE BARS.

SEND FOR NEW CATALOGUE.

The Standard Carbon Co.,* ^^^^^ SUCCESSORS TO THE ^^^^ ^^^^

Boixlton, CleYeland.^ and Crystal Carbon Companies.
C Ij EI "V :E3 Xj jA. TW I> , OHIO.

C F An.vbtt, President. S. F. Fkkton, VIce-Prea. and Treaa. Chas. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

DHALEllS IN

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lighting:, Fire and

Burglar Alarms, Electro-Medical Apparatus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armlngton & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rooking and Sheffield Crates. Lowe Feed Water Heater,
Btake Pumps, Korting Iniector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
Branch, Room 31 Water Works Building, 600 Walnut St., Kansas City, Mo.

Sawyer -Man Electric Co.
LICENSEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATEWTS.

GENERAL OFFICES:

HDTUiL LIFE BLDS.

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No. 308 WiMUT ST

BOSTON OFFICE:

Ko. 33 FEDERAL ST.

EatlmateB Furnished for the
Thomeon-Houston System

of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC In Its regulation, and wlU maintain a UNIFOEM
LIGHT, with ALL or ANY PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and
win MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

-CONTAINING-

Compensation Balance^Hair-spring,
^^^T-HIOH .A.ms

Ilninflaeiiced

BY

lUagnetisni.
PAILLARDS PATENT NON-MAGNETIC

COMPEMSATION BALANCE AND HAIR SPRING.

Adjusted

TO

Temperature.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Elihu
Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested
them.

These watches are made in all sizes. Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and
cost no more than other makes of same quality without the Non-Magnetic feature.

They are especially adapted to the uses of

tt,lC-Tmi€MIfi Amm WOEKIES JkEOUIfD D¥lfAM0i,
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

FOR SALE BY ALL FIRST-CLASS .JEWELERS.
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SPECIAL ANNOUNCEMENT
OF

The Electrical Department
OF

THE NEW HAVEN CLOCK CO.

We have opened in Chicago the largest Electrical Departnnent of Electrical

Goods and Supplies of every description in the West.

Our Stock is very full and complete, and such as was never before offered in

this section.

We particularly invite the attention of the trade to this fact, as the extraordinarily

low prices in manufacturing our goods enable us to quote prices on same very

much lower than current lists.

We invite correspondence for particulars and prices.

Included in this stock is a large lot of Annunciator Wire and Underwriters'

Wire, which we shall offer in quantities at a price far below any we have seen or

heard of.

Our quotations shall always be on a grade of goods in keeping with our high

reputation as manufacturerers; we do not quote prices on inferior grades of goods.

We are now classifying our stock and compiling our catalogue, and any goods

desired we will immediately quote, you prices on. The occasion offers opportuni-

ties and prices rarely met with.

Any orders, either small or large, shall receive our prompt attention. Samples

and Catalogues sent on application. Address,

315-321 Wabash Ave., CHICAGO.

NEW YORK. BOSTON. SAN FRANCISCO. LONDON. LIVERPOOL.

Gr- IL. HiLRlMQXJlTX, 'WTestern iX^ererxt-
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^LECTRIC t- JylGHTING
(WOOD'S PATENTS), Owned and ManuTactured by the

American Electric Manufacturing Company^

18 CORTLANDT STREET, NEW YORK.

I

I

For simplicity of construction, steadiness and purity of liglit, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Thie iLJMERICiLlSr IDYK-iLMlO HiLS IsTO EQXJAI..
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

lAMUFmCTUBIMQ
18 Cortlandt Street, NEW YORK.

•«

The Edison Direct System of Central Station

ELECTRICAL DISTRIBUTION.

1,000 Installations. 100,000 Horse Power. 1,000,000 Lamps and $20,000,000 Capital.

Qdison Qlectric [|ight (Jo.
THIS COMPANY IS THE OWNER OF THE INVENTIONS

AND PATENTScOF

THOMAS ALVA EDISON.
Which Patents absolutely control this The Only Permanently

Established and Commercially SuccessTuI

niETHOD OF GEHERIID EtECTRICIIC BISTRIBUTIOn.

As evidence of the growtli and present prosperity of the Edison System, attention is

called to the character and scope of a few of the Stations now in
operation and under construction.

NEW YORK CO., Capital, $2,500,000, 4 Stations
; Capacitv. 1BQ.000 Lamps.

CHICAGO CO. Capital, $750,000, 1 Station ; Capacity 40,000 Lamps.
BOSTON CO. Capital, $650,000, 2 Stations; Capacity, 60,000 Lamps.

PHILADELPHIA CO. Capital, $1,000,000, 1 Station; Capacity, 50,000 Lamps.

It is significant to note the fact that the Edison Company has during the past year
enlisted an amount of capital and put under construction a station capacity far in excess
of the aggregate Incandescent work of all other companies combined. Nothing could
more forcibly empliasize and attest the accepted value of the Edison Central Station
Industry .as an investment.

WRITE EOK PAMPHLET ON THE FIVE HEADS

PATENTS, INVESTMENTS, FUTILITY OF GUARANTEES, DANCER AND MORAL.

For information relative to Central Station Business, apply to tlie

Edison Electric Ligrlit Co.,
16 & 18 BROAD STREET, NEW YORK.

CO

03

O

High* Insulation

In order to meet the constantly
increasing- demands for

BETTER INSULATION,

\ BISHOP GUTTA-PERCHA GO. CO
CD

>v 420-426 EAST 25th STREET, NEW YORK CITY, qq
CD O)
^^. HAS EMPLOYED THE BEST EXPERTS TO BE HAD AMD BUILT 'L !"

oa NEW SPECIAL MACHINERY "^

—

—

FOE MAKING THE CELEBBATED

s

£ HOOPER'S QORE I
AND OTHER RUBBER COMPOUNDS 3

FOE INSULATING WIRES FOE

Subaqueous, Subterranean and Aerial Cables.
"^

Also, si^ecial wires for Leading in Wires, Wiring Vessels, Engine Rooms, nj
C3 Cellars, Tunnels or other wet places, all having X

"co
SUPERIOR INSULATION s"

And warranted to give good Siitisfaction at fair prices.

^ If Underwriters' is good enough, don't send for our
^— samples and prices.

CD

e-D

(U
CO

HENRY A. REED, Manager.
o>

TJSE NOTHING BTJT

GUTTA-PERCHA FOR SUBMARINE CABLES.
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DIVIDED POWER
SHIFTING

Costs to Purchase
Costs to Maintain
Costs to Lubricate
Costs to Drive

VEESTJS THE

Westinghouse

ENGINE.

Independent Engines convert their whole power
into merchantable product.

Take the Engine to the Work, not the Work to the Engine. >=

THE WESTIN&HOUSE MACHINE CO,

Pittsburgh, Pa.

WESTINGHOUSE, CHURCH, KERR & CO.
: 17 Conlandt Street, New York. 97 Fifth Avenue, Pittsburgh.

156 and 158 Lake Street, Chicago.

I M. R. MUCKLE, JR. & CO. (Rep, W., C, K. & Co

)

I
608 ChCBlnut Street, Philadelphia.

• FAIRBANKS & CO.
! 302 & 304 Washington Ave., St. Louis. 312 Union Ave., Kansas City.
• 1330 Seventeenth Street, Denver.

I F. C.

! GEO.

THE AULTMAN & TAYLOR CO.,
Represented hy Kobkbto Bokze & Co., City of Mexico, Mex.

Stevens, Corwin & Co., 118 Chambers St., New Tork city.

With Uouses In Panama, C. A., Lima, Buenos Ayres, Guayaquil
and Valparaiso, S. A.

AYER. (Representing F. & Co.)
11)19 Capital Avenue, Omaha.

M. DILLEV & SONS. (Keprcsentlng F. & Co.)
Pine Bluffs, Arkansas.

UTAH AND MONTANA MACHINERY CO.
' 259 South Main Street, Salt Lake City.

. East Granite Street, Butte, Montana.

: PARKE & LACY,
2123 Fremont Street, San Francisco.

:
. S3 and 35 North Front Street, Portland, Or.

1

THE J). A. TOMPKINS CO.
: 36 College Street, Charlotte, N. C.

[
45 South Pryor Street, Atlanta. Ga.

i BOBT. MIDDLETON. (Representing The D. A, T. Co.)
' Mobile, Ala.

f
H. DUDLEY COLEMAN & CO. (P.ep. The D. A. T. Co.)

j

New Orleans, La.

I
KEATING IMP. & MACHINE CO.

Dallas, Texas.
(P.ep. The D. A. T. Co.

J. J. DICKEY, President. ISRAEL LOVETT, FLEMON DRAKE, Vice President.

H. J. WELLS, SecV and Gen'l Man. Sup't and Electrician. L. H. KORTT, Treasurer.

MIDLAB aiCTE
OMAHA, NEBRASKA.

DEALERS IN

ELM.€TmmAL iUPPMlS
For ih@ Telu^wsL^'hf Teleplboae and Slectrie ££gM.

Hotel and House AnnunclatorB, Burglar Alarms, Fire Alarma, Electric Gas Lighting, Speaking Tubes,
Elevator Annunciators, Batteries. Push Buttons, Electric Pens, Telegraph Learners' Instruments, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, Railway Yeloclpedes, Cars, Etc,

Westeek Agents THE OEONITE CO., and the Keturn Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. We own the Franchises of the Western States and Territories for the

IMPROVED McCULLOH

and are prepared to give francblees and construct plants^n reasonable terms.

jyEstimates furnished and contracts made for any and all kinds of Electrical Work In any part of the
West, Correspondence solicited. Illustrated Catalogue and Price List on Application.

Tlie Empire City Electric Co.

15 DEY STREET
NEW YORK.

Manufacturers and Dealers

IN ALL KINDS OF

ELECTRICAL SUPPLIES.
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ELECTRICBELLS
i

THE ABOVE CUTS REPRESENT THE

Western Electric Walnut Box Bell.

I

The workmanship and finish being up to our usual standard is a guarantee that
j

it is the best Bell for the money now upon the market. i

EACH BELL PACKED IN NEAT PASTE BOARD BOX.

iDi]MEisrsioisrs.
Back,

Box,

Resistance,

TXT) 1-8 in.

3 1-8x2 13-16 X I 1-5 in. I

3 to 4 ohms,
j

We will send a sample Bell to any part of the United States • by mail, postage

prepaid, on receipt of seventy-five cents.

SPECIAL PRICES ON QUANTITIES FURNISHED ON APPLICATION.

WESTERN ELECTRIC COMPANY,
CHICAGO. NEW YORK. LONDON. ANTWERP.
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Armature Protector.

This is the name given a new electrical device

by C. D. Wright, of Petersburg, 111., the inventor,

illustrated by the accompanying cut. The pur-

pose of the instrument is to provide an resist-

ance which will be thrown into circuit to take

the place of a number of lights that may suddenly
be cu t out and to protect the armature from the

evil results of a short circuit. The instrument
illustrated does not show the resistance coils as

they can be of any form.

Referring to the engraving the current enters

at the upper right hand binding post H, passing
through the magnet C, the arm D, to the post

G, and then to the line. The weight A is ad-

justable and can be set at any place on the beam
which will adjust the armature B to the strength

of the current when the dynamo is working with

its normal load. Should the dynamo by any
means become short-circuited the increased cur-

rent strength will energize the magnet C and at-

tract the armature B with sufficient force to re-

lease the arm D which will fly down, making a

contact in the hook shown in lower left hand
corner. The circuit will now be from binding
post H to lower right hand binding post, through
resistance coil not shown, to arm D shown by
dotted lines, to binding post G and then to line.

Thus the resistance will be thrown in between
the two lower binding posts sufficient to prevent

the armature of the dynamo from being injured.

When the arm D falls to the perpendicular

position indicated by the dotted lines, it closes a

local circuit through the spring F, insulated from
the arm D. In this local circuit is a bell which
when rung attracts the attention of the dynamo
tender.

Failure of the American Electric Manu-
facturing Company.

The business of the American Electric Man-
ufacturing company of New York was attached

by the sheriff last week. A dispatch from New
York says the attachment was made on ten judg-

ments, aggregating $19,419, in favor of the

American Electrical works of Providence. The
cause of the failure was inability to secure ready
money. The company was incorporated in

1885, with a capital of $3,000,000 of which $i,-

000,000 was paid in stock to the American Elec-

trical and Illuminating company of Boston. Only
a small percentage of the capital stock was paid

in and the company has been constantly ham-
pered by the lack of funds with which to carry

on the business. The officers realized some little

time ago that a crisis was at hand, as the capital

had been exhausted and the stockholders, in

spite of the fact that a fairly good business was
being transacted, refused to put in more money.

It is expected that the company will be able to

extricate itself from its present position, and it

is said capitalists with plenty of money are

figuring to obtain control of the concern.

Death of Sir Charles Bright.

Sir Charles Bright died the 3d inst., at his

residence in London. His greatest achievement
was in connection with ocean telegraphy. The
late Mr. Crampton, by his cable across the

Channel, had shown that signals could be trans-

mitted across the sea; but it was reserved to

Charles Bright to conceive the idea of laying a

cable under the Atlantic to join the old world
with the new. This was after he had successfully

laid the first cable which united Great Britain

with Ireland in 1853. He had been experiment-

ing for some time on a system of insulating wires

with gutta-percha, and the success with an ex-

perimental circuit 2,600 miles in length led to

the conviction that telegraphic communication
with America was possible. The idea at first

met with but little favor with capitalists in New
York and Boston, -whom Mr. Field tried to inter-

est in the scheme. Mr. Field came over to Eng-
land in 1856, and entered into an agreement
with Mr. Brett, Mr. Whitehouse and Mr. Charles
Bright, who at that time was the engineer of the

Magnetic Telegraph company. Under this

agreement, each of these promoters was mutually
bound to push on the undertaking in every pos-

sible way, and to share in the ultimate profits.

Charles Bright and his friends raised the capital

necessary for the first Atlantic cable, which was
successfully laid by him in 1858, he being then
the engineer in chief to the company. He de-

signed the paying out machinery, and the other

mechanical appliances required for the submerg-
ence of the cable. Associated with him were Sir

Samuel Cannnig, H. Woodhouse, H. Clifford, F.

C. Webb and Sir William Thomson. The two
thousand miles of cable required were made in

England, and in the laying there were employed
four ships lent by the British and the United States

Governments. After the great services thus ren-

dered to ocean telegraphy, Mr. Bright was

knighted by the Lord Lieutenant of Ireland. Sir

Charles Bright was next engaged in submarine
telegraphy in the Mediterranean and the Baltic,

after which he was summoned in 1864 by the

Government of India to complete the telegraphic

communication with Europe, which work he

accomplished by joining Kurrachee with the

northern end of the Persian Gulf. He subse-

quently superintended the laying of cables be-

tween the United States and Cuba, and was
also engaged in the erection of telegraph lines

between various parts of North and South

America. Sir Charles Bright was elected a

member of Parliament for Greenwich in 1865,

and represented that constituency for several

years in the liberal interest. In 1881 he was
appointed by the Foreign Office one of the com-
missioners to represent Great Britain at the

Electrical Exhibition at Paris, and he was after-

wards nominated by the French Government an

officer of the Legion of Honor. In 1865 he

contributed a very important paper to the Insti-

tution of Civil Engineers, in which he advocated

submarine telegraphy to China and to Australia,

and the paper received a Telford medal and

premium.

Electric Current Not Dangerous.

W. H. Preece in a recent course of simple lec-

tures on the applications of electricity before the

London Society of Arts said a number of good

things which are well worth reproducing. Speak-
ing of the danger of the current with which he
was experimenting, he said: "The current is

supposed to be a very dangerous one; in reality

it is not; there is no electric current that has
ever been produced that is one-tenth as danger-
ous as a steam boiler, and all these currents, how-
ever immense they may be, are very simply con-
trolled, and very easily brought within the re-

gion of safety. There is no doubt that with the
apparatus that is now being handled in this

room, if anybody were deliberately to put one
wire in his mouth, and the other in his hand, he
would have the funeral service performed over
him in two or three days, but those who know
what they are about no more handle electric

light wires carelessly than they put their hands in

a furnace or their noses in boiling water. We
acquire experience by practice, and we know by
this time pretty well how to deal with electric

currents." Of the advantages of the electric

light he said: "I will not attempt to occupy
your time in speaking of the beauties of this

wonderful light, how it removes really poison

from our air, how it is very good for sore eyes,

because it burns with such steadiness that those

who work under it really never find, in any shape
or form, any inconvenience or discomfort to the

eyes. It is extremely cleanly; it does not fill the

air we breathe with obnoxious fumes. People
are little aware of it, but it is a very simple cal-

culation to show that thirty gas burners produce
a gallon of water in an hour, so that if you have
thirty burners in a shop, for instance, alight for

six hours, six gallons of water are produced, and
the water can very often be seen running down
the cold- windows of shops. That water absorbs
sulphur and sulphuric acid, and when deposited

on books and decorations destroys them. If we
could only get the electric light cheap, delivered

at our door.s, then everybody who has an idea of

luxury and comfort would at once take it."

In order that he might have a reading lamp in

the dismal, poorly lighted English compartments,
bespoke of a lamp he used as follows: "I travel a

good deal, and I always carry in my traveling

bag a battery like this, which is one of Pitkin's

secondary batteries. It is light and extremely

convenient; I can strap it on my shoulder like an

opera glass. To this is attached a reading lamp
which I fix in my waistcoat, and to the astonish-

ment of my fellow travelers, when the shades of

evening are beginning to set, I take out the lamp
and put it in operation so. My reading lamp is

thus provided, and it is fixed in the most conven-

ient position, for the light falls just where it is

wanted, it does not offend the eye, and enables

me to read the smallest print. I have always

got with me my Own light, perhaps much to the

annoyance of my fellow passengers, and with the

electric light machinery at my own house, I have
little or no trouble in recharging the battery, or

keeping it in order."

Thomson-Houston Company's New
Offices.

The Thomson-Houston company is now fairly

settled in its new quarters, at 148 Michigan ave-

nue, Chicago. The company's business has been

remarkably large, and new offices affording addi-

tional facilities for its transaction were impera-

tively demanded. In the new location everything

which could contribute to the elegance and con-

venience of offices has been provided, and the

comfort of customers has not been neglected.

The ceilings are high, and all the rooms are airy,

light and cheerful. The furnishings in all the
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ilcp:irUiU'iits are elegant aiul in niarketl good

taste.

The (Jiiiiensioiis of the first floor of the build-

ing on whicli the offices are located are 160 feet

by 40 feet. A cut of the ground plan is here-

with given. On the left as one enters the build-

ing is the public office, which is tastefully fur-

nished. Adjoining on the same side of the room
are the clerks' otlices.

A high partition on the right of the room sep-

arates the private offices from the public portion

of the room. The first room, which is a verita-

ble little parlor, is occupied by General Manager
Jiarton.

The second office is a reception room. It is

furnished elegantly, and is intended for the use

of customers.

The third ofiice is that of Daniel B. Stedman,
treasurer of the company. Adjoining Mr. Sted-

man's office is the bookkeeper's department,

which is fitted up with every facility for the

transaction of business. As will be seen by

reference to the cut, this room communicates
with the open office by a window.
To the right of the bookkeeper's room, just

across a passage way, is a cosy little room in-

tended for the use of the engineer. In a little

room adjoining is the telephone. The rooms
thus briefly referred to are all which the general
visitor to the establishment has an opportunity
to see. They are well worth seeing, and a large
number of callers have e.xpressed their admira-
tion of their elegance and convenience. But a
representative of the Western Electrician
had an opportunity of making a more extended
visit.

In the rear of offices is the shipping room, the
dimensions of which are 40.X96 feet. A large
stock of goods is kept in stock here. Bins to the
number of 1,500 are employed for storing the
various articles in stock. An overhead rail is

used in transferring heavy machinery to and
from wagons at the doors in the rear.

Not the least interesting part of the new build-

ing of the company is the basement. Light

enougli is wasted there to ilUiminatc a mile of

street. At the rear of the room is a 45 -arc light

dynamo, which supplies the incandescent lights

now used in the building. A line of arc lamps

is used to take a portion of the load, as the

output is not consumed by the incandescent

lamps. The dynamo is driven by a Pliicni.x en-

gine, which runs at the rate of 275 revolutions

per minute. A large number of arc lamps is

also tested in the basement, and these add to the

general illumination.

Several machines to be used in making repairs

are in the basement. They will be run by mo-
tors as soon as the plant can be fitted up. The
plant will then be splendidly equipped, and will

exhibit very handsomely the working of all appli-

ances embraced in the Thomson-Houston system.

There are two boilers in the basement, each of

So horse power. One of the furnaces is manu-
factured by the Jarvis company, and the other is

of McGinnis' make.
There will be other departments in the build-

ing when the work is completed. On the second

floor will be a large light room for the use of

draughtsmen.

The Transmission of Electric Power.

By Herr Coerper, Manager of the Helios Elec-
trical Company at Ehrenfeld. Cologne.

The employment of electrical propulsion for

cars is more and more drawing to the front. In

•""---^

power to the axle of the car by means of toothed

wheels, friction wheels, belts, chains, wire spirals,

worm-wheels, gearing, etc. 1 mmish & Holt fasten

the motor to the axle of the car, which is immova-
ble whilst the wheels run upon collar-boxes. The
one wheel is connected with a toothed crown
wheel, into which the small tooth wheel upon the

axle of the dynamo fits. This gearing, however,

does not answer, -and in consequence a new
method shall now be tried. From the search af-

ter the best construction of the motors, and the

changing variety of ways of transmission, it can
easily be recognized that a thoroughly satisfac-

tory solution of these ciuestions has not been
found as yet. The reason for this lies in the na-

ture of the matter itself. Only in the rarest

cases with electrical tramways an uninterrupted

run to a strictly defined distance can be taken

into account. In such cases the arrangement as

it exists in the line near Schwabing may conven-
iently be resorted to, where the car at the ter-

minus runs up a rising 18 meters long, is arrested

at the top and, when restarting, attains, by run-

ning down freely from the higher situated point, a
greater velocity before the electro-motor is set at

work. Mostly, however, a similar arrangement
is impossible because the car is obliged to fre-

quently stop and restart, without any regard to

the construction of the line. Then the greatest

efforts under the most unfavorable circumstances

are asked from the motor. A firm coupling be-

tween motor and the axle of the car, for mechan-

FiG. I. — Helios Electric Motor.

America already in twenty towns there are elec-

trical railways being worked. In England ex-
tensive trials are being made. On the European
continent some lines are in activity a long time
since already, and last year the general attention
of tramway companies was called to electrical

gear, as the most convenient, elegant and cheap-
est means of locomotion, by an address by M.
Mickelet at Brussels.

According as the electrical energy shall be sup-
plied to the car in motion from outside, or be
carried along with it in storage batteries, there
are three questions to be solved. In the former
case these are to be ascertained: the best way of
supplying the current, the best construction of
the motor and a reliable kind of transmission
between motor and car. In the second case these
are to be found out, the best accumulator, motor
and transmission gear. The supply of current
to the car shall not be considered here. I only
intend to submit some remarks on the motor
kind of transmission and accumulators.

Hitherto, almost exclusively, dynamos of high
speed of the most varied construction have been
employed as motors. The same are usually fas-
tened to the car frame, and they transmit their

ical reasons, appears unavoidable, be it by tooth

wheels, belts, worm wheel gearing or similar

means.
Trials which were executed upon a line which

was in the very best state and perfectly horizon-

tal, have now resulted in proving, that a certain

car, which, when in motion, will go over a dis-

tance of five meters per second with a traction-

force of 120 kilogramme-meter-seconds, requires

345 kilogramme-meter-seconds for starting. With
a worse state of the line, with risings, in curves,

or when unevenly loaded, this relation becomes
considerable and quite out of proportion.

The electrical motor consequently, in or-

der to comply with the requirements of

workings, ought to develop the greatest poweir

when starting. This, however, with all construc-

tions hitherto devised, is not the case. If the

current, when the car stops, is made to circulate,

the motor, in consequence of its firm coupling
with the propelling axle, cannot but start very
slowly. The supply of current, although such
an excessive one, that the isolation is endangered
and the fire upon the commutator becomes rather

critical, nevertheless yields to the motor but a

small fraction of the power which it develops
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with the normal number of revolutions and less

current. The electrical tramway, as it has hith-

erto been constructed, therefore starts under the

most unfavorable circumstances, and only when
a certain speed of the car has been reached, the

motor works with little current and greatest pow-
er. This, again, however, is just the stage of

the working where the least force is necessary.

Furthermore, an inconvenience of the present

arrangement arises from the mode of transmis-

sion. It is well known how great the loss of

power of worm-wheel and tooth-wheel gearing is;

not much less is the same with chain and friction

gearings. The rapid depreciation of the single

parts of such constructions, though made of the

hardest and toughest material, sufficiently proves
what power is lost thereby. Belts, wire spirals,

etc., also show a considerable loss of force This
loss becomes the heavier the greater the speed of

the motor. The inferior safety of the working
offered by the accustomed modes of transmission,

is also to be considered. It is known that inter-

ruptions are daily occurrences, that the expenses

of repairs are very considerable, and that the in-

terruptions of the working consequent upon the

failure of the arrangements for transmission are

regularly being attributed to the electrical parts

generally, and not to the defective mechanical
arrangements.

If we resume the practical results of the con-

structions hitherto used, we find that the motor
must work under the most unfavorable circum-

stances when starting; that it has the least power
and requires the most current when it requires

the greatest power; that it develops the greatest

power when it requires the least; that the mode
of transmission entails a considerable loss of

simply get disordered, just as well as the dynamo
gets overheated and its commutator damaged by
the fire on the brushes.

All these circumstances, which under the pres-

ent arrangements offer the very contrary of what
the electric working of railways needs, point with

unresistible force to a fundamental change of the

constructions, if the future shall belong to the

electric railway. If there were no electric rail-

ways existing, the machine maker would perhaps
propose the following programme:

1. The motor must, according to the require-

ments of the working, display its maximum power
when the car shall start.

2. The transmission by means of worm-wheel
gearing, tooth-wheel gearing, chains, etc., can
not be admitted on account of the great wear
and tear, the insecurity of the working, and the

loss of force.

3. The accumulator and the motor must not

be exposed to short circuits, because thereby the

accumulator is destroyed, and the motor becomes
endangered by overheating and by fire upon the

accumulator.

From these points of view, the arrangement as

subsequently described here has been con-

structed. It can be readily understood by care-

ful observation of the reference letters on the

accompanying cuts.

The magnetic field of the dynamo C, is fixed

upon the axle of the car (the propelling axle)

itself, so that a turning of the magnetic field also

involves a turning of the axle of the car. The
armature shaft d, with the brake-disk e, is placed

on a ram's-eye /, which, by means of collar

boxes, easily turnable, is mounted upon the pro-

pelling axle. The magnetic field bears the

Fig. 2.

—

Helios Electric Motor.

force, which happens to be greatest just when the

least power is necessary; and that the mode of

transmission is not only insecure, but also detri-

mental and very expensive.

If the propulsion takes place by accumulators,

then the frequent damage which they are exposed
to is to be taken into account. An accumulator
is almost undestroyable, if the same is correctly

charged and" uncharged. Every possible effort

has been made to improve the accumulators, so

as to make them fit for being used for tramways.

However, with no reason whatever. Every good
accumulator is perfectly suitable for this pur-

pose. It is only necessary to not overdo it un-

reasonably. This, however, as long as the pres-

ent constructions of motors and transmissions

are being employed, always takes place as a mat-

ter of course.

Nothing hurts the accumulator more than a

short circuit. When starting, however, if the

dynamo, as heretofore, is firmly coupled with the

propelling axle, the accumulator is in perfectly

short circuit because the current which feeds the

firmly fixed dynamo is only moderated by the re-

sistance of the copper, and not by the counter

electromotive force, which the dynamo displays

when it runs with the normal number of revolu-

tions. It is an easy matter for the present state

of the technical science to construct an accumu-
lator for a run of 50 kilometers and to place it

upon a car, but it is a thoroughly useless en-

deavor to improve the accumulator so as to make
it stand being exposed to a short circuit, perhaps

50 to 100 times during a 5o.kilometer run,as the

working requires. Hereby the accumulators

grinding-springs g, where, as underneath these

grinding-springs (g), the commutator h is fast-

ened to the brake-disk, firmly connected with the

armature shaft. Upon the outer ram's-eye of the

brake-disk e there are placed two grinding-rings

i, by which the current is conducted to the arma-
ture, whilst near the magnetic field C, upon the

propelling axle, there are likewise placed grind-

ing-rings (/J), by which the conduct of current to

and fro the magnetic field takes place. Upon
the magnetic-wheel b and the brake-disk e a

speed-reducing gear, / and in, is attached, which

by means of a lever n is handled by the engineer

of the car. If the lever («) is turned to the left

(I), then, by pushing the brake -block m against

the brake-disk e, the brake-disk e and the arma-

ture, connected therewith, is arrested; vice versa

if the lever is turned to the right (II), then the

carwheel b becomes arrested, the brake-disk e,

connected with the armature, is completely lib-

erated, allowing the armature to turn perfectly

freely. According to very accurate trials made
by myself, an electro-motor fitly constructed now
makes, with uniform supply of current and equal

display of force, the same number of revolutions,

no matter whether the magnetic field or the arm-

ature is made to turn. If armature and magnetic
field are left to run simultaneously, both only

make half the number of revolutions, while run-

ning in opposite directions. If, therefore, the

propelling axle {a) rests in boxes o, one can, by
arresting the armature d, make the propelling

power be exercised by the magnetic field c alone,

or one can, by moderating the speed of revolu-

tions of the armature d, give to the magnetic

field c, and along with it to the propelling axle a
proportionate velocity.

The effect now of the described arrangement
is as follows: When the car stops, the brake upon
the car must have been racked. Hereby the

brake-disk e and the armature d are liberated.

If the current circuit is now closed the armature
will at once attain its normal speed, because it

can turn perfectly freely. A short circuit of the

machine, or the accumulators, is therefore impos-
sible. If the armature has its normal speed, the

dynamo also develops its greatest power with
proportionately little consumption of current.

Should the car now be started, the engineer must
let the car-wheel be free. He therefore turns

the brake-lever to the right. Hereby he arrests

the brake-disks e, and with it the armature d. In
the same proportion, however, as the speed of

the armature d is slackened, the magnetic field c

commences to turn, viz., in the opposite direc-

tion, so that finally when the brake-block m com-
pletely arrests the brake-disk e, and with it the

armature d, then the magnetic field c alone pro-
pels the car with normal velocity. Should it be
stopped, the engineer must turn the brake-lever

to the left (I). Thereby he unties the armature;
and because the same at once tends to take up
the normal speed, not having to exercise any
power, the traction force of the magnetic field at

once ceases, and the brake can without hindrance
stop the car-wheel.

It is clear, that the braking gear can be varied

in the most manifold manner, also be replaced by
conical and other brakes. The predominating
idea of this arrangement always remains this:

TJie firm connection of otie of the elements of the

machine with the propelling axle and the freely

moveable arrangement of the other element of the

dynamo machine, co?itrollable by a special braking

gear. The driving forward and backward is

effected by changing the direction of the current

to the armature.

If we examine how far the described construc-

tions responds to the programme set up we find:

1. The motor obtains when the current is

closed, even if the car stops, at once its normal
speed. It disposes, therefore, of its maximal
power, at the moment when the car, by pressing

the brake upon the armature braking disk, shall

start.

2. All intermediate gearing for transmission

is obviated, because the motor is fastened to the

car axle itself and because it has the same velocity

as the propelling axle.

3. Neither the accumulator nor the motor can

be exposed to a short circuit when starting, be-

cause, before being able to do so, the brake on
the braking disk of the armature must be opened
mechanically, and because the armature after-

wards is not in any way hampered to at once as-

sume its normal speed.

Against this construction there can be objected

that the brushes or gliding springs must turn

round along with the magnetic field, and that the

dynamo, because fastened to the propelling axle,

can have but an inferior velocity, and conse-

quently thereupon have but inferior efficiency.

The first objection appears futile, because, while

the train runs, it would not be possible to attend

to the brushes. It does not matter, therefore,

whether the same move or are fixed. The sec-

ond objection leads at once into the syllabus of

modern electro-technic, of which one dogma
proclaims: "Slow speed dynamos notoriously

have less efficiency than quickly going ones." I

always ask which dynamos ? The slowly going

dynamos, built by the Society Helios at Ehren-
felt, Cologne, for 80 to 120 revolutions per min-

ute, according to my construction, all possess an

electrical efficiency of more than 90 per cent.

When running they hardly get warm. The cop-

per winding is, when exerted maximally charged

with but about i to 1.5 amperes per square mil-

limeter sectional area of copper. The indicator

diagrams of the steam engines taken from Helios

engine sets (steam engine and dynamo) of 80 and

100 horsepower give a very high number of volt

amperes per horsepower indicated, when normally

loaded. As, however, there stand considerable

difficulties in the way, for indicating the effects,

when not loaded, I will desist for the present

from giving a precise result of the effective

horsepower. Anyhow I maintain, not without

reason, that no quickly turning dynamo gives a
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iH^tter commercial result. Measurements taken

from two or three little machines, I esteem In

1)0 to no purpose, lispecially, if according to

the maker's own publication, the "best and most

simple dynamo construction in the market

"

works with a charge of the copper windings of

8.5 amperes pro. 1 sq. mm. sectional copper

area. The philosophizing on lightness of cur-

rents, etc., in order to account for cheap and

"had" constructions, I regard as useless. For

the present the law of Ohm still rules, and ac-

coriling to that the (luantity of currents in all

parts of a closed conductor is everywhere the

same. According to my own practical tests, a

copper wire bobbin of 203 mm. wire, when a cur-

rent of 35 amperes passes it, becomes so hot that

it can hardly be touched. It requires, therefore,

a strong fidelity of faith, if thus constructed dy-

namos,\vhich, in addition make 1,200 revolutions,

are not only mentioned in one breath with Helios

machines, but as regards their efficiency are rep-

resented as far superior to the latter. It must

always be asked, what machines are referred to?

And as no electrician who will boldly state that

Fig. 1.

quickly going machines are better than slowly

going ones, has as yet taken the trouble to ac-

curately examine one of the numerous practical

executions of Helios, I think I have the right

to say that the assertion, that high speed gener

ally gives a better commercial efficiency, than a

small number of revolutions, belongs to the do-

main of idle fallacies.

As things are, the objection against the em-

ployment of the slowly going dynamos, mounted

upon the propelling axle of a car, can fittingly

be brought forward only when a bad con-

struction is concerned. This arrangement is,

however, quite unobjectionable when a good ma-

chine, fit for the purpose, is being used. In a

given case, which is represented in the accom-
panying drawings generally, the propelling axle

of a street tramway is made the object. The
diameter of the wheels is 750 mm. the circum-

ference therefore, 2.35 meters. The car shall run

A New System of Alternate Current

Motors and Transformers.'

Bv Nikola Tksi.a.

PART I.

In llic presence of the existing diversity of opinion re

tj.irdinjj the rel:Uive merits of the alteinnte and continuous

current syslcms, great importance is attaclicd to the

question wlicllier alternate currents can be successfully

utilized in the operation of motors. The transformers,

with tlieir numerous advaiUages. have afforded us a rela-

tively perl ect system of distriliution, and although, as in

all branches of the art, m.-my improvements are desirable,

comparatively little remains to be done in this direction.

1 he transmission of power, on the contrary, has been

almost entirely confined to the use of continuous currents,

and notwithstanding that many efforts have been made to

utilize alternate currents for this purpose, they have, up to

the present, at least as far as known, failed to give the re-

sult desired. Of the various motors adapted to be used on

alternate current circuits the following have been inen-

tioned: I. A series motor with subdivided field. 2. An
alternate current generator having its field excited by

continuous currents. 3. Elihu Thomson's motor. 4. A
combined alternate and continuous current motor. Two
more motors of this kind have suggested themselves to me.

1. A motor with one of its circuits in series with a trans-

former and the other in the secondary of the transformer.

2. A motor having its armature circuit connected to the

generator and the field coils closed upon themselves. These

however, I mention only incidentally.

The subiect which I now have the pleasure of bringing

to your notice is a novel system of electric distribution

and transmission of power by means of alternate currents,

affording peculiar advantages, particularly in the way of

motors, which I am confident will at once establish the

superior adaptability of these currents to the transmission of

power and will show that many results heretofore unattain-

able can be reached by their use— results ivhich are very

much desired in the practical operation of such systems

and which cannot be accomplished by means of continuous

currents.

Before going into a detailed description of this system, I

think it necessary to made a few remarks with reference to

certain conditions existing in continuous current generators

and motors, which although generally known, are frequently

disregarded.

In our dynamo machines, it is well known, we generate

alternate currents which we direct by means of a commu-
tator, a complicated device, and, it may be justly said, the

source of most of the troubles experienced in the operation

of the machines. Now, the currents so directed cannot be

utilized in the motor, but they must — again by means of

a similar unreliable device—be re-converted into their

original state of alternate currents. The function of the

commutator is entirely external, and in no way does it

affect the internal working of the machines. In reality,

therefore, all machines are alternate current machines, the

currents appearing as continuous only in the external cir-

cuit during their transit from generator to motor. In view

simply of this fact, alternate currents would commend
themselves as a more direct application of electrical energy,

and the employment of continuous currents would only be

justified if we had dynamos which would primarily gener-

ate, and motors which would be directly actuated by such

currents.

But the operation of the commutator on a motor is two-

fold; firstly, it reverses the currents through the motor, and
secondly, it effects automatically, a progressive shifting of

coil c' is traversed by its maximum current, and the con-

nections may be such that the ring is magnetized by the

coils c c, as indicated by the letters A' 5 in I'ig. in, the mag-
netizing effect of the coils r c being nil, since these coils

are included in the circuit of coil c.

In Fig. 2 the armature coils are shown in a more ad-

vanced position, one-eighth of one revolution being com-

pleted. I'ig. 2(7 illustrates the corresponding magnetic con-

dition of the ring. At this moment the coil c generates a

current of the same direction as previously, but

weaker, producing tho poles «, ii upon the ring ; the coil c

also generates a current of the same direction, and the con-

nections may be such that the coils c c produced the poles «

s, as shown in Fig. 2«. The resulting polarity is indicated

by the letters N S, and it will be observed that the poles of

the ring have been shifted one-eighth of the periphery of

the same.
In I''ig. 3 the armature has completed one quarter of one

revolution. In this phase the current in coil C is a ma.xi-

mum, and of such direction as to produce the poles N S in

fig. 3". whereas the current in coil r, is nil, this coil being

at its neutral position. The poles A'' S in Fig. yi are thus

shifted one-quarter of the circumference of the ring.

Fig. 4 shows the coils c c m a still more advanced posi-

tion, the armature having completed three-eighths of one

revolution. At that moment the coil c still generates a

current of the same direction as before, but of less strength,

producing the comparatively weaker poles n s in Fig. 4«.

The current in the coil c is of the same strength, iJut of

opposite direction. Its effect is, therefore, to produce upon

V^^T-^

Fig. 2. Fig. 2 a.

the ring^ the poles n^ and Sx as indicated, and. a polarity of

N S results, the poles now being shifted three-eighths of

the periphery of the ring.

In Fig. 5 one-half of one revolution of the armature is

completed, and the resulting magnetic condition of the

ring is indicated in Fig. ^a. Now, the current in coil c is

nil, while the coil c yields its maximum current, which is of

the same direct on as previously; the magnetizing effect is

therefore due to the coils c c alone, and, referring to Fig.

5/7 it will be observed that the poles N S are shifted one-

half of the circumference of the ring During the next

half revolution the operations are repeated, as represented

in the Figs 6 to %a.

A reference to the diagrams will make it clear that dur-

ing one revolution of the armature the poles of the ring are

shifted once around its periphery, and each revolution pro-

ducing like effects, a rapid whirling of the poles in harmony
with the rotation of the armature is the lesult. If the con-

nections of either one of the circuits in the ring are reversed,

the shifting of the poles is made to progress in the opposite

direction, but the operation is identically the same. In-

stead of using four wires, with like result, three wires may
be used, one forming a common return for both circuits.

This rotation or whirHn^i of the poles manifests itself in

a series of curious phenomena. If a delicately pivoted disk

of steel or other magnetic metal is approached to the ring it

is set in rapid rotation, the direction of rotation varying

Fig. 3, Fig. 3 a. Fig. 4. Fig. 4 a. Fig. 5.

b

N

, Fig. 5 a.

300 meters per minute, from which there results

a speed of 125 revolutions per minute. The
dynamo for this number of revoUitions is calcu-

lated as a current originating machine in series

of an electrical efficiency of 86 ^c. I hardly be-

Heve that anyone, after examination of the rela-

tive circumstance in practice, would maintain

that this arrangement, with the slowly-going ma-
chine, gives an inferior commercial efficiency to

any other (quickly-going) dynamo, the power of

which must be transmitted by tooth wheels, worm
wheels, chains, etc., from the axle of the arma-
ture upon the propelling axle.

I am of opinion that only the plainest views

concern the construction of machines can lead to

practically good solutions on the field of elec-

tro- technics. The chief condition is to furnish

good mechanical installations and arrangements.

The race and the haggling about fractions of

percentages of efficiencies have little value for

practical purposes.

So I believe that the introduction of electrical

railways will, notwithstanding right or wrong
academical considerations on efficiency, be fur-

thered by the here described simple arrangements.

the poles of one of its magnetic constituents. Assuming,
therefore, that both of the useless operations in the system,
that is to say, the directmg of the alternate currents on the

generator and reversing the direct currents on the motor,
be eliminated, it would still be necessary, in order to cause
a rotation of the motor, to produce a progressive shifting

of the poles of one of its elements, and the question pre-
sents itself, how to perform this operation by ihe direct

action of alternate currents. I will now proceed to show
how this result was accomplished.

In the first experiment a drum-armature was provided
with two coils at right angles to each other, and the ends
of these coils were connected to two pairs of in

sulated contact-rings as usual. A ring was then
made of thin insulated plates of sheet iron and
wound with four coils, each two opposite coils being
connected together so as to produce free poles on diametri-
cally opposite sides of the ring. The remaining free ends
of the coils were then connected to the contact rings of the
generator armature so as to form two independent circuits,

as indicated in Fig, g. It may now be seen what results

were secured in this combination, and with this view
I would refer to the diagrams, Figs, i to 8^. The field of
the generator being independently excited the rotation of
the armature sets up currents in the c>>ils c c, varying in

strength and direction in the well known manner In the
position shown in Fig. i the current in coil c is nil while

1 Kc'fld before the American lusiltute of Electrical Engineci-s,
May 16th.

with the position of the disk. For instance, noting the di

rection outside of the ring it will be found that inside the

ring it turns in an opposite direction, while it is unaffected

if placed in a position symmetrical to the ring. This is

easily explained. Each time that a pole approaches it in-

duces an opposite pole in the nearest point on the disk and

an attraction is produced upon that point; owing to this, as

the pole is shifted further away from the disk a tangential

pull is exerted upon the same, and the action being con-

stantly repeated, a more or less rapid rotation of the disk

is the 'esuit. As the pull is exerted mainly upon that part

which is nearest to tht ring, the rotation outside and inside,

or right and left respectively, is in opposite directions.

When placed symmetrically to the ring, the pull on oppo-

site sides of the disk being equal, no rotation results. The
action is based on the magnetic inertia of the iron; for this

reason a disk of hard steel is much more affected than a

disk of soft iron, the latter being capable of very rapid

variations of magnetism. Such a disk has proven to be a

very useful instrument in all these investigations, as it has

enabled me to detect any irregularity in the action. A
curious effect is also produced upon iron filings. By plac-

ing some upon a paper and holding them externally quite

close to the ring they are set in a vibrating motion, re-

maining in the same place, although the paper may be

moved back and forth; but in lifting the paper to a certain

height which seems to be dependent on the intensity of the

poles and the speed of rotation, they are thrown away in a

direction always opposite to the supposed movement of the

poles. If a paper with filings is put flat upon the ring and
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the current turned on suddenly, the existence of a magnetic
whirl may be easily observed.

7^0 demonstrate the complete analogy between the ring
and a revolving magnet, a strongly energized electro mag-
net was rotated by mechanical power, and phenomena
identical in every particular to those mentioned above
were observed.

Obviously, the rotation of the poles produces correspond-
ing inductive effects and may

'
be utilized to generate

currents in a closed conductor placed within the influence

of the poles. For this purpose it is convenient to wind a
ring with two sets of superimposed coils forming respec-
tively the primary and secondary circuits. In order to se-

cure the most economical results the magnetic circuit should
be completely closed as shown in Fig. ro, and with this

object in view the construction may be modified at will.

The inductive effect exerted upon the secondary coils

will be mainly due to the shifting or movement of the
magnetic action ; but there may also be currents set up in

the circuits in consequence of the variations in the intensity

of the poles. However, by properly designing the genera
tor and determining the magnetizing effect of the primary
coils, the latter element may be made to disappear. The
intensity of the poles being maintained constant, the ac-

tion of the apparatus will be perfect and the same result

will be secured as though the shifting were effected by

tions, it is evident that as the poles are shifted it will,

owing to its tentlency to place itself in such a position as
to embrace the greatest number of the lines of force,

closely follow the movement of the poles, and its motion
will be synchronous with that of the armature of the
generator; that is, in the peculiar disposition shown in

Fig. 9, in which the armaturt: produces by one revolution
two current impulses in each of the circuits. It is evident
that if, by one revolution of the armature, a greater num-
ber of impulses is produced, the speed of the motor w II be
correspondingly increased Considering that the attrac

tion exerted upon the disk is greatest when the same is in

close proximity to the poles, it follows that such a motor
will maintain exactly the same speed at all loads within the
limits of its capacity.

To facilitate the starting the disk may be provided with
a coil closed upon itself. The advantage secured by such
a coil is evident. On the start the currents set up in the

coil strongly energize the disk and increase the attraction

exerted upon the same by the ring, and currents are gen-
erated in the coil as long as the speed of the armature is

inferior to that of the poles. Considerable work may be
performed by such a motor even 'if the speed be below
normal. The intensity of the poles being constant, no
currents will be generated in the coil when the motor is

turning at its normal speed.

Union Telegraph company, a double circuit of
line was looped at Cambridge, so that there ex-
tended from the San Francisco Observatory
3,600 miles to Cambridge, and the return from
Cambridge by a somewhat different route of

nearly equal length. The two "earths" were
under the San Francisco Observatory, distant
from each other not more than ten feet The line

was first opened by an operator in the observa-
tory and when the last connection was made at

Cambridge the San Francisco operator was con-
siderably astonished to get his own message back
within one second of time.

Then the astronomical break-circuit clock was
thrown into Ime and made its first break on a pen
recordinguponarevolvingcylinderof paper in the
San Francisco Observatory, and after this break
had traversed the line to Cambridge it returned
and made a break upon a second pen moving
parallel with the former in about eight-tenths of

a second of time. This was continued every

Fig. 6. Fig. 7.

^Cj^
Fig. 7 a. Fig. 8. Fig. 8 a.

means of a commutator with an infinite number of bars.

In such case the theoretical relation between the ener-
gizing effect of eacli set of primary coils and theV resultant

magnetizing effect may be expressed by the equation of a

circle having its center coinciding with that of an orthogo-
nal system of axes, and in which the radius represents the

resultant and the co-ordinates both of its components.
These are then respectively the sine and cosine of the angle
a between the radius and one of the axes {0 X). Refer-
ing to Fig. II we have r- ^^ .r^ +y-; where -r^r cos a, and
^j'^rsin a.

Assuming the magnetizing effect of each set of coils in

the transformer to be proportional to the current—which
may be admitted for weak degrees of magnetization

—

then x—Kc and ^=1^1:^, where A' is a constant and c and
c^ the current in both sets of coils respectively, Supposing
further, the field of the generator to be uniform, we have
for constant speed c^ = A"^ sin a and t = A'^ sin (go" -Frt)

= A"^ cos a, where A"^ is a constant. See Fig. 12.

Therefore x^ K c — KK^ cos a
;

y^ K c^ = K K'^ sin a, and

That is, for a uniform field the disposition of the two
coils at right angles will secure the theoretical result, and
the intensity of the shifting poles will be constant. But
from r^ = ..r' -(- ^ it follows that for / = O, r = jt: ; it fol-

lows that the joint magnetizing effect of both sets of coils

Instead of closing the coil upon itself, its ends may be

connected by two insulated sliding rings, and a continuous

current supplied to these from a suitable generator. The
proper way to start such a motor is to close the coil upon
itself until the normal speed is reached, or nearly so, and
then turn on the continuous current. If the disk be very

strongly energized by a continuous current the motor may
not be able to start, but if it be weakly energized, or gen-

erally so that the magnetizing effect of the ring is prepond-
erating it will start and reach the normal speed. Such a

motor will maintain absolutely the same speed at all loads.

It has also been found that if the motive povv^er of the gen-

erator is not excessive, by checking the motor the speed of

the generator is diminished in synchronism with that of

the motor. It is characteristic of this form of motor that

it cannot be reversed by reversing the continuous current

tlirough the coil.

( To he Continued,)

Long Distance Telegraphy.

The recently announced claim of a telegraphic

circuit of over ten thousand miles, surpassing all

previous experiments, is somewhat misleading.

Many efforts at long circuit work have occurred

second for several minutes, and was repeated
upon several nights, and when one of the twelve
batteries in this long circuit was removed the
wave length time was reduced to only sixty-five

hundredths of a second. Conversation was, of

course, carried on at the same rate of speed.
This feat over a line 7,200 miles in length has
been unrivalled up to the present time, both as a

practical working exhibit and a scientific success.—San Francisco Alta.

Pumping in Mines by Motors.

The following description of a motor plant to

be installed at St. John's colliery is given by the
London Electrical Review : It is designed to

cope with a salt water feed of 5,100 gallons per
hour, at a vertical depth of nearly 900 feet below
the surface. It was decided to raise the water at

one lift, and at the rate of 7,200 gallons per hour,

so that the pumps need only work eighteen hours
out of the twenty-four in order to cope with the

Fig. 10. Fig. 11. Fig. 12.

should be equal to the effect of one set when at its maxi-
mum action. In transformers and in a certain class of

motors the fluctuation of the poles is not of great import-

ance, but in another class of these motors it is desirable to

obtain the theoretical result.

In applying this principle to the construction of motors,

two typical forms of motor have been dev loped. First,

a form having a comparatively small rotary effort at the

start, but maintaining a perfectly uniform speed at all

loads, which motor has been termed synchronous ; second
a form possessing a great rotary effort at the start, the

speed being dependent on the load.

These motors may be operated in three different ways ;

I. By the alternate currents of the source only. 2. By a

combined action of these and of induced currents.

3. By the joint action of alternate and continuous cur-

rents.

The simplest form of a synchronous motor is obtained

by winding a laminated ring provided with pole projec-

tions with four coils, and connecting the same in the man-
ner before indicated. An iron disk having a segment cut

away on each side may be used as an armature. buch a

motor is shown in Fig. g. The disk being arranged to ro-

tate freely within the ring in close proximity" to the projec-

during the past few years, the distance varying
from 4,600 to 8,100 miles.

It is a matter of considerable pride to the old

operators of the Western Union Telegraph com-
pany in San Francisco that the feat of transmit-

ting clock signals through 7,200 miles of line and
talking directly through that same line has never
been equalled. The occasion of this feat was the

telegraphic determination of the difference of

longitude in time between the United States

Coast Survey Station in San Francisco and the

observatory of the Harvard University at Cam-
bridge in the year 1869. In order to determine
the time of transinission of a signal either from
the clock (or from the operator's key) over the

given length of the line of 3,600 iniles, three dif-

ferent methods were devised. One of these was
was original with Prof. George Davidson, who
had charge of the observations. Through the

liberality of the management of the Western

full quantity of water. The plant consists of a

30 normal horse power compound semi-fixed en-

gine, by Messrs. Robey & Co., driving an Im-
misch dynamo of 53 horse power. The armature

of this machine is 16 inches diameter by 24 inches

long, and the average current is 66 amperes at

600 volts pressure
;
but owing to the variation

of load in the high pressure pumps, the current

varies about to amperes up and down from the

average. The weight of the dynamo is about

four tons. The motor, which weighs three and
one-half tons, is also of the Immisch type, and of

575 volts. The speed of both dynamo and motor

is 450 revolutions per minute. The actual horse

power in water lifted at 120 gallons per minute is

33 horse power. Thus, the efficiency from the elec-

trical energy supplied by the dynamo to the water

actually lifted is (-2 per cent., which includes the

loss of energy in thecircuit, motor, gearing, pumps
and that caused by friction in the rising main.
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The discussion of Mr. Sperry's paper on
" Motors and alternating currents," read before
the club at its last meeting, is given in another
place. Several points in the paper are eluci-

dated by the remarks of Messrs. Leonard, Cutter
and Sperry.

Mr. Wright's device for protecting the arma-
tures of dynamos from the evil results of a short
circuit is very simple and promises to be effect-

ive. In the great electrical field busy inventors
find numberless opportunities to exercise their
ingenuity.

Unfortunately, electricity is not always em-
ployed to serve a good purpose. A gambling
den raided by the police in New York city, last

week, was provided with a door bell which, when
rung in the ordinary way, caused a series of bells
in all parts of the house to commence ringing.
The police, however, did not use the bell, but
reached an upper window by means of a 45-foot
ladder.

On commenting on electric executions, the
Waterbury Sunday Herald says, sarcastically,
that convicted murderers might be turned loose
in New York city, and that the chances for their
execution by a detached wire would be excellent.

Here is a chance for electric light companies.
An Albany inventor proposes to lay a pneumatic
tube across the ocean, by means of which pas-
sengers can be sent abroad in four or five hours.
The entire tube will be lighted by electricity.

The report has received a wide circulation

th:it Queen N'icloria for some unaccountable

reason disliked the electric light. That the

rumor was incorrect is proved by the fact that

her majesty traveled to Scotland last week in a

coach lighted brilliantly by incandescent light.

The queen would not have hesitated about call-

ing for less serviceable light, had she desired it.

It has been decided to light buoys in Ged-
ney's channel, in New York harbor, by electric

light. The practicability of this means of ren-

dering navigation in a harbor safer at night has

been demonstrated. A buoy off Robbins' reef

light house, in the upper bay, was of great serv-

ice to the Staten Island ferry boat pilots all last

winter. No difficulty was experienced in main-

taining the light, even when the bay was full of

ice.

Our St. Louis correspondence contains an

account of an interesting suit which has just

been instituted by the corporation counsel, to

test the validity of a municipal ordinance re-

ducing telephone charges from $100 to $50.

The telephone company claims that city officials

have no authority to interfere with rates. The
case is an interesting one and will attract no
little attention.

Those who are interested in official destruc-

tion of life by the electric current will soon have
an opportunity to witness interesting experiments
in this direction. The society for the prevention

of cruelty to animals in New York city proposes
to build a hospital for domestic animals. One
department of the building will be devoted to

putting to death animals whose cases are hope-
less. President Bergh has received a letter from
Mr. Edison, in which the latter speaks of the

plan as an eminently practical one.

The New York cohimon council has refused

to grant a franchise permitting the street car

company to operate the Fourth avenue road by
electric motors. One paper in the metropolis blunt-

ly asks the alderman how much they want in the

way of bribes. The company, it is said, will be
able to employ the electric system on a portion
of the line in spite of the aldermen. If this be
the case public opinion will soon cause the

council to grant the privilege now withheld.

New York is an iuteresting city.

The discussion of the general subject " the
continuous vs. the alternating current " will be
continued at the meeting of the Chicago Elec-
tric club next Monday evening. Geo. H. Bliss

will appear in behalf of the continuous current,

and the title he has chosen for his paper will be
the same as that quoted above. Mr. Bliss's

former connection with the Edison company and
his subsequent study and observation have made
him an advocate of the continuous current and
consequently an able argument for that current
may be anticipated.

It is stated that street car employes in In-
dianapolis have petitioned the officers of the
company to remove a car now running on the
stock yards line, because its history has proved
it an unlucky vehicle. A man has been mur-
dered on it, mechanics who have attempted to
repair it have been injured, conductors have
been robbed on it, and a score of other mis-
fortunes are connected with its history. An
electric motor attached to the car would doubt-
less bring it good luck, and all the conductors
who were in charge of it would grow rich.

The London Lancet sees a possibility of a
danger if the practice of electrical executions
were generally adopted. The electric current
might simply cause a cataleptic condition such
as not infrequently happens in the case of a
lightning stroke. In such an event the author-
ities thinking naturally enough that the criminal
was dead, might turn the body over to friends
and resuscitation might be effected. It is urged
also that the danger of burying a criminal alive
might exist, for the same reason. Competent
physicians are usually in attendance at execu-

tions, and they ought to be able to ascertain

readily if the penalty of the law had been paid.

Anothek chapter on " Practical telephony
"

is given this week and is one of the most inter-

esting that has been published. Mr. Lockwood
takes occasion to make clear a point about
batteries that has confused many a young worker
in electricity—the difference between a positive

plate in a battery and the positive pole. The
zinc in a zinc and carbon or copper battery

within the liquid of the battery, is the positive

plate, while outside the liquid or the screw
terminal attached thereto, is the negative pole

:

the converse holds true for the copper carbon or

manganese peroxide element. We have taken oc-

casion heretofore to refer of the eminently prac-

tical and easy manner in which Mr. Lockwood
treats the subject in hand, and the point referred

to above is a fine illustration of the author's clear

way of imparting information. While the point

made is one that probably is familiar to elec-

tricians, we believe many of the young workers
will thank Mr. Lockwood for clearing up what
seems a conflict in terms.

The speed contest between the long distance

telephone and the telegraph in New York last

week was an experiment of an interesting char-

acter. According to the conditions of the test, a

dispatch was to be transmitted to Boston in shape

for the printers. In accordance with the rec-

ognized etiquette of contests, the experts who
were to operate the rival instruments shook
hands and took their positions. At the word
from a reporter the experiment commenced.
Time was called in ten minutes. In that time

the telephone operator had spoken 346 words
and the telegraph expert had sent 330 words
exclusive of punctuation marks. The telephone

operator was obliged to stop to spell out three

words. A message was received three minutes

later by wire stating that the telegraph copy was
in shape for the printers, but that the telephone

message was incomprehensible as abbreviations

had been employed. Tests of this kind are

interesting, and it is gratifying to know that the

contest will be repeated. A type-writer will be

used by the telephone receiver in the next ex-

periment. It was a victory for the telegraph;

but the telephone can submit to the defeat with

good grace. It has been wearing laureis since

it accomplished such important service during

the blizzard, when the telegraph system was
demoralized. By all means let the contest be

repeated.

On other pages will be found the first part of

a paper by Nikola TesIa, describing a new sys-

tem of alternate current motors and transform-

ers, read before the American Institute of Elec-

trical Engineers, in annual meeting. May i6th.

The delay incident to the preparation of an un-

usual number of cuts forbade the insertion of the

paper in the report of the proceedings of the in-

stitute published last week.
Mr. Tesla, in his introduction, expresses much

confidence in his system of electrical distribution

and transmission of power by means of alternate

currents, " affording peculiar advantages "—to

quote direct—" particularly in the way of motors,

which I am confident will at once establish the

superior adaptability of these currents to the

transmission of power, and will show that many
results heretofore unattainable can be reached by
their use—results which are very much desired

in the practical operation of such systems, and
which cannot be accomplished by means of con-

tinuous currents."

This paper is bound to attract much attention.

The advocates of the continuous current, during

the discussion of the papers presented before the

Chicago Electric club, have made much of the

argument that motors could not be run success-

fully by alternating currents; on the other hand,

the advocates of the alternating current have

maintained that they could, and have demon-
strated theoretically that they could. Now Mr.
Tesla advances a novel system, which has not

hitherto been described, and also demonstrates

the accuracy of his theories.

Without entering at this time upon a comment
on the paper in question, we commend the part

published to careful perusal and study.
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Practical Telephony.
PART X.

By Thos. D. Lockwood.

It will sometimes be found that a Leclanche
cell will totally lose its power, when apparently,

it is in good order. When this happens, it is

usually due to the formation of white lead be-

tween the leaden cap and the top of the carbon
plate. Cells made in a first-class manner will

not often act in this way. It does no harm,
however, in any case, to cautiously bore a hole
through the leaden cap and carbon, and then to

pass a copper bolt, or rivet through it, screwing
or riveting it tight down on both sides. Occa-
sionally, also, the full strength of the battery
fails to develope, by reason of the accidental

stopping of the air holes through the sealing

mixture. In such cases the remedy is to thrust

a small screw-driver through the holes; if this

-indeed be the cause of the trouble, a gush of

gas will be observed to issue from the holes, as

soon as they are cleared Be sure in the appli-

cation of this remedy to use a screw-driver or
punch sufficiently small, so as not to burst the

cells.

A few words about prism batteries, so-called,

may not be out of place. The prism Leclanrhe
cell, as most of us know, resembles the other in

that it has a glass containing cap, a positive plate

in the form of a zinc rod or pencil, and a carbon
nucleus for the negative plate; it differs from it

in that the peroxide of manganese and crushed
carbon which surround the said nucleus instead

of being,cIosely packed around it, in a porous
cup, are mixed together, with some suitable

cement, and then conglomerated under heavy
pressure into the form of bricks. Two of these

bricks are provided for each cell and one is

mounted on each side of the carbon plate, the

whole being held together by elastic bands.
These batteries utilizing the prism form of depol-
arizer have found a good deal of favor in some
circles. I do not however think, that upon the

whole they are anything like as good as a first-

class disque cell; I think they have a tendency
to polarize quicker, and that while their normal
internal resistance may be a little lower than
those of the porous cup form, it soon rises.

There is also a disposition on the part of many
users to work all the cells, after their usefulness

is impaired, and my experience has led me to the

belief that this disposition is greater where the

prism form is concerned, than it is with the other.

It is not easy for me to say why I think this so;

but I suppose it is because in the prism form
there is nothing concealed. All the parts are

open to the eye, and the impression received by
one who has not had much experience is,

that the elements look about the same as they

did at first, hence that they are the same, and he

proceeds to re-charge the cell with fresh sal-

ammoniac; whereas the fact is, that although

the appearance of the prisms is unchanged, the

peroxide of manganese is reduced to a sesqui-

oxide; an oxide of a lower grade, with no oxygen
to spare for the neutralization of free hydrogen.

With the disque cell on the other hand, much
is concealed; and when this form wears out, the

user or the person in charge is much more likely

to believe that the trouble is where he cannot see

it, and will therefore do at once what he ought
to do; i. e., discard the used-up porous cup, and
put in another.

Before leaving this subject, I rather think that

I ought to briefly advert to a general point which

may otherwise be productive of confusion in the

minds of those who have not heretofore had
occasion to study the subject, or to find the

matter explained elsewhere. If the reader will

take the trouble to look back, he will see that I

called the zinc the positive plate. " But," says

some one, "the zinc is the negative pole; carbon cr

copper is in the battery the positive pole." Right

you are, my friend, but so am I, Suppose we
had a battery before us, having elements of zinc

and carbon, the zmc plate is the positive plate as

I called it, but at the same time is the negative

pole as you called it. Consequently the carbon

plate must also be the negative plate, and also the

positive pole. How shall we explain this apparent

contradiction in terms? The current is assumed to

originate in consequence of the chemical action

of the solutions upon the zinc plate, and there-

fore it is also assumed to start from the surface

of the zinc plate within the liquid. Whenever
any two metals are placed in a liquid which
oxidizes one of them more powerfully or more
easily than it does the other, that which is the
most easily acted upon is said to be electro-posi-

tive to the other in that specific liquid. Thus in

a solution of sulphuric acid in water, zinc is

said to be electro-positive to copper or carbon,
because the solution will attack it in preference
to the copper or carbon; and in like manner in

a solution of sal-ammoniac, zinc is electro-posi-

tive to peroxide of manganese. Thus the posi-

tive plate in any battery is that which is at-

tacked by the exciting solution, for there the

electric current, or what we call the electric

current originates. But the electric current
once generated, passes through the liquid to the

opposite plate, in the present case, the carbon
plate this is called the negative plate, first,

because the current does not start from it, and
secondly because the zinc is called the positive.

Coming now to poles, we find that as the
current starts from the surface of the zinc plate
within the liquid, and passes through the liquid

to the carbon plate, it must of necessity issue

from the battery at the latter; and because the
current here issues or is supposed to issue from
the battery, the end of the carbon plate which
projects from the liquid, and to which is attached
the binding screw, or the wire connection for

the external circuit is called the positive pole.

The end of the zinc plate projecting from the

liquid is connected with the other end of the

circuit, either directly or through the earth; here,

therefore the current returns to the battery, and
consequently this is called the negative pole.

The fact is therefore that the zinc within the

liquid is the positive plate. The zinc outside

the liquid, or the screw terminal attached thereto
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is the negative pole. The copper, carbon or

manganese peroxide plate within the liquid is the

negative plate. But that part of the negative

plate that is outside of the liquid, and to which
the circuit wire is attachable is the positive pole.

I have now finished the description of a sub-

scriber's station apparatus, in a rambling way, I

fear, and with a good many excursions to one
side or the other. It has taken more words than

I supposed it would, but I think I have at least

made the matter plain.

We will now attempt the consideration of the

ailments which may beset the apparatus as a

whole. As already indicated, the first duty of a

repairer, be he inspector or lineman, is to find

out whether the trouble is located in the central

station, on the intermediate circuit, or at the

subscribers' stations. We are at present consid-

ering the subscriber's station, and may assume
that the trouble, whatever it is, has been so lar

located, that the repairer knows it is somewhere
there, but what the trouble is, he does not so far

know. Let him then study the symptoms, and

make as the doctors say, a diagnosis.

First: Is it the signaling part of the ap-

paratus, or the speaking and hearing part, which
fails to work properly ?

Secondly: If the trouble lies in the signaling

apparatus, which part is in fault, the signal send-

ing or the signal receiving appliances; and if the

conversation apparatus is defective, is the defect

in the transmitting or in the receiving appli-

ances ?

After the repairer has decided these matters

for himself, he has in fact accomplished the

major part of the work. For it is evident that

certain portions of the telephone circuit, are

common to all of the operations of all the ap-

paratus, while certain other portions are only

brought into use during specific operations. If,

for example, it be found that from a certain

sub-station it is impossible to send a call; that

the said station cannot receive a call, and that

no conversation with the said station can be
carried on, and if as already supposed, the

trouble is known to be within the sub-station, we
may be assured of one thing; the trouble being
one which affects all of the functions of the
instrument must, of necessity, be located upon,
or at some portion of the circuit which is used
both during calling in either direction or in con-
versation, and therefore in some part of the

apparatus which is always in circuit. This is

evidently a broken wire; if it were a short circuit,

the generator would at least ring its own bell.

The break must certainly be either somewhere
in the bell box; on that part of the circuit be-

tween the bell box and the entering point, or on
that part between the bell box and the ground
terminal. A good deal of the value of our
inspector consists in his ability to intuitively

jump to the correct conclusion; to bring common
sense and inexorable logic, to the aid of educa-
tion and experience in such matters. A repairer

who combines these virtues at once reflects that

the inside of the box is the least likely place for

a break, because it has no great number of

moving parts, and is kept locked up; and that

the ground end is the most likely place for the

trouble because the ground connection is exposed
to alteration from gas men, is often awkwardly
made, and is easily exposed to manifold injury.

But it is easy to find out whether the bell box is

all right or not. Connect the two main posts by
a short piece of wire, and ring. If it will ring,

the box is all right. If it will not ring, the

trouble is in the box. In the latter case open
the box and examine it. Most likely you will

at once see the broken place. The break cannot
be in the generator armature coils, because these

are cut out when the bell is at rest, and yet the

circuit is then open. Nor clearly can it be in

the bell coils, as these are switched out, when the

telephone is in use, and still the circuit is open.

It must therefore of necessity be either in the

connecting wires, or the hinges, or in the switch.

This should be a sufficient guide for a hunter of

fair intelligence.

But suppose you find that the bell when its

binding posts are connected, does ring; this

proves the bell to be all right; you next examine
the ground end carefully, and the break will

probably be found by the aid of a little pulling.

A broken wire near a ground terminal should

always be made the excuse for an entirely new
ground wire. If a close search fail to expose
the fault the only thing to be done is to test

for it.

Open the circuit at the place where the line

enters, by cutting or disconnecting the wire, or

better still by having the central office open the

wire there; disconnect the two wires of the bell

loop from the binding screws, and unite them by
a short piece of wire 4, Fig. 15. Run a wire

5, from the gas fixture or any other convenient

ground to one of the bell binding screws, and
attach a long free testing wire to the other; bare

the end of the latter. Work the crank of the

bell box, and touch the free end of the testing

wire to different points a in the length of the

telephone wire, commencing near the entering

point, and gradually proceeding inward. The
telephone wire is, of course, covered; some
means must therefore be adopted to reach the

metal. A good way is to wind the bared end of

the testing wire round a darning needle, or the

blade of a pen knife, and to prick the wire at

various places. At first, the bell will not ring,

because the circuit in which the bell is included

is open, the test wire being touched at a point

between the fault, and the place opened for test.

Suppose the fault is at the point I/, where the

wire is perhaps broken within the covering, as

long as the main wire is touched at any of the

points a the bell will not ring because its circuit

will not be closed, but if at length the test wire

touch it at a point e on the other side of i, the

bell will ring, and the fault is located between

this point e and the last point a where the bell

failed to ring. A concealed break like this will

probably be found at some weak spot beneath the

wire covering or under a staple.

C To be continued.)
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Chicago Electric Club.'

C. C. llaskins presided at the mectinj^ in the absence of

the president. Routine business was dispensed with and
the cUib proceeded at once to listen to the reading of Mr.
Sperry's paper. At the close of the paper, on motion of

Mt. Clark, a vote of thanks was passed antl ilisctission of

the paper was called for.

TriK Chaiuman: Remarks arc in order. Mr. Leon-
ard, we would like to hear from you.

Mr. Lkunard : I think Mr. Sperry has certainly given

us a very clear idea of the ^rcat possibilities to be obtained

by alternatinjj current motors if perfected. liut I was
struck, as he was spcakinjj of the_ application to street

railways, etc, by the thought which' lias been frequently

advanced in the discussion upon ihls topic, that there is in

the alternatinji- motor a j^rcat lack of the most desirable

features of the motor for a street car, that is, the great

torque effort when the car is at rest The load on the al-

ternating motor has to be applied rather gradually, and
the greatest tonpie is obtained when the motor is running
at its full speed, antl on that account the running of ihe

street car would seem to be a very serious matter at the

present time, that being a serious obstacle in the way of

doing it.

There is one poi 't I think must be borne in mind, in

regard to alternating current motors; that is, the energy is

positive or negative, in accordance with whether the sign of

the electro motive force and current is similar or dissimi-

lar
;
yet tlie heating effect is entirely independent of the

sign, and therefore the heating effect of the alternating

current motor for a certain amount of horse-power output,

is a great many times as much as that of the continuous
current

; in other words, to accomplish this, to get the

motor to a certain liorse-power, it would have to be built

very much larger, in order to provide for the great heating
effect.

Another point in alternating current motors has to be
carefully figured out by somebody. There is a certam
maximum of economy, and that point is attained in such a

way that if the load be increased slightly, the difference

between the energies of different signs decreases rapidly,

and the motor would be apt to slow down, and, not receiv-

ing enough energy to keep the motion up, to stop; there-

fore, it becomes necessary that the motor be operated under
a pretty tolerably constant load. If the load be tolerably

constant the motor must be operated at a point very much
below its nia.Kimum economy in order that it may have suffi-

cient reserve to take care of sudden loads, which otherwise
would stop it.

There is no question of the fact, if all these obstacles in

the way of the torque and oscillation in receiving and giving
back the energy to the circuit, in alternating motors, could
be overcome—but which appear to be almost inherent in

them.-—there is a tremendous field for them, and no doubt
in any event there will be a field in alternating current mo-
tors to a hmited extent in small sizes.

As to street car motors, if we could place in these
same manholes Mr. Sperry talks of. the continuous cur-

rent transformer which requires such slight attention as to
be self-operating, we could still have the advantage of
small independent circuits for the transmission of a large
amount of energy, of high electro motive force, and the
utilization of the same by the low tension currents, and we
would have the great advantage of greater torque in start-

ing a street car, and also the effect of less chance of a
break-down, inasmuch as there would be more likelihoo'd

of the motors being operated in multiple arc. In the ar-
rangement Mr. Sperry indicated, each section receiving its

supply from one primary circuit would in case of trouble to
that one circuit render railway cars on that section entirely
inoperative, and it would be rather difficult to get other
cars following past such a dead portion of the track.

Mr. Cutter: I do not f^el that I have very much to
say upon this question. I hope that the continuous cur-
rent converter will be made which requires attention but
once a week. I have not seen it yet, so I have not much
of an idea what it is or about how it is to be accomplished.
The motor for an alternating current is also a difficult

problem. I have seen many forms of continuous current
converters, although at the time I saw them they were not
labeled that way; we call them inductoriums, motor gen-
erators, etc. I must confess I fail to realize why the last

speaker places so much confidence in them. The alternat-
ing current motor may be very difficult to manufacture for
street railways, but much less so for other uses of power,
and this will be the great opportunity for power for this class
of work, there being so many installations where electric

energy can be r.-nted for lighting by night, and for power
by day to fjood profit—where this energy can be dis-

tributed at great distance and at small cost, and which also
has the desirable object of flexibility, so to speak, in lay-

ing out circuits.

I am called upon frequently for estimates of the cost of
distributing the ent-rgy, either of water power or of lafge
industrial establishments, to the center of a town whe're
mere rental of electric lights would hardly pay. but where
if motors could also be rented, the revenue would be entirely
satisfactory, and many of these cases are necessarily aban-
doned when considered with continuous currents because
of the heavy expense. Now, if we had a good alternating
current motor the problem would be very simple, indeed, of
distributing our energy, and the cost of doing so would
generally be quite small.

_
Mr. Leonard : I beg to call the last speaker's atten-

tion now to the fact that the cost of conductors is not
dependent upon whether the current is alternating or con-
tinuous, but upon the loss in volts and the initial electro-
motive force in use. I cannot see the application of his
remark that the cost of transmitting the energy of a
continous current to the center of a town would make it

more expensive than to do so with the alternating current,
or that the alternating current could be used cheaper.

1 Discussion of Elmer A. Sperry's paper. "Motors and AUernallng
Currents," read before the club May 21. 1888.

Mr. CurrKK ; I made thai remark b.ickcd up \>y wh.a

I said previously, Ihat I had no faith in the continuous cur-

rent converter for this work, and there are certainly serious

dilticullies in the use of such a converter, one of the

principal diificuUies being that they require a good deal of

attention. It is a machine, as Mr. Leonard himself said,

a machine of high velocity, and that means attention; there-

fore, the method of distribution of these continuous con-

verters is by secondary stations, and from tlicse stations

the distribution oMow potential circuits; that means high

percentage of loss in the secondary circuits. It also means
the necessary regulators in all of these secondary circuits

—

all of these points are covered in my paper, and all of which

I still feel to be forcible objections to this method of distri-

bution.

Mr. Lkonakd: I think Mr. Cutter has not seen the

point I am driving at yet. lie started in by saying he was
often called upon to make estimates for the distribution of

power over long distances to the center of a town, for

town distribution or for manufacturing industries. We
are also often called upon and have submitted estimates for

that purpose, and we use a continuous current of high elec-

tromotive force and a motor utilizing such current direct.

Mr. Cl'Ttku: I see that Mr. Leonard now confines

himself to the rental of power; my remarks covered rental

of power and rental of light. 1 also feel that rental of

power with a continuous current of high potential would be

very limited, because of the difficulty, even impossibility,

of making small motors work upon high potential circuits.

It is by the rental of small motors that we would realize the

most revenue.

Mk. Leonard: We have one method by which we can
give both power and light on low potential circuits, and
still acc'implish that economy upon the conductors in

transmitting the power. I would like to have Mr. Cutter

point out a similar method by the alternating current. We
can transmit our power, and we can operate a motor at the

other end of the line; we can then from that motor operate

dynamos, which will give us a 3-wire distribution from the

heart of the town for any purpose of light or power. As
Mr Cutter thinks the fnotor generator is liable to

get out of order, we will confine ourselves to buch well

known factors as an ordinary motor and dynamo. *

Mr. Cutter: The remarks I would make would be
self-evident, that is, we will use our alternating motor in

the same manner, if found advisable to do so, there being
one advantage in that method over the rather far-fetched

use of the continuous current in this : We will suppose
that the objection to alternating current motors which Mr.
Leonard mentions exists, that they are not powerful
enough at starting. Very well. Then we will put in a
large motor to keep it running all the time, or at

least all the time that we are in need of power,
and from the same circuits we will run a few small

wires around town ; put up a converter properl v

here and there without the difficulties of the low potential

system ; and our alternating current will give us any phase
we want, is easily handled, and also we can use the motor
for power if wanted.
Mr. Leon.'Vrd : I wish to say, Mr. Chairman, that quite

recently we had a case where first-class water power was
located about four miles from the heart of the town of about
8,000 people, in a busy town and growing rapidly. We
have submitted estimates and guaranteed the results of

operating from the water power. About three miles off in

one direction, at right angles to the direction of the town, is

a brick yard, which would require about thirty-five horse
power. The circuit down toward the town was to operate
one thousand 16 candle power lamps, and supply power of

150 horse power, fifty horse power to operate small in-

dustries, and the balance in two large motors for manufact-
uring industries. I think that is pretty nearly a parallel

case to the one that Mr. Cutter has quoted. And I should
like to know what method he has in his alter-

nating current to submit and whether he can guarantee the
result from the same, that it will do the same kind of work.
Mr. Cutter: The remarks of Mr. Leonard pleased

me very much. I find they are striving for a conversion
of their electric energy, and the continuous current con-
verter is a converter, and those people _who are cryin(^>-

against the alternating current are willing to admit that.

The question is ihe relative merits of the continuous cur-
rent converter and the alternaiive. The continuous con-
verter has a revolving armature, or is a machine to alter-

nate the continuous current. Instead of making that ma-
chine with all its inherent difficulties— almost floating in
oil — I think it is best to make the alternating current bv
the dynamo in the generating station and then convert it

to whatever we want. Mi. Leonard has asked me a direct
question, and I simply say that I have not recommended
ail alternating motor converter for the job. I think I have
figured on the same thing. But I want to recommend the
alternating motor curren', and I expect to do it in a very
short time; I speak advisedly, because I have seen these
motors in operation, various types of them, and workino-
quite successfully. Like the continuous current converter,
it is not yet ready for the market.
Mr. Leonard: I would like to ask Mr. Cutter if he is

ready to guarantee to do the work by the alternating cur
rent in this case, because the remark he has made is

scarcely just, inasmuch as I have stated that we made esti-
mates upon the work and guaranteed the results.

Mr. Sperry: I think perhaps it might be explained
that these motors which stop suddenly when overloaded
and which require extraneous means in starting are the ones
which I did not mention at length in my paper. These
motors are alternating current machines reversed, or some
variation of them; they are compelled to synchronize and
if they lose a part of the phase length by overload will
lose their torque and therefore stop. The series motor is

not open to these objections, as the synchronism has nothing
to do \vith the operation. The motors are capab e of over-
load and will behave the same as the direct current motor
under like conditions. It meets every objection.
Mr. Leonard- I hardly agree with Mr. Sperry as to

the fact that a series wound motor covers every objection;
it strikes me there is a maximum amount of cticrgy which
that motor will give out, and thai in the case of the con-
tinuous current motor, the motor would slow down simply
and continue to run, while with the alternating current
motor, which is overloaded In that way. the energy will im-
mediately decrease and it would slow down, and by so do-
ing would rapidly lose the actual.ng power; certainly there

would n(jt be the same torque there would be in the case of
continuous current motor.
Mr. Si'ERRY : Of course the size of the motor would

have to be larger than the continuous current motor to do
the same work. But I have investigated, so far as my
limited time would allow, and I am perfectly convinced
that the statements I made are true with regard to working
the same as the continuous current motors, which is a mat
ter of great importance, because If they are applietl to

street cars, or applied any place where varying power is

demanded, the moment the machine or load is applied the
inertia of that load that would have to be overcome would
be nine or ten times as much for a short time as would be
required to maintain the motion when once such motion is

gained. This is true in case of almost any use to which
these motors are put, and if the motor wdl stop under
these conditions it is practically useless. I will report that

the motor of ordinary construction with its cores finely

divided is not open to this objection.

Mr. Leonard; I should like to ask Mr. Sperry the
results if an alternating current motor, which was operat-
ing some piece of machinery, suddenly had its load in-

creased very greatly, so that it slowed down. It strikes

me that in this-case the electrical impulse could not syn-
chronize with the mechanical motion, and since the actu-

ating power would be lacking, it would slow right down
and stop and not having the necessary torque, could not
start again until the load was thrown off and gradually
put on again,

Mr. bPERRV: Mr. Leonard is mistaken in this.' His
remarks are perfectly relevant to the motor when it consists

of a multipolar machine, or an alternating current machine
reversed. This will stop under the conditions named, but
the continuous current motor used and aHopted to the
alternating current will not stop.

Of course, if the overload is so serious as to cripple the
motor, it will eventually stop, the same as any motor and
engine will when the demand for power exceeds the amount
furnished to the motor; but this is not the question. In
the motor in question the torque will increase as the load
increases, just as it should, and the fact as to whether the
speed is a synchronous one or not has nothing to do with
it Furthermore, if this motor is made compound wound
or with a high shunt, it will be self-regulating, the same
with alternating currents as with direct; the proportions will

have to be different to allow for the effects of retardation.

The problem resolves itself to this, what will the motor do
while the current is flowing, which forms one phase of
the alternation?

Mr. Leonard: I would ask Mr. Sperry if such a
motor as that has been constructed ?

Mr. Sperry: I can say I think it has.

The Book Table.
Principlfs of Dynamo Electric Machines. By Carl

Bering; 279 pages, 7x4^4 inches, illustrated. Pub-
lished by W. J. Johnston, New York.

The name of Carl Hering in connection with a

book is a synonym for clearness, completeness,
and accuracy of statement. The subject matter
of the volume in question has appeared in serial

form in the Electrical Efigineer, but since its

original publication has been thoroughly revised,

and has been made more complete by the addi-
tion of appendices covering much valuable infor-

niation. We have taken great pleasure in giving
the book a careful perusal, and can most heartily

commend it to engineers and machinists engaged
in dynamo construction, and to students of elec-

trical engineering.

A Practical Method of Calculating and Designing
Dynamos and Motors. By Francis B. Crocker. A
paper read before the New York Electrical society,

March 2Sth. Pamphlet, 15 pp. Published by the so-

ciety.

There is nothing pretentious in this little

pamphlet. It is eminently plain, practical, and
clear from commencement to end. The form-
ulae are e.v:ceedingly simple, and can be worked
out by any boy with a common school education.

We have received, through the courtesy of

Anthony Reckenzaun, a pamphlet issued by
Stephens, Smith & Co., Millwall, London, Eng-
land, entitled " Electricity as a motive power,
with especial reference to its adaptability for ma-
rine propulsion."

The pamphlet is not designed as an elaborate

and exhaustive treatise upon the electric motor,
but is confined largely to a description of the

memorable trip of the electric boat Volta from
Dover to Calais and return, September 13, 1SS6,

and the press comments of the day upon the

feat. As a memoir of the day that marked a
great achievement, which demonstrated beyond
question the adaptability of the electric motor to

marine propulsion, the pamphlet is valuable and
will be preserved.
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Electrical Scale.

The Electric Advertising Scale company has
put on the market a scale which is attracting con-
siderable attention on account of its novelty. In
form it resembles the ordinary automatic scale,

but it accomplishes its purpose in a more popular
way. A person puts a nickel into a slot and
steps upon the platform. The electrical mechan-
ism is set in operation and a card with a certifi-

cate of the e.xact weight of the person drops out
on a receiving board. The mechanism is simple,

consisting in the main of a magnet and a small

electric motor. The cards on which is printed

the weight will be used for advertising purposes.

The scale has been perfected and works to a

charm. The company's officers are: President,

H. Burkholder, Chicago; viqe-president, Dr.

Carter, Waukegan; treasurer, R. W. Coon,
Waukegan; secretary, H. S. Clark, Chicago.

Motors for Small Powers in Chicago,

In the issue of the Western Electrician of

February 4th the fact was chronicled that the first

small motor for power purposes run from an arc

circuit of the Chicago Arc Light and Power
company, was in operation in Chicago, and the

opinion was expressed that the prospects for an

extensive use of motors were very bright. Last

week saw an order recorded for the twenty-
eighth Baxter motor for use in this city. The
Chicago office of the Baxter Electric Manufact-
uring and Motor company, W. W. Munro, man-
ager, was opened for business ten weeks ago,

ing in which there is no power, and is located on
the top floor. He is eminently well pleased with
the operation of his half- horse power motor.
A printing establishment run by a two horse

power motor was next visited. Several small

presses and a paper cutter were in operation, and
here, too, great satisfaction was expressed with
the operation of the motor.

In the shop of the Western Leather Manufact-
uring company there was a one-horse power
motor operating three sewing machines, a strap

puncher, two wax thread machines, and a har-

ness-creasing macliine. The foreman and the

girls, who had formerly run the machines by foot

power, were equally loud in their expressions of

delight—the foreman in that on certain classes of

work at least two-thirds more was accomplished
in a day's time than under the old method, and
the girls in that they could accomplish so much
more work at greater ease to themselves.

In each of the cases the automatic regulation

of the motors was perfect.

In this connection a comparative schedule of

charges for current for small motors in Chicago
and several other cities will be of interest.

The Electric Waiter.

Nature describes in a recent issue the installa-

tion of an electrical waiter system in the mansion
of Gaston Menier, which is supplementary to that

gentleman's electric light installation. Having
accumulators available, Mr. Menier causes his

dinner to be served without any servant entering

the dining-room. A miniature railway train

passing and stopping before every guest accom-
plishes rapidly and safely, under the guidance of

the host, all the functions of a punctual and well-

conducted service. This train, which runs from
the kitchen to the table and thence back to the

kitchen in order to fetch dishes, return them,
bring plates, etc., consists of two essential parts

—the railway track and the vehicle. The track

is composed of four parallel rails, on the two
outside ones of which the wheels of the train are

running. They are isolated from each other,

and communicate with the inductor of a dynamo
electric motor. The two inside rails on which
small contact rollers are running, place the elec-

trical source—a battery of twenty accumulators

—

in communication with the inductor of a motor
by means of a commutator fixed at the right of

the host, who is thus enabled to stop the train

or to reverse it by a simple change of the

current. The oak board on which the four

rails is fixed rests on supports placed at reg-

ular intervals, and which raise the little track

about ten centimetres above the level of
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and the motors ordered of them have all been

ordered during that time.

In Chicago motors are used in blank book,

clothing, cloak, dress trimming, electric appli-

ance, exhaust fan, hat and cap, leather, truss,

shirt, vest, and ventilator manufactories, book
binderies, to run coffee mills, exhaust fans, litho-

graphing and printing establishments, by pub-

lishers, lapidists and opticians.

In company with Frank L. Perry, electrician

of the western department of this company, who
installed all the motors in Chicago, a Western
Electrician representative made a tour of in-

vestigation. The first motor seen was in the

shop of Chas. Essig, a lapidist on State street,

who was found busily grinding stones of all

manner of description. Mr. Essig is in a build-

the table cloth. The space underneath is util-

ized for placing the table requisites, such as

table napkins and salt cellars on the table The
track leads from the kitchen or pantry, where the

dishes are placed in the train through a little

tunnel, and then arrives in the dining-room. The
train strikes a first switch where the track divides

into two parts which pass respectively at the right

and left before each row of guests. At the ex-

treme opposite end the two tracks unite again, so

as to form a circular railway. The width of the

track is 1
1
5 millimetres, which suffices to give the

" rolling stock " the necessary stability. The
train or carriage consists of a platform 75 centi-

metres long and 22 centimetres wide, pivoted on
two bogies, one of which carries the motor,

while the^second is only a truck with two axles

serving as supports. The motor and installation

are according to the Siemens' system. The train

weighs seven kilos empty, and is capable of car-
rying 25 kilos. The speed can be varied from to
centimetres to i meter per second. The train,

of course, obeys the host's order instantaneously,
and our contemporaryconsiders that the arrange-
ment endows the dinner, •' through this refine-

ment of comfort and gracious politeness, with a
special character of animation and 'friendli-

ness.'" This installation certainly furnishes a
new instance of the thousand-and-one services
which electricity is called to render to dome.stic
life. This particular departure is, of course, capa-
ble of considerable development, and who knows
whether a few years hence some of our luxuri-

ously-fitted hotels may not replace the obsequi-
ous waiter at the tabled'/lote by electrical railways,
served by a number of trains, under the superin-
tendance of the inaitre d'lwlel 1

CORRESPONDENCE.

From St- Louis, Mo.
St. Louis, May 26.—D. W. Gurnsey, agent in this city

for the Sprague Electric Motor company, is in the east

giving the motor business a thorough study, both theoret-

ically and practically. Success can be predicted for Mr,
Gurnsey, for he is a man who never does things by halves.

The Ft. Wayne Jenney plant on the palatial excursion

steamer, Grand Republic, is giving satisfaction.

The Cable Electric Light company is installing a 125

horse power Westinghouse engine; forty five 1,200 candle

Excelsior arc lights and 1,350 light Westinghouse alter-

nating plant. The lights are to be used in the spectacular

play, "The Last Days of Pompeii," which is nearly three

miles from the power house of the St Louis Cable & West-

ern where the plant will be located.

The water commissioner will advertise for bids as soon

as specifications are received from the printer for lighting

the city water works and the surrounding territory. It is

proposed to place at least ten lights on each water tower,

which are respectively 200 and 250 feet high, also to light

the numerous engine and pumping houses connected with

the water works. The specifications require the candle

power (actual measure) to be specified in the bids, also the

actual horse power required per light.

The Heisler Electric Light company report business ex-

ceptionally good, as they can scarcely keep up with their

orders.

The new Westinghouse compound engine is reported to

be yielding one horse power hour on 18 pounds of water.

If such is the case the price of electric light can be very

much reduced and the business still be on a paying basis.

It is claimed by a representative of a leading electric

company using the alternating system that with their new
lamp they are able to run twenty i6-candle power lamps to

the horse power.

Your correspondent witnessed the operation of a new
regulator for dynamos the other day. It is the invention

of a young mechanic in St. Louis, and performs its work to

perfection. If the variation of the current is small the

regulator moves slowly, but if there should be a short cir-

cuit, cutting out 10 lamps at once, the regulator moves so

quickly that the current is never an ampere above the

standard.

D. Crawford is talking of adding a 200 light incandes-

cent machine to the already large electric lighting plant in

his mammoth dry goods store, B.

New York Notes.

New York, May 26.—The favorable report of the

aldermanic committee upon the petition of the Fourth ave-

nue railroad to permit the use of electrical motors on their

line, was not acceptable to the board, and was voted down

by 14 to 10. The discussion upon the question was a most

glaring exhibition of the prevailing ignorance upon elec-

trical subjects in that august body. Of course, it was the

most natural thing to be expected that the opponents

of the petition should bring up the stereotyped arguments

against electricity in general, although ;t appears doubtful

if the current can be used in a more harmless manner than

in the proposed method of operating street cars by storage

batteries. The company, however, claims and will exer-

cise the right of operating electric motors above Fourteenth

street, and the successful operation of the road above that

point will eventually lead to a popular demand for the ex-

tension of its use to tlie terminus of the line at the general

post-office.

Quite a serious fire occurred at the Thirty-ninth street

exchange of the Metropolitan Telephone and Telegraph
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company on' the nighl of May 231!, which is siipposi:d to

have been caused by the crossing; of an electric lij^hl con-

ductor with one of tlic telephone wires leading into the

exchange. Tlie fire started in the switch-ooarU and made

such rapid progress that the flames could not be subdued

by the niyht force in charge, but tl\e smoke was seen by a

policeman on the street who at once turned in an alarm,

and the fire department soon had the fire under control.

The insurance patrol was of great service in protecting the

switch-boards and instruments from damage by water,

Hoods of which were poured into the building. Enough

destruction was wrought in a few minutes' time, however,

to temporarily paralyze the service through that exchange,

but a large force of men was put to work next morning,

who will be able to restore the service to its normal work-

ing condition within a week.

The coroner's inquest upon the death of the lineman

Thomas Murray has been continued during the past week

under Coroner Levy, who seems to have determined to

excite popular interest in the subject. The attempt to

elicit testimony from Mayor Hewitt was by no means suc-

cessful. He claimed to know nothing about the case, and

would not attempt to give his opinion as to the status of

the law against overhead wires. He succeeded in arous-

ing the ire of several jurymen, who were subsequently

anxious to learn from the coroner whether he could be

compelled to testify like any ordinary citizen. The mayor

has been again subpcenaed to appear on Monday. Mean-

while both he and the coroner will study up the law, and

probably the next cession will be an exceedingly lively one

if his honor's physical condition is favorable.

Cornell university, always progressive, has made a de-

cided innovation in the college curriculum by organizing a

school of journalism, which will next year form a branch of

the department of rhetoric under Professor Brainard G.

Smith, formerly of the New York 6"//;/ staff. It is not the in-

tention to graduate trained journalists,but to ascertain if the

student's taste is likely to tend in that direction, and if so

he will be given sufficient instruction to enable him to enter

that field more thoroughly equipped than is ordinarily the

case.

The Central and South American Telegraph company

has brought suit against the Universal Interoceanic Canal

company of France for $35,000 damages for violation of an

agreement^to relay their telegraph cables in Panama bay,

and for nineteen days' consequent interruption of telegraphic

communication, involving a loss of $28,000. The canal

company agreed to remove the telegraph cables from their

original bed in order to cut a channel and make a new trench.

The work - was done but the canal company declined to

bear all the expense. The case has been transferred from

the Supreme court of the State to the United States Circuit

court.

A very interesting trial of speed between the Morse

telegraph and the long-distance telephone for actual news-

paper work took place this week under the auspices of one

of the city papers. The test was made between New York

and Boston, and in ten minutes the telephonist had trans-

mitted 346 words while the telegrapher had sent but 330.

The conditions, however, were the actual delivery of the

matter, properly written out and carefully punctuated in

readiness for the compositor. The result was announced

in a dispatch from J. H. Holmes, of the Boston Herald,

who sa'd : "Telegraph message delivered all right and

in shape for printers. Telephone message delivered in ab-

breviations that are not comprehensible to printers." An-

other trial has been proposed in whicji type writers will be

used. P.

Kansas City, Mo.

Kansas City, Mo., May 26.—Acting under powers which

the city council recently conferred upon it by an ordinance,

the Hallett Electrical Illuminating and Power company has

filed its bond with the city comptroller, and will begin at

once to erect buildings and put in an electric plant to cost

from $60,000 to $75,000. The building of the company
will be located at Twelfth and Franklin streets, and when
the plant is in operation light or power can be furnished by

it to any part of the city.

The Electric Time company filed articles of incorpora-

tion with Recorder Hinde a few days ago. The purpose

of the company is stated to be to acquire, hold and sell

patents and patent rights for the operation of clocks and

other time pieces by electricity; to acquire, hold and dis-

pose of franchises from cities, to maintain and to operate

such machinery, and to manufacture, set up, lease or sell,

electrical clocks and appliances for the transmission of time.

The capital stock is $10,000 held by Messrs. Lumas, Hoyt
Holmes, Willard P. Holmes and John D. S. Cook all of

this city.

The United States Electric Lighting company have se-

cured the contract for lighting the new board of trade,

building.

W. C. Stewart, of the St. Joseph Electric Light company

was a visitor to the city this week, and was busy m.iking

calls upon members of the electrical fraternity.

C. H. Cone, of the Electrical Supply company, left to-

day for St. Louis and a two weeks' trip through Iowa. As

a result of his recent trip through Kansas he reports large

sales of "P& B."

The growth and success of the American Electric Light

of this city since its advent in the field of electric lighting

is well worthy of note. The company's power house and

central station is located at Twentieth and Central streets

which is a capital location, as it is near the business portion

of the city. The company started on the night of April

30, 1888, and at this writing has 75 arc lights in use, while

their list of subscribers is constantly increasing, and to

such an extent that they have found it necessary to increase

their plant by the addition of 100 lights. The dynamos

for this increase, and a 150 horse power New York Safety

engine are on the road. The company have now three dy-

namos, two of 30 and one of 50 lights, belted direct from the

engine, which is a New York Safety of 100 horse power.

They have 12 miles of circuit up of P. & B. wire, and have

just placed their orders with the Electrical Supply company

for 10 miles more of the same wire, which will be placed

on their poles at once. Workmen are now breaking

ground for an addition of 40 feet to the building. The

following named gentlemen form the company ; M. S

Porter, president and general manager, \Vm. Russell, vice-

president and mechanical engineer, O. W. Ditsch, superin-

tendent and electrician H. M. Porter, secretary.

The National Bank of Kansas City building has been

turned into a veritable electrical exchange, three large

companies being already represented and more expecting

to take quarters there. The Kansas City Electric Light

company have, three large rooms beautifully furnished.

The Thomson-Houston Electric company, Chas. S. Rush-

ing, agent, have fine rooms, decorated, carpeted and fur-

nished in the latest and finest style. The Electrical Supply

company, C. H. Cone, agent, also have finely furnished

quarters in this building.

The Interstate Electric company are now installing

their central station in the Keith & Perry building. D.

Indianapolis Items.

Indianapolis, May 26.—The Cyclorama company have

their building wired and wires for outside lights, and will

have the engine and dynamo in position for opening

May 30th.

At the meeting of the city council Monday night last,

two street car ordinances were introduced, one for a new
line by a new company, the other for an extension by the

old company; both called for the use of motive power other

than animal, and electricity and cables were mentioned.

Both ordinances were referred to the committee on rail-

roads.

The committee consisting of the city attorney, city civil

engineer, one alderman and one member of the council,

who have been on a tour of inspection for the past week or

ten days, have returned and are busy making up their

report. They visited several eastern cities where the elec-

tric light was used, also the factories of the bidders.

They express themselves well pleased with what they have

seen and learned while away. It is probable their report

will not be ready to present to the council before the

middle of next week, at which time there will be a special

session called to receive and take some action upon it.

From present indications it is likely the Thomson-Houston
light will be recommended, although the members of the

committee will not talk much on the subject. The
Thomson-Houston bid was as low as any, and their light is

as good as any seen, and several hghts besides those of the

bidders were examined both as to lighting power and ex-

pense. For some time the general sentiment among
citizens seemed to be in favor of the city buying the plant

after a certain time, but this seems to be declining.

The Lafayette, Ind., company who are preparing to run
their street cars by electric motors, are about ready to begin
operations. m_

From Little Rock, Ark.
Little Rock, Ark.. May 22.—About the first of the year

the mayor and city council of Little Rock advertised for bids
from electric light companies to furnish a plant to light the
city, and after considering several bids accepted that of the
Fort Wayne Jenney Electric Light company for $27,000.
The acceptance of this bid and the agitation of the sub-
ject have aroused considerable opposition among some citi-

zens, not because they object to the light, but on account
of the condition of the city financially

; and a good deal

of talk against W. (i. Whipple, the mayor, has been the

result. Ed. W. Parker, a banker, has been the most

active in opposing the mayor and the electric light

scheme, and has kept the daily papers well supplied with

letters on the subject. Mayor Whipple was elected as a

" boom " mayor, and while some of his acts are open to

criticism, no one can really doubt his honesty and good

intentions. Parker, in a late letter, charged the mayor

with having ordered the issue of the warrants for the

$27,000 to the electric light company before the city had

received any consideration or security from said company of

any kind, and to-day's issue of the Arkansas Gazette con-

tains another communication from Mr. Parker, together

with a statement by the mayor, and interviews with the

city attorney and clerk in regard to the electric light matter,

especially that part of the controversy wherein Mayor

Whipple is charged with doing a wrong in ordering the

city clerk to issue the $27,000 in warrants on account of

the Fori Wayne company. The testimony all goes to

show that the mayor, who gave this order without consult-

ing with his associates of the board of public affairs, never

for a moment contemplated having the warrants issued in

fact and given to that company. He wanted them made

out and held by the city clerk so as to show them to the

agent of the company on his arrival here, as evidence of

good faith on the part of the city that they meant to carry

out their part of the contract. They were not to be signed

or to leave the custody of the clerk. The mayor may
have acted hastily, but as far as any wrong doing on his

part there is no evidence. He was simply trying to get

everything in as good shape as possible to get the Fort

Wayne company to do the work for the city.

The matter has taken another turn, however, in the

shape of a bill in chancery to prevent the city from fulfill-

ing its contract.

Thomas W. Baird for himself and others asks

for a restraining order to prevent the city of Little

Rock, W. G. Whipple, M. G. Hall, Max Hilb and

H . Clay Jones from making the contract for light-

ing the city, with the electric light company, and to

prevent the issuance of warrants to the amount of $27,000.

Mr. Baird was represented by U. M. & G. B. Rose, and

the city by its attorney, W. L. Terry. Mayor Whipple

was also present at the argument before Chancellor Carroll.

The bill alleges: . . . "The said mayor and other

officials of said city made defendants herein, are now
threatening to carry said contract into effect, and to

issue warrants of said city for $27,000 to said elec-

tric light company; and plaintiff charges and believes that

they will do so unless restrained by order of injunction

from this court. Your orator prays that a preliminary

order of injunction restraining said defendants, attorneys

and servants from taking any further steps toward the

enforcement of said supposed contract, and particularly

that said city and its said officers may be enjoined from

issuing any warrants, or other evidence of debt, under

said contract or in payment of the work or material therein

stipulated for, and from paying out any money for the

same, and that on a final hearing it may be decreed that

said contract is wholly illegal, null and void; and that said

defendants may be perpetually enjoined from enforcing the

same, or carr^'ing the same into effect, and for all other

proper relief." Mayor Whipple stated that no notice of

the filing of the bill had been given him. Judge Rose
said that he did not want to take any advantage of the

mayor, but wanted the mayor not to issue the warrants

until the case is decided. The chancellor agreed to this,

and the case was thereupon continued until some day to be

agreed upon by the attorneys. It remains to be seen yet

whether there is anything in the suit.

The Erie Telegraph and Telephone company has been

very busy putting in new telephones and increasing its

plant since the first of May, when the injunction against

the Southern Telephone company went into effect. They
have placed 7S telephones since the ist, and have upwards

of 40 more to put in. This will make upward of 400 con-

nected with the exchange, with good prospects of the num-
ber being increased to 500 before the close of the year.

The Southern Telephone company, which had been in

operation for over two years, had expended large sums in

constructing its plant, and had about 480 instruments in

use. They used Long, Pan electric, Turnbull and Emner
telephones, and thought themselves injunction proof. But

the Bell company " did them up," and the whole plant is

now idle and silent. There is some talk of their trying

the Writing telegraph.

The Yell County Telephone company, using the Bay
instruments, have been enjoined by the Bell company, in

consequence of which, communication with the interior is

cut off, except by the old and slow process of the mails.

The people did not fully appreciate the advantages of the

telephone until they were deprived of the use of it. A.
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St. Louis Telephone Rates.

St. Louis, May 26.—City Counselor Bell proposes to

test the validity of the ordinance making it a misdemeanor

to charge more than $50 per year for the rental of a

telephone. The bill was passed last March, and became a

law April ist. The Bell Telephone company, which is the

only concern affected by the ordinance, has, it is claimed,

reached the conclusion that the municipal authorities have

no power to regulate telephone charges, and have mani-

fested no intention, it is said, to change the annual rental

of telephones from $100 in compliance with the ordinance.

City Counselor Bell, who has been giving the matter his

attention for several weeks, with a view to testing the

ordinance, last Saturday instituted a prosecution against

the officers o'f the Bell Telephone company, charging them

with violating its provisions in refusing, on April 10 last,

to furnish Louis C. Bohle telephone service at 1122 Chest-

nut street, at the rate of $50 per year. It is expected that

the case will reach the Supreme court before the October

term of this year. An effort will be made to secure its

advancement on the docket so as to get an early decision.

City Counselor Bell will represent the city in the prosecu-

tion of the case. He holds that the ordinance is consti

tutional, and that the municipal assembly has authority to

regulate telephone rates as well as ferriage and other

rates.

The case will be watched with considerable interest by

those using telephones, who would, as a matter of course,

much prefer to get the use of the instruments for $50

per year than $100, the rate they are now paying. At a

meeting of the citizens using telephones, held at the

Lindell hotel about a month since, it was the unanimous

opinion that the ordinance should be enforced.

When the bill was before the house of delegates, where

it was originally introduced, the representatives of the

company presented arguments to show that the corpora-

tion would lose money if the rate was reduced. The com-

pany made no effort to secure its defeat in the council,

having, it is said, been assured by its legal advisors that

the Assembly had no authority to regulate the charges.

McD.

The Enos Electric Railway, at St. Paul.

President's Office, The Enos Electric Railway
COMPANY, St. Paul, Minn., May 22—I notice in your

issue of May iqth reference to the electric railway in St.

Paul; allow me to enlighten your readers a little further in

regard to the merits of this road. The system in use is the

Enos elevated electric railway ; and while being, as you

say, the first electric railway in Minnesota, it is, also, the

first elevated electric lailway in operation, as I believe, in

the world. This road is in daily operation in South St.

Paul, and attracts very great attention.

For many months, tiresome experiments were performed

in trying to perfect the electrical appliances, but without

success. Finally an order was given to the Thomson-

Houston Electric company, of Boston, for four of their

motors, which were taken directly from their warerooms

without previous especial structure for this purpose; with

slight alteration in adjustment here, they were placed above

the car on our track and the current turned on; without the

slightest hesitation, the car moved forward, and has con-

tinued to do so at every request of the operator from that

time since.

The first twelve hundred and sixty feet of our track is

upon a six and a half per cent, grade; and we make this

grade with a load of passengers without difficulty at not less

than fifteen miles an hour, thus clearly establishing the

fact beyond question that elevated railways can be operated

by electricity; that the Thomson-Houston company has

machinery developing sufficient power, and under thorough

control, to be adapted to this especial work. We have,

also, demonstrated that the Enos system of elevated rail-

way is the most perfect and best adapted for street railway

purposes, where rapid transit is required, of anything in

use to-day ; and it is with great pleasure that we present

these facts before the public, hoping, thereby, to call to

their notice the merits of this system, and the advantages

to be derived from its use. J. H. Lawrence.

Kansas Notes.

Atchison, May 26. — Atchison is to have anothe

electric light company, the Atchison Electric Light

and Power company. The capital stock is $3 0,000,

and the directors are J. P. Pomeroy, A. G. Otis, J. P.

Brown, E. S. Wills and J. M. Chisham. The company

is really the old gas company, which has secured a charter

for an electric light plant. The new company will proba-

bly add the electric motor -system to its plant. A lively

cutting of rates is expected when the new company is ready

to supply lights.

T. M.Wilson, who has been employed by the Hutchin-

son Water, Light and Telephone company for about two

years as manager of the telephone and electric light depart-

ment, has severed his connection with that institution and

will sail for Buenos Ayres, South America, where he will

engage in the same business. E. M. Van Frank, who
has been for some time engaged in wiring buildings for

the electric light service, will accompany Mr, Wilson.
McD.

THE ELECTRIC LIGHT.
The Waco Gas company, Waco, Tex , will put in a

Jenney Electric plant.

< Scenes in " Paul Kauvar " were photographed by elec-

tric light at Hooley's theater last week.

Two hundred arc lights will illuminate the factory of the

Western Electric company in New York City.

Lightning struck the electric light wire at Decatur, 111.,

last Monday and several poles were shattered.

South Boston, Va., will be lighted by the Brush sys-

tem. The Ball Engine company will furnish the steam
plant.

W. &: A. McArthur, of Ghebo^'gan, Mich., have ordered
a 50 light arc plant of the Thomson-Houston Cv.mpany
of Chicago.

Gadsen, Ala., will be lighted by electric light. A stock

company has been formed, and all the shares have been
subscribed for.

The Silvey Electric company of Lima, O., will install a

75 light plant in the Sherman Cottage located about six

miles from Cincinnati.

The loss of the Edison Electrical Illuminating company
of New York, by the fire in the Liberty street plant last

week will be about $10,000.

Gilman & Hudson, have ordered a plant of 50 arc lights

of the Thomson- Houston company, of Chicago, for street

illumination at Madison, Wis.

The Bay State Lumber company of Menominee, Mich.,

has ordered a 150 incandescent plant of the Thomson-
Houston company, of Chicago.

An incandescent plant has been installed in the Baylor
Female College at Waco, Texas. An Edison dynamo and
Westinghouse engine are employed.

The Thomson- Houston company of Chicago, will in-

stall a Soo hght incandescent plant for the Fort Scott,

Kan., Electric Light and Power company.

The Excelsior electric lights have been introduced into

Elgin by a company, of which William Hubbard is man-
ager. A project for using these lights for city illumina-

tion is under consideration.

At a recent meeting of the New York Fire commission-
ers it was voted, in order to better lo.cate the different fire

signal boxes at night, to have the globes of the electric

lamps nearest the alarm boxes painted red.

Acommitteeof the city council of Urbana, O., was in

Lima, last week, inspecting the working of the Silyey com-
pany's electric light system with a view of its adoption in

Urbana. The estimated expense of the plant is $20,000,

M. W. Plake, a lineman of an electric light company,
was injured last Monday at 1S3 State street, Chicago. He
was repairing some wires, and on account of defective in-

sulation received a severe shock. His injuries are not

serious.

.. The Peninsular Electric Light and Power company of

Houghton, Mich., increased its plant last month by order-

ing 30 arc lights of the Thomson-Houston company of

Chicago. The company has just ordered a similar num-
ber of arc lights for a second increase in its plant.

Owing to the failure of the United States Electric Lght-

ing company, of Washington, to/put its wires along Penn-
sylvania avenue from Eighteenth street to Washington
circle and on New York avenue and Fourteenth street un-

derground, the lights are not to be paid for after June ist.

The Edison plant in the Rookery, Chicago, consisting

of four dynamos each of goo lights capacity, is nearly ready

to run. This plant is of magnificent construction through-

out, and is one of the largest, if not the largest isolated

plant in the country. About 4,500 lights will be con-

nected.

Red Bank, New Jersey, owing to the enterprise and
genius cf one of her prominent citizens, D. N. Applegate,

is now boasting of having a Heisler incandescent central

station plant. It is supplying very extended commercial

and city circuits and has proved a fierce competitor to the

gas company. Seventy street lights of 30 candle power
are furnishing illumination for six miles of streets, and are

supphed at the rate of $24 each per annum.

The construction of the central station plant in Wabash,
Ind., for the illumination of the city by the Heisler system

is progressing very rapidly. The pole line and circuits for

nearly twelve miles of streets have been brought near com-
pletion within barely two weeks, and it is expected that the

plant will be started on the first of June. This incandes-

cent plant will supersede the tower lighting installed in

1885, wiiich has had certain historical distinction in having

been the first installment of the kind on this continent.

A dispatch from South Pittsburgh, Tenn., states that

a representative of the Silvey Electrfc company is in that

city. South Pittsburgh has long felt the need of electric

lights; the streets are bereft of any kind of illumination

whatever, save that which nature supplies, and many are

the injuries received and emphatic words spoken by pedes-

trians who fall in the divers holes, mud puddles, ditches,

etc., which abound throughout the city. The merchants

are ready, to a man, to support a company by using

the incandescent lights in their stores and residences.

M. Lyon Alemand has given notice of a resolution in the

Paris municipal council, proposing that the sum of 2o,ooofr.

(-$4,000) be awarded for the invention of a perfectly satis-

factory current meter ; the sum of io,ooofr. to be awarded
as first prize, five premiums of 2,ooofr. to the next best in-

ventions. Should it be possible to use the meter with one
kind of current only, continuous or alternating, then one-
half of the above premiums would in that case be awarded.
Finally, with a view, doubtless, of recouping themselves,
the council are to reserve the sole right to manufacture
the successful meters, no royalties being paid to the inven-
tors.

The frequency of conflagration caused by electric light
wires induced the Electric club of I'hiladelphia to inquire
into the means of preventing them. At a recent meeting,
the report of a committee of four months' standing was
presented, in which the various automatic cut-outs pro-
posed by different inventors were considered, some utiliz

ing the heating of a wire, some the action of a spring pull-

ing against the armature of a magnet. The old arrange-
ment of a fusible alloy cut-off was pronounced objectiona-
ble on account of |||ie interruption produced when it melt-
ed, but this was obv'iated by an arrangement for throwing
other fusible pieces into the circuit one after the other.
Thus a momentary increase of current would only cause a
momentary stoppage.

The lighthouse board has perfected arrangements for
the illumination of Gedney's channel, in New York harbor,
by electricity. Six electric light buoys will be placed, three
on each side of the channel, about 1,100 feet apart. They
are expected so to light the channel that vessels can enter
the harbor at night as safely as in the daytime. The dynamo
station will be at Sandy Hook. To establish these lights
will cost about $26,000, and they can be maintained at a
cost of $3,oOQ a year. Captains of steam and saiHng ships,
both in the ocean and coasting trade, express great satis-

faction at the proposed innovation. The Sandy Hook
pilots, while not so enthusiastic, are in favor of the scheme.
"Will not the brightness of the lights bother pilots as the
East River bridge Hghts are said to do?" asked a reporter
of a pilot. "No," the latter replied, "the lights will be so
low down that I don't anticipate any trouble from that
source."

D. R. Walker, engineer of the Philadelphia city council,
has sent in his annual report to the mayor, describing the
working of the underground cables. The Brush company
are using sixty arc lamps in one of their circuits, which is

five miles long, and is worked at a pressure of 2,800 volts,

or about 45 volts per lamp. The lamps are generally
placed at intersections of'streets, and at a distance of about
500 feet apart. The cable for the Brush lamps consists of
a seven strand 14 B. W. G., with insulation of from one-
sixteenth inch to three thirty-seconds Inch, and protected
with a lead covering one-eighth inch thick. The same
cable is used by the Keystone company iu a fifteen mile
circuit at 2,000 volts, and no difficulty has been found in
working it. Along Chestnut street the electric light cables
are laid side by side with telephone and telegraph cables
in a cast-iron duct 20 inches by 30 inches. The Broad
.'treet cables are laid in a wooden trough covered with a
plank and close under the pavement. Nine-tenths of the
difficulties experienced with underground work were not in
the cables themselves, but in the connections with the
overhead portions. Mr. Walker mentions a case were
lightning struck an overhead connection on an underground
circuit, ran through three miles of cable, and burned the
dynamo, but did not affect the cable.

the electric motor.
The Street Railway company; of Seattle, W. T., has de-

cided to issue bonds to the amount of $60,000, to convert
the present street railway into an electric motor line.

Friday of last week a Baxter motor of two horse power
was started in Milwaukee. The Badger Illuminating com-
pany of that city have just established a power circuit

similar to that in Chicago.

Baron Goslkowski recently read a paper in Vienna
advocating the use of accumulators for street car propul-
sions. He showed by calculation, and by the result of ex-
periments made with accumulators, that in using this power
a much greater speed can be obtained than with horses,
the cost being about the same. He ended by expressing
the view that tills mode of traction would soon be adopted
in Vienna,

A correspondent in Madrid mentions that an officer in the
artillery corps has been constructing a submarine torpedo
boat of which the motive power will be electricity. The
boat will carry 160 large accumulators, and a 60 horse
power Oerlikon electric motor. The accumulators are
claimed to surpass all others now existing for storage ca-
pacity and duration, but the materials employed are kept
strictly secret. So far no patent for the accumulators has
been taken out and it seems to be the intention to make
their construction a war office secret. The accumulators
have been tested for some months, and their storage capa-
city and rate of discharge are remarkable high.

The New York and Harlem railroad company, in New
York city, will soon begin to use accumulators on its cars
running above Fourteenth street, although the aldermen
will not give permission to operate the city below that street.

An ordinary man can run the car after a day's instruc-
tion. The batteries are placed In the car in eight trays, four
on each side of the car, through panels on the outer sides,

which when closed, leave the appearance of an ordinary car.

It is estimated that a car equipped with charged batteries

can run from twenty-five to forty miles. The changing of
batteries will take no more time than is required to change
horses. The service of stablemen is dispensed with, and
it is claimed that the cost wlil be less than that of horse
power.

A motor of novel design has been made at Cologne, in
order to decrease the difficulty in starting the cars. The
motor has field magnets connected with the wheels of the
car; the armature revolves loosely on the same shaft, but its

revolution can be checked by a brake, when the field mag-
nets begin to revolve, driving the car. The driving wheels
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Imvc ulsu a liiakc, wliicli i;. c.iiinct:lcJ willi lli.iC previini^ly

iiRMilioneil, so thai by lakinj; the brake ofTllic armalurc tin;

brake cm tlie ilriviiij; wlicci is put on, aiul 7'i,Yr,rsii. The
motor is starleil at full speed, allowinR the armature to

revolve; as its motion is ;;railHally slopped by the brake,

ihe motion of the brake handle releases that of

the driving wheels, which gradually revolve faster as the

annature stops.

Wlien the New York common council refused to give

the I'oiirth ave., streetcar company a franchise to run cars

by .accumulators the New York papers openly charged that

consent was withheld for the ]iurposc of extorting money.

The Sim's sweet poet sung several verses on tile theme.

The following are samples:

"No, no," an Alderman declares,
'

' We do not mean to vote, or

Make any move, except on share-,

For your electric motor.

And so—you needn't get your ftck up

—

YouM better whack up.

*' Electric motors may be just

What people now are needing ;

Iiut Where's our cash ? We never trust

And vain is empty pleading.

Last chance—before our traps we pack up.

You'll better whack up."

THETELEPHONE.
The officers of the 13ell Telephone company, of Buflfalo,

propose to prepare plans at once for puttin;;u nder ground
a portion of their wires in Rochester, N. Y.

" I say, J:ick, they've got so now that they can draw
pictures on paper by telegraph."

" Pooh ! that's nothing. I've drawn drafts on my guv'-

nor by telegraph for the last three years." —Harvard La ni'

foon.

The executive board of Rochester, N. Y., has granted

permission to the liell Telephone company to construct

underground conduits in East Main street. The work will

be done under the direction of the chief engineer of water

works and superintendent of fire alarm telegraph.

It is expected that the new switchboard of the Metropol-

itan Telephone and Telegraph company of New York will

be ready to receive the wires about September ist. It will

cost about $350,000, and will accommodate 10,000 sub-

scribers. The length of the switchboard is about 300 feet,

which will make it the largest in the world.

A New York dispatch says: In the United States Cir-

cuit court to-day Judge Wallace rendered a decision in

favor of the plaintifl corporation the suit of the Ameii-
can Bell Telephone company against the Universal

Dynamophone company for infringement of the telephone
patents. An injunction in favor of the Bell company was
granted and an accounting ordered.

Personal Paragraphs.
Waller K. Freeman, of the Fort Wayne Jenney Electric

Light company, was in Chicago the latter part of last

week.

George L Roberts, of counsel for the American Bell

Telephone company, arrived in Chicago Wednesday to

participate in the litigation now in progress with the Gush-
man company.

John R. Dee, an enterprising electric light and power
man from Houghton, Mich., was in Chicago two days last

week. The multiplicity of his business affairs precluded
anything but a very brief call at the Western Electrician
office.

Thos. D, Tockwood, of Boston, whose name is known
to every telephone man in the country, and whose series of

papers on " Practical telephony " in the Western Elec-
trician has attracted widespread interest, took a flying

trip to Chicago last week and paid this office a short call.

Telephone Stock Quotations.
Col. S. G. Lynch, broker, 146 LaSalie street, Chicago,

furnishes the following quotations on some of his specialties

in telephone stocks :

Chicago 375 400
Central Union 47 48
Michigan 7g 80
Great Southern 35 40
Colorado ig 21
Rocky Mountain Bell 40 45
Cumberland _. 65 68
Wisconsin 108 log
Bell of Mo „._ 160 165
Iowa Union 27 2S
Missouri and Kansas 70 71

Miscellaneous Notes.
A Vienna engineer has patented a smoke abating pro-

cess. By means of electricity he proposes to condense the
solid part of the smoke as it rises from the coal, the car-

bon thus formed falling back into the furnace.

In the suit of the Water, Light and Power company
agaiust the city of Carlyle, 111., for refusal to accept and
pay the first installment on the water-works plant recently
erected by the company, because the water pressure was
not up to the standard stipulated for in the contract.

Judge Ames decided for the defendant.

The Virginia agricultural, mechanical and tobacco expo-
sition will be opened at Richmond, Va., October 3d and
closed not later than November 21, 1S8S. Section 23, of
department II, will be devoted to the e.vhibition of electric

apparatus. Applications for space should be made to
Henry C. Jones, director general, Richmond, Va.
The New York JVor/t/ thus comments on the French

copper syndicate's operation: "This order of things can-
not last very long. The supply, stimulated by profitable

s;d(.-s, will cxcccil tlic demand, and it is only a <|ULSii(m of

time when tlic parlies who try lo buy and carry the surjilus

will, if they persevere, be overwhelmed by it. The
world is a very large place, and the individuals

who combine to control any one of its products

that is not necessarily limited in <|uantily, under-

take, as a rule, more than tliey bargain for. They
are not only surprised al the (luantities ihey must pay for,

but at the extent to which people can do without things

that are made unduly expensive. It requires very shrewd

and prompt woik for tlie manipulators of a corner to shift

the burtlen on other shoulders and escape with a profit be-

fore the collapse in the market comes. Very few possess

the requisite ability. And it is a matter for rejoicing that

such is the case. It is lo be hoped that the Frenchyn dis-

catc will go the way of its numerous predecessors, and the

presumption is that it will."

Following is a circular issued by P. H. Alexander, presi-

dent, and Henry B. Cram, secretary, 48 Congress street,

Boston, of the New England Electric exchange, setting

forth the object of the association. A brief mention of the

formation of the exchange has already appeared in these

columns: ' As a result of various conferences held be-

tween gentlemen interested in insurance matters and
others engaged in electrical business, at which the matter
of diminishing risks to property and life by a more thorough
installation of electric light and power plants and the

employment of the most competent men for their operation

were discussed, the New England Electric exchange was
formed and a constitution and plan of licensing was
adopted, copies of which we enclose herewith for your
earnest perusal. The constitution will inform you whether
you are eligible to membership in this body and the ad-
vantages you may derive by joining it; the plan of licens-

ing will instruct you how to obtain a license for any of

your employes and the forms sent with this circular will

facilitate your doing so. After October i, 1888, the fire

underwriters will not insure any property where electric

light or electric power is used, nor pass any new installa-

tions unless the party operating the plant or making the
installation has obtained from this exchange a certificate of

license. The examination for the different classes of

licenses to be granted will be practical in their nature and
no competent workmen will be ruled out nor will there be
any discrimination for or against any system of electric

lighting or electric power. In order to inconvenience
applicants for licenses as little as possible, no permanent
board of examiners will be appointed, but examiners will

be selected for the different localities application is made
from, and such gentlemen chosen as examiners as are most
familiar with the practical work for which the application

for license is made. Due notice will be given to applicants

for licenses of the time and place of examination. The
fee of $2.00 must accompany the application for license to

help defray the expenses of the examination and will not
be returned should the applicant fail to qualify. Copies
of all forms and blanks may be had upon application to the
secretary of the exchange."

Business Mention.
Leonard & Izard have moved into their elegant quarters,

425 The Rookery, Chicago.

The office of the Gibson Electric company of New York
is now at 775 Greenwich street. This company manufact-
ures storage batteries for all the purposes of light and
power.

W. S. Hill, |of 133 Oliver street, Boston, Mass., has
issued a catalogue devoted to the details of his electric

light system, which was recently described in the Western
Electrician.

The Western Electric company of Chicago is receiving
large numbers of orders for cables. The Missouri & Kan-
sas Telephone company has ordered two miles and the
Pittsburgh Telephone company has ordered five miles.
The American District Telegraph company of Omaha,
has ordered 100, Field & Firman 11 call boxes.

Chas. A. Schieren & Co. of New York, report recent sales

of their leather link belting to the following electric light
plants for use on dynamos : Florence Electric Light
company, Florence Mass. ; Scranton Illuminating Heat &
Power company, Scranton, Pa.; Thomson-Houston Elec-
tric company, Lynn, Mass.; Narragansett Electric Light
company, Providence, R. I.; Shelifield Electric Light works,
Sheffield, Ala.; Home Electric L'ght company, Tyrone,
Pa.

W. W. Munro, manager of the western department of
the Baxter Electric Manufacturing & Motor company, room
30, 130 Dearborn street, believes in preparation for any
emergency, and consequently has on hand in his office

a full line of parts for the various sizes of motors made by
this company

; consequently in case of accident he is

ready to fill an order for any part immediately. A case in
point: A motor shipped to Milwaukee, when unpacked
was found to be damaged. Due to careless handling, apart
of a yoke lever, which from its very construction would
almost never wear out in operation, was bent and almost
useless. A telegram to the Chicago office brought a
duplicate yoke lever by the first express and the motor was
at once installed. But for the fact that a stock of all the
parts of the motor was carried, a delay of a few days
instead of a few hours would have resulted.

Electrical Patents.

Issued May 22, 18S8.

383.095. Differential Expansion Device for Galvanome-
ters. William H. Bristol and William E. Geyer, Ho-
boken, N. J.

383.096. Anti-Induction Composition for Electric Cables.
David Brooks, Jr., Philadelphia, Pa.
The claims are given: "1. A composition, for the

purpose set forth, consisting of plumbago, gum-copal,
linseed oil, and turpentine.

"2. A cninposition, for the purpose set forth, con-

sisting of a carbonaceous gum composed of a pow-
dered electrical conducting material, gum-copal, lin-

seed oil and turpentine.

383.097. Support for Electric Wires. David Brooks, Jr.,

Philadelphia, I'a.

383.098. Covering for E'ectric Wires and Cables. David
Brooks, Jr.

383,105. Eleclropliorus. James D. Gulp, San Ferpe>

Cat.

The invention relates lo the construction and appli

cation of the apparatus known as clectrophorus for

generating electricity, by the inductive action of an
electrilied plate of non-conducting material upon a

plate metal which is allernatively applied to and re-

moved from the inducing non-conductor. The object

of the invention is threefold: first, to increase the

efficiency of the clectrophorus as an electrical genera-

tor; second, to employ it as a means for generating

ozone; and, thirdly, lo fit it for certain special uses

as an ozone-generator or otherwise.

The first and last claims are given :

" I. In an electrophorus, and in combination with

the inducing and induced plates thereof, the sole pro-

vided with an insulating plate or cover on the opposite

side from the inducing plate.

"23. An electrophorus having a non-conducting

backing on the induced plate and sparking points or

electrodes on the said backing in the discharging cir-

cuit of said induced plate."

383,114. Automatic Tightening Device for Armatures of

Dynamo-Electric Machines. James W. Easton, New
York, N. Y.
The invention consists in providing means for auto-

matically lightening the armature whenever it is neces-

sary by the operation of the machine itself.

383,140. Manufacture of Incandescent Electric Lamps,
Otto A. Moses, N«w York, N. Y.

The invention relates to the construction of the

globes of incandescent lamps and to means of attach-

ing the same to a holder and securing electrical con-

nections between the leading-in wires of the filament

and the conductors of the holder. Claims 4 and 7

read

—

"4. The combination, with an incandescent elec-

tric lamp, of a solid glass block secured in the neck of

the lamp and a central electrical contact point sunk
into said block.

*'7. In an incandescent electric lamp, the combi-

nation, with the globe, of a central contact point, a

leading-in wire passing through the same, and an

independent supporting block of glass surrounding

the contact-point."

The third and last claim is as follows:
"

3. A secondary battery element composed of a sin-

gle continuous metallic plate provided with a series of

holes through its body parallel with its sides."

383,158. Combined Gas and Electric Light Fixture.

Samuel B. H.Vance, New York, N. Y.

383,184. Electrical Apparatus for Purifying Water. Al-

bert R- Leeds, Hoboken, N. J.

383,193. Secondary Battery. John S. Sellon, Sydenham,

County of Kent, England.
The invention consists in a construction and arrange-

ment of the elements whereby any individual member
or one element of a series may be removed without

disturbing the remaining elements, or interrupting the

continuity of the circuit in which the battery is located.

383,216. Secondary Battery. Ludwig Epstein, Martini-

kenfelde, near Berlin, Prussia, Germany.

383,220. District Telegraph Call Box. James B. Gill.

San Francisco.

383,263. Galvanic Battery Excitant. Thomas P. Whit-

tier, East Saginaw, Mich.
The claim is as follows: "An excitant for galvanic

ba teries, composed, essentially, of a solution of the

residual salts from natural brine."

383,269. Telephone Conveyer. Samuel R. Ballard, Pitts-

burgh, Pa.

The invention consists in a complete telephone set,

which may be sent to any floor or any part of the

building to the party wishing to use it instead of hav-

ing the person go to the office. The claim reads:

"The combination of the elevator ways traversing

two or more floors of a building, a carriage guided in

said ways, a telephone transmitter, receiver, mag-
neto call bell, and battery mounted thereon, and

having automatic switch, line, and ground connections

constantly connected to said switch, a counter-weight

for the carriage and its contents, and an operating

rope attached to said counter-weight at one end and at

the other to the movable carriage.

383271. Battery Zinc. John Beattie, jr , Fall River,

Mass.

383.273. Electrical Tramway. Henry T. Blake, New
Haven, Conn.

383.274, Electrical Tramway. Henr>' T. Blake, New
Haven, and Clarence Sterling, Bridgeport, Conn.

383,320. Dynamo Electric Machine. Lawrence N. P.

Poland, Cincinnati, Ohio.

383,332, Combined Gas and Electric Light Fixture.

Samuel B. H. Vance, New York, N. Y.

383,345. Rheostat. Frank J. Crouch, Eugene City,

Oregon.

383.377' Fusible Coupling for Electric Fire Alarm Cir-

cuits. George G. Smith, St. Albans, Vt.

The claim is as follows:
'

' The improved coupling for closed electric fire

alarm circuits, consisting of a tube of fusible metal

adapted to receive the ends of the circuit wire and a

weight fixed centrally upon said tube."

383,385. Testing Machine. Arthur V. Abbott, Brooklyn,

N. Y.

383,411. Electric Lamp. Eli C. Ohmart, New York.

N. Y.
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C. F. DUNDERDALE,
Electrical Engineer,

154 La Salle St., CHICAGO, ILL.

Electric Apparatus, Standard VoH-^^ctere, Am-
Mcters, Galvanometers, Incandescent Lamps fur

Series or Multiple-Arc Circuits, Motors for Constant
Current or Constant Potential Circuits, Dynamos for

Arc or Incandescent Electric Lighting, Metal Depos-
iting or Fluting Purposes, Arc Electric Lamps, either

Clutch or Ruck-Feed Movement, Cut Outs, Mngneto-
Bells, Mouldings, Cleats, Bridges. Rosettes, Ceiling-

Boards, Insulated and 'Wiiter-Proof Electric Wire and
Electric Supplies and Instruments.

FOR SALE CHEAP.
1 U.S. (Weston) L.D. 200 Light Dynamo.lncandescenf
1 " " 125 "

1 " " 20 Light Arc " Lamps, Hoods,
Globes.

All ia first-class order, run but a short

time, and good as when purchased.

For further information apply to

W. A. Kr.app, Beloit, Wis.

liNK Belt

11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5ih St, Phila.

^1 Friction Clutch Pulleys

FOR DYNAMO DRIVING.

InTesttgate before Buying.

CHAS. A. CHEJBTEB, Pres. WILLAKD L. CANDEE, Treas.

The Okonite Company,

No. 13

lTE"Wi

xLO/V/> PARK ROW,

VORK.
TRAD^ MARK.
Manufacturers of

ELECTRIC LIGST, TELEPHONE and TELEGBAPH
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service aa we are convinced that it is the SHfest wire for the purposes known, and we
can, without hesitation, refer to parties who are now using it. We are also manufacturera of the celebrated
OKONITE TAPE, the .nest Insulated Compound for making Joints in the market. Estimates and
quotations furnished upon application.

Chicago Branch. 42 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.

Nebraska Branch. MIDUND ELECTRIC CO., Omaha, Neb.

Boston Branch, F. E. PETTINGELL & CO., Boston, Mass.
Kansas City Branch, INTER-STATE ELECTRIC CO.. Kansas City, Mo.

The Electrical Construction Co.

G. A. HARTER, Manager,

171 Randolph Street, Chicago.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, E c , Etc.

W. S. HILL,
1 33 Oliver Street, - Boston, Mass

MANUFACTURER OF
DYNAMOS, ARC LAMPS, CUT-OUTS

Double-Pole Switches, Key-Socklts.
AND Incandescent Lamps.

THE "CLARK!" ISTIRE.
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspector of the Boston Fire Underwriters* Union, under date of March
29, 18S6, he says ; " A Tliorouglily Reliable and Desirable "Wire in Every Respect."

The rubber used In Insulating our wires and cables is specially chemically prepared, and is guarmiteed
to be waterproof, and icill }wt deteriorate, oxidize or crack, and will remain flexible in extreme cold weather
and not affected by heat. The Insulation Is protected from mechanical injury by one or more braids and ihe
whole slicked with Clark's Patent Compound, which is water, oil, acid and, to a very gi-eat extent, fire proof.
Our insulation will prove durable when all others fall. We are prepared to furnish Single Wires of all

gauges and diameter of insulation for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hampsbire Street, Boston, Mass.

HENEY A. CLAKK, General Manager. HERBERT H. EUSTIS, Electrician.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^upplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet,Tele-

phone and Electric Light Wire.

BUILDERS OP

pishefs jQlectric (Ijotors,

AND ALL APPLIANCES FOR CITY AND SUBURBAN

CXRIC RiLIL-HTiLirS.

General Offices and Works, DETROIT, MICHIGAN.

The Eddy Electric Mfg. Co.
rMANUFACTURERS OFf;

A^utomatic Electric Motors,
IN ALL SIZES FROM ONE-HALF H. P. UPWARDS.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of IWanagement,
Remarliable Simplicity, Etc., Etc.

Dgnamo Elecl^ric HJachines,
For Electroplating, Electrotyping, Copper Refining, Etc.

C. F. DUNDERDALE, Agent,
154 LaSALLE STREET, CHICAGO. The Eddy Electric Mfg. Co., Windsor, Conn,
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THE B. F. GOODRICH CO,, AKRON RUBBER WORKS, AKRON, 0.

MAM'FAIIl lilfliN ii].-

Hard j{ubber Goods for glectrical purposes.
SPECIALTIKS OF ALL KINDS MADE TO OltHKn.

Soft Rubber Tublnsr and Rubber Tape,
CiitnlORiio iind PrlcuH fiirnlHliRil on nppllciillon.

r;iHiKNK r. rHn,i.ii'H, w. ii. Sawykii,
ProBldcnt. Sco'y luiil Kluctrlclan.

iiiiGrici Electrical Worts

'i'"*"'

PROVIDENCE, R. 1.,

Manufacturers of Paleut FinislieJ

Insulated Electric Wires,
TJephone and Incandescent Cords,

Electric Light Wire

Miignel Wire, Patent Rubber-Covered
Wire, Lead-Encased Wire, Flex-

ible Cordage, OfBce and
Annunciator Wire.

UNDERGROUND and AERIAL CABLES.

NEW YORK OFFICE: 18 Cortlandt St.

P. C. ACKERMAN. Agent.

ONE IfJCASON VVllY

"Municipal Lighting"
SHOULD BK IN TIIK HANDS OF

KVKKY CITY COUNCIL.

[Extnict from the ftnrmnrmesHngc of Hon.Tlniolliy
NcBtcr, of Marqiietlo, MIth.]

" Atr. Fred IL Wlilpplo, of Detroit. Mich., who was
(HreoU'd hy the Detroit Hoard of Aldcnncn to procure
iil1o)>tnlnnlile Informiilluii on the subject of Muiileliuil

l,lt,'li(liii-', has kindly aeut ine advanced ehee s of Hueh
[i(.iri|.>iis I if ihe report as hear upon the question wliK:)!

yiiu will linve to consider, and I gladly submit them
Co yuu to lie placed before ihe IneomluE council for
li8 lnforniutli.in and ttuldnnce. The report Ib exhaust
ive and highly valuable,"

[Rxtriict from council proceedings.]
" Miiyor (;iark—In connection with these very In-

structive and IntercHiInpr reports of Mr. Whipple,
which will furnish the basis of Information for the
action of the city In the future, is the announcement
that the matter will be published In book form. The
l»0()k will furnish a large amount of mformatlon.
Wliat feliall we do with these documents and this

uommuntcatlon? "

"Alderman Hennessey—I move they be placed on
file for future reference." ..

"This was seconded by Alderman Conners and
unanimously carried."

[Rxtractfrom Mayor Clark's speei h.]
" We Iiave listened, and-wlth great interest, to the

communlcallon received from Mr. Whipple,, and It Is

to me, and no doubt it is to you, a very Inatructlve
and entertaining document, and will furnish informa-
tion for our future guidance. We certainly have
reason to be grateful to him for his instinctive
reports."
Send seventy-five cents for a copy to

FEED H. WHIPPLE.
Dktkoit, Mich.

Copies bound In Russia, $1.30.

Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

Push Buttons and Switches
AT SURPRISINGLY LOW PRICES FOR

THE QUALITY OF GOODS.

Mansfield Electric Go.,

More Than Tulo years' Constant Use Proves The

INCANDESCENT ARC LIGHTS

For Multiple Arc and Alternating Circuits a Great .Success.

NO DEAD RESISTANCE.

P.Trtles usinc or nper.iting tn candescent Elect lic Light Plants of any kind have long felt

thnt, notwithstanding the advantages possessed hy lliis system for lighting interiors where a
well distributed light is desired, there are often places where an Arc Li^hl would be preferable
if it could be used in connection with ihc Incandescent system already m use without extraor-
dinary outlay or continuous expense.

It is the simplest form of arc lamp made, having but three movable parts. It is the
steadiest arc light in the maitcet. It is perfectly adapted to incandescent circuits of any sjs-
tcm, and may be operated at will by a switch, without disturbing other hghts upon the ciicuits.

'I'hus the expense of a special dynamo and other apparatus is avoided. Works charmingly
on a secondary or storage battery. The light obtained is while, without the bluish cast of aic
lamps operated in series on long circuits. " It is the cheapest and neatest arc lamp yet exhibi-

ted, while its brilliancy is unsurpassed." The current used is rcrfcctly harmless to persons
coming in contact with it. In ordering lamps or asking information always state style of
machine and voltage of the incandescent lamps used. If you have spare power in your present
incandescent plant, you cannot utilize it to better advantage than by attaching our lamps
thereto, thus lighting the streets, yard or other property where an ate light would be preferred.
Local Incandescent light companies can thereby prevent ruinous competition in small towns.

THE ELECTRIC C0NSTRUCT13N AND SUPPLY CO,,

F. E KINSMAM, V. Pres. and Gen. Manager,

Temporary Offices, 87 Liberty St., N. Y.

P?"SPECIAL PRICES TO CENTRAL STATION COMPANIES.

DYNAMO TENDERS' HAND - BOOK.-By F. B. BADT.
100 pages ; 70 illustrations ; flexible cloth binding ; size of typo page, 6x3 inches. Designed for Dynamo

Tenders and Linemen, Stationary and Marine Engineers. Just the book for men who wish to learn how to

operate and care for electrlo light InstiUiatlone. The only book of the kind In the English language.

Trice, postage pre-paid to any address In United States or Canada |L00.

Address, WESTERN ELECTRICIAN CO., Publishers, 6 Lakeside Building, Chicago.

I. W. COLBURN & CO,
No. 174 Main St., Fltchburg, Mass.

383 FEDERAL STREET, BOSTON, MASS.

Machines for Arc and Incandescent Electric
I-igliting, Electro-plating and

Kxperimental Use.

.Send for large Illustrated Catalogue, also " Hand-
book of Ready Reference, Vest-pocket edition.

PERFECTION REACHED AT LAST.

A WONDERFUL INVENTION

DR. GASSNER'S DRY BATTERY,
THE BEST

OPEN-CIRCUIT BATTERY
IN THE WORLD.

E. M. F., Volts. 1.44.
Internal Resistance, Ohms, 0.32,

Satisfaction Guaranteed.
Highest Testimonials.

WRITS FOB PBICE AND CIBCULAB TO

A. SCHOVERLING,
111 Chambers Street. N. Y,

Vitalls Hlmmer, Manager.

To be had also at

California Electrical Works,
San Francisco

ROSE POLYTECHNIC INSTITUTE,
TERRE HAUTE, IND,-A SCHOOL OF ENGINEERINO.
>\ ell endowed, Mell equipped departments of Me-
rhaniC!il:ind Civil Engineering, Electricity, Chemij-
trj- and Drawing. Extensive Shops and Laboratories.
For Catalogue, address T. C. MENDENHALL. P,-"-

THE EI
SCHENECTADY, N. Y.,

MANUFACTUBERS OF

Insulated Wires, Flexible Cords ^nd^Gables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

B. LYMAN
Electrical Supplies,

C'eveland;

Ohio,

Russell & Co,
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send por Catalogue.

GEO. H. BLISS,
ELECTRICAL EXPERT

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple'^ Court,

225 DEARBORN STREET. CHICAGO ILL.

THE

WESTERN ELECTRICIAN,

CHICAGO.
A>'P THE

ELECTRICAL ENGINEER,

NEW YORK.
A year's subscr/pfion to boih journals

for $5.00.

Send your orders to the

WESTERN ELECTRICIAN,

6 Lakeside Building, CHICAGO.

^ITiSS^g^g^SH iHB

P^P^H ^
H|B^^^^^jjd ggpitjm

I
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Standard Electrical Works,
MANUFACTURERS OF

HOTEL AND HOUSE

ANNUNCIATORS. Telegraph and Telephone Apparatus,
BURGLAR

ALARMS.
SOLE MANUFACTURERS OF THE

HESS SYSTEM OF GUEST GALL, FIREALARM # ANNUNGIATOR GOMBINED.
CALL BELLS, "POST'S" MAGNETO BELLS, PIIMS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock: Full Line of Iron. Steel and Hard-Drawn Copper Wire. Delivered at Lowest Prices.

IS^ ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. -« CINCINNATI, OHIO, U. S. A.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE &, SONS, Manufacturers, Elmira. New York.

BUILDERS OF

Single Valve and Corliss Valve

ENGINES.
SELF CONTAINED AND SINGLE CRANK

ENGINES

Specially Aiaptel for Electric LiEMni

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, manager.

TELEPHONE 4024.

TheEAILWAY TELEGEAPH SUPPLY CO,

54 and 56 FRANKLIN STREET,

-MANUFACTURERS OF"

Magneto Bells, Annunciators,

Burglar Alarms,

Fire Alarm Boxes and Supplies,

Electric Bells, Batteries.

WE MANUFACTURE THE

Best Disque Le Clanche

Batteries

in the market. Write for prices

on all kinds of

BATTERIES and SUPPLIES,

Zincs, Sal Ammoniac. Blue

Vitriol, etc., etc.

General Western Agents for the Sale of

J. H. BUNNELL & CO.'S

Telegraph Apparatus

A Full Stock always on hand.

We are headquarters on all Telegraph Goods

lustrumeuts, Insulators, Brackets and Line Materials.
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TEE MAIHER ELEGIHIG COMPANY
H.C.CHENEY, Pres.

MANCHESTER, CONN.
M. S. CHAPMAN, Vice-Pres. ROBERT CHENEY, Sec. and Treas.

WM. A. ANTHONY, Consulting Electrician.

N. T. PULSIFER, Cen'lIVIang'r.

New York Office, 35 Broadway. Chicago Office.&i'sa^'&TJX'h'st Boston Office, 105 Summer St. Cincinnati Office. Carlisle Building.

INSTRUMENTS

PRECISION.

We make
instruments for

Electrical Meas-
urements, adjust-

ed to any degree
of precision re-

quired for any
purpose. Resist-

ance boxes are

made with any
required series of

resistances, with
and without pro-

portional coils

for bridge. All
resistances are

adjusted to legal

ohms by stand-

ards tested at the

Cavendish Lab-
oratory and cer-

tified by the Brit-

ish Association

Committee.

iiiiiiiiiiiiiiiiiniiini

RESISTANCE

BOXES

required for
physical re-
search, all the
coils will be
made from one
piece of wire, to

insure a uniform
temperature co-
elBcient. Gal-
vanometers are

made of high and
low resistance,

aperiodic and
astatic, or not, as

required. Tang-
ent Galvanomet-
ers of any capac-
ity will be made
to order. Am-
meters, Voltmet-
ers and Resist-

ance Coils will

b e calibrated,

and constants
furnished.

iiiiuiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin^

The Mather System for Incandescent Lighting.

The Dynamos of this system are equal to any in efficiency. The
lamps are adapted to a higher potential than those of any other system,

have no superior in life or efficiency, and

DO NOT BLACKEN IN USE .

Our Dynamo is very simple in construction, runs without spark at the

commutators and can be operated by any one accustomed to the care of

engines or machinery. The system has no equal for mills, machine shops,

or other places requiring isolated plants. We shall be pleased to furnish

estimates for complete installations, with or without motive power, and
will send one of our experts to examine the premises, if necessary.

IMOXORS.
We furnish motors from one-half horse power upwards, for constant

potential circuits, perfectly self-regulating without special regulating

mechanism. Motors are also furnished for constant current circuits.

MP Room 11 Metropolitan Block,

Ifeit Cor. of La Salle and Randolph Sts.

Sl^e Suel^er ^le(;tri(;al /T\a9ijfa(;tijrii7^ ^o.,

35 Broadway, New York City.
Selling Agents of the MATHER ELECTRIC COMPANY for the States of New York, New Jersey and Pennsylvtmia,
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ItC & C ' ELECTRIC MOTOR CO.
ARC MOTORS

with our new Automatic Regulation

keep their speed absolutely

constant.

Automatic Motors for any Incandescent
Circuit.

FAN OUTFITS,
J^, ^, }4. HORSE POWER.

Fan Outfits with the Latest Me-
chanical Innprovements for Arc and
Incandescent Circuits.

Motors designed to drive any make of
Ventilating Fan.

MANUFACTORi: 90 South Fifth AvB., NEW YORK. Chicago office: Adams Express Building.

HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BARE AlSrO IlSrSXJLJLXED -yWIRE.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Co^pper Magnet Wire, Flexible Silk and Worsted

Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

'^"-
#411 » ), .

'-f^'-

PATENTKH LINE WIRE
FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

factories: waterbury, con n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL,
185 DEARBORN ST., CHICAGO, ILL.

AGENTS FOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

MAGNETO BELLS.

Rose & Rein,
Electric Uorks,

322 N. Second St.. St. Louis, Mo.

BUY A

FOR A DOLLAR.
WESTERN ELECTRICIAN,
6 Lakeside Buildingr, Chicago.

THE GLOBE ELECTRIC COMPANY,
Office, 46 S. Water St., Works, Champlain St., Cleveland, 0.,

—MANTIFAOTUKKBS OF

—

EliECTBIC LIGHT and POWER and TELEGRAPH
and TELEPHONE

Swil^ches 4andf Swii^chboards,
Ampere Meters, Volt Meters and Resistances, Lamp Holders,

Cut Outs and Commutators.

Agents for European and other Electric Specialties.

Ulaterhouse System of ||rc ^^ Incandescent

ELECTRIC LIGHTING.
Long Distance Series Incandescent Lighting,

All Candle Power Lamps, Automatic Cut-outs for Constant High
Tension Currents.

OUR INSTANTANEOUS REGULATOR

enables a long life and clear globes to be obtained, and the high efiRciency

of our Dynamo obtains more candle power per horse power, in both

Arc and Incandescent Lighting than any other systems.

Gold Medal awarded, Mechanics Fair, Boston, for Instantaneous

Automatic Current Regulation.

12 and over i6 candle power lamps to the_ horse power.

2,000 candle power, nominal Arc Lights on less than 2 lbs. coal per

lamp, per hour. Not equalled by any system. Send for Catalogue.

Ulaterhouse Electric S Mfg. Co.,
Chicago Office, 154 LaSALLE STREET. HARTFORD, CONN.

SHAW &. GEARY
MFGR'S &.DEALERS

53&55N0.SEVENTH ST.

^ PHILADELPHIA ^

SEND FOR CATALOGUE.

SUBSCRIBE
FOR THE

Ulestern Electrician.

atetitW,
TRADE

PRISM GONDA battery
MARK.

The Standard OPEN-CIRCUIT BATTERY of the World.

GoNDA Prism CJkll Cojiplkth.

Tlie great merits of this battery have brought out a

number of infringements and worthless imitations. Bewaie
of them.

The LECLANCHE BATTERY CO.

149 West 18tU Street, New York.
Go\DA s Carbon Zinc and Jak

COVKB.
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CENTRAL ELECTRIC COMPANY,
-im:jikm-'tji'WJk^^'T''f^^m'm.m-

Pins and Brackets of Straight-Grain White Oak, plain or painted, at bottom prices.

Special Prices in Car-load Lots.

^.. 42 LaSALLE street, CHICAGO. ^
Electric Light Repairing, General Machine Job-Work, Pattern Making. Etc., Etc.

ELECTRICAL AND MECHANICAL ENGINEER, ^'a^JS^ISturer.
Office and Works: 76 MARKET ST., CHICAGO.

Chicago Electric Qlub.
There will be a meeting of the Chicago

Electric Club Monday evening, June
4th, at 8 o'clock, at the rooms of the Club,
12a-124 Clark Street.

Grll^^S ANXI-I^JLGNEXIC SHIEL13 FOR 'WTAXCHES-
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.

Oentlemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day

it is (without correcting timei about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-

keeper. At present, I look upon a watch ^
without a shield as a thing incomplete, '--_

and so it is. Very Respectfully, |

CHAS. J. VAN DEPOELE, '

Electrician, V. D. P. E. M. Co.

Sure protection from all Flectrlcal and Magnetic disturbances.
Send for descriptive circular. GILES BROS 103 State Street,

'
' * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-
posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-
ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologisls
and watchmakers ; it will render opera-

tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manafactured for both

f\re aT)d I9eai}d(^s(;ei7t ?ir(;uit8,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

Address :

CORRESPONDENCE SOLICITED.

IE MIIR ELECllC iiiflCliING ii MM CO.

1 1 SOUTH STREET, BALTIMORE, MD.
Factory A, Constitution and Monnment Sts. Factory B, Buren and Monument Stg,

NEW YORK :

Rooms 347, 348 & 349 Pottbk Bdtldinq,

BOSTON

:

Rooms 57 & 58 Hancook Blds., 178 DEvoNSHrEs St*

festen Department, Dearliorn Bnil(liii£,130 DearSorn Stjoois 30-31, Oliicgp, 111.

Tf^e U/oodbury

AUTOMATIC

Cut-Off High Speed

-MANTIFACTnBED BT-

^OODBUl^Y €NGmB
(Company. mui^

ALSO BUILDEES OF

piaiQ 5lide l/alue

_—AND

DoDMe YalTe Meiimn Speefl

AUTOMATIC

^Cut-Off iT)(^ms
AND

TUBULAR BOILERS.

AddresB the Monofactnrers at

652 Mill street, ROCHESTER, N. Y.
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GRIMSHAW
WHITE CORE WIRES and CABLES

Have Btoud tile teat for yeara, Ijodi iinaeigrouiid am! ovrrlicail.

HIGHEST INSULATION AND DURABILITY.

NEW YORK INSULATED WIRE CO.,
160 Congress SI.. Boston, Mass. 452 Broaou/av, New York.

U. E. GALLAGHER, Sec.

J. W. GODFKEY, Oen'l Manager.

W. B. DOWSE,
Gen. Supt.

C3r:EiOFi.<3r:Ei iB-A-rtrroisr,

LAW OFFICE,

Rooms 68 and 69 Temple Court, 225 Dearborn St., CHICAGO.

PATENT AND TRADE - MARK CASES.

United States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PROPRIETORS OF THZ

Chase Police aM Fire Alarm Telegrapli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

FRANKLIN S. CARTER. CHAS. M. WILKINS.

ESTABLISHED 1 S 6 7.

E. WARD WILKINS

PARTRICK & CARTER,
Manufacturers of and Dealers in Every Description of

Electrical Supplies.
WB MAKE A SPECIALTY OF

Hoiel and House Annunciators, Burglar Alarms, Bells, Batteries,

AND A FULL LINE OF

SUPPLIES FOR ELECTRIC BELL WORK.
We puWish Catalogues of all our Manufactures, and will forward to any address

upon application.

N. B.—In applying for Catalogues please state whether " Electric Bell " or " Gfen
eral Supply" Catalogue is wanted, and if in the trade inclose business card for discounts

114 South Second Street, PHILADELPHIA, PA.

Electric

Light

Carbons

CITY OFFICE,

ST. LOUIS,

MO.

ALUMINOUS INCANDESCENT

I UMINOin
WITH OK WTTnOUT

VITRITE CAPS OR HOLDERS
In any size, capacity or siiupe.

Lamps fitted to any Lamp Cap that may
he supplied.

VITRITE &LUMINOID CO.
Pending re-organization of tIiIb Conipuny, tlie AVorky

are carried on by

THEODORE MACE, Receiver,

HARRISON, N. J.
70 v., 16 c. p.

CHICAGO OFFICE;
Metropolitan Building, send for new catalogues. Prices and Tcstlmonlala,

Room No. 11.

The Cuts are half size of Standard Shape and Sizes. 100 v., 16 c. p.

TheJrush^lectrlcUompany

CLEVELAND, OHIO.
MANUFACTURERS OF

BRUSH ARC
-AND-

taiJescfiicE ElEctric Liiii

ELECTRIC MOTORS!
CARBONS FOR ARC LAMPS, ETC.

Chicago Office, 130 Washington St.

ALEXANDER KEMPT, Special Agent.

NEW PATENT GAS ATTACHMENT
FOR FITTING ELECTRIC LIGHT SOCKETS TO GAS FIXTURES.

No more burnt wire conductors where this attachment is used.
Remove gas burner, screw nozzle in its place; by replacing and screwing gas burner on nozzle, you effect

a solid, permanent, gas tight job. Send orders to FRANK S. MARR Contractor.

Bissell Block, PITTSBURGH, PA.

BINDERS
FOR
THE Western Electrician

Can now be had at this Office.
PRICE $1.00.

WESTERN ELECTRICIAN, 6 Lakeside Building,
CHICAGO.

^Xa:so^'mio XaiO'SE^ ^M.m,mmmm.

I'sLirsL^Lst'y C^iX*l30ix
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ORNAMENTAL I USEFUL
BELLS!

IBELLS I

BELLS!
-^ USE ONLY #•

E. S« G.
Ornamental and Useful,

WOOD BOX, IRON BOX ^ IRON FRAME

J..

style No. 61 O.

AT OUR FACTORY.

We now have an Electrical Bell Depanment

We have spent considerable time and money

studying the defects and good points in bells which

have been manufactured b.y ourselves and other

manufacturers and most candidly admit that we

have

STOLEN EVERYTHING WORTH STEALING

—added many new and good qualities and left

out of our new bells everything which would

tend to make them unreliable.

WHAT ABOUT PRICES?

Our bells are now made in such large quantities,

we can afford to sell to the trade at very low

prices. We guarantee to furnish First-Class

Ornamental and Useful Bells for less money
than you have been paying for inferior bells.

Try us and see.

Work waits for you at every corner.

f
Style No. 620.

Electricity in ttiG Air.

Everyone is now interested in Electricity

—

Professional Men, Merchants, School Teachers^

Scholars ; Presidential Candidates are described

as "Magnetic;" Clergymen spend hours of

an.xious study through the week trying to work

some electrical terms, in proper form, into the

Sunday Sermon; and Editors of our "great"

newspapers, steal quietly away with bundles of

electrical books and wish that they had been

born at a time when electricity was taught in the

public schools.

WHEN A MAN
really becomes interested in electricity he is only

too glad to introduce into his household those

electrical appliances which will add to the com-

fort of his family and the beauty of his home.

How many houses in your neighborhood
are not yet supplied with Electrical Bells.

ABOUT ORDERING.
We do not ask you to send in your orders

before you know that it is to your advantage to

do so. We ask you to write us and state exactly

what style bells you require and what quantity,

we will then send you samples and quotations.

We solicit your orders for lots of

12
25
50
100

1000
or any other quantity you may require.

WE AIM.
We aim to supply the best goods for

the least money.

When you're playing at checlcers, or chess, or whist,

And taking the course that .you choose to win,

Or relating, perhaps, to a friend the gist

Of what should surprise him or make him grin ;

Don't you sometimes feel like using your fist

On the man that's eternally " nibbing in ?"

—Oil City Blizzard.

Use ouly Ornamental and Useful Bells

and you are sure to succeed.

THE ELECTRICAL SUPPLY CO.,
ITl Randolpli Street,

CHICAGO,
]S,Ia.ii\xfa.c1:uirers of Electrical Bells

WHICH ARE

ORNAMENTAL ss 1 s USEFUL.
Factories, ANSONIA, CONN. Branch Office, 505 Delaware Street, KANSAS CITY.
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^'uio Hundred and ^'uienty-Seven [amps

OF

The Tan Depoele System.
"SJLXISFACXORY XO OUR RJLXROITS. 99

JAS. REILLV. Pfa«i(ftnt F, S HEFFERNAN, 1raaiu(«r. J S AMBROSE, Sact'y and Manag«t

OIIaxl,^ oJ.

VAN DEPOELE

STANDARD LAMP.

^^*^^^^^ g^€^.

,

^.'^i .5..I"- .» 8.....?-/i<f

.

YAN DEPOELE )^ECTRIC MF'O. CO.t

CHICAQO, ILL.

f

gentlemen:

yours of the 30th.ultm0. i duly recbivbd. wb

commenced the use . of one op your. sixty light electric

light dynamos, and sixty double arc lamps, nearly four

years ago, the light was so satisfactory to our patrons

AND THE EXPENSE OF REPAIRS AND MAIWTAINANCE IN OPBRA-

-TING THE PLANT, SO ECONOMICAL TO OUR COMPANY, THAT WE

HAVE GRADUALLY INCREASED THE SIZE OF OUR PLANT , UNT I LL

WE ARE NOW USING,TWO SIXTY LIGHT DYNAMOS, TWO FORTY LIG

-HT DYNAMOS, ONE TWELVE LIGHT DYNAMO,AND TWO HUNDRED AND

TWENa^ SEVEN LAMPS,OF THE VAN DEPOELE SYSTEM.

THE BRILLANCY OF THE. LIOHT,THE ECONOMY IN THE

STSAM POWeR,WERE THE STRONG MOTIVES FOR OUR LARGE IN-

CREASE OF YOUR MACHINERY.
YOURS TRULY.

SPRINGFIELD ELECTRIC LTQHTING COMPANY. VAN DEPOELE

PER. C^ ^- ^/it^^^^^^-^^"-"'^^'^ Double Carbon Lamp

TREASURER.

MUNICIPAL LIGHTIITG OUH SPECIALTY.
SEND FOR CATALOGUES AND TESTIMONIALS TO THE

VAN DEPOELE ELECTRIC MANUFACTURINB CO.,

15, IT, 19 «& 21 ITortliVClintorL Street, CHICJLaO, ILL.
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

>fort Wayne Jennev Electric Light Gempany
FORT WAYNE, INDIANA.

Tlie most carefully worked out smd complete Alternating System, of Electric

Ziiglitixig in Bzistence.

16

Converter

ti

Power

Lamps

TO THE

Horse Power
j

Guaranteed. ]

SLATTERY ALTERNATING DYNAMO.

port U/ayne Jenney Electric Oght Company,
MANUFACTURERS OF

Tlie Slaittery IndiAction Systena,
AND

THE JENNEY ARC DYNAMO AND LAMP.
Main Office and Works, FORT WAYNE, IND.

NEW YORK OFFICE: 242. 244 E. I22d St. New York Electrical Construction Co.

CHICAGO OFFICE, 225 Dearborn St.,First Floor.
I

PHILADELPHIA OFFICE, 26 N. Seventh St.

W. J. BUCKLEY, Manager.
| G. A. WILBUR, Manager.

CITY OF MEXICO OFFICE MEXICO, F. Adam, Successor.
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PHCENIX GLASS COMPANY.
—MANtTFAOTURHKS OF—

Electric Light Globes, Shades,
-ETC.-

Send fok Catalooue akd Price List.

729 Broadway, New York.

43 Sixtli Avenue, Pittsburgh, Pa.

Standard Underground Cable Company,
Oosfiral Offloos, No. 708 F£HU. AVE . FITTSBUHQS, FA.

Brasoli Offices

:

Uew 7ork, Telephone Balldlsg, Cortludt Street,

G. L. Wiley Uasager.
CUcago. 139 Bast Madlioa Street, T. Z. Seges-

hatdt. Manager.

MANUFA0TUREE8 OF
\0 O '^

The|l|aring)|nti-|nduction»|4 Bunched Cables
For Telegraph, Telephone, Electric Light and Powerii tTi^erground, Submarine

and Aerial.

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line Wire, Underwriters', Magnet, Annunciator and Office Wire.

Five Years of Uniform Success Enable us to Guarantee our Cables.

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high

Insulation. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

Electric Liglit and Power. Aerial Use,

Telegraph and Telepiione, All Sizes Subterranean Use.

Railway and all other Laad Enrased Wires Submarine Use

Branches of Signaling.

CLARK B. HOTCHKISS, Gen'l Mgr.,

Concealed Wiring in all Locations.

16 Dey St.. NEW YORK.

DUST AND BUG PROOF BELLS,
ELECTRIC DOOR OPENERS,

Electrical House Furnishing
APPARATUS OF EVERY DESCRIPTION.

HAZAZER & STANLEY,
32 and 34 Frankfort Street, NEW YORK.

«b. i\umm

'

NSULATING and
WATERPROOFING dOHpAMIf,

43 Bcoad.'way, Ke-w YorlE. { I54 KaSaU* St., Cbleago,
-MAKTTFAOTUKttEB OP

[INSULATED WIRES AND CABLES.
Bltlte Wires for Use Underground, In Plaster,

Damp Places, Etc., Etc.

Electric Leatlier Belting.

PIECE OF ELECTRIC BELT.

CSHAS.

Wire Screwed, specially adapted for

DYNAMOS.
Every Belt Guarar^teed.

•GHIEREN & CSC,
MANUFAOTURHES AND TANNKES OF

Oak Tanned Leather Belting and Lace Leather.
i 46 South Canal Street, Chicago.

BRANCHES:-^ 88 Federal Street, Boston
I 416 Arch Street, Philadelphia.

45-51 Ferry Street,

©
Tbinidad "Wibbs for Line WorK In place of Underwriters.

ESXj:EiCX'Jb<.XO XiXC^XXO? "WXELZtEi of All mlasvm a SX*£SCX.^akX,k*Z* Z*

NEW YORK SAFETY STEAM POWER CO..
BuUdere of High Grade Self-contained

AEtofflatic Ont-OI Eiliies,
BFEOIALLT ADAPTED FOB BTJNNINa

ELECTRIC LIGHTS
And other duty requiring close

Teg:nlatlon of speed.

Wbbtbbn Offiok akd "Wabeeoomb:

64 &. 66 S. Canal St., Chicago, III.

WM. A. HAMMETT, Manager.

ANSONIA BRASS & COPPER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire -Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

C B B A

CUT SHOWING STYLE OP. INSULATION.
J..—Copper Wire. B. .S.—Two Braids, saturated with Fire-Proof Insulation. C.^Braided Cotton,

saturated with a Black, Weather-Proof Composition.
Approved by New York Board of Fire Underwriters. Samples furnished upon application. Pure Elec*

trie Copper Wire, bare and covered, of every description.
;

wapcRnnMC i 19 and ^1 Cliff St., New York. FACTORIES:
WAKEKOUMS..

^ 54 wastiinBton St., Chicago, Ills. ANSOMA, CONN.

Uanibl W. Marmon", President.

Addison H. Nuedyke, Vice-President.

ChABLES D. OtS.iii.li\t Brainarh liuKisoN, Secretary,
Amos K. Hollowell, Treasurer.

Jenney Electric Company,
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improved Dynamo, [amp $
Electric |I|otor.

In all deslrahle features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these essentials it chal-

lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting

Plants for Cities, Companies or Individuals.

Prices Furnished for the jE:NNE:y Arc or Incan-

descent Systems, or for both combined.

The Jenney - Incandescent Dynamos are self-regulating,

ind permit the turning on and off of one or all of the Lamps
ac will.

This Company gives special attention to furnishing Mills^

Shops, Factories, eic, loi'k Individual Plants.

ff^ SEIIE FOB nmm lUiSTSITIHE m DESCBIBINfi THE SmEU. -^
OFFICE A^D WORKS:

Oor. Kentucky Ave. and Morris St.

INDIANAPOLIS, IND.
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The Thomson-Houston Electric Go.
EASTERN OFFICE: WESTERN OFFICE:

(78 DEVONSHIRE STREET, BOSTON. 148 MICHIGAN AVE., CHICAGO, ILL.

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

SERIES LAMPS
FOR

]|rc-Circuits.

These Lamps have repeatedly
shown their superiority under
test.

First Medal : Best Arc-Light, LouIavUIe, 1883,

First Prize : Best System of Arc-Llghting,

Clnclimatl Industrial Exposition^ 1883.

-OF-

Electric )|rc-[|ighting

IN THE "WTORLID.

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the customer.

SELF GOVERNING ELECTRIC MOTORS.
of :all slzes'for the transmission of Power. Plans and estimates for all kinds of Arc.

and Incandescent LlKhtlni; and Power Plants.
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Edison's New Lamp
RESULT OF

EXPERT TEST
BY ELECTRICIAN OF

Chicago &northuiestern {.I.

Over 2000 Hours Average Life and 12.18
1 6 candle power lamps per horse power.

CHICAGO & NORTHWESTERN RY. CO., TELEGRAPH DEPT.

G. H. Thatee, Sup't.

Chicago, March 13, 1888.

Leonard & Izaed, Chicago.,

Dear Sirs :—Regarding the Electric Light Plant at Clinton, Iowa,
installed by you for this Company last December, I wish to say that your
guarantee of 13 sixteen candle power lamps per horse power and 600 hours
average life has been more than realized. The result, from careful tests,

shows 13.18 sixteen candle power lamps per available horse power, and the

record up to date shows an average life of over 3000 hours.

The pressure over the entire system does not vary over two volts,

and the insulation with everything connected exceeds 100,000 ohms.
The dynamo works without sparking, and the whole plant is in every

way satisfactory. Very respectfully,

(signbd) G. H. Thatbe, Supt. Telegraph.

Plant Installed bv LEONARD & IZARD, °^"^M^in^"fl"o?uP^i^nrco^"'*^^

185 DEARBORN STREET, CHICAGO.

U. S. LAMP.

Grand Opera House
MINNEAPOLIS.

610 U. S. 16 Candle Lamps, 53 Indicated pXI«^

348 Edison 16 " " 54

CONSEQUENTLY, THE

Edisod PunT uiii!! Rejected ID Put Out,

AND UNITED STATES PUT IN.

U. S. 610 Lamps, 53 H. P., equals 1 liVVper H. P.

Edison 348 Lamps, 54 H. P., equals 6TVTPerH.P.

ABOVE FROM ACCUBATK TESTS. NO COMMENTS EOK PARTICULARS, APPLT TO

THE U. S. ELECTRIC LIGHTING CO,

C. C. WARREN, Manager. 2 1 9 LA SALUE ST., CHICAGO.

Edison vs. The United States Electric Lighting Co.

This ad. occupies the same space occupied last week, and preceding weeks, by the Edison Company who stated that

"This Company is the owner of the Inventions and Patents of Thomas Alva Edison, which Patents absolutely

CONTROL," etc., etc. Upon another page of last week's issue of this Journal, issued after the United States Court's decision

that in substance rendered Thomas Alva Edison's Patents absolutely worthless, we notice the Edison Company only

advertise themselves as "Manufacturers and Contractors," etc., etc. "What a fall was there my countrymen!"

Before EDISON WAS BEATEN AT LAW and THE U. S. E. L. CO. became THE VICTORS, the

Edison people went to the extreme length of saying that "the courts will soon render a decision which will knock the

bottom clean out of the U. S. E. L. Co. and give Edison an absolute monopoly to incandescent lighting, and be a virtual

extinction of the U. S. E. L. Co." Now after being beaten they will probably say "Oh this decision is not of much account

anyway, you will hear from Edison again."

WHY NOT write to the Edison Electric Light Co. for their "Pamphlet on the Five Heads,

PATENTS, INVESTIVIENT, FUTILITY of GUARANTEES, DANGER and IVIORAL," which in light of

the present U. S. Court decision should read INVALID PATENTS, BAD INVESTIVIENT, FUTILITY

OF EDISON GUARANTEES, DANGER AND MORAL.
The famous Red Book entitled "A WARNING FROM THE EDISON ELECTRIC LIGHT CO."

(i. e. Fire Cracker) will now be laid upon the shelf alongside of other Ancient History,

THE VICTOR'S Chicago Address is,

THE UNITED STATES ELECTRIC LIGHTING CO.,

C. C. WARREN, Manager Western Department. TSM BOOKEBT CHICAGO, ILLINOIS.
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it-

Cle-irelarLci, Oliio.
MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS andBATTERY MATERIAL.

JABVIS
r ii n &i r rn I ii n nniinA&iii contracting engineers for erecting com-

LNblNthnlNb uUlvlrANi,
[lectricTgYtTnlTow^^^^^^^

61 OL IVERST. 181 LAKE ST., 1
109 LIBERTY ST.

CHICAGO. NEW YORK.

H. A. CLASIER, Manager Western Dept.

NATIONAL FEED WATER HEATER.
JARVIS BOILER SETTING, to burn Anthracite Coal and Coke Screenings

NATIONAL ROCKING and SHEFFIELD GRATE BARS.

SEND FOR NEW CATALOGUE.

The Standard Carbon Co.,^^^^ SUCCESSORS TO THE ^^^ ^^^^

Boiilton, Cle^elanci^ aixici Crystal Cartoon Coznpaiiies.
cJijE;A7':H3Xjja.isrJO. OHIO.

C F Annktt, President. S. F. Fenton, Vice-Prea. and Treas. Chab. S. Smith, Secretary.

THE UNITED ELECTRIC COMPANY,
SALT LAKE CITY, UTAH.

-DEALERS IN—

ELECTRICAL APPARATUS AND SUPPLIES,
Hotel and House Annunciators, Electric Gas Lightingr, Fire and

Burglar Alarms, Electro-Medical Apoaratus, Tele-
graph Instruments, Wire and Batteries.

ESTIMATES FOR ELECTRIC LIGHTING GIVEN ON APPLICATION

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armlngrton & Sims' Engines, Steel BollerSt Jarvis' Furnace,
Standard Rooking and Sheffield Grates, Lowe Feed Water Heater,
Blatce Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
Branch, Room 31 Water Works Building, 600 Walnut St., Kansas City, IWo.

Sawyer -Man Electric Co.
LICENSEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATEUTS.

GENERAL OFFICES:

HDTUiL LIFE BLD&,

32 NASSAU ST..

NEW YORK

Plane and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

Ko, 308 WALNUT ST

BOSTON OFFICE:

No. 33 FEDEML ST.

Estimates Fnrntslied for the
Tbomson-Hoaston System

of Arc Lighting.

The DYNAMO of this Company 1b AUTOMATIC In Us regnlatlon, and will maintain a UNIFORM
LIGHT, with ALL or ANT PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and
will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

-CONTAINING-

Compensation BalanceiHair-spring,
^'diioii .A.XI.Z:

Uninflaeneed

Magnetism.
PAILLARD'S PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAIR SPRING.

Adjusted

TO

Temperature.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Elihu
1 homson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested
them.

These watches are made in all sizes, Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and
cost no more than other makes of same quality without the Non-Magnetic feature.

They are especially adapted to the uses of

lM€i:mi€Mlfe abb WOEEIES JkEOUHD DUfAMOi,
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

FOR SALE BY ALL FIRST-CLASS JEWELERS.
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Electrical Department

NEW um CLOCE ca

Bells.
FOR

Batteries,

Battery

Material,

BURGLAR ALARMS,
ANNUNCIATORS, PUSH BUTTONS,

Wires, Cables, Messenger Boxes,
ALL DISTRICT MESSENGER SUPPLIES, ETC., ETC.

We carry a Complete Stock of everything needed in the Construction

and Operation of Telegraph, Telephone and Electric Lines of every

description. Everything new and clean at bottom prices. Write for

Catalogue and Quotations.

315-321WABASH AVE.,CHICAGO.

G. A. HARMOUNT, Western Agent.
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^LECTRIC t- JylGHTING
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^

18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning.

The JLIMERICAKT IDYlMiLMIO HAS TTO EQUAr.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN 'SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

^MEBIC^H [Q €K
18 Cortlandt Street, NEW YORK.

The Edison Direct System of Central Station

ELECTRICAL DISTRIBUTION.

1,000 Installations. 100,000 Horse Power. 1,000,000 Lamps and $20,000,000 Capital.

Qdison Qlectric |jight (Jo.
THIS COMPANY IS THE OWNER OF THE INVENTIONS

AND PATENTStOF

THOMAS ALVA EDISON.
Which Patents absolutely control this The Only Permanently

Established and Commercially SuccessTuI

METHOD OF EEHERIH EtECTRICM DISTRIBVTIOD.

As evidence of the growth and present prosperity of the Edison System, attention is

called to the character and scope of a few of the Stations now in

operation and under construction.

NEW YORK CO., Capital. $2,500,000, 4 Stations : Capacity. 160.000 Lamps.

CHICAGO CO. Capital, $750,000. 1 Station ; Capacity 40.000 Lamps.

BOSTON CO. Capital, $650,000, 2 Stations; Capacity, 50,000 Lamps.

PHILADELPHIA CO. Capital. $1,000,000, 1 Station; Capacity, 50,000 Lamps.

It is significant to note the fact that the Edison Company has during the past year
enlisted an amount of capital and put under constmction a station capacity far in excess
of the aggregate Incandescent work of all other companies combined. Nothing could
more forcibly emphasize and attest the accepted value of the Edison Central Station
Industry as an investment.

WEITE FOR PAMPHLET ON THE FIVE HEADS

PATENTS, INVESTMENTS, FUTILITY OF GUARANTEES, DANCER AND MORAL.

For Information relative to Central Station Business, apply to the

HdisorL Electric I^ig^lxt Co.,
16 & IS BROAD STREET, NEW YORK.

CO

03

C-3

Higlv Insulation

In order to meet the constantly
increasing" demands for

BETTER INSULATION,

\ BISHOP GUTTA-PERCHA GO. CO
CD

>^ 420-426 EAST 25th STREET, NEW YORK CITY, og
£S HAS EMPLOYED THE BEST EXPEETS TO BE HAD AND BUILT TT^
CO ^
OQ NEW SPECIAL MACHINERY 5?

o
03

FOE MAKING THE CELEBRATED

HOOPER'S QORE
Io

AND OTHER RUBBER COMPOUNDS =
FOK INSULATING ^V^KES FOE

g_ Subaqueous, Subterranean and Aerial Cables. ^
C Also, special wires for Leading-in Wires, Wiring Vessels, Engine Rooms, cD

Cellars, Tunnels or other wet places, all haying X
C_3

"co
SUPERIOR INSULATION s"

And warranted to give good satisfaction at fair prices.

^ If Underwriters' is good enough, don't send for our^ samples and prices.

CD

03
CO

HENRY A. REED, IWanager.
CO

XJ8E NOTniNO BTJT

GUTTA-PERCHA FOR SUBMARINE CABLES.
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The Single-Acting and

Self-Lubricating Principles

Mark the second great advance in Steam Engineering, and !

represent the Highest type of
|

COMMERCIAL ECONOMY.

THE WESTIN&HOUSE MACHINE CO.,

Pittsburgh, Pa-

THE AULTMAN & TAYLOR CO.,
Represented by Kobhkto Bokbr & Co., City of Mexico, Mex.

Stevens, Corwin & Co., lis Chambers St., New York city.

With houses In Panama, C. A., Lima, Buenoa Ayres, Guayaquil
and Valparaiso, S. A.

WESTINGHOUSE, CHURCH, KERR & CO.'
: 17 Cortlandt Street. New York. 97 Fifth Avenue, Pittsburgh.

156 and 158 Lake Street, Chicago.

i M. R. MUCKLE, JR. & CO. (Rep. -W., C, K. & Co.)

J
608 Chestnut Street, Philadelphia.

: FAIRBANKS & CO.
) 302 & 304 Washington Ave., St. Louis. 312 Union Ave., Kansas City.
* 1330 Seventeenth Street, Denver.
)

! F. C. AYER. (Representing F. & Co.)

I
1619 Capital Avenue, Omaha.

1 GEO. M. DILLEY & SONS. (Representing F. & Co.)
I Pine Bluffs, Arkansas.

;
UTAH AND MONTANA MACHINERY CO.

259 South Main Street, Salt Lake City.

! East Granite Street, Butte, Montana.

': PARKE & LACY.
2123 Fremont Street, San Francisco.

'• S3 and 35 North Front Street, Portland, Or.
i

: THE D. A. TOMPKINS CO.
I 36 College Street, Charlotte, N. C.
= 45 South Pryor Street, Atlanta, Ga,
i ROET. MIDDLETON. (Representing The D. A. T. Co.)
' •

Mobile, Ala.
"

I
H. DUDLEY COLEMAN & CO.

j

New Orleans, La.

I
KEATING IMP. & MACHINE CO.

Dallas, Texas.

(Rep. The D. A. T. Co.)

(Kep. The D. A. T. Co.

J. J. mCKEY, President. ISRAEL LOVETT, FLEMON DRAKE, yice President.

H. J, WELLS, Sec'yapd Gen'l Man. Sup't and Electrician. L. H. KORTY, Treasurer.

MmtAND ILICTEIC C0»,
OMAHA, NEBRASKA.

DEALERS IN

ELM€Tmi€AL iUPPMli

Hotel and House Annunciators, Burglar Alarms, Fire Alarms. Electric Gas Lighting, Speaking Tubes,

Elevator Annunciators, Batteries. Push Buttons. Electric Pens, Telegraph Learners' Instruments, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, Railway Velocipedes, Cars, Etc.

Wkstebn Agents THE OKONITE CO., and the Return Call System of Hotel Annunciators. Fire

Alarms for Cities and Towns. We own the Franchises of the Western States and Territories for the

IMPROVED McCULLOH

and are prepared to give franchises and construct plants on reasonable terms.

B^~EstImateB furnished and contracts made for any and all kinds of Electrical Work in any part of the

West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

The Empire City Electric Co.

15 DEY STREET,

NEW YORK,

Manufacturers and Dealers

IN ALL KINDS OF

ELECTRICAL SUPPLIES.
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ELECTRIC BELLS

THE ABOVE CUTS REPRESENT THE

Western Electric Walnut Box Bell.

!

The workmanship and finish being up to our usual standard is a guarantee that j

it is the best Bell for the money now upon the market. i

EACH BELL PACKED IN NEAT PASTE BOARD BOX.

DiiMEisrsioisrs.
Back,

Box,

Resistance,

7x3. 1-8 in.

3 1-8x2 13-16 X I 1-5 in,

3 to 4 ohms.

We will send a sample Bell to any part of the United States by mail, postage

prepaid, on receipt of seventy-five cents.

SPECIAL PRICES ON QUANTITIES FURNISHED ON APPLICATION.

WESTERN ELECTRIC COMPANY,
CHICAGO. NEW YORK. LONDON. ANTWERP.
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The Stoddard Cut-out.

An illustration is given herewitti of the Stod-

dard fusible cut-out, handled by the Central

Electric company of Chicago. This cut-out is

very simple and at the same time very effective.

Its principal use is with lamp cords. A half

turn of the top gives access to the connections of

the interior for the circuit, while connection with

the flexible cord is made through a slot in the

bottom of the cut-out. In case the current

becomes too heavy on the circuit, the metal

within fuses and cuts out the cord and lamp,

thus preserving them intact. The cut-out pos-

sesses the merit of being ornamental in addition

to all its other advantages.

Whipple's Conduit for Electric Railways.

The accompanying cuts illustrate a conduit

for electric railways, designed by S. Area Whip-
ple, of Detroit, IVIich.

Fig. T is a vertical central cross-section showing
the construction of the permanent way, and the

construction and arrangement of the fixed and
traveling conductors. Fig. 2 is a similar cross-

section, on a smaller scale, showing the relation

of the permanent way to the track and road bed.

The letter A represents a railway cross-tie, near

the ends of which are supported the longitudinal

string B, upon which the rails Care secured and
supported in the usual manner of building rail-

way tracks.

The conduit is located midway between the

rails, and its object is to receive and protect the

electrical conductors, both stationary and travel-

ing, and permit readily of conveying the currents

of electricity to the motor of an electric car to

which the traveling conductor is secured and
carried along with it in the usual manner. To
this end the conduit consists of the side sections

Z>, preferably made of cast iron and of a length

equal to the distance from sleeper to sleeper.

They are provided on the exterior with strength-

ening ribs a and with flanges b upon their ends,

by means of which the sections are supported

upon the sleepers, and secured thereto by means

The Stoddard Cutout.

of bolts c, passing through said sleepers. Upon
the interior the sections are provided with in-

wardly projecting ribs d at suitable distances

apart to strengthen the sections sufficiently to

sustain the weight of loaded vehicles which may
pass over the top, and the sections are cut away

on the inner ends upon curved lines, to permit

the traveling conductors to pass freely through

the entire length of the conduit. These sections

are secured in pairs upon the sleepers at a certain

distance apart, so as to leave in the center (on

top) a slit or opening, E, the entire length of the

conduit, and this slit is further cut away on the

top, between the ends of each section, to permit

the removal of the traveling conductor from the

conduit, after the cover is removed. This cover-

ing F is also made in sections of the same length

as the sections V, and is secured on the top

thereof by means of suitable screws, e, so as to

form a continuous slit, G, in the center the entire

length of the conduit, and through which the

connections between the traveling conductor and
the car leave the conduit.

To the under side of the covering-sections P
are secured the dependent flanges /, which pro-

ject some distance downwardly into the interior

of the conduit for the purpose as hereinafter

described. If desired, these dependent flanges

may be made integral with or supported from the

cover-sections—for instance, by forming lugs f
upon the interior ribs, d, as shown in Fig. i, from
which these dependent flanges may be detachably

suspended.

Whipple's Conduit for Electric Railways.,

The stationary electrical conductor is formed

by securing upon the cross-ties within the in-

terior of the conduit longitudinal sleepers or

blocks g, which are preferably of wood and creo-

soted or otherwise rendered durable, and upon
this the insulating chairs // are secuied, which

support the metallic rails /. These insulating

chairs h are preferably of glass.

The traveling conductor is in the form of a

four-wheel metallic truck, of which i are the

wheels,/ are the metallic sides of the body, and

k\s, s. central insulated body secured between the

sides of the truck, preferably of wood, rendered

durable by creosoting or otherwise. On the top

of this insulating body are formed longitudinal

gutters /, which extend the entire length thereof

to collect the water and permit it to run off the

car. These gutters are lined with insulating ma-

terial impervious to water or moisture, to pro-

tect the body of the car from becoming wet and

losing its insulating quality, and this insulating

material is also preferably placed between the

metallic sides and the insulating body of the

traveler.

In the center of the body and projecting up-

wardly therefrom is secured a metallic standard,

Z, which projects out through the top of the

conduit, and is vertically slotted to receive the

conducting wires ?/, which branch off laterally at

the bottom of that standard and laterally con-

nect with the metallic sides of the traveler, re-

spectively, so that one wire forms the supply

conductor and the other the return conductor

from the motor.

The thirty-third anniversary of the establishment of the

6rst telegraph line in Spain was recently celebrated by

banquets at nearly all the principal towns, excepting IMad-

rid. At Barcelona the director of telegraphs in that town

presided at a dinner, during which M. Saavedra gave a

very interesting historical sketch of the progress of the

telegraph in Spain.

Bell Against Cushman.
The suit of the American Bell Telephone com-

pany and the Chicago Telephone company against

the American Cushman Telephone company and
others was before Judge Blodgett in the United
States Court in Chicago June ist. He decided
at that time to hear the arguments on the follow-

ing Monday. The counsel for the Bell com-
pany were George L. Roberts of Boston; Chaun-
cey Smith, Boston; Benjamin F. Thurston, Provi-

dence, and E. H.West, of West & Bond, Chicago.

Judge C. D. F. Smith and James L. High repre-

sented the defendants.

The suit is that in which the Bell company
seeks to restrain the defendants from manufact-
uring and using telephones which are alleged

to infringe on patents 174,465 and 186,787,

granted to Professor Bell in 1876 for electric

speaking telephones.

Dr. Cushman, it will be remembered, alleges

that he discovered the principles of the telephone

in 185 1, while constructing a telegraph line near

Racine. He claims that he used the instrument

for the purpose of conveying speech. He came
to the conclusion that the " talking box " was of

no practical value and did not endeavor to

develop it. He claims that he carried the instru-

ment up to the point where a transmitter was
needed and then he left it.

The opening argument for the Bell company
was made Monday by George L. Roberts. Be-

fore the case was opened. Judge Blodgett, to

quote his own words, said the whole subject was
terra incognita to him. He had never used a
telephone. He hid never seen one except as he

had noticed a box as he passed through a room.

Consequently he needed instruction concerning

the telephone from the counsel.

Mr. Roberts faithfully responded to the call of

the court. He commenced at the beginning and
explained at length the accepted theory of sound,

and then -in detail described the telephone and

its applications. He followed with a discussion

of the voluminous mass of testimony which had

been taken in the case. He discredited Dr. Cush-

man's testimony, as to the story of the discovery

Whipple's Conduit for Electric Railways,

of the principle of the telephone. Experiments

had demonstrated that the sound of the bullfrogs

could not have been heard, as Dr. Cushman had

stated, by means of the lightning arrester tele-

phone. He referred to the statement of a wit-

ness that Dr. Cushman had experimented with one

of the instruments in a cellar in Racine, and said

it had been proved conclusively that no such

cellar existed, as the house was without this con-

venience. Mr. Roberts said the testimony rela-

tive to the early experiments with the alleged

telephone, soon after 1851, was confined to

the Cushman family, and that the matter was for

the most part a family affair. The stories as to

the uses of the telephone, Mr. Roberts treated as

myths. The idea that instruments, such as the

defendant described as having been in use over

a six-mile circuit, was, he thought, absurd in the

extreme. There had been no means for signal-

ing between the telephones, and this fact alone,

he^considered, threw great doubt on the testi-
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mony that the instruments had been constantly

employed in sending: messages. The fact, how-

ever, was that the instruments were of little or

no value. Telephones, itlentical with those

which it was testified liad been used on this

six-mile circuit had been carefully tested, and it

was found utterly impossible under favorable

conditions to carry on a conversation by

their use. Mr. Roberts held that those who
had claimed to have seen the Cushman in-

struments in 1S51 and 1867 were either mis-

taken or had wilfully committed perjury. Speak-

ing of the occurrence at the latter date, Mr.

Roberts said, "The court is asked to believe that

in 1.S67 and 11568 Cushman publicly exhibited

the same electrical apparatus in Ohio, and fully

explained the method of its operation for the

transmission of articulate speech, and that,

nevertheless, this wonderful announcement that

speech could be transmitted electrically, accom-

panied by explanations of how it was done, and

by the exhibition of apparatus for doing it, al-

though repeated in several places, was not even

mentioned by the local newspapers, which are

commonly quite eager to publish novel items.

The fact of the case is that nobody ever heard

of Cushman's claim until after the patent was se-

cured by Bell. Then Cushman used his alleged

invention to secure a position with the Bell com-
pany, which he held at $180 per month for three

years until 18S5."

Mr. Roberts carefully analyzed the testimony,

aiming to show that Dr. Cushman's testimony

was full of inconsistencies, and that his actions

at times were utterly at variance with the theory

that he had discovered the principle of anything

but an acoustic telephone.

Judge C. D. F. Smith followed with an argu-

ment for the defense.

Dental Electrics.'

By C. Edmund Keli.s, jr., D. D. S.

The subject of electricity is to-day occupying

the minds of thousands, its wonderful advances

Fig. 2. Fig. 3.

within the past ten years having, assuredly, no
equal in any of the other sciences or arts. Turn
in almost any direction we will, we are met by
this subtle agent rendering some service to man.
To note its progress we have but to recall the
Philadelphia centennial exhibition of 1876. when
there was neither telephone, electric light nor
electric motor—speaking from a practical and
commercial point of view— and compare it with
the present, when there are hundreds of electric

stations supplying myriads of lamps and count-
less motors.

To the dentist "time is money," and so it is

that all means of shortening any process, lessen-
ing the labor, or saving pain, are eagerly sought
for and quickly adopted. For accom|)lishing
these ends there can be no doubt that the elec-

tric current is the agent from which the best re-

sults are to be derived, and how this may be done
is the subject of this paper.

Before going into details, we must admit that
until comparatively recently the battery question
was a great drawback to the general use of elec-
tricity in dental offices. Now, however, that
electric light and power stations are being in-

stalled so rapidly it will not .be long before the
dentist, even in the smaller ci ies, will be sup-
plied with a constant current at low cost and no
trouble.

One of the greatest difficulties encountered by
those commencing to "read up" upon this sub-
ject is caused by the great number of new and
confusing terms used. It will be my endeavor
to be as explicit as possible, and to adhere to old
English, wherever practicable. It must be borne

1 From Tke Dental Sevieio.

in mind Uialllu: electric current may vary in

force, as does any other power; and instruments

that are designe I for a current of a certain

strength will not operate well, or at all, with one

of a lesser; or will be destroyed by one too great,

for example: An electric mallet designed to be

operated by a battery of four cells will not run

on a current derived from a single cell, and will

soon be destroyed if connected directly to the

electric light wires, carrying their powerful cur-

rent. Therefore, it becomes necessary to first

learn the character of the current with which we
are to be supplied, then the capacity or require-

FlG. I.

ments of the instruments we are to use, when
means for combining the two may be devised.

Using the well-known Edison current, supplied

from the station plant, one-fourth of a mile dis-

tant, the apparatus herein described is propor-

tioned to its particular strength, and would,

therefore, need slight modifications to be suited

to any other.

The selection of a motor is naturally the first

question. There being a great variety of these

upon the market, no one can assert without hav-

ing made comparative tests of them all which is

the best. The main point to be considered is

that of power; if that be sufficient the details of

arrangements of the various parts and general

style of the motor are immaterial. But it is nec-

essary that under all circumstances there be
plenty of motive force, and that the cutting in-

strument or the grinding wheel is capable of per-

forming its work, otherwise the apparatus is

nothing more than a toy, which may be said of

some I have seen. The one I use, and which is

perfectly satisfactory in every respect, is a hand-
some little one of one-eighth horse power, made
by the "C. & C." company, of New York. For
over a year it has done its work with no atten-

tion, save daily oiling. This motor, or in fact

any other, not being well adapted to run the

movable S. S. W. engine, a "suspension" was
tried, but from its inherent faults proved unsat-

isfactory. Therefore, a new form was devised,

Fig. 4.

containing all the advantages of the suspension,
with none of its disadvantages. Fig. i shows
the engine, which consists of the S. S. W. pul-
ley-head and arm, mounted on a light swinging
bracket. This being pivoted to the wall in front
of the chair, allows the pulley-head to swing hor-
izontally into any position desired, and at once
gives the most perfect freedom to, and command
of the hand-piece. The pulley head by means
of a groove in its supporting rod, and a screw in

its socket, is allowed to make but a half horizon-
tal revolution, that the driving band be not in-

terfered with. Below the swinging arm, the mo-

tor is placed, supported on a little shelf, and
connected to the engine by an ordinary band, as

shown. The little apparatus, shown partly to

the right and in front of the motor, is the brake,

which is the important feature of this installa-

tion, as by it the engine may be stopped at

once. In Fig. 2 it is shown a little larger, by
which it is seen to consist of a clutch operated
by an electro-magnet, a simple and exceedingly
effective device. When the electric current goes
to the motor the engine band slips freely

through this clutch, but when the current is

changed to the magnet of the brake, the band
is gripped, stopped instantly, while the momen-
tum of the motor may continue to revolve the

wheel for several seconds.

This completes our engine; now for its con-
trol, for if we want perfection, we must be able

to start and stop it instantly while in any posi-

tion at the chair. Fig. 3 shows the apparatus
devised for this purpose, to be operated and
moved by the foot. Being connected by flexi-

ble wires, it allows the operator to take any posi-

tion on either side of the chair, and with the

greatest ease have the most absolute control of

his cutting instrument. When in position as

shown, the rocking foot-piece is held horizon-

tally by springs, and the motor does not run.

Placing the foot upon the pedal and pressing

upon the heel brings two electric terminals to-

gether, and the engine runs as long as it is held

there. Pressure on the toe, changes the current

to another set of contacts, thereby diverting it

from the motor to the electro-magnetic brake,

stopping the burr instantly, as before shown. An
automatic lock was at first used to hold the

pedal in either position, but not being an advan-
tage, has been taken off. Thus it is seen that

Fig. 5.

by the rocking of the foot, the engine is start-

ed or stopped at will, and may be governed by
either foot, and in any position.

Having disposed of the questions of starting

and stopping the engine, we now turn naturally

to that of grading its speed, for that is also a ne-

cessity. Right here it will be well to dwell a little

*WfffMWtNv-WtWv~WMfi^—

Fig. 6.

upon certain characteristics of the electric cur-

rent, that we may understand the apparatus
needed for this purpose. By conductivity we
refer to that inherent property of all matter by
which the passage of electricity is effected. By
resistance is meant that inherent property pos-

sessed also by all substances whereby the passage
of the current is opposed. Both of these prop-

erties are found in all substances, varying in de-

gree only. If our motor were connected directly

to the Edison wires, a certain speed, far in excess

of what we need, would be attained. But if we
intercept this current and make it do more work
before it reaches the motor, which may be done
by passing it through a body of a certain resist-

ance, we naturally reduce its speed, and by
varying this resistance, we correspondingly vary

the speed of the engine. This is readily accom-
plished by a switch connecting several coils of

wires, each of which adds to the resistance, and
so a graded set of speeds is obtained. The coils

being placed in a box and the switch arranged
upon the cover, as shown in Fig. 4, constitutes

an apparatus called a shunt which should be
placed, if possible, upon the wall within easy

reach of the operator while standing at the chair.

The speed is varied by swinging the leVer up or

down. This is furnished with the motor by its

makers.
To refer again to the properties of this most

wonderful current, I will cite the ordinary incan-

descent lamp as an example of the fact that when
a given current passes through a body of a cer-

tain resistance, the latter becomes heated. Here
the carbon filament becomes white hot by that
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process. We may take advantage of this phe-
nomenon in the following manner : A small
pressure blower, driven by the motor, is made to

force a jet of air through a rubber tube carried
on the engine bracket, and down the cable
sheath. Just before reaching the hand-piece it

ends in a little glass tube in which is a fine coil

of platinum wire, wound upon an asbestos core.

From this it is continued again to the end of the
hand-piece, where it terminates in a little nozzle.

Through the wire within the glass tube is passed
the current that drives the motor, and it is so
proportioned as to length and thickness as to

become heated thereby. The air passing over it

Fig. 7.

becomes warm, so when forced in a gentle blast

into the cavity being prepared, it keeps it pain-
lessly free from chips. By means of a loose pulley
the blower is run or stopped at will, and when
not in use a switch cuts out the current from the
platinum coil.

Were we to connect our electric mallet directly

to the Edison wire, being constructed for a much
lighter current, it would soon be destroyed, as

before stated. If we connect it to the shunt al-

ready described, the current can be made suffi-

ciently weak to do it no harm, but at the same
time there are certain objections to the use of it

in this manner. An explanation of this fact

would occupy much time and lead us into deep
water of electrical science, so it will probably be
wiser to merely show a better method of reduc-
ing the current for that purpose, without remarks.
Fig. '5 shows how the coils of wire are con-
nected in the shunt with which to govern the
speed of the motor, in which the current flows

from A through the coils Cto the motor at M, and
on to B, the motor being in the direct track of

the current. The lever is arranged to cut out,

that is, throw out of the circuit m:re or less

of these coils, whereby the variation of speed is

accomplished. Now, the mallet must be con-
nected in the manner shown in Fig. 6, from
which method a very different result is obtained:

as the shunt for the motor, and by the simple
moving of the lever, grade the blow within any
necessary limit. By these two shunts, any of the
electrical instruments furnished us, such as the
mouth lamp, cautery, etc , may be operated by
the Edison current.

Instead of using two separate orfes, as de-
scribed, each with its coils connected in the man-
ner indicated, it is possible to use one set of

resistances only, connecting them in the two
methods needed, each of which acts independ-
ently of the other. Such a one as I am now
using is shown in Fig. 7. The upper switch
governs the mallet, the lower one the motor.
It happens that an ordinary electric lamp pre-

sents as much resistance as a great many feet of

wire that can be safely used with this current.

Taking advantage of that fact, one is used for

the purpose of taking the place of a certain

number of coils, as shown in the cut.

By leading the wires from these terminals, to

a switch-board, shown in Fig. 8, placed upon the

wall over the engine, as shown in Fig. 9, any and
all the various instruments may be then readily

connected or disconnected. To each set of

binding posts its special current is brought, and
the switches, as shown, allow the currents to be
turned on or off at will.

The special arrangement of different offices

not being the same, the positions of the appar-
atus must be altered to suit individual cases, but
the general plan will hold good. Fig. 9 shows
the system as in use in my own office, as well as

ments to those of hydraulics, a very good idea
of them may be readily obtained. In the latter

the pressure is given in pounds, the quantity in

gallons, and friction is always taken into account
in rating the discharging capacity of a pipe of a
certain length and diameter. So in electricity

—

the pressure is recorded in volts, the quantity in

amperes, and the friction or resistance in ohms.
Therefore when we read of a current of so many
volts we know its tension or pressure is referred
to; when amperes appear, quantity is spoken of;

and ohms refer always to the resistance en-
countered. The current dealt with in this article

is of about no volts ; resistance in series refer-

ring to the method of connection of coils as
shown in Fig. 5, 100 ohms ; resistance of five

coils of German silver insulated wire number 18,
in shunt—technical name of method shown in

Fig. 6—with upper switch of Fig. 7 shunt, 40
ohms

; resistance of lamp there shown, 108
ohms.
From the drawings and data given, any practi-

cal electrician can duplicate any apparatus herein
described, and is free. to do so, for, while this

system is original with me, and is the first in-

stance of which I can learn that a current from a
central electric light and power station has been
utilized for running a dental mallet, etc., no parts
are or v/ill be patented ; the pleasure I am de-
riving from their use myself, and from seeing
them in general use, which I expect to see within
the next few years, amply repays me for the
many, very many hours spent in their devising.

Fig. 8.

One wire from the mallet liM is connected
directly to the main line, at F. If then we con-

nect the other wire to the coils, at G, it will be
seen that the current can branch at F, a portion

going directly through the coil FG, and another

portion flowing through the mallet, operating it

at a certain speed and force of blow. Changing
the wire from G to If, I or K alters the relative

proportion of the coils, and at each point a par-

ticular character of blow is given by the mallet.

Knowing the law that governs the case, it is pos-

sible to make this apparatus up in the same style

a cut can do. Upon the cabinet are seen the

electric mallet and mouth lamp, also a small

electric lamp mounted upon a movable stand,

and placed within a reflector. Here is also

placed the foot-piece which governs the motor
and brake, properly connected by its flexible

wires, it being put here for the occasion, for

were it down upon the floor in its usual position,

it would be out of the range of vision. All

these are connected to the switch-board, as are

also the motor and brake. But the mallet and
the two lamps never being connected except

when in use, and the three never at the same
time, the superfluity of wires here presented is

for this occasion only.

During the summer—six or seven months in

this climate—another motor of same make drives

a fan, and as a matter of interest, to slow it

down to the proper speed, a lamp is used as a

resistance, instead of wires. This is immersed
in a little jar of water, which it keeps just the

right degree of warmth for use in the syringe.

Thus the same agent that is used to keep our
office cool and our patients and ourselves com-
fortable, is also employed to heat the water for

their use, and so adds to their comfort in that

way. This motor and lamp are connected by
flexible wires, each to one of the sockets shown
on either side of the lamp in Fig. 7, and are

governed by the two little switches shown below
the shunt box.

It will then be seen that from the two insignifi-

cant little wires that enter our office are derived

heat and cold, light and power, and a world of

pleasure and comfort and profit. Could we ask
for more from one source ?

Here where it will occasion no confusion let

me say that by comparing electrical measure-

FlG. 9.
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Fires from Electric Wires.
At a meeting of the Society of Telegraph

Engineers and Electricians W. H. Preece read a

paper on " The risks of fire incidental to electric

lighting." A considerable part of the paper was
devoted to consideration of fire rules.

He pointed out that, in the interest of electric

lighting, it was important to prevent such alarms

of fire as occurred—for example, in Lord Bras-

sey's house, where a transformer which had
recently been fixed in position in an iron fire-

proof case, heated the case, and gave rise to an
alarm, though no fire actually occurred. He
also instanced the fire occurring at the Temple
theater at Boston, by which that theater was
destroyed, and which originated in a short cir-

cuit in cotton- covered wires insulated by paraf-

fine. He also mentioned a fire which occurred

at the Midland works at Derby, due to a short

circuit heating, and setting fire to one of the old

wooden lamp holders. The author pointed out

that while in 1S87 the number of theaters de-

stroyed by fires arising from the lighting system

in use averaged about two a month, the total

number of fires arising from the use of the elec-

tric light during the same period was, after all,

exceedingly small. Many of the sources of

danger in electric lighting were of a nature which

had never been anticipated—for example, in

stables, the corrosive action of the ammonia upon
the metal staples, and in houses, short circuits,

arising from washing floors and the ravages of

rats and mice, were all sources of danger which

had to be provided against. It was a common
practice, but one which could not be too strongly

deprecated, to bury electric conductors in cement

when houses were being built. Moisture was a

great source of danger. In underground work



2S4 WESTERN ELECTRICIAN, June 9, 1888

water was a safeguard, as gutta-percha insula-

lidu is protectc!.! from decay when under water;

but in the air both gutta-percha and india-rubber,

wlien exposed to moisture and to cliangcs of

temperature, were very liable to deterioration.

The wires were then attacked by electrolytic

action until they became eaten away so much in

some places as to be unable to carry the currents

without undue heating. The practice of encas-

ing wires in wood was an extremely dangerous

one, and several fires in ships had arisen from

this cause. Mercury contacts were most objec-

tionable, except in positions where the mercury

could be frequently renewed. Where the elec-

tric light was used in houses, the luxury and con-

venience of the light often led to additional

lamps being placed on the original leads until

the latter were unable to safely carry the current

required, which led to their becoming heated,

and forming a source of danger. The greatest

danger of all arose, however, from bad joints.

The New Graphophone.

E. D. Easton, of the firm of Johns & Easton,

stenographers of Washington, who is reporting

the arguments in the Bell-Cushman litigation,

brought with him to Chicago two graphophones

which he uses continually in transcribing his

notes. The instruments, which are manufactured

by the American Graphophone company, of

Washington, are the results of the labors of Dr.

Chichester Bell and Prof. C. S. Tainter. It is

said that they received important assistance

from Prof. Alexander G. Bell. By the courtesy

of G. J. Chambers, one of the stenographers en-

gaged in the telephone case, a representative

of the Western Electrician was given an op-

portunity of testing the graphophone. It is an

exceedingly simple instrument, but strong and
durable in its construction. The essential feat-

ures are the recorder, the record cylinder and
the reproducer. In its operation it resembles

the Edison phonograph, but it is claimed that it

is far less complex. It has few parts which can

get out of order.

The appearance of the graphophone is not

unlike an ordinary sewing machine. The motive

power is applied in the same way, by a treadle,

though it is probable that an electric motor will

be used for the purpose, as very satisfactory re-

sults have been attained with the motor on ma-
chines to which it has been applied. The recorder

is a conical mouthpiece twenty inches in length,

at the end of which is a mica diaphragm a little

over two inches in diameter. In the center of

the plate is a steel point which cuts into the

record cylinder. At one side of the point is ar-

ranged a bridge to prevent the point from cut-

ting deeper than 1-500 part of an inch into the

record cylinder. Attached to the diaphragm-
holder is a clutch, to which is fastened a section

of a nut which fits a horizontal screw six inches

long, and cut with forty threads to the inch. The
record works from right to left, and is carried

along by the revolving screw. Beneath and in

front of the screw is the lathe, on which is

carried the record cylinder. This is a paper
shell six inches in length and about one inch in

diameter. Its outer surface is coated with a

waxen compound called "oparite," and has the

appearance of a highly polished piece of vul-

canized rubber. The cylinder can be attached

to the machine in the same manner as a spool to

the reeling apparatus on a sewing machine. By
a system of quadruplex gearing its velocity is

four times greater than that of the horizontal

screw, and hence the point on the diaphragm
cuts on the cylinder a succession of threads

numbering 160 to the inch. This thread, when
there is no vibration of the diaphragm, is per-

fectly uniform. By speaking into the mouth-
piece each thread becomes dotted to a greater or

less intensity, according to the pitch of the voice.

The reproducer is on a much smaller scale

than the recorder, and generally speaking resem-

bles a stethoscope. Remove from that the sound
receiver, and attach to it a mica diaphragm about
an inch in diameter. Protruding from the centre

is a rubber tube the thickness of a quill, and
three inches long. At its extreme end is a little

steel point which works on a pin, and which is

attached by a silken fibre to the little diaphragm.

This machine has also a section of nut threaded

to fit the horizontal screw already mentioned,

and likewise moves from right to left on the ma-

chine. The point fits the inilcntations made by

the recorder and moves in sympathy with them.

By means of the silk fibre the mica diaphragm is

caused to vibrate, and the sound is reproduced

in the ears by means of the stethoscope audi-

phones.

The tests which were made with the instru-

ments demonstrated its capacity to reproduce

speech with remarkable fidelity. When a person

listens to the words for the first time, the novelty

or the surprise attending the curious reproduc-

tion tends to confuse; but after the tubes have

been in the ears for two or three minutes, he has

not the slightest difficulty in distinguishing every

sentence. Testimony in a telephone suit, which

had been dictated in the recorder at the rate of

about 200 words per minute, was understood

perfectly. A German song which had been sung

by a gentleman who possessed a robust voice

was repeated with all the shading which had

been given by the singer. An air from the
" Mikado " was whistled and was repeated, and
then for the sake of novelty, the air was repro-

duced backwards.
Mr. Easton uses six of the graphophones in

Washington and finds them of the greatest serv-

ice. He writes many of his letters by the steel

point of the diaphragm, and sends the cylinders

to his correspondents.

A New System of Alternate Current
Motors and Transformers.'

By Nikola Tesla.

PART 11.

The s_vncbronism of these motors may be demonstrated

experimentally in a variety of ways. For this purpose it

is best to employ a motor consisting of a stationary field

magnet and an armature arranged to rotate within the

same, as indicated in Fig. 13. In this case the shifting

of the poles of the armature produces a rotation of the

latter in the opposite direction. It results therefrom that

when the normal speed is reached the poles of the armature

assume fixed positions relatively to the field magnet and
the same is magnetized by induction, exhibiting a distinct

pole on each of the pole pieces. If a piece of soft iron is

approached to the field magnet it will at the start be at-

tracted with a rapid vibrating motion produced by the

reversals of polarity of the magnet, but as the speed of

the armature increases the vibrations become less and less

frequent and finally entirely cease. Then the iron is weak-
ly but permanently attracted, showing that the synchronism
is reached and the fie'd magnet energized by induction.

The disk may also be used for the experiment. If held

quite close to the armature it will turn as long as the speed
of rotation of the poles exceeds that of the armature; but

when the normal speed is reached, or very nearly so, it

ceases to rotate and is permanently attracted.

A crude but illustrative experiment is made with an in-

candescent lamp. Placing the lamp in circuit with the contin-

Fij. 13.

uous current generator, and in series with the magnet coil,

rapid fluctuations are observed in the light in consequence
of the induced currents set up in the coil at tlie start; the
speed increasing, the fluctuations occur at longer intervals,

until they entirely disappear, showing that the motor has
attained its normal speed.

A telephone receiver affords a most sensitive instrument;
when connected to any circuit in the motor the synchronism
may be easily detected on the disappearance of the induced
currents.

In motors of the synchronous type it is desirable to
maintain the quantity of the shifting magnetism constant,
especially if the magnets are not properly subdivided.
To obtain a rotary effort in these motors was the subject

of long thought. In order to secure this result it was nec-
essary to make such a disposition that while the poles of
one element of the motor are shifted by the alternate cur-

rents of the source, the poles produced upon the other ele-

ment should always be maintained in the proper relation to
the former, irrespective of the speed of the motor. Such
a condition ex ists in a continuous current motor; but in a

1 Kead before the American Institute of Electrical Engineers, May
IStti.

synchronous motor, such as described, this condition is ful-

filled only when the speed is normal.

'I'he object has been allained by placing witliin the ring

a properly subdivided cylindrical iron core wound with sev-

eial independent coils closed upon themselves. Two coils

at right angles are sufficient, but a greater number may be
advantageously employed, as in I'ig. 14. Jt results from
this disposition that when the poles of the ring are shifted

currents are generated in the closed armature coils. These
currents are the most intense at or near the points of the

greatest density of the lines of force, and their effect is to

produce poles upon the armature at right angles to those

of the ring, at least theoretically so; and since this action

is entirely independent of the speed—that is. as far as the

location of the poles is concerned—a continuous pull is ex-

erted upon the periphery of the armature. In many re-

spects these motors are similar to the continuous current

motors. If load is put on, the speed, and also the resist-

ance of the motor, is diminished and more current is made
to pass through the energizing coils, thus increasing the ef-

fect. Upon the load being taken off, the counter-electro-

motive force increases and less current passes through the

primary or energizing coils, \^'ithout any load the speed

is very nearly equal to that of the shifting poles of the field

magnet.

Fig. 14.

It will be found that the rotary effort in these motors
fully equals that of the continuous current motors. The
effort seems to be greatest when both armature and field

magnet are wi hout any projections; but as in such disposi-
tions the field cannot be very concentrated, probably the
best results will be obta'ned by leaving pole projections on
one of the elements only. Generally, it may be stated that
the projections diminish the torque and produce a tendency
to synchronism.

A characteristic feature of motors of this kind is their
capacity of being very rapidly reversed. This follows from
the peculiar action of the motor. Suppose the armature to
be rotating and the direction of rotation of the poles to be
reversed. The apparatus then represents a dynamo ma-
chine, the power to drive this machine being the moment-
um stored up in the armature, and its speed being the sum
of the speeds of the armature and the poles. If we now
consider that the power to drive such a dynamo would be
very nearly proportional to the third power of the speed,
for this reason alone the armature should be quickly re-

versed. But simultaneously with the reversal another ele-

ment is brought into action; namely, as the movement of
the poles with respect to the armature is reversed, the mo-
tor acts like a transformer in which the resistance of the
secondary circuit would be abnormally diminished by pro-
ducing in this circuit an additional electromotive force.
Owing to these causes the reversal is instantaneous.

If it is desirable to secure a constant speed, and at the
same time a certain effort at the start, this result may be
easily attained in a variety of ways. For instance, two
armatures, one for torque and the other for synchronism,
may be fastened on the same shaft, and any desired pre-
ponderance may be given to either one, or an arinature
may be wound for rotary effort, but a more or less pro-
nounced tendency to synchronism may be given to it by
properly constructing the iron core

; and in many other
ways.
As a means of obtaining the required phase of the cur-

rents in both the circuits, the disposition of the two coils at
right angles is the simplest, securing the most uniform ac-
tion ; but the phase may be obtained in many other ways,
varying with the machine employed. Any of the dynamos
at present in use may be easily adapted for this purpose by
making connections to proper points of the generating
coils. In closed circuit armatures, such as used in the con-
tinuous current systems, it is best to make four derivations
from equi-distant points or bars of the commutator, and to

connect the same to four insulated sliding rings on the

shaft. In this case each of the motor circuits is connected
to two diametrically oppos'te bars of the commutator. In
such a disposition the motor may also be operated at half

the potential and on the three-wire plan, by connecting the

motor circuits in the proper order to three of the contact

rings.

In multipolar dynamo machines, such as use the converter

systems, the phase is conveniently obtained by winding

upon the armature two series of coils in such a manner
that while the coils of one set or series are at their maxi-

mum production of current, the coils of the other will be

at their neutral position, or nearly so, whereby both sets of

coils may be subjected simultaneously or successively to

the inducing action of the field magnets.
Generally the circuits in the motor will be similarly dis-

posed and various arrangements may be made to fulfill the

requirements; but the simplest and most practicable is to

arrange primary circuits on stationary parts of the motor,

thereby obviating, at least in certain forms, the employ-

ment of sliding contacts. In such a case the magnet coils

are connected alternately in both the circuits; that is, i, 3j



June 9, 1888 WESTERN ELECTRICIAN.
28s

S in one, and 2, 4, 6 in the other, and the colls of each set
of ser es may be connected, all in the same manner, or al-
ternately in opposition; in the latter case a motor with half
the number of poles will result and its action will corre-
spondingly be modified.

The employment of multipolar motors secures in this
system an advantage much desired and unattainable in the
continuous current system, and that is, that a motor may
be made to run exactly at a predetermined speed irrespec-
tive of imperfections in construction, of the load, and,
within certain limits, of electromotive force and current
strength.

In a general distributioa system of this kind the follow-
ing plan should be adopted : At the central station of sup-
ply, a generator should be provided having a considerable
number of poles. The motors operated from this genera-
tor should be of the synchronous type, but possessing suf-
ficient rotary effort to insure their starting. With the
observance of proper rules of construction it may be ad-
milted that the speed of each motor will be in some invirrse
proportion to its size, and the number of poles should be
chosen accordingly. Still, exceptional demands may mod-
ify this rule. In view of this, it will be advantageous to
provide each motor with a greater number of pole projec-
tions or coils, the number being preferably a multiple of
two and three. By this means, by simply changing the
connections of the coils, the motor may be adapted to any
probable demands.

If the number of the poles in the motor is even the ac-
tion will be harmonious and the proper result will be ob-
tained ; if this is not the case the best plan to be followed
is to make a motor with a double number of poles and con-
nect the same in the manner before indicated, so that half
the number of poles result. Suppose, for instance, that
the generator has twelve poles and it would be desired to
obtain a speed equal y of the speed of the generator.
This would require a motor with seven pole projections or
magnets, and such a motor could not be properly connected
in the circuits unless fourteen armature coils would be pro-
vided, which would necessitate the employment of sliding
contacts. To avoid this the motor should be provided
with fourteen magnets and seven connected in each circuit,

the magnets in each circuit alternating among them-
selves. The armature should have fourteen closed coils.

The action of the motor will not be quite as perfect as in
the case of an even number of poles, but the drawback
will not be of a serious nature.

However the disadvantages resulting from this unsym-
metrical form will be reduced in the same proportion as the
number of poles is augmented.

always maintained at its maximum action. It is also rea-
sonable to assume that by a shifting of the poles less en-
ergy will be wasted than by reversals.

Wi

The Continuous Current vs. the Alternat-
ing Current.'

By George II. Bliss.

I may as well admit myself at the outset to be ignorant
from personal experience in regard to the alternating cur-
rent as applied to electric lighting, and confess to never
having seen such a plant or station in operation. My
early impressions of the alternating system from personal
and published statement! were very favorable, and I was
highly gratified that a practicable method h-.d probably
been discovered for the economical distribution of electric-
al energy over greatly extended areas. There was some-
thing quite pleasant in contemplating this development.
This country had given to the world a practical method of
electric incandescent lighting, and it seemed only fair reci-
procity for Europe to return the compliment by an alter-
nating system which sliould greatly enlarge the sphere of
the electric light industry. In looking forward to this dis-
cussion, which was to be largely educational tome, I anti-
cipated that the friends of the able imitators of the alter-
nating system who have made such substantial progress
with its introduction in this country, would bring forward
conclusive arguments for its general adoption. I have
been disappointed in this respect, and there is a growing
conviction in my mind that the compressed air, which
made the monied foundation for much of the support of
the alternating current, has in some way or other found
vent in altogether too windy and extravagant claims for
that method of electrical distribution. No doubt the inti-

mation will be repeated that I am closely allied to the
parties controlling the leading constant current system of
incandescent lighting, but such is not the fact. I am not
connected nor in any way authorized to speak for that sys-
tem. The representatives of that interest who are mem-
bersof this club are quite able to do that for themselves.
I am indeed prejudiced in favor of the Edison system, but
am not unwilling to give credit and recognize the very
valuable work done by the other inventors. It is hard,
however, for me to forget that portion of the history of in-

candescent lighting with which I was closely identified.

I well remember when there was no incandescent electric
light used in the United States. When Mr. Edison had
satisfied himself that the (so called) subdivision of the elec-

Fig. 15. Fig. 16. Fig. 17. Fig. 10, Fig. 19.

If the generator has, say, «, and the motor ;zi poles, the
speed of the motor will be equal to that of the generator

multiplied by—

.

"1

The speed of the motor will generally be dependent on
the number of the poles, but there may be exceptions to

this rule. The speed may be modified by the phase of the
currents in the circuits or by the character of the current
impulses or by intervals between each or between groups
of impulses. Some of the possible cases are indicated in

tlie diagrams, Figs. 18, 19, 20 and 21, which are self-explan-
atory. Fig. 18 represents the condition generally existing,
and which secures the best result. In such a case, if the
typical form of motor illustrated in Fig. T4 is employed, one
complete wave in each circuit will produce one revolution
of the motor. In Fig. 19 the same result will be effected

by one wave in each circuit ; in Fig. 20 by two, and in Fig.
21 by four waves.
By such means any desired speed may be attained ; that

is, at least within the limits of practical demands. This
system possesses this advantage besides others, resulting
from simplicity. At full loads the motors show an effi-

ciency fully equal to that of the continuous current motors.
The transformers present an additional advantage in their

capability of operating motors. They are capable of sim-
ilar modifications in construction, and will facilitate the in-

troduction of motors and their adaptation to practical

demands. Their efficiency should be higher than that of
the present transformers, and I base my assertion on the
following

:

In a transformer as constructed at present w^e produce
the currents in the secondary circuit by varying the strength
of the primary or exciting currents. If we admit propor-
tionality with respect to the iron core the inductive effect

exerted upon the secondary coil will be proportional to the
numerical sum of the variations in the strength of the ex-
citing current per unit of time ; whence it follows that for
a given variation any prolongation of the primary current
will result in a proportional loss. In order to obtain rapid
variations in the strength of the current, essential to effi-

cient induction, a great number of undulations are required
and employed. From this various disadvantages result.

'J hese are, increased cost and diminished efficiency of the
generator, more waste of energy in heating the cores and
also dimished output of the transformer, since the core is

not properly utilized, the reversals being too rapid. The
inductive effect is also very small in certain phases, as will

be apparent from a graphic representation, and there may
be periods of inaction, if there are intervals between the
succeeding current impulses or waves. In producing a
shifting of the poles in the transformer, and thereby induc-
ing currents, the induction is of the ideal character, being

trie light was economically and commercially possible, his
public announcement was greeted with derision by high
authorities in this and in foreign countries. In the light
of subsequent developments most of these gentlemen gen-
erously acknowledged their error. In like manner, I shall
claim the privilege of stepping off the track, if the locomo-
tive represented by the alternating current shall threaten to
run me down. The unanimity with which the arc light

companies first derided and subsequently grabbed for the
incandescent business always refreshed me as a striking
illustration of the prevalence of electrical "cheek." The
avidity with which they are now rushing to the alternating
current makes me fear that their experience with the con-
stant current has not been sufficiently profitable to satisfy
their vaulting ambition.

Early in the development of the Edison light I had the
exquisite pleasure of attending Professor Morton's famous
lecture to the members of the National Gas convention at
the Stevens institute, in which he so ridiculed Edison'spro-
posed division of the electric light that his audience was
overcome with the utmost hilarity. The gas interest has
since that date had abundant cause for reconsideration,and
at last, aided by hard knocks and inherent practical busi-
ness sense, has come to the conclusion in many instances
that the electric light is a good thing, which they will own
themselves, I pioneered the incandescent electric light in

Chicago, although closely followed by my friend, Mr. War-
ren, who has since always been able to keep any one from
feeling lonely in the business, and it is no small gratification
to me that some of the men who were most violent in op-
position to the incandescent light have since fitted up their
buildings with it, and even made large investments in elec-
tric lighting enterprises, Having actively participated for
four years in the early introduction of the Kdison constant
current system of incandescent lighting, and being some-
what familiar with its steady and successful subsequent
progress, I am not prepared to rashly follow the lead of
others into the alternating system until certain that it will

not lead to disaster. We have had these bursts of enthusiasm
in the business before, of which the premature efforts at the
introduction of storage batteries are a striking illustration.

I believe in proving all things and holding fast to that
which is good, rather than rashly take up what in compar-
ison can only be shown to have a promise of success. Now
let us see if we can find a few shreds left upon which to
hang our belief that the constant current system of electric

distribution is still entitled to preference as against our
mortal enemies who seek to overwhelm us with the alter-

nating method.
Not having even attempted to figure a system of electri-

1 Kead before the Chicago Electric club, Juue -1,1888.

The seventh of a series of papers upon the subject: The "Continu-
ous vs. the Alternating Current," before the club.]

cal conductors for nearly" three years, and my attention
having since been largely turned in other directions, I
shall not attempt, after the able expositions of the learned
and more experienced members of the club, who have pre-
ceded me, to treat the subject from a scientific standpoint
with fancy diagrams by way of illuslrations. I shall be
compelled to confine my attention largely to the commer-
cial side of the question, but as Mr. Edison has often said,
"Any invention which is not commercial is N. G.," and as
we claim the constant current system is commercial, in
that it now returns a profit to the investor where ordinary
good judgment, practical skill and management is em-
ployed, something may still be found worthy of considera-
tion from my point of outlook. Considerable has been
said in the progress of this discussion upon the subject of
electrical engineering ability.

In the electric field I know of no undertaking more
brilliant in conception, audacious in execution and success-
ful in operation than the first district station of the Edison
Illuminating company, in New York city. At the time it

was planned electric incandescent lighting was generally
believed to be impracticable. The lamp, dynamo, under-
ground conductors, meters, regulating apparatus and vari-
ous appliances had to be perfected and to a large extent
devised. This constant current, low tension system was
installed in the financial center of this country in the teeth
of the most powerful gas companies in the land, and in a
district where the buildings are largely vacated at night, so
that the amount of light required is relatively small. The
light was to be sold by meter, and had to win its way not
only in competition with gas, but with other forms of elec-
tric lighting. Croakers prophesied that the system would
not work; when it did work that it would not endure, and
when it endured that it would never pay. It will be five

years in next September since current was first turned on
the system, and with the exception of two hours on a sin-
gle occasion when the safety catches in the feeders burned
out from insufficient capacity, there has not been a single
instant, night or day, when the current supply has failed.

When some of the alternating current stations with their
dynamos and single pairs of conductors have made a record
equal to this, the capital invested may begin to feel secure,
for constancy is a prime factor in electric lighting. The
means employed for regulating the light have been found
reliable and satisfactory. Not the least interesting feature
in connection with the operation of this system to me is the
means employed to locate faults in the underground conduc-
tors,by tests at the station while current is flowing over them.
It is not unusual to locate from the station within a few
feet of the spot where the fault exists. Although the Edi-
son tubes in use are the first manufactured, they have
proved reliable in the main and are in good condition. The
meters give correct measurement of the current used, and
customers pay their bills. 11,000 i6-candle lamps are
daily supplied from this station. Although this is the first

large incandescent system ever put into operation, and al-

though the installation was made on the two-wire, lio volt
multiple method at a cost certainly double and perhaps
treble what it could be duplicated for to day, the investment
is profitable. This success has resulted in the capital being
furnished largely by the original investors for the four Edi-
son stations now being installed in New York with an ag-
gregate capacity of 150,000 lamps. A gentleman of large
electrical and business experience, who recently rigidly ex-
amined the books of the Edison first district in New York
with the view of a considerable investment of his money
in the Chicago Edison station, which investment he de-
cided to make, assures me that the station is earning 8 per
cent, upon its capitalization. It is interesting to note that
the Chicago Edison station which is now being erected
here will have capacity for 50,000 lights instead of 30,*. oo.

as originaliy'intended. The money furnished for this work
comes largely from parties who have been interested in the
Edison business in the west for several years past. The
large Edison stations in Boston, Philadelphia and else-

where ought to convince any fair-minded man that profit is

to be realized in the use of a constant current low tension
system. Capitalists as a class do not transact business on
a sentimental basis, and if our alternating friends shall be
so fortunate as to scoop the present investors in the con-
stant current system by a competitive system, we need not
waste much time in sympathy and lamentation. We, as
members of the dear public, may get some benefit in the
price at which light can be had. My only suggestion is

that our alternating friends hurry up, for operations in the
Edison constant current system are in early contemplation,
which, for the amount of capital involved, rivals the Chi-
cago Gas trust syndicate. An established electric light in-

dustry is a,hard thing to unseat, and lime, experience and
readiness for operations are valuable elements toward
early success. I consider it conclusively demonstrated be-

yond cavil or dispute that capital invested in Edison con-
stant current installations in large areas of compactly
built cities under the most adverse circumstances in the
present state of the art will form a profitable investment.
As ihe opinion prevails to a considerable extent that the

alternating system presents peculiar advantages for small
towns or cities with a scattered population, I wilt cite only
one instance in favor of the continuous current, three-wire
Edison system. The city of Laramie, W. T., has a popu-
lation of 6,000 people, and fairly represents the average place
of that size. There is now in operation at that place an
Edison station supplying 4,000 lamps. A personal friend

who invested some money in this station largely upon my
advice informed me that it is paying him 10 per cent. This
earning has been made until recently exclusively from the
sale of current for incandescent lighting, the station

being a little over two years old. Early in the present
year the sale of current for use in supplying power was
commenced, and the prospect is that within the present
year the income from this source will equal if not exceed
the income from light. I will instance one or two cus-
tomers to whom current for power is sold. The Laramie
Milling company is supplied with current for two 25-horse

ij^ontinuedon page 287.)
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Tlie Electric Age has come out in a new dress

and increased in size. The new editor, Walter
P. Phillips, takes hold this month and evidences
of his work are seen throughout the journal.

The e.xecutive committee of the National
Telephone Exchange association have fixed upon
Tuesday, September 4th, as the day and New
York city as the place for the next annual con-
vention.

On the 4th of June Governor Hill of New
York signed the bill aboUshing hanging for all

murders committed after January, 1889, and sub-
stituting death by electricity. We can only add
that we believe the action of the governor is to

be commended.

" To OUR Chicago contemporary: You have
guessed our meaning completely. The reason
why bad workmanship is seen on a larger

scale in the States than in England is because
practical electrical work is conducted on a larger

scale in the States," so says the London Electri-

cal Review.

Mr. Dupont, director of the Museum of

Natural History at Brussels, has returned from the

Congo after studying eight months the geology of

the Kassair river. He found evidences of large

deposits of iron and copper. The latter discovery

will not be pleasant news to those interested in

the French syndicate.

" The comparative values of alternating vs.

continuous current systems have been under dis-

cussion at the Chicago Electric club," says the

London Electrical Review. " Professor Badt read

a paper which led to an interesting debate, in

which several men known to us took part. The
members seemed fairlv divided on both sides."

Tmc London Spectator thinks there is a dan-

ger in executing criminals by electricity. Its

criticism is, that too ready a means of inflicting

death is calculated to deaden the natural and
beneficial horror of the execution. There would
not be, this paper thinks, the same I'eluctance to

impose the extreme penalty which now exists and
which causes jurors and courts to scan so closely

every fact in a capital case before condemning
the criminal to the gallows.

Mr. Bliss' paper read before the Chicago
Electric club last Monday evening advocates the

continuous current, as opposed to the alternating

current, from a financial standpoint, and he had
the advantage of dealing with accomplishments
of the past and not promises of the future. The
phase he presents lends new interest to the dis-

cussion of the general subject, "The continuous
vs. the alternating current," now drawing to a

close, and his paper merits careful reading. The
paper is eminently practical throughout and is

within the scope of all.

The board of aldermen of New York at their

last meeting agreed to reconsider their refusal to

grant the Fourth avenue railroad company the

privilege of using electric motors, though they

did not take any final action. If all the mem-
bers of the board are like the one described in

our New York letter, who said the city had pros-

pered in its early day without railroads, and he

could see no reason why the residents could not
get along without them at the present time, the

advocates of progressiveness might well sit down
and fold their hands. However, the railroad in

question will use motors on a part of its line, and
probably their use there will lead to their use on
the entire line.

Counsel have been engaged in Chicago dur-

the last week in summing up in the suit of the

Bell Telephone company against the Cushman
Telephone company. Judge Blodgett's decision

in the case will be awaited with the greatest

intei-est, not only by the parties to the action, but
by the public generally. The case is warmly
contested, as defeat will be a crushing blow to

either party. Judge Blodgett made a curious
statement before the arguments were begun, to

the effect that the subject of telephony was
entirely new to him, as he had never used a tele-

phone and had never seen one, except as he had
carelessly noticed the boxes. Such a statement
in view of the general use of telephones seems
almost incredible. Certainly, the learned court
must be, as he said, entirely impartial and
unprejudiced in dealing with the case.

The last of electrical patents issued this week
speaks well for the activity of the electrical

department of industry. During the week end-
ing May 29th seventy-three patents covering
electrical applications were issued from the
patent office. A general subdivision into vari-

ous recognized departments is interesting, as

showing those in which inventors are most busily
engaged: There are 14 patents relating to

instruments and devices of measurement and
testing; 2 to telegraphy; 2 to the telephone;

3 directly to the motor; 4 directly to the
galvanic battery; 4 directly to the secondary
battery; i to a thermo-electric generator; 26 to

dynamos and electric light apparatus, and the
transmission and distribution of electricity for

purposes of light and power; 1 7 to miscellaneous
applications. Among those relating to electric

light apparatus are quite a number covering a
whole alternating current system to gentlemen
engaged with the Westinghouse company. The
columns devoted to electrical patents this week
will be found very interesting.

" Mr. Adams of Illinois is trying to have the
telephone system, by which the opening of bridges
in the Chicago river for the passage of vessels is

controlled, completed by the erection of a tele-

phone station at the light-house, so that it can be
known in advance how many vessels are to go up

the river, as it is now known how many are to go
down at a given time. Mr. Adams is finding

some trouble in getting through the circumlocu-

tion incident to having anything done by the

government, but expects to accomplish his object

in time."

—

Dispatch from Washington.

The system referred to in tlie foregoing is one
designed by J'rofessor Barrett, city electrician of

Chicago, to reduce the number of times the

bridges are opened, and in turn reduce the

annoyance to pedestrians and drivers of being

delayed by open bridges. The system is very

similar to that followed by train dispatchers, in

that the movement of vessels is controlled from

a central office, and a number of vessels passing

up or down the river to any one dock are grouped
and sent through the draws at one time.

The sybtem was tried last summer and proved its

merit. A telephone at the light-house would be

of material assistance, and there should be no
delay on the part of the government in ordering

one established there.

Mayor Hewitt is sensible on the electric

lighting question, as he is on most subjects. His
rather snappish remarks before the coroner's jury

which was investigating the cause of I/ineinan

Murray's death,subjected him to considerable crit-

icism, but no one can find fault with the state-

ment he made before the Gas commission. He
is quoted as saying: "In the present state of

the question we must decide whether or not we
will extend the area of electric street lighting.

The newspapers have taken it up and discussed

its dangers. I believe they have greatly exag-

gerated them, and I have made some inquiry on
my own account. I find official record of only

four deaths from accident due to the high tension

current of the arc light systems. Two of the

cases were those of linemen, who, with their

knowledge of the business, must have been care-

less. At any rate their deaths were caused by
distributing wires, and not by those strung

through the streets. But there appears to have

been two deaths from loose wires in contact with

the light wires or from some defect in insulation

—one in East Broadway and one in the Bowery.
There are 7,000 arc lights in the city, and such

a percentage of accidents is small. No human
improvement is made except at the cost of some
accidents, but it seems to me that proportion here

is so small as to be almost unworthy of notice. The
newspapers have had so much to say, though,

that the public is excited."

We give this vifeek a portion of the discussion

following the reading of the papers before the

American Institute of Electrical Engineers in

New York May i6th. There is much that is in-

teresting and instructive in the report of the dis-

cussion, and it may be said that the discussion

rivals the papers in their attraction of attention.

Mr. Delany's paper on "Protection of the

human body from dangerous currents," is a

topic that is receiving and should receive most
careful attention. Electricians and those work-

ing on circuits deal with a force that gives no
warning to any of the senses until the body gets

into the circuit, and the shock—sometimes fatal

—

is received. Study in the direction of protection

of human life from the dangers of electricity

will be time well expended.
This subject brings to mind a paper upon the

same line of thought by Prof. F. B. Badt, read

before the Chicago Electric club August 22,1887,

and published in No. 9, Vol. I, of the Western
Electrician. The conclusion the writer of the

paper reached was that the danger depended
upon the coefficient of self-induction. In sup-

port of this view he cited the fact that a battery

and a dynamo, both delivering current of the

same electromotive force and intensity in a

straight circuit, did not offer the same danger
;

that is, that the battery shock might be hardly

perceptible, while the shock from the dynamo
might prove fatal,—depending entirely upon the

self-induced or extra current set up from the

field magnets. His final conclusion "that

there is absolutely no safety save in letting

electricity severely alone," was based solely upon
the fact that it was impossible to know whether
there exists in any circuit for the transmission of

electrical energy the means of setting up the ex-

tra current.
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power Sprague motors. It is a modern roller mill with the

capacity of 100 barrels of flour per day. There is no
boiler or engine about the institution. For reasons con-
nected with the manufacture it was decided to use two
25-horse power motors instead of one of 50-horse power.
The manager of the mill says the power is satisfactory in

every way, and as constant as the best regulated automatic
engine. He enumerates the following advantages: Ease
in placing the power where wanted, and thus avoiding long
lines of the shafting or more objectionable belts; economy
of room for power plant; saving of first cost of power
plant, interest and taxes; 30 per cent, saving in insurance
rates ; an economy and increased reliability over steam
power for his use. It maybe unfair to the Edison interest to

give away to our alternating current friends the price which
is gaid for the power, but in this case I am going to lisk

it. The average load on these two motors is 23 000 watts,

and the price paid is $292 per month of 26 days, ten hours
per day.

The Laramie Edison company also supplies current to a
rolling mill for a 20 horse power Sprague motor. Power is

communicated from the motor to 120 feet of three-inch

shafting. This shaft drives four spike machines, two bolt

headers, two nut pressers and a large number of threading

and tapping machines, including some emery heads. The
average load is 11 250 watts for twenty hours a day, which is

paid for at the rate of fifty cents per hour. The mill was
formerly run by steam power at a larger cost, and in not
nearly as satisfactory a manner. These mills are supplied
with current directly from the regular feeders of the Edison
station. In addition, the Laramie company is selling cur-

rent for a number of smaller motors. Already the income
of the company is at the rate of over $6,000 a year from the

sale of power. These statements are made upon the au-
thority of R. M. Jones, the manager of the Laramie Edi-
son company. This illustration furnishes conclusive proof
that the Edison constant currens 3-wire 220 volt system in

cities of the smaller class, can be made profitable.

It is appropriate at ihis point to give the question of the

sale of current for power from electric generating

stations additional consideration. This branch of the

business has already acquired magnitude, and is destined to

grow into gigantic proportions. The maximum lighting

load of a station is seldom carried for more than from two
to three hours in the twenty-four. During the remainder
of the day there is a large surplus capacity in boilers,

engines, dynamos and conductors, which must remain idle

unless employed otherwise than in supplying current for

light. The sale of current for power comes in to fill this

gap as it is needed largely at a time when light is not re-

quired. The sale of a single electrical horse power of

energy for ten hours is equivalent to the sale of forty-eight

i6-candle lamps for three hours, which would be a large

average burning. It is a fact where the Edison stations are

run day and night that the current sold for power exceeds

the current sold for day lighting, and in many cases it is

rapidly growing toward an equality with the entire sale of

current for light night and day. I will give one example
of what an Edison station can dD in a city of the medium
class.

The Detroit Edison station is now supplying current for

about g,ooo lamps, and they are behind their orders for

installations to the extent of several hundred more. In re-

gard to the sale of current for power it is supplied as fol-

lows : Printers 6, newspapers r, opticians i, laundry I,

chemical works 2, wire works i, shoe manufacturers 3,

book binders i, machine shops 2, telephone companies i,

knitting works i, hydraulic elevators 3, elevators 3, sew-

ing machine shops 5, dentists 6, jewelers 3, ice cream
dealers i, sporting goods i, ash elevators i, storage boilers

I," also quite a large number of small motors for single

fans, sewing machines, etc. The party taking the largest

amount is the Detroit Tiilmne, thirty horse power, and the

knitting works take 15. The present aggregate sale

amounts to 162 1-2 horse power which at $100 per year

makes an income of $16,250, which is not to be despised.

In view of such a source of revenue which is available to the

constant current system, I cannot avoid the conviction that

the capitalists should use extreme caution in investing his

money in alternating systems which so far are only able to

promise a successful motor for use in connection with their

current in the dim hereafter.

A great hullabaloo has been made in this discussion

about the cost of copper in connection with the constant

current system. In the territory which it is the custom to

attempt to cover with the Edison system the cost of copper

seldom equals 20 per cent, of the entire cost of the

installation. As the constant current has unrivalled

capacity for producing revenue within the territory covered,

it certainly ought to be greatly preferred even if there was

a large margin of cost in copper against it. I will give

one or two examples of what the actual cost is for copper

in a couple of Edison stations now in process of installation.

For one installation which provides 100 street lamps scat-

tered over an area of 1% miles square and 500 lights for

stores, residences, and churches in a mile square, the entire

costof copper at 20 cents per pound is $3,000 or $5 per lamp.

For another installation where 100 street lamps are scat-

tered in one area two miles square and 800 inside lights

in an area about a mile square the entire cost of copper at

20 cents a pound is $3,102, or $3 44 per lamp.

I have not as yet seen or heard a satisfactory aaswer to

Mr. Leonard's statement of the comparative cost of the

conductors of the two systems when converters at $3 per

lamp are taken Into consideration for average practical in-

stallations at reasonable distances. As Mr. Leonard has

already stated the load diagrams of the Edison stations

show that the maximum number of lights burning at one

time is only 40 per cent of the number of lamps actually

installed. I want to emphasize the point that

conducting capacity in the feeders and mains is only sup-

plied for the highest number of lamps carried at one time,

and yet in any one building all thehghts may be in service

at once. Therefore conductors must be supplied for the

full lamp capacity. On a general Edison installation with
conductors for say, 1,000 lights, 2,250 lamps maybe in-

stalled in the buildings. The investment for converters
from this standpoint is enormous. Parties engaging in

the electric lighting business presumably do so with a view
to doing the great bulk of the Hghttng in the territory

covered I do not suppose over ten per cent, of the gas
jets in Chicago are ever lighted at one lim.e. The party
undertaking to supply converter capacity for a number of
lamps equivalent to the gas jets in Chicago will have an in-

vestment on his hands sufficient to appal any one who is

not swayed by an imaginary advantage.
Criticism has been made upon the constant current sta-

tion on account of the amount of apparatus it contains.
For my own part I greatly prefer apparatus located at a
central point, in the hands of competent employes to keep
it in order, to scattering a lot of conve ters all over creation

where they will necessarily make a great deal of trouble.

Any one who has had experience with electric appliances in

which insulated wire is used and through which powerful
currents pass, whether it be telegraphic, fire alarm, electric

light, or any other form of apparatus, knows that it is liable

to frequent troubles, and when converters are placed on
poles or the exterior of houses, or even in the interior of

houses where they necessarily must often go in damp p'aces,

the claim that they will not need frequent care and atten-

tion is certainly all bosh. Moreover, in many of the latest

Edison stations feeder equalizers are dispensed with alto-

gether, so that switches, ampere and pressure indicators con-
stitute the sum total of the special appliances.

It is just as easy to run constant current generators with a
separate exciter for the fields as is the case in the alternating

sys em, so I fail to see any special force to that argument
except that it is not usually done. The advantages to my
mind of being able to multiple arc dynamos, and of having
a number of feeders supplying a common system of distrib-

uting main conductors, is very great. The auxiliary con-
ductors used in connection with the alternating system
bring up the cost for copper in a measure, and add to the

complication of their circuits. The objection which has
been urged to the operation of two classes of apparatus in

the same station will hardly hold so long as our alternating

friends find it necessary to use constant current dynamo5
to supply the arc lights operated from their stations. I am
still unable to see any special advantage for the 50-volt

lamp, which is claimed to b-2 specially adapted for alternat-

ing work. It certainly increases the size of the inside

wiring as compared to the no volt lamps and places that

part of the alternating installations in antagonism to the
principle which Is claimed to be so advantageous in the ex-
terior conductors. No doubt lamps of the same voltage
from different manufacturers will vary considerably in re-

sults.

A recently published article in regard to the incandescent
lamps, written by John W. Howell, who is a high author-
ity, says that lamp renewals should not exceed 15 per cent,

of the operating expense of a central station plant. I am
not aware that the cost of Edison no to 120 volt lamps ex-

ceeds this figure, nor that the Edison company is unwilling
to guarantee an equal number of lamps to the horsepower
and an equal life with any other lamp in the market.
An admirer of our friend, Mr. Cutter, says he always

likes to hear him talk. I confess that during the progress
of this discussion Mr. Cutter has helped me to understand
how it is that the Thomson-Houston company secured
such a large slice of the electric business, for his talk is

very plausible. As against his theory that the eye judges
the light at the instant of maximum incandescence when
the impulses are in the lamp, and hence that the alternat-

ing current may be more economical than the constant
current in the incandescent lamp, I want to suggest that

the successive impacts of the alternating current must
have a tendency to impair the structure of the carbon, for

in my experience rapid changes in current have been a fruit-

ful cause of brevity of lamp life.

I must also take exception to Mr. Cutter's view that a
conduit system with small ducts through which conductors
can be hauled from time to time between manholes locat-

ed at convenient distances is the most desirable. The ex-

perience with this system in Chicago certainly does not
bear out this conclusion. If with a high tension alternat-

ing system it is going to be necessary to have new conduct-
ors hauled in every few days because those in use burn out,

I can understand part of the necessity for such a construc-

tion. How such a conduit system is adapted to an electric

distribution from which taps must be taken every few feet

in order to enter buildings, is not clear to me.
Considering the expense, I still believe the Edison sys-

tem of underground conductors, all things considered, the

best which has yet been devised for incandescent work. It

is easy to increase the thickness of the iron casing if the

soil makes it advisable to do more than guard against me-
chanical injuries. I am aware that the Chicago troubles

with the high tension underground conductors have been
greatly lessened recently by a heavy increase of the insula-

tion employed. This is a fact which stares the alternating

current in the face. Large first cost for insulation and
constant care and expense to maintain apparatus to pre-

vent an undue percentage of waste in the current supply.

The feeders in an Edison 3-wire system are usually figured

at ten per cent, loss, the distributing mains at two per cent.,

and the inside wiring, at the same or a total of fourteen per

cent, under conditions of full load. As has been stated, the

percentage of loss of current in fhe conductors is propor-
tional to the load, so that the average loss is much smaller,

say five or six per cent. With the alternating current the

opposite is exactly the case, for the converter has its high-

est efficiency with the maximum load, but runs down mate-
rially as the load decreases. The alternating current sys-

tem being practically confined to the sale of light for the

present, and the maximum capacity of the converters being
seldom called into use in a general lighting system, the ad-

vantage seems to be against it for economic use for dis-

tances which the constant current system attempts to sup-

ply.

I have always been strongly in favor of selling current
for the incandescent light by meter measurement, and
thereby profiting from the long experience of the venders
of artificial gas. I am well aware that there are Edison
Central stations selling light by the contract system which
earn twenty per cent, on their capitalization, but such cases
are exceptional, and it is my conviction in the long run that
method will not be found satisfactory either to the cus-

tomer or the companies. There are now thousands of Edi-
son meters in successful use, and until the alternating com-
panies shall perfect a meter and put it into extended use,

the lack of this will continue to be agrea t objection to that

system.

Allusion has been made several times to the excessive
cost of the ground upon which ihe Edison stations are

located, and 1 still want to say a few woids on this branch
of the subject. It has been stated to the club that in

Boston capital has been offered to the Edison company to

erect a building sufficiently large to accommodate the station

and provide enough additional room for rent to pay a
handsome profit on the investment in the ground and
building. Our president has suggested that as other large

corporations frequently provide their own accommodations
in this way, electric light organizations may do so also.

The Chicago Edison company cannot be accused of any
effort in this direction, but is evidently inclined to meet its

fate strictly in the line of the sale of electric energy. 1

desire to repeat the statement heretofore made by myself
that when a station is centrally Ibcated the sale of exhaust
steam for heating purposes to surrounding buildings should
become a large source of revenue. In combination with
the Johnson heat regulating apparatus, especially favorable

results can be obtained. The Chicago Edison station al-

ready has applications for steam heat, and I have no doubt
this source of revenue is to become an important factor in

electric lighting stations. When a station is located in the

suburbs the exhaust is necessarily thrown away.
It should be distinctly understood that I am no alarmist

in regard to danger from electric lighting currents. I be-

lieve there is no electric lighting in use which begins to

compare in danger to property and life with gas. Still the

fact that it is thought advisable by some to ground the

secondary circuits and by others to ground a metallic

shield between the primary and secondary coils in the conver-

ters for the protection of customers of the alternating

system, is in itself a confession of danger. Either method
appears to me to make a series of first class lightning arrest-

ers out of the converters, well calculated to protect the

community at large at the expenseof the pocket-books of the

stockholders in the alternating companies. In Edison's
early work on the incandescent light he frequently expressed
the determination to devise a system which by no possibil

ity could injure any man, woman or child. That was a

noble ambition, and I for one shall be sorry to see for

economic reasons his system for general use so modified

that this element of safety cannot be claimed for it.

A gentleman connec'ed with a life insurance company
recently stated to me that his company had decided to make
all employes engaged in the dynamo room and on line work
of the alternating special risks, the same as the arc

light employes. This is not the case with the employes of

the low tension constant current system. The public has
a right to demand the highest standard of safety in electric

lighting, and there have beehfew more commendable things

done in this city than the establishment of a rigid inspec-

tion of electric light plants, vexatious as Brother Haskins
sometimes makes himself. The tendency of legislation

and the courts is to hold corporations to a strict account-

ability for losses and injuries arising from carelessness of

employes, in management and construction. It will be
absolutely necessary in using high tension alternating or

constant currents to maintain a high standard of insulation

and efficiency to avoid the assessment of heavy damages in

case of accidents. In this respect the low tension constant

current system has a great advantage over high ten-

sion alternating currents; even where a high tension

constant current is transmitted a long distance and con-

verted by a motor generator, there is less risk, for

in case of accident at the station it would be quickly

discovered and remedied by the attendant, while with

the alternating current it is possible to bring a death

current within reach of the individual users of the light

where the danger might not be discovered until a fatality

had occurred.

Mr. President, I owe the gentlemen connected with the

club an apology for not having brought with me a diagram
to illustrate the subject under consideration. I contem-
plated bringing a picture of a 15 story office building with

the windows omitted and a system of converters substi-

tuted in their stead. I thought it probable from the

brilliant way in which converters appear to some of us

that with such an arrangement by opening them on the inside,

tenants would get all the light they wanted without the aid

of the sun or additional apparatus. Such an illustration

would be in my opinion about as fair as some of the

diagrams shown here of the wires which cover northern

Minnesota so as to shut out the buildings in St. Paul from

view. If the club will excuse.my neglect in not bringing

the diagram on this occasion I will promise to make amends
in the future. I make this pledge all the more freely be-

cause promises and futures seem to have a current value

when electric distribution is under consideration.

C. C. Ilaskins presided at the meeting of the Chicago

Electric club last Monday evening. No business was trans-

acted. Mr. Bliss read the foregoing paper, and, at its

close, on motion of Mr. Kreidler, was tendered a vote of

thanks.

The Chairman ; Gentlemen, the paper is before you
for discussion. We shall be pleased to hear from any one

who feels interested in the matter.

Mr. Warner : Mr. Bliss* paper, bearing upon the

financial side of the question, has been of great interest

to me. I feel that there are several little points upon
which he touched to-night that it is time greater stress was
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laid Upon. In scvcimI of ihc papers wliicli liavc Keen ivml

tluis far, they Imvu been nu-nuoneil. merely mentioned.

Mr. Kiiss spoke of insulation, the cost of insulation of the

alternating system, and the increased thickness of insula-

tion which has been found necessary upon higli potential

circuits, such as arc li^'ht circuits in common use in this

oily; and, followinij th;it, he spoke of how the diftercnce

from loss or defective insulation miglil affect the two sys-

tems relatively. I think he has made a jcrcat point by

bringing out clearly the relative loss that would take place

in current, in electrical energy, in the two systems with a

given insnl.ition resistance. I do not think it will require

very much electrical figuring to show to the average elec-

trician that with an insulation resistance of r,000 ohms that

e loss on the altern.Uing system must be very serious
;

while with the Edison or any continuous current system, it

is scarcely a matter of any moment whatever. I will again

say that 1 think Mr. Bliss' paper bearing upon the continu-

ous current system— the continuous side of the question

— a very good one, and one which fully backs up my views

of the casi.

Mr Ani:)RKWs: Seeing that Mr. Bliss has confined

himself almost entirely to facts and figures without in-

dulging in any flights of imagination as to the possibilities

of the future development of systems which are not now
perfect, I do not see there is very much ground for discus-

sion in what he says. I became very much interested in

listening to what he hall to say; his calling up some of the

early reminiscences in which he and I were both engaged,

was quite refreshing to me I quite agree with him in all

he says in regard to the financial part of the work at the

Edison stations. Of course, the opponents of the direct

current system may show that a great many of the stations

are not paying. That is true. But I have heard it stated

in times past that there is not a single railroad in England
— I do not know anything about American railroads—that

has not met with financial disaster, and has not had to re-

organize with new capital. That is no reason, because of

the failure in the construction of the first railroads, that the

other railroads should not be successfully operated. And
so with the stations using continuous currents. Because

through failure in construction in the early days of the art,

some of them at the p esent day need reconstruction and
are not at present paying, that is no argument at all to

just-minded men against the direct current system I think,

on the contrary, it simply shows that we want a little ex-

perience in the matter. It seems that the alternating cur-

rent has a peculiar fascination for men of a slightly imag-
inative turn of mind, because the possibilities are so great.

Varying potential is its chief feature ; and, as Rankin Ken-
nedy says in his little work, the only advantage of the al-

ternating system is the fact that its potential can be varied

readily, and thus the current can be brought to places

where it could not be otherwise brought with a current

whose potential could not be varied. I think that is the

one thing which will hold up the alternating current.

In fact, I can not see any other way in which it has an

advantage over the direct current system. But it cer

tainly has that advantage that its potential can be

varied. When I see an alternating current brought
into use in isolated plants then I shall begin to

think that there is something startingly advantageous

in its use. But, until that time, I think that the al-

ternating current can only be used in places where it

is impossible to reach by low tension current. I am in

favor of low tension current because of safety. Safety to

life, although it is one of the points brought up by mem-
bers in papers read before you—has nevertheless been very

lightly touched upon. Instead of that point of safety to

life being placed second, or third, or fourth on the list,

I think it ought to be placed the very first. And I think that

Edison had that in mind when he said, as Mr. Bliss staled

just now, that it was his aim to bring in a system in which
it should be impossible to hurt man, woman or child.

That he certainly has done. And nobody can say that

the low tension direct current system has in any way hurt

any one at any time. It is impossible to get any hurt

from it.

Mr. Taylor on being asked to make some remarks said

that his opinion would be seriously affected by the size of

the order wherever it was placed. [Laughter.]
Chairman Haskins being called upon said that he had

purposely refrained from giving any opinion on the subject,

and that he did not feel it his duty to express one except in

an official way.
Mr. Warner : Mr. Andrews, in the course of his re-

marks, quoted Rankin Kennedy as stating that the chief

advantage of the alternating current was that its potential

could be varied. I must say that it is not altogether clear

to me wherein that constitutes an advantage, or that it is so
to any greater extent than it is with the direct or continu-
ous current. We certainly know we can vary the potential

of both alternating and direct currents, and that in the

transmission of electrical energy or power in any way that

we can do all and anything with continuous currents in the

way of variations of potential that we can with the alter-

nating. It may be that Mr. Andrews wishes to qualify

his statement somewhat. I merely say this in order to

hear further from him.

Mr. Andrews : I desire to qualify my statement by
saying that I think Rankin Kennedy said that the chief

advantage of the alternating system lay in the fact that its

tension could be altered without moving the machinery, or

rather, without mechanical motion.
The club then adjourned.

llie r.iilruad was deriving ils power I rnm the station, and in

the station was a VVestinghouse alternating current system.

I asked him where the converters were and how they

worked, and the reply was that they burned out about twelve

or fourteen. The gentleman 1 asked was not quite sure, but

he thought they were burned out, and in regard to the

armatures he was not quite sure if he had not burned out

one or two."

I am, in justice to the Wcstinghouse company as well as

my own company, obliged to answer this statement, by

saying that it is entirely untrue in every particular. Out
of converters with a total capacity of 2,500 lights of 16

candle power, now running about four months, we have

not lost a single one ncr have we ever had any trouble of

any kind. The current is on the system of wires 24 hours

per day, and the light is at the customers' disposal any time

they want it. We have experienced no trouble of any kind

and our customers are entirely satisfied.

The same may be said of the armatures
;
we have had

no trouble with them, much less burn one* out. The
dynamos are running above their rated capacity and often

run for iH hours at a time. I see no reason why they

should burn but either. We are entirely satisfied with the

results obtained from the Westinghouse system, and know
that we are getting results here almost impossible to obtain

with a direct system. W. H. Cole,
Electrical Eng. and Supt.

Virginia Electric Light & Power Co.

The Richmond Westinghouse Plant.

To the Editor qf ths "Whstekn Electbioiajt.

Richmond, Va., May 29, 1888.

I notice in the Western Electrician of May 12th a
statement made by H. Ward Leonard in a discussion by
the Electric club, in answer to a paper by George Cutter,

as follows: "I happened to be at Richmond where
they were operating and constructing an electric railway.

American Institute of Electrical Engi-
neers.'

PART I.

The meeting was called to order at 10:30 a. m , May
i6th, by T. C. Martin, vice-president

The Chairman: As you are aware, gentlemen, Mr.

Edward Weston was elected president of the institute last

night. I have been informed that he is not at all well, and
that it is possible that his sickness may, while not prevent-

ing his attendance, delay him very much in getting here

this morning. I think it would be well, however, if we were
to proceed immediately with our programme, and I will

therefore present, as first upon the programme, the paper

by Mr. P. B. Delan}', on the "Protection of the human
body from dangerous currents;" and as I have promised
Mr. Delany to read tliat for him, I will ask Professor An-
thony if he will preside while I do so. Professor Anthony
took the chair, and Mr. Martin read Mr. Delany's paper.

The Chairman: The paper is now open for discussion.

P. B. Delany's Paper,
G. M. Phelps, jr: I suppose it will be somewhat diffi-

cult to bring the merit of the proposed protection to a test

by a trial by lineman, or upon any person. There will

probably be few investigators enthusiastic enough to learn

the possibilities of this protection by submitting to a test.

But unless electricians share the sensibilities of the Anti-
vivisection society, a great deal might be learned as to the

efficiency of the means of protection suggested by Mr.
Delany by judicious experiments upon animals. I suppose
there will be an opp Ttunity to get an abundant supply of

dogs of various grades the latter part of the summer. I

merely make that suggestion as pointing out a method of

testing the efficiency of this means of protection. I am
quite serious about it. I can see no reason why very satis-

factory tests might not be applied to various animals ; and
some of these physiological questions implied in Mr. De-
lany's paper be determined to a great extent.

Mr. Martin: Mr. Delany was not at all anxious that

the apparatus he had devised should be exhibited, not de-
siring in any way to use the institute as an advertising me-
dium—an advertising medium" be.ng a bad thing ; but I

was very much interested in the subject myself, and I took
the liberty of bringing some of the apparatus with me. If

it be the desire of the members, I will show it. [Mr.
Martin exhibited the apparatus.]

R. W. Pope: One of the difficulties encountered in the
practical application of a safeguard of this kind, according
to my investigation, has been the difficulty in enforc'ng
its use among the very men whom it may be intended to
protect. I have heard it stated that miners were averse to
carrying safety lamps ; and we all know that there are in-

sulated pliers now on the market, and that india-rubber
gloves, when perfect, answer as a protection

;
yet men go

out on their daily duties without observing even these pre-
cautions, and consequently we need something more than
the actual invention of a device that will perform its dutv
in order to save lives ; because if men are so careless, and
so regardless of the dangers as to go to their duties with-
out preparing against them, I do not see how we can do
anything to wholly prevent accidents.

Joseph Wetzler: In looking at the question from
another standpoint, it strikes me that the question which is

involved in the fatality of an electric shock depends to
some extent on the electric work done upon the body as
upon the potential. Let us take, for instance, the case of
a man struck by lightning. We frequently hear of men
having been struck, and surviving. Here there can be no
question of the fact that the potential was at least many
hundred thousand volts. Yet on the other hand we see a man
touching a w^ire of 1,500 or 2, coo volts and being killed.
In one case we have an enormous potential, but an exceed-
ingly small current; in the other case a small potential,
comparatively, but a large current; yet in the latter case the
electric work far exceeds that of the lightning stroke, and
the man's death ensues. Therefore I should say, that the
question involved is as much the electric work done upon
the human body as the potential, and if by means of such
an apparatus the work done in the human body can be de-
creased, I think it would have, in that sense, some value;
that is, if you could shunt a large part of C, a man's life

might be saved, whereas, if it were not shunted, it might
enter his body and cause his death.

1. Discussion of paP-rspubllsbcd In Noa. 3lan(l22of theTVesTEBS
Electeican.

l)R !'. II. Vander Weyihc: We have lately seen in the

electrical journals assertions about the number of volts of

potential of a current persons could stand wiihout injury.

It has been stated that a thousand voltft could be
taken with perfect impunity. But these writers for

get that there are two elements to be considered: the

potential and the quantity, as staled by the last

speaker. It is the potential of amperes and volts which
does the damage. When we have a great potential

as in a frictional electrical machine we may have,

as Prof. Mayer, in Hoboken, lately showed, many thou-

sand volts potential, but no quantity. It will penetrate a

distance readily, but the quantity transmitted is very small,

so that it is harmless. The sparks of a friction machine
do not cause serious damage. But when we take the other

extreme, larger quantity and great number of amperes, it is

different. We find that in the thermo electric pile there is

no electromotive force sufficient to penetrate the skin It

has no effect on the body. There is not enough electromo-

tive force even to pass through the liquids of the body. In

the galvanic battery we have electromotive force if we use a
sufficient number of elements, and we have quantity, if our
cells are large enough. There we may have a shock, and
a battery of that kind, as large as Sir Humphrey Davy used,

of some four thousand elements, may be fatal to an experi-

menter. It is the relation between the two. There ought

to be a sufficient number of volts and a sufficient number of

amperes both, in order to destroy life. l"hat is the case

with lightning. Usually lightning is fatal, because there

is sufficient quantity, and at the same time there is electromo-

tive force, as we see by the enormous length of a stroke of

lightning. So it is with dynamos; when the electromotive

force is combined with sufficient quantity, then it becomes
dangerous; but I want to impress upon all that force alone

without quantity, without ampere currents, is harmless

;

and so the ampere currents alone are harmless. It is the

combination of the two in which lies the danger.

Prof. Elihu Thomson: I quite agree with Dr. Vander
Weyde in the opinion expressed that it is not a question of

volts or current alone which determines the fatality of a

shock. It is quite possible no doubt, to take a charge

from the human body equal to many thousands of volts.

One may mount an insulating stool and be charged to a

potential of ten or fifteen inches of striking distance, and
have it discharged from him without the slightest inconveni-

ence—with no more of inconvenience than would result by
the discharge through his body of a very small leyden jar;

that I have had experience in, and I can testify that even

though such a discharge as that goes directly across the

body of a person it has no harmful effects other than a

very slight shock, causing a twitching of the arm. In all

cases of dangerous shock it seems to me we must have a

resistance so low as to permit the volts to send a current

of a certin volume through the system. If that current is

not attained, it is doubtful whether harmful results mil
follow. ]f that current is attained, the harmful results

may follow. If we could imagine a man so constituted as

to have not more then an ohm resistance, between any
two portions of his body, between which are situated vital

nerves—nerves whose action is required to keep up the

functions of the respiratory organs or the heart—it is quite

conceivable that a very small voltage might kill the man.
The human subject undoubtedly differs very greatly in

resistance, and a fatal shock may be obtained in one case

at one time, which would not be obtained by the same
subject at another time with equal volts, much depending

on the moisture of the skin, and probably the amount of

salty matter in the blood. The layer of fat which exists

underneath the skin acts as a sort of insulator. All these

things will have an influence, and then comes in, in ad-

dition, the susceptibility to a discharge. We have reason

to believe, I think, that susceptibility varies very greatly in

persons. I quite agree also with Mr. Phelps in the necessity

of some really scientific investigations, tending to clear up
this question. Those investigations, I think, could be

carried on with the lower animals, and very valuable data

arrived at as to the passage of the current in certain

directions through the body, whether the current in its

passing includes, say, the pneumo-gastric nerve, which, if

it does not act, is sure death every time. The heart must
beat in order that life be sustained, and death will occur

from heart failure if the heart is not kept beating. If the

respiratory organs fail in like manner—if, in, other words,

the nerves controlling- the respiratory functions have their

vitality exhausted that will also be a cause of death. The
whole organism depends, I think, upon the nervous system;

and it is also a possibility that such a thing as nervous

polarization may occur. The molecules constituting the

nerve fibres may become set or polarized, so that the brain's

excitation cannot reverse them, or cannot bring them back

to a normal condition. That idea has been put forward as

a suggestion in regard to recovering whether it would be

likely that a discharge passed in an opposite direction

would, as it were, depolarize the nerve and assist recovery,

followed by artificial respiration and other means at com-
mand. It has been stated, I think, by D'Arsonval that, in

his opinion, the alternating current is not as apt to produce

fatal results as the direct currents, and particularly direct

currents in the nature of sudden discharges or shocks

similar to lightning discharges a large volume of current

sent through in intermittent impulses, or sent through in

one impulse of considerable power. He, I believe, holds to

the opinion that in cases of injury by alternating currents,

resuscitation may occur, in many cases, by artificial respira-

tion. If this is the true state of the case, it would seem
that polarization had something to do with it—polarization

of the nerve structure which is prevented by the fact that

the alternating currents are continually reversed. The fact

also is certainly true that cases of very severe injury are

known, where men have been subjected to a very high

potential current, and all the evidences of the passage of a

heavy current through their bodies have been found, and
the men have not suffered any great inconvenience other

than the burning of the hands; so that it would seem as

though a critical condition in some cases existed which was
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not present in others. Whether the person himself has
any extra power of resistance, or whether his nervous sys-

tem is so toned up as to be capable of recovering after iie

has been partially injured, is a question whicli would natur-
ally arise in connection with this case. I cannot agree
t'.iat it is a question of one volt, more or less, whether a
man is killed or not. I think the time element is prob-
ably the most important of all. There are cases in

which men have been struck by lightning, and, as you all

know, have recovered. Discharges of potential of

millions of volts have passed through their

bodies, and they have recovered, and in such cases

the discharge was undoubtedly a sudden one, and the
current passing must have been very considerable. I can
not regard a lightning flash as an example of a small cur-

rent. The heating effects which are present in such cases
are su!'ficient to show that the current may rise to very
many hundreds of amperes. For example, if a lightning
flash will deflagrate a small iron wire in a very small frac-

tion of a second, it means that current, not volts,

has done the work ; and not only that, but a very
large current. It may have existed for but a
short time, but it certainly did exist, and the very
suddenness of the action is in favor of very high current
flowing. We have numerous instances of telegraph and
telephone and other small wires being melted by the elec-

tric discharge from the clouds ; and when we consider the

conditions, we must see that the current is large. We
have only to look at a lightning discharge to see that it

may appear to us as thick, sometimes, as a telegraph pole.

That, if it means anything, means a body of vapor highly

heated, of some considerable area. But lightning dis-

charges, according to ray observation, are not always single

and alone. They are sometimes repeated half a dozen times
down the same path, and it is not to be wondered at that a

man receiving, say, a discharge of half a dozen flashes,

down the same path, in rapid succession, might be killed
;

whereas a man receiving one flash might escape. I have
noted that fact by simply keeping my head going during
a thunder storm, and keeping my eyes fixed in one di-

rection, so as to catch the flashes, and they arrange
themselves in parallel lines. Oftentimes I have count-

ed as many as six in that way, very quickly following each

other.

Dr. Vander Weyde : I had an opportunity some
twenty years ago of making experiments upon the condi-

tions of different persons in regard to heavy shocks. When
I was professor in the Cooper institute, we had a Ruhm-
korffcoil which made sparks at twelve inches. I attempted

to increase the number of sparks by some improvements,

by taking away all possible edges on the binding posts,

and 1 increased the spark to 16 inches. In making those

experiments. I was a few times actually knocked
down—not knocked down, so much as I had to sit down

;

I could not help myself. I spoke of it to Mr. Kidder, well

known in regard to using small electric shocks for medical

purposes. He often came to my place, and I g'ave him
advice about his machine. He said that the idea was ex-

aggerated that such a Ruhmkorfif coil as that was so

dangerous ; and he was willing to take the strongest

shock I could give. I said to him, " If you want to take

the risk, I am ready ; but bring witnesses." He came
with witnesses, and one of them was a reporter of the

Tribune. I gave Mr. Kidder small shocks, at first, gradu-

ally making them larger and larger,and he stood it perfectly,

and it did not knock him down. He had great power of

resistance in that line. The next day an article was
published in the Tribune ; it was a sensational

article, headed, " An error in science exploded," and there

it was said that all the talk that electricity could kill was
nonsense ; that the strongest machine that ever had been

made was now at the Cooper institute ; that it was the

strongest was proved by the fact that it had cost not less

than $400 [laughter], and that Mr. Kidder, the well known
electrician, had stood all the shocks from it ; and it gave a

great many details which are very amusing to a man posted

in electrical science, written by a reporter who was not

posted on the subject. But it is strange to me that some
persons have great resistance. To be sure there are very

few persons who have such resistance in that line, as Mr.
Kidder. He is now dead. [Laughter.]

Dr. Moses : The proposed experiments on animals

would be very interesting; but it would be very difficult to

make the conditions sufficient to satisfy all the require-

ments that are necessary for accurate experimentation. If

you consider that the resistance of a man's body may vary

under certain circumstances from ten or fifteen thousand

ohms down to four or five ohms, it is necessary that the

experiment should be conducted in some uniform way.

The skin is an excellent insulator; the blood an excellent

conductor ; the perspiration an excellent conductor

.

The varying pressure that we apply in coming in contact

with a conductor is a cause of immense variation in the

amount of current that passes through us. In fact, we
may assume that our nerves convey impressions to us

simply by the varying pressure that we give to an object,

in that way bringing more or less vital electric action, or

what not, into play. An interesting experiment will

prove how variable the quantity of current passed

through a conductor may be. At the time Mr. Edison

was experimenting on a carbon telephone, he thought it

essential, and it is essential, that a uniform pressure

should be upon the carbon buttons of the transmitters.

All of his experiments were made under uniform condi-

tions. For instance, in the ordinary button, which was
about I or i^ centimeters in diameter, he applied usually

a weight of one gramme, and he found then that they

had a resistance of about one ohm. Varying hydrome
trie conditions affect the conductivity. A thunder storm

passing there, where there is moisture absorbed by the

carbon, caused a variation in the quantity of current pass-

ing through. So there we have got evidently without any
apparent changes, changes of current. The skin varies

in thickness, so that it is necessary in making experiments

to take one constant place and one constant thickness. It

will be a very difficult thing to try the experiment ; but
still it would lead to good results.

With regard to the point that Prof. Thomson raised

that it was possible for a man to live after having received

a severe stroke of lightning ; that is quite true. IJut I

think it may be ascribed to this fact—that most men are

saturated with moisture ; or rather, they are moist from
being in a damp atmosphere. They take refuge under
trees, and their clothes become saturated from the drip-

pings, and become excellent conductors. They are struck
and the clothes serve to carry the current more than the

body. There is an induced action, probably, that affects

the man ; but the skin being an excellent non conductor,
furnishes such insulation that most all the currents pass
through the wet clothes.

With regard to the quantity of current that will affect

the sensations, one or two interesting experiments may
not be unacceptable. If you make a single battery of

zinc and copper, placed above and below the tongue, you
will feel a slight shock; you will taste a slight acidity, and
you will also see a flash, which, with sensitive persons,
becomes unpleasant. There you have electromotive force

of about a volt—a very small quantity of current. If you
take through the temples 100 volts from an ordinary

Daniell cell, with zincs about five inches in length, you
will get a very unpleasant stunning effect, but not a pain-

ful one. There you have the brain brought right in be-

tween the terminals ; whereas, if you were to take a shock
from a Ruhmkorff coil, such as Professor Vander Weyde
spoke of, where the spark was 16, 17, or 20 inches, if you
were I0 insulate yourself, you would be able to actually

transfix yourself if you were of sufficient resisting capacity.

We have all seen blocks of glass, four or five inches in

diameter, pierced by a spark from a Ruhmkorff coil. So
there, if we find the body thoroughly insulated by the dry
skin, and the spark not able to pass by means of the skin, it

would pass through the brain in that case, and cause in-

stant death. It would be very difficult to trace the pas-

sage of the spark, but I think death would be caused in that

way. The location of the terminals, too, has very great

influence on the sensitiveness. I, myself, am exceedingly

sensitive to the smallest shock. It is so unpleasant that

what could be borne by almost anybody puts me in a pro-

fuse perspiration. So that it varies immensely in individu-

als. Those are, however, but data.

CORRESPONDENCE.
New York Notes,

Nlw York, June 2.—At the meeting of the board of

aldermen on May 29th the action of the previous meeting

was reconsidered, in regard to the refusal of granting the

Fourth avenue railroad company the privilege of using

electric motors. One member of the board in his maiden

speech, admitted that he was opposed to railroads of every

description. He said the city had pro pered in early days,

done without them, and he could see no reason why we
could not get along well enough now if they were entirely

dispensed with. Stages were good enough for him. Final

action upon the question was postponed. It is thought

that the successful use of motor cars, however, on that line

above Fourteenth street will soon lead to their use the entire

length of the route.

At the meeting of the Gas commission May 31st, Mayor

Hewitt availed himself of an opportunity to give the Board

of Electrical Control a kick, and at the same time express

his contempt for newspaper criticism. The discussion of

electrical matters began when the East River Electric

Light company (Thomson-Houston system) applied for an

extension of its district along Houston street between Mul-

berry street and the North river, where there are neither

poles nor subways. The mayor thought the board should

not consider itself authorized to extend the system. He ad-

mitted that he took this view because of unusual public ex-

citement, on account of the supposed dangers arising from

the electric wires. He considered these dangers greatly

magnified, as his investigations of the subject showed that

but7our lives had been lost, two of linemen, and two of

citizens. He did not think this a sufficient cause for so

much attention, because with the introduction of every

great improvement there must be a certain amount of dan-

ger to human life. The East River company was awarded

a contract for 433 lamps at 35 cents per night, excepting

the disputed district; the United States Illuminating com-

pany 352 lamps at 35 cents, losing to the Ball company,

a competitor, 48 lamps at 27^ cents; the Harlem Electric

Lighting company was awarded 49 lamps at 35 cents and

three on the Third avenue bridge at 60 cents each. The

Mount Morris company, which cut into the territory of the

Harlem company, was awarded 85 lamps at 23 cents for

those competing with its rival, and at an average of 35

cents for other locations. Other awards were: To the

North New York Lighting company 50 lamps at 35 cents,

and the Brush Illuminating company 441 lamps at 35

cents. The representatives of the United States and Har-

lem! companies agreed to light the disputed territory in

their respective districts until the matter could be adjudi-

cated.

A meeting of subway workmen was held May 31st, at

which complaints were made that the authorities did not

grant a sufficient number of permits for the opening of the

streets, and that in consequence there were but a limited

number of men employed. Another complaint was to the

effect that Italians and non-iesidents were employed at a

reduced rate of wages. A commitlee was appointed to

wait on the board of aldermen and request that none but

citizens of New York should be employed on the work,and
at full union rates.

A movement also by the workingmen is on foot to ho'd

a mass meeting at Union Square to protest against the

action of the aldermen in refusing permission to use elec-

tric motors on the Fourth avenue railroad.

The Bishop Gutta-Percha company, whose reputation

for first-class insulated wires and cables has become thor-

oughly established in electrical circles, has recently entered

into the manufacture of a rubber compound for insulating

purposes, to meet the growing demand for high insulation

in localities where gutta-percha is not suitable. Among
other varieties, a twin core of small size for electroliers has

been devised, which is well adapted for all work of that

character where a double wire is required which will oc-

cupy but a small space. This is an entirely new depart-

ure for the Bishop company, and a new engine and other

requisite machinery have been added to their already ex-

tensive plant, under the supervision of an expert practical

man, of great experience with the use of rubber compounds
for the insulation of wires. It is well known that perfect

safety in the installation of either .arc or incandescent light-

ing plants can be insured only by the use of wire of this

character, and its more extended introduction will do much
to relieve the stigma of alleged danger to life and property

due solely to lack of proper insulation. P.

Indianapolis Items.

Indianapolis, June 2.—Considerable damage was done
in this vicinity by lightning Sunday night last. The tele-

graph companies also suffered severely, their wires being

badly wrecked east of this city in several places by the

high wind.

The electric light committee from the city council have

had several meetings this week and have looked the ground
over. If lights are to be placed at every street crossing,

650 lights will be necessary. Some of the committee seem
to be in favor of this, while others think the city can be

lighted with a less number. The city engineer's estimate

was 500 lamps.

The Fort Wayne Jenney company are somewhat encour-

aged at the present state of affairs, as in one of their bids

they guaranteed to light the city for $54,000, furnishing all

the lamps necessary for satisfactory lighting.

The committee's report will probably be made at Monday
night's meeting of the council, and from present indica-

tions there will be a bitter fight between friends of electric

light and the gas company. Attempts have been made to

discourage the electric light enterprise, and a friend of the

gas company has been heard to complacently remark that

the gas company would light the city for the next three

years. It is now supplying light for $70,000 a year. An
equal territory can be lighted better with electricity for

$43,500 (5C0 lights at $87). The gas company wants to

light the city on contract for $50,000 (same number of gas

lamps as now). The light committee thinks that if gas is

used, fully 500 more lamps will be required than are in use,

without even displacing the vapor lights.

Four or five years ago an ordinance was put through the

city council giving a company, formed for that purpose,

right to put down conduits for laying electric wires under

ground. Nothing has been done in this direction. At
last week's session the council repealed this ordinance.

After much talk Indianapolis is in a fair way to have an

electrical street railroad. The cable company, known as

the Dudley company, to whom a charter was given about a

year ago, to lay and operate a cable line on certain streets,

with branches to be operated by animal or electric power,

have finally given up the idea of operating a cable line

giving as a reason that they could not raise the necessary

$140,000 per mile to construct a first-class cable road, and

also that they had become convinced from what they had

seen and learned of electric motors that they presented a

decided advantage over cables. The managers of the enter-

prise say that they have part of their material on the ground

and will begin laying track this week. An order has been

given a prominent eastern firm for cars of the most approved

pattern to be fitted with electro motors. They will use

storage batteries to furnish current, which will give each

car lo-horse power and run ten to twelve miles per hour at

a cost of $2 per day. The same system has been in oper-

ation in Berlin for several years past, and is also being

successfully operated in St. Louis. The route now pro-

posed covers something over thirteen miles, apart of it over

streets and portions of city not readily reached by street

cars at present. M.



290 WESTERN ELECTRICIAN. June 9, 1888

From St. Louis, Mo.

Si'. Louis, Mo., June 2.— S. W. Ilaird has been absent

from Ihe city for a few days. lie was called to Oand
Haven to deliver the oration on Decoration Day. Mr.

Baird was formerly manager of the St. Louis Western

Electric Light Co
Mr. .'Vtwood, formerly siipciintendcnt of tlie Thomson-

Ilouslon station here, has invented a head light for steam-

boats and railroads. The lamp works splendidly. Its

sound construction has been proved by its being repeatedly

dropped from a table to the lloor. A voltmeter placed on

the terminals docs not show the slightest difference in the

length of the arc. He has also designed an engine to be

used in connection with a small dynamo of his design used

to furnish currmt for his focusing lamp.

The northern nave of the exposition building in St.

Louis which has been transformed into the grand hall for

the democratic national convention and national saenger-

fest, with a seating capacity of over 16,000, is illuminated

by the lleisler system. l"he first trial illumination took

place June 2d. The effect was most beautiful and pleas-

ing. The hall is 350 feet long and 100 feet wide. Sixteen

fixtures holding seven 30 candle power lights and eight

fixtures holding thirteen 30 candle power lights suspended

at a height of about 40 feet over the audience and about

30 feet over the platform, illuminate the main portion of the

hall. The effect was so strong that srnall print could be

read on the floor. About 100 brackets and a single drop

light are distributed in the aisles and galleries, in which are

also placed the lights of the original isolated plant of the

building.

Walking down the street the other day while it was rain-

ing, your correspondent saw a little puff of steam rising

from a taped connection in an electric light wire hanging

down in front of a store. Linemen shout i solder all of

their connections ; it would be money in their pockets. B.

THE ELECTRIC LIGHT.
The Garden City (Kan.) Electric Light and Power com-

pany will erect a new stone and brick station, large enough
for its wants, and has awarded the contract to S. M.
Keller.

The Fort Wayne Jenney alternating plant at Harlem, N.
Y., was recently tested by a disinterested electrician and
was found to be furnishing thirteen lights to the horse

power.

The Brush company has taken the contract for lighting

the British section at the Brussels Exhibition with supply
of current for incandescent lamps for exhibitors and res-

taurateurs. It is also lighting the hippodrome arena
with arc lights, and has a 6-light irast at the entrance.

Within the last year the York (Neb.) Gas and Electric

company has put a plant in the city. It was organized
with a capita! of $10,000, and has now burning 300 incan-

descent and sixteen arc lights. It has twenty-five arc light

dynamo, with a 100 horse power engine and boiler. It has
now eight miles of wire stretched throughout the city.

The contract for the buildings of the Jenney Electric

Light company's station at Saginaw, Mich., calls for their

completion by the 10th, and the company expects to have
the new plant in operation within a week thereafter. The
company will put in a plant of about double the capacity
of the present plant for furnishing arc lights and will put
in machinery for running 800 incandescent lights.

Lightning struck the Elizabeth postofifice last week and
set fire to the building. Three attempts were made to ring
the fire alarm, but all failed, owing to the electric disturb-

ance. The fire was extinguished by pouring water into

the postoffice from the fioor above. The operators in the
Western Union office adjoining were driven from their in-

struments by the electric fluid and the room for a moment
was a blaze of fire. The electric lights throughout the city

were put out by the shock.

The building in Head place, in which was situated the
Boston Edison electric light plant, took fire at an early

hour Saturday morning. The firemen soon had the fire

under control, but not until the entire upper portion of the

Edison works was completely destroyed. The second floor

was used as the dynamo room, and here the fire started, it

is supposed in an equalizer box. Several employes had
narrow escapes. The burning of the station cuts out the
Edison system from the entire city. The Globe Theatre,
Hollis Street Theatre, Adams House, Clark's Hotel, Park's
Hotel, and Young Men's Christian association buildings
are lighted from this source. The loss is said to be about
$50,000.

He Didn't Appreciate Science.—Mr. Couleur-de-Rose
(enthusiastically)— * 'Wonderful period we are living in!

wonderful! Look at the progress we are making in the arts

and sciences, everything." Mr. Go-slow (doubtfully)

—

"Y-e-e s." "Take electricity, for instance." "I prefer
not to take it. Somebody takes it nearly every day in

New York and elsewhere, through the electric light wires,

and they never take anything afterward, not even their

breath." "See what natural gas is doing for us!" "I see

accounts of its doings in the papers. It blows up houses
and factories and doesn't even spare cathedrals. What a

power, too, dynamite has become!" "It has indeed. It

had enough power to blow up two trains in collision the
other day, and kill a lot of passengers. So if you travel

and miss being blown up on a train, you are liable to be if

you stop in a a city that uses natural gas. Escaping that,

you may get your quietus from an electric light wire that

drops on you in the street. Science and discovery be

hanged!" (!<iuleur-de-Rose walked away, quite disgusted

with a man who couM n't appreciate the advancements of

science.— Texas Siftings.

In the Brooklyn common council last week Alderman
Coffey moved that the legislative committee be instructed

to go to Albany and urg^; the governor to veto the

Edison electric light bill, which confers a franchise on llie

company to operate in Brooklyn without the consent of the

local authorities. Alderman Smith thought the governor

should be urged rather to sign the bill, as the company
was ready to supply light at a cost of 25 per cent, less than

is paid at present. The company had gone to Albany be-

cause a hearing had been refused it at home. Alderman
Pickering denounced the insinuations made to the effect

that if the Edison company wanted a franchise from the

aldermen it would have to buy it. For his part, when such

suggestions were thrown out, he would vote against a pro-

ject even if it were a benefit to the city. Alderman Cof-

fey's resolution was adopted.

A special dispatch from Indianapolis dated the 5th.

reads as follows:
" The Brush Electric Light company's suit against Owen

Pixley & Co., of Indianapolis, which involves the entire

arc system of electric lighting, was dismissed by Judge
Gresham to-day for want of equity. Although Owen
Pixley & Co. are the nominal defendants, the real defend-

ants are the Jenney Electric Light company, of Fort

Wayne, who put in the plant in controversy, and all others

who use the arc system. Judge Gresham's opinion is as

follows:
" I. The invention is shown in the patents 212,183 and

219,208, but in 212.183 l^he examiner held that Brush's claims

were too broad. The decision was acquiesced in, and the

invention which was there described, claimed, and rejected

is now claimed in the patent sued on. The rejected inven-

tion was dedicated to the public by acquiescence in the

ruling of the examiner, and cannot be claimed in a subse-

quent patent against others who meantime entered the

field and used the rejected invention.
" 2. The patent in suit is limited to solenoids and cores

mechanically opposed, and it does not include the common
or electro-magnet, and thus construed the patent sued on is

not infringed by the defendants."

THE ELECTRIC MOTOR.
The Sprague company have recently received orders for

a number of motors to be shipped to Paris. They report

large sales of standard motors for the last two weeks.

Thestreet railway company at Adams, Mass., is planning
to introduce electric motors on the road, and do away en-

tirely with horses. The matter has not been definitely set-

tled, but the project will probably be carried out.

There are four and a half miles of electric road in oper-
ation at San -Diego, half a mile in construction, and
eighteen and a half miles projected. The San Diego Electric

Rapid Transit Street Car company has asked for a fran-

chise to construct feeders on Sixth and Arctic streets.

A. H. Emery, agent on the Pacific coast for the Julian
system of electric motor roads, has been in Fresno,. Cal.,

recently, on business connected with the proposed electric

road. He estimates the cost of the four miles of road at

$50,000. An extension of sixty days on the franchise has
been granted, and before the expiration of that time the

road will either be begun, or the project given up.

The Lafayette, Ind., and Davenport, la., street railroads,

which are being equipped for electric service by the Sprague
Motor company, are both approaching completion. The
Lafayette road is to be extended half a mile farther than at

first intended. A. D. Lundy, the Electrical Engineer of

the Sprague company, has associated with him at Daven-
port, G. li. R. Preble, and at Lafayette, J. M. Atkinson,
both gentlemen of experience in electrical work.

The New York Sun^ of May 31st, says : "The com-
bine against the Fourth avenue electric motor weakened
yesterday, showing but eleven votes to fourteen for the
motor, public convenience, and honesty. It seems there
are still aldermen familiar with recent history, and aware
that public opinion is a more dangerous thing to have a
collision with than the stores of sulphuric acid which bring
such horror to the lily soul of Alderman Dowling,"

With the New York aldermen's motives the country
has nothing to do, but the facts are notoriously
incorrect when they assume to deny that, the question of
expense aside, the electric street car is in speed, safety,
readiness of handling, quietness, and comfort, immeasur-
ably superior to any other present means of street railway
propulsion. That much the country already knows.

—

Providence Journal.

A man on Sixth avenue, New York, cjaims to have just
perfected a discovery by which he can run a two-horse
power motor by the electrical current from a cell battery at

a cost of thirteen cents per week. He has made himself
sick by his intense devotion to working out the problem,
but as soon as he gets well again he is going to exploit his
discovery upon a startled world. If things keep going on
in that way the time may come when it will be cheaper for
a man to run a motor than not to do so, even if he has no
use for it.

THE TELEPHONE.
The Bell Telephone company have asked permission of

the city authorities of Rochester, N. Y., to begin the work
of undergrounding their circuits.

"How," asks the New York Sun, "does Hon. Melville
Weston Fuller stand on the telephone question?" He stands
all right. He is in favor of making the girls at the central
office answer every call promptly and not ring off until you
are done with the 'phone.

—

Dayion Journal.

The Ohio Valley Telephone company is laying pipes

from the rear of the telephone exchange, on Green street,

to Eighth and Main streets, Louisville, Ky. The com-
pany will place all the wires in the central part of the city

underground, doing away with a great many telephone

poles. The business of the company has increased sp

materially during the past few years that the present poles

are almost inadequa\e to sustain iheir weight.

Alwin Hcmpel of Dresden, has invented a micro-tele-

phone station, in which the microphone is so extre-nely sensi-

tive that it reproduces the most softly whispered tone.

^I'he reproduction of the spoken voice is so exceptionally

loud that even deaf people can avail themselves of Herr
Hempei's appartus. 'Plie microphone can also be employed
for the transmission of music. More than 100 tele-

phones can be connected with a single one of these

microphones. Herr Hempel is in possession of a

testimonial from I'rof. Dr. Kohlrausch, one of the

first authorities upon electro-technical matters in Europe,
who states that he knows of no microphone station which
works better than that patented by Herr Hempel.

Glasgow has a system of automatic telephone call-boxes.

There are seventy-six of the boxes scattered about the city,

and every subscriber has a key to them. A non-subscriber

wanting to use them must first ring up the exchange and
ask if the connection he desires can be made. If it can,

he drops the fee, which is either three pennies or six, ac-

cording to the distance he wants to talk, into a hole in the

box. The pennies as they fall break a circuit and ring a

bell at the central office. When the bell has rung the re-

quired number of times the central office makes the con-

nection. At the end of the three minutes allowed for con-

versation the connection is broken automatically. The av-

erage time taken to put two persons in telephonic com-
munication in Glasgow is thirty-five seconds, in Birming-
ham forty, in Liverpool thirty-two, and in Dundee twenty.

This was ascertained from the results of ten calls in each
town.

A St. Louis dispatch says: The Bell Telephone company
was a defendant in a case in the police court for violating

the ordinance prohibiting telephone companies from charg-

ing more the $50 a year for use of an instrument. Judge
Cady held that the ordinance was legal and all right, and
fined the telephone company S300. The directors of the

St. Louis Bell Telephone company failed to hold a meet-
ing Saturday as they previously announced they would, and
Secretary Durant stated that the meeting would not be
held until next week. This meeting is of interest to the

greater portion of the citizens of St. Louis, inasmuch as it

is expected to decide the question whether the company will

give telephonic service at $50 annual rental instead of $100
as charged before the passage of the reducing ordinance

by the municipal assembly, or whether it will carry out its

threats to take out the instruments and close the exchange.
It is believed that the company will decide to take the latter

alternative.

Judge Rombauer, of Missouri, has reversed the decision

in the case of the city of Hannibal vs. the Missouri and
Kansas Telephone company on appeal from the Hannibal
Court of Common Pleas. In i87g-'8o the Hannibal Tele-
phone company w^as granted the right by ordinance to erect

poles along Broadway, Hannibal, and afterward transferred

its franchise to the defendant. In May, 1886, the Hannibal
city council passed an ordinance requiring the removal
from the sidewalks of the telephone posts and abutments.
The ordinance not being complied with, the city authorities

filed a complaint before the recorder, and the telephone com-
pany was adjudged to pay a fine. The Court of Common
Pleas affirmed the recorder, and the company 'appealed on
the ground that the recorder's court had no jurisdiction

and that when the poles are once located an alteration in

their location cannot be arbitrarily made without some
cause showing a necessity for the alteration, and that no
such cause had been shown.

The following statement from a St. Louis merchant will

by accepted as sound by most telephone companies with
the exception of that which relates to rates: "I am in favor

of reducing the rental of telephones, but no matter what
they cost I tell you the modern business man can not afford

to be without them. Any merchant who dares to try to

get along without a telephone in his establishment is

making a mistake. The rent is pretty high, but if you
have had experience with private telephones you will not
care to make very loud complaint. We had three private

telephones, which we gave up after the Supreme Court de-

cision in favor of the Bell Telephone company. Each of

those telephone boxes costs us $20 a year for rent. The
wire was our own, and we paid for stretching it. Tlie

wire, etc., from our Olive street to our Broadway house
cost us $25, and then we had to pay §25 more per year for

keeping it in repair. After awhile we put in a wire between
Olive street and the Fourth street restaurant. The wire
and stretching cost us $20, and the repairs cost us $15 a
year. After that we made connection with our bakery, and
added an extra amount to the annual repairs on our wires.

The wires and all cost us, I think, about $100, then we
paid S60 for rent and $55 for repairs, so you see our
private wires came high, but we had to have them. The -

public telephone is just as good for all business purposes as

a private one, and if the rent were $50 a year I think it

would be about right."

THE TELEGRAPH.
The seventh annual meeting of the Association of Rail-

way Telegraph superintendents will be held at the Murray
Hill hotel, New York, at 10 a. m

, July 11th.

The Fort Worth and Denver Telegraph company's lines,

extending from Fort Worth and Pueblo, have been acquired
by the Western Union company. The line is over 600
miles long and has been a profitable property. It is the

only diiect line from Texas to Denver and other Colorado
points.



June 9, 1888 WESTERN ELECTRICIAN. 291

The Central and South American Telegraph company's
surveying staff is now engaged in locating ils proposed
telegraph line across the Isthmus of Panama, the company
having secured from the United States of Colombia the nec-

essary concessions for operating a line.

The case of the city of St. Louis against the Western
Union Telegraph company, a pr.'ceeding involving the right

of the city to collect licenses at a rate of so much per pole,
has been transferred from the state Circuit court to the
United States Circuit court, upon application' of the tele-

graph company.

The Pacific railroad telegraph bill favorably reported to

the senate from the inter stale commerce commission is the
house (Anderson) bill, says a Washington dispatch, amend-
ed by striking out the word "construct." It requires the

subsidized roads to maintain and operate public telegraph
lines, but the effect of the amendment is to permit their

acquisition by purchase or in any other way the companies
see fit.

Advices which have reached Ottawa are to the effect that
the lords and commissioners of the admiralty have sanc-
tioned the employment of the Equeria to survey the route
for mail steamers and laying the submarine cable between
British Columbia and Australia. Admiral Fairfax, com-
mander of the Australian squadron, has received orders to

use the Equeria for the work. It is likely to occupy three
years. It will cover an expanse of water 200 miles wide
for the entire distance. It is impossible to describe the

precise route, but it will commence from some point on the

east coast of Australia and proceed via the extreme
northern coast of New Zealand, thence to British Colum-
bia, passing Fiji islands and connecting with the Canadian
Pacific.

A report gained circulation last week that the president
had the White House connected by speciaL-vvire with
St. Louis, and that his intention was to keep in constant
communication with his friends in the convention. The
president denied the story and said he had made no ar-

rangement about getting news from the convention, and
did not intend to ; that he supposed he would have to de-
pend on the charity of his friends if he got any more in-

formation than other people. A telegraph operator is kept
in the White House all the year round, but his wires are

only connected with the general office of the Western Union
in Washington, and he is employed simply as a convenience
when haste is required in the transmittal of official tele-

gram-;. Both press associations have for years manifolded
their reports received from the national conventions and
have sent copies to the president for the purpose of keep-
ing him informed of the proceedings.

Adispatch from St. Thomas, Ont., says :
" A represent-

ative of the Order of Railroad Telegraphers has been
making a tour over the Michigan Central railway for the

past few days inducing operators to become members of

the association, and as a result nearly every operator of the

road has joined the order. The object of the association

is for mutual protection, every member pledging himself

that he won't teach the art to others. Superintendent Mor-
ford. however, is opposed to the brotherhood, and on
Saturday telegraphed an order to all operators requesting

them to at once withdraw from the association, intimating

th it unless they did so they would be relieved from further

duty. The order created great excitement among the op-

er.itors, many of whom say they will not withdraw but

will stand firm to the brotherhood. P. G Bromley, at

Tilsonburg, for many years past an old operator, joined

the association, and on being requested by Mr. Morford
to withdraw refused and has been discharged. It is diffi-

cult to say how the affair will terminate."

Elias R. Bowen, receiver of the Great Western Telegraph
company, recovered a verdict for SS75 in Judge Clifford's

cou t, in Chicago last week, against A 1. Hoagland, who
was a stockholder in the company. The result of the trial

affects 2,000 stockholders. The Great Western Telegraph
company being insolvent, Elias R. Bowen was appointed

the recriiver. He found that the assets could not satisfy

the creditors. Application was made to Judge Tuley
and a decree was entered assessing the 2,000 stockholders

35 percent, of the par value of each $25 share of stock.

About fifty suits were begun against individual stockholders.

Hoaglaml's is the first tried, and the $875 verdict represents

33 per cent of 100 shares of stock. He had paid $1,000,

but many other stockholders have not paid a cent. The
indebtedness of the company amounted to $400,000.

Thomas Sutherland, who is prosecuting the suits against

the stockholders, said :
' The facts are pretty near as

[udge Sherwood of the Missouri Supreme court stated them,

judge Sherwood said: "There have been many devices,

many schemes, many cunningly devised transactions where

men have sought to receive every benefit and yet shirk

every burden incident to the position of a stockholder.

But such devices have generally come to naught. The
courts have been sedulous in their endeavors to bring about

such a result." This case of Hoagland having resulted in

the receiver's favor, the other stockholders will be proceeded

against, and the > reditors of the company who have

waited fourteen years for their money will doubtless re-

ceive it.

Miscellaneous Notes.

A. recent novelty is the employment of electricity instead

of percussion caps for firearms. The spark is produced as

in the case of gas lighters. It is said that by this means

a more powerful explosive than gunpowder can be em-
ployed.

At the meeting of the American society of Mechanical

Engineers at Nashville, Mr. Barrus read a paper describing

an electric apparatus which he had used to mark upon a

strip of paper the strokes of an engine and the seconds of

a clock simultaneously for comparison.

The Cincinnati Press club has established permanent

quarters during the centennial at the Exposi ion buildings,

and will dedicate them Saturday evening, June gth. The

committee is composed of Milton A. McRae, chairman,
F. B. Wright, N. P. Runyan, Howard Saxby, A. Fleming.

In the injunction suit of the Washburn & Moen manu-
facturing company and J. L, Ellwood against the St. Louis
Wire Mill company a motion was argued last week at

Springfield, 111., before Judge Allen in the Inited Slates
Circuit court on the part of the defendants for leave to file

a cross-bill and for an injunction to restrain the plaintiffs

from bringing any more suits against the users of the prod-
ucts of the defendant pending this litigation. The whole
day was consumed in the arguments. The court look the
motion under advisement.

Mr. Edison has recently applied his perfected phono-
graph in several curious ways. He has made a talking
doll in which the speaking is effected by a tiny phono-
graph and a little electric motor. He is also credited with
inventing a clock which by the aid of a phonograph
announces the hours of the day, thus doing away with strik-

ing apparatus. iVIr. Edison Is quoted as saying: " It is the
intention of the company in which I am interested to make
a regular business of the publication of music for use upon
the phonograph, and already I have in view an enterprising
publisher in New York to handle it for me and place it on
the market. Of course, this will not be printed music, but
merely impressions upon the wa.x cylinders of the phono-
graph, so that theownerof an instrutnent can have a reper-
toire of the latest songs at a nominal price of twenty cents
each If he wishes to hear an andante from Beethoven
in his parlor all he has to do is to adjust his cylinder.

These cj'iinders are practically indestructible. They can be
used limes without number, and when the owner of the
phonograph becomes tired of a particular composition he
can have it removed from the cylinder and another substi-

tuted for it."

Personal Paragraphs.

George F. Porter of the Faraday Carbon company of
Pittsburgh is looking up business in the west.

W. E. Sharpes of the Edgerton Motor company of
Philadelphia, has been in Chicago a few days.

George A. Mayo, of Belmont, N. Y.. inventor of the
Mayo dynamo, was in Chicago for several days this week.

Willard L. Candee, general manager of the Okonite
company of New York, was in Chicago this week, and has
gone farther west.

E. C. Sims, resident representative of the Armington &
Sims Engine company, Is recovering from a long and
severe siege of illness.

J. A. Wetmore, of the Okonite company, was in Chicago
a few days last week. As usual he had plenty of orders
booked as the result of his trip.

Walter K. Freeman, of the Fort Wayne Jenney Electric

Light company, was in Chicago Monday and left the same
evening on.an extended business trip.

George Cutter, of the Chicago office of the Thomson-
Houston company, has been bereaved by the loss of his

mother by death. Assurances of sympathy will be extend-
ed by a wide circle of friends.

Thos. D. Lockwood, of Boston, returned to Chicago
Saturday last from a trip to Kansas City and Omaha and
left the same evening for Boston. Mr. Lockwood speaks
very highly of the Kansas City and Omaha telephone ex-

changes.

F. W. Gushing, superintendent of the Chicago Arc Light
and Power company, has returned from a ten weeks' tour
through New and Old Mexico and Southern California.

His health, which was broken by severe and unremitting
application to work, has been completely restored.

The death is recorded of F. W. Day, late superintend-

ent of distribution of the Columbus Gas Light and Coke
company. Mr. Day was a ypung man—about 28 years of

age—but the promise of his future was great. He was a

strong believer in the electric light, notwithstanding he
was bred a gas man.

F. E. Degenhardt, Chicago representative of the Stand-
ard Underground Cable company of Pittsburg, will re-

main their representative in thisclty for some years to come
by virtue of a contract recently made between party of the

first part and party of the second part, etc. Mr. Degen-
hardt came to Chicago three years ago and in that time has
built up a trade that warranted the company in making an
effort to retain his services at a salary of generous propor-

tions. The company is to be congratulated on retaining

the services of as valuable a man as Mr. Degenhardt, and on
the other hand the latter is to be congratulated on having
his services so handsomely recognized.

Telephone Stock Quotations.

Col. S. G. Lynch, broker,. 146 LaSalle street, Chicago,
furnishes the following quotations on some of his specialties

in telephone stocks

:

Chicago 375 400
Central Union __ 47 48
Michigan 7g 80
Great Southern 35 40
Colorado _ 19 21

Rocky Mountain Bell- 40 45
Cumberland 65 68
Wisconsin 108 109
Bell of Mo 160 165
Iowa Union ...-. ... 27 28
Missouri and Kansas 70 71

Business Mention.

The Western Electric company of Chicago has moved
into the south extension of its building.

Under the date of May 17th. F. B. Thurber, of the
wholesale grocery house of Thurber. Wyland & Co.. of
New York, says that the elevator service, recently installed

in their place, by the Sprague Electric Railway and Motor
company, "is the best and cheapest in the world."

Chas. A. Schieren & Co., of New York, report sales of
their leather link belting to the following electric light

companies, for use on dynamos: Western Edison Electric
Lighting company, Chicago, 111.; United States Electric
Lighting company. Washington, D. C; Burlington Gas
Light company, Burlington, Vt.; Bethlehem Electric
Light company, Bethlehem, Pa.

Among other recent sales the Standard Underground
Cable company of Pittsburgh report the following : West-
ern Union Telegraph company for Pittsburgh, Pa.. 5,120
feet of 61 wires bunched, 14 B. & S. gauge ; Electric Im-
provement company, San Francisco, Cab, 6 miles of num-
ber 6 weatherproof wire, 2 miles of which go to San Jose,
Cal.; 5,000 feet of number 4 B. Sc. S. gauge electric light

wire to The Newark, Ohio, Electric Light company; 1,200
feet of 50 wires number 22 B. & S. gauge to Quincy, III

,

for the Central Union Telephone company.

Electrical Patents.

Issued May sg^ iSSS.

383,436. Retouching Device. George F. Card, Coving-
ton, Ky.

383,439- Electric Alarm Clock. Edward J. Colby, Chi-
cago, 111.

383,444. Galvanometer. Rookes E. B, Crompton and
Gisbert Kapp, Chelmsford, County of Essex. England.
The second claim reads :

'' 2. In an instrument for measuring electromotive

force or current, the combination of the controlling

electro-magnet or electro magnets having a core or

cores small enough to be easily saturated, with poles
extended beyond the exciting coll or coils toward the
needle, so as to minimize the direct action of the
magnetizing coil or coils upon the needle."

353,450. Printing Telegraph. Samuel V. Essick, Brook-
lyn, N. Y.

383,464. Thermo-Electric Generator. Robert f. Gulcher,
Berlin, Germany.
Claim 6 reads :

*

' 6. The combination , with an external hollow
thermo-electric element, of a second Internal element
provided with a central passage for gas, and a burner
hole common to both elements."

383.484. Manufacture of Filaments for Electric Incan-
descent lamps. James W. Packard, New York, N Y.

383.485. Electric Punch Register. Augustus C. Palme-,
Utica, N. Y.

383,495. Test-Circuit for Multiple Switch-Boards Char-
les E. Scribner, Chicago, 111.

The object of the invention is to enable the oper-

ators at different boards to determine whether any line

is busy when said lines are connected with the ordr-

narj' spring-jack switches, and without the use of special

test wires and special connections therefor. Claim 4
follows :

" A subscriber's circuit extending from ground at

the subscriber's station through the springs of a series

of switches on different sections of a multiple switch-

board and an annunciator back through the insulated

frames or test pieces of said switches, and thence back
to the subscriber's .'tation, the portion of the circuit

connecting with the frames or test-pieces being nor-

mally open at said subscriber's station and in combin-
ation with a plug which, being inserted in a switch at

either of the boards, opens the metallic circuit at said

switch."

383,502. Apparatus for Lighting Railway Cars by Elec-
tricity. Illius A. Timmis and Stanley C. C. Currie,

London, County of Middlesex. England.
Claim 5 is given :

" The combination, of the generator, the charging
circuit, the storage batteries and lamps in multiple arc

in the charging circuit, their electro-magnet circuit

controllers, the actuating mechanism thereof, and a
controlling circuit of which one of the charging wires
constitutes a portion."

383,520. Production. Transmission and Distribution of

Electric Currents. Charles E. Fritts, New York, N.Y.
The first and last claims are as follows :

" I. An orj^anized system for the production,
transmission, and distribution of electric currents,

consisting of the combination of apparatus for auto-

matically producing a suitably varying current and one
or more external or working circuits connecting the
opposite poles of the current producing and varying
apparatus, said circuits being inductively connected to

the poles through electrical condensers or devices
which prevent the actual passage of the initial current
from the poles over the lines or circuits, but which
transmit a corresponding amount of electrical energy
over the circuits by virtue of induction through said

devices from both of said poles.

32. The combination of a sectional line consisting

of sections inductively connected through condensers,

self-regulating apparatus for automatically supplying
suitably varying currents as needed on said line and
properly connected thereto, and suitable resistances in

the sections, having the maximum section resistance

properly adjusted to determine the volume of current
flowing over the line."

3S3.536. Thermo-Electric Apparatus for Controlling the

Temperature of Water in Pipes. Edwin A. Newman,
Washington, D. C.

383,548. Electric Battery. Edward A. Wildt, Long
Island City, N. Y.

383,560. Secondary Battery. Camille A. Faure, Paris,

France.

The last claim is given ;
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" 3. 'iiu- pruffss el conslriK-lion nl a scr.nnlaiy

batlciv, which consisls in firsl prcparinj:: [hv active

material as a paste, then conihlniiij;' the same with tlie

electrodes, anil then placinj^ the same in a battery cell

contnininjr an electrolytic litiuid, in which such active

material is practically insoluble."

383,561. rropellinvr \'e'hiclcs by Elcctricitv. Cnmillc A-

Faure, New York, N. Y.

The claim reads

;

" The method herein described of operating a vehicle

propelled by an electric motor supplied with a current

from a secondary battery carrietl by the vehicle, con-

sisting in braking the vehicle and returning current to

the secondary battery to recharge it by decreasing the

electromotive force of the battery until the counter

electromotive force of the motor exceeds it when the

vehicle is on a down gratio or slowing down."

"383,562. Secondary Battery. Caraille A. Faure, New
York, N. Y.

383,5(13. Telephone Call-Bell System. Frank K. Fisher,

Detroit, Mich.

Claim 2 reads :

" In combination with a line wire, two or more tele-

phone stations connected with said line wire, and each

having its bell circuit normally open, and a continuous

current electr'c motor situated at each telephone and

adapted to close the bell circuit thereof, and a second

line wire, not connected directly with the telephones,

said motors being connected in multiple arc with said

two line wires."

383.564. Armature for Electric Motors. Frank E. Fisher,

Detroit, Mich.

383.565. Dynamo-Armature. Frank E. Fisher, Detroit,

Mich.

383.566. Annunciator. Frank E. Fisher. Detroit, Mich.

383.567. Armature for Dynamos. Frank E. Fisher, De-

troit, Mich.

3S3.575. Manufacture of Secondary Batteries. Rudolph

M. Hunter. Philadelphia, Pa.

Claims i and 9 follow :

'*
I. Themetiiod of forming an elementfor a second-

ary battery, which consists in placing hardened pieces

of active material in holes or perforations in a metal

plate of ducti'e material and then bending the edges

of said plate adjacent to the active material pieces

partly over them, to hold them in place and leave a

large area of the active material exposed."
"

9. The method of making perforated plates for an

element of a secondary battery, which consists in, first,

perforating a plate of lead or other suitable metal or

combination of metals of uniform thickness, and then

subjecting it to pressure to reduce the thickness of the

metal between the apertures and force the edges of the

perforations to spread inwardly, to form overhanging

lips without touching each other, and adapted to hold

the active material in place."

383,583. Electro-Magnetic Register. James F. McLaugh-
lin, Philadelphia, Pa.

383,602. Carbon Conductor for Electric Lamps. Hans
Joachim Von Metzradt. New York, N. Y.

The invention consists of a carbon for galvanic

batteries, composed of one part coke, one part of

anthracite coal, one part of gas house carbon, and one-

sixth silicate, molded together.

383,605. Apparatus for Testing Electric Circuits. Alden
D. Wheeler, Hyde Park, Mass.

383 611. Electric Cigar Lighter. Reginald Belfield,

Pittsburg, Pa.

383.616. Incandescent Lamp Henry M. Byllesby and
Philip Lange, Pittsburg, Pa.

383.617. Armature for Dynamos and Motors. Henry M.
Byllesby, Pittsburg, Pa.

Claim I reads :

" In an electric machine, the combination, with the

armature core and wires wound upon the face thereof

and down upon the ends, of overhanging clips of glass

beneath which the wires upon the ends of the armature
pass."

383.618. Synchronizing Device for Alternate Current

Dynamos. Henry M. Byllesby, Pittsburg, Pa.

The invention relates to a method of constructing

and organizing electric generators for the purpose of

obtaining synchronism in their movements.

383.619. Armature for Dynamos and Motors. Henry M.
Byllesby, Pittsburg, Pa.

Claim 4 follows

:

" The combination, in an armature for electric ma-
chines built up of alternate sheets of soft iron and
insulating material, of one or more heavier plates

intermediate in the series, longitudinal strips or lugs

secured thereto, and binding strips secured at their

respective ends to adjacent longitudinal strips
"

383.620. Combined Alternate Current and Storage Sys-

tem of Electrical Distribution. Henry M. Byllesby,

Pittsburg, Pa.

Claim I follows:
" The combination, with a system of electric con-

version and distribution, of a source of alternating

electric currents for supplying the same, a source of

direct electric currents, a storage battery charged
from the last-named source, and a rheotome or cur-

rent-controller through which the battery may be con-

nected with said system."

383.621. Alternate Current and Storage System of Elec-

trical Distribution. Henry M. Byllesby, Pittsburg,

Pa.

The invention relates to an organization of circuits

and apparatus whereby a storage battery may con-
veniently be employed in connection \vith a sec-

ondary system of electric distribution and conversion

for various useful purposes.

Claim 5 reads:

"The combination, with a source of alternating,
^ intermittent, or pulsatory, electric currents and a

work circuit supplied therefrom, of a storage battery.

a curreiil rectifier through which currents are deliv-

ered from said source lo naid battery, a system of sec-

ondary distribution operated by currents from the ,

generator, and means for connecting^ said storage

battery with the work circuit through said rectifier."

383.622. Alternate Current and Storage Systems of Elec

lricaU)istribution. Henry M. Byllesby,Pittsburg,Pa.

The first claim reads;

"The combination of a source of electricity, a

storage battery, means for connecting the same with

the source, a system of intermittent, pulsatory, or

alternate current electric distribution, and a rheotome

through which the storage battery is connected with

the supply conductors of said system."

383.623. Combined Alternate Current and Storage Sys-

tem of Electrical Distribution. Henry M. Byllesby,

Pittsburg, Pa.

383 640. Storage Battery Plate. Charles D. P. Gibson,

New York, N, Y.

The first claim is given:
" A storage battery plate consisting of two sheets

of metal, each formed with openings, as described,

the metal around said openings being forced outward

on each side of the plate, so as to form projections,

and placed together, with the projections on one plate

touching the projections on the other plate."

383,647. Switch for Adjustable Resistances. Philip

Lange, Pittsburg, Pa.

Claim 4 reads:
" In a circuit controlling switch, the combination,

with the contact plates and lever, of a contact spring

carried by the lever and pressing against said plates,

consisting of a looped band of resilient metal having

its ends projecting toward each other and fastened to

the lever."

383.648. Apparatus for Connecting Alternate Current

Dvnamos. Philip Lange, Pittsburg, Pa.

The invention relates to an organization of ap-

paratus and circuits for connecting- alternate current

electric generators in multiple arc.

383.649. Voltmeter. Philip Lange, Pittsburg, Pa.

383,651. Governor for Electric Motors. Richard H.
Mather. Windsor, Conn.

383655. Circuit Closing Device for Electric Clocks,

Chester H. Pond, Brooklyn, N. Y.

383.657. Bobbin for the Field Magnets of Dynamos.
Albert Schmid, Alleghenv, Pa.

383.658. Brush-holder for Electric Generators. Albert

Schmid, Allegheny, Pa.

383.659. Armature for Dynamos. Albert Schmid Alle-

gheny, and Henry M. Bvllesby, Pittsburg, Pa.

The last claim—the fifth— is given;
" In an armature for electric machines, a core, in-

ductive wire wound upon the face thereof, a layer of

insulating material covering said wire, plates secured

to the respective ends of the armature, and flanges

upon said plates projecting over the wire and its in-

sulation."

383.661. Circuit Controlling Apparatus for Electric

Lighting Circuits. Oliver B. Shallenberger, Roch-
ester.

383.662. Coupling of Alternate Electric Current Gen-
erators. Oliver B. Shallenberger. Rochester.

The invention consists in providing a self-induction

or reactive coil, which is preferably adjustable for the

machine, which is liable to have less self-induction

than the other.

383.663. Armature for Dynamos. Oliver B. Shallen-

berger, Rochester, Pa.

The invention consists in forcing the *' clips "for
retaining the armature windings in the following man-
ner: A frame of metal—say brass—receives a

wooden block, which constitutes an inner lining and be-

neath which the wire is passed. This frame and
block are secured to the armature by screws.

383.664. Armature for Electric Machines. Oliver B.
Shallenberger, Rochester, Pa,

383.665. Indicator for Electric Circuits. Oliver B. Shal-

lenberger, Rochester, Pa.

The invention consists in introducing into the cir-

cuit of the voltmeter an opposing electromotive

force, the amount of which is proportional to the cur

rent delivered to the work circuit, and therefore ap-

proximately proportional to the rise and fall of po-

tential in transmission.

383.666. Apparatus for Detecting Ground Connections in

Electric Circuits. Oliver B. Shallenberger, Roch-
ester, Pa.

The object of the invention is to provide means for

detecting and locating faults in conductors employed
in systems of alternate current electric distribution,

and relates especially to circuits wherein metal-
covered underground conductors are used.

Claim 2 follows;
" The combination, with a source of alternating

electric currents and underground metal-covered lines

leading from the respective poles thereof , of two elec-

tric converters, means for placing the same in circuit

between the the re>pective lines and the earth, and in-

dicating devices connected if the secondary circuits of
the respective converters."

383.667. Method of Indicating Electric Currents. Oliver
B. Shallenberger, Rochester, Pa.

The invention relates to a method of indicating the
currentupon any given circuit; and the object is to
provide convenient means for measuring and de-
termining at the central station the difference of po-
tential upon the work circuit.

Z,^_ Claim I follows:
'' The hereinbefore described method of indicating

the difference of potential upon an electric circuit,

which consists in introducing in the circuit of an in-

dicator deriving currents from the said circuit an op-
posing electromotive force which is approximately pro-
portional to the current in the work circuit,"

383.668. Electrical Indicator for Alternating Electric

Currents. Oliver B. Shallenberger, Rochester, Pa.

Claim I is given:

"The combin.ition of an indicator acted upon by

variations in allernating, intermittent, or pulsatory

electric currents to indicate such currents two self-

induction devices and two resistances respectively in

branch circuits spanning one of said self-induction de-

vices and said indicator, and the other of said induc-

tion devices and the indicator."

383.669. Electrical Indicator. Oliver B. Shallenberger,

Rochester, Pa.

The last claim is given: " 4. An electric indicator

for alternating, intermittent, or pulsatory electric cur-

rents, consisting of an indicating device affected by such

currents, and two or more self-inductive devices having

different coefficients of self-induction in circuit there-

with."

383.670. Electrical Indicator, Oliver B. Shallenberger,

Rochester, Pa.

The object of the invention is to provide conve-

nient, effective and reliable means for determining

whether the difference of potential existing between

two given points in an electric circuit supplied with

alternating, intermittent or pulsatory electric currents

rises or falls below a normal point, and the amount of

divergence therefrom.

383.671. Electrical Indicator. Oliver B. Shallenberger,

Rochester, Pa.

Claim 6 follows: "An indicator for periodically

variable currents, consisting of two circuits of ap-

proximately constant specific resistance having points

of equal normal difference of potential, a coil of self-

induction included in one of said circuits, and an in-

dicator connected between the points of equal poten-

tial."

383.672. Method of Indicating Electric Currents. Oliver

B. Shallenberger, Rochester, Pa.

Claim 4 is as follows: "The hereinbefore de-

scribed method of indicating the difference of

potential between two points in an electric circuit for

alternating, intermittent or pulsatory electric currents,

which consists in establishing a difference of potential

at the terminals of a coil of high self induction which
derives current from that circuit and in adding the

difference of potential at the terminals of an adjusta-

ble resistance connected in the same circuit."

383.675. Manufacture of Incandescent Electric Lamps.
Edward P. Thompson, Elizabeth. N. J.

The invention consists in providing two independ-

ent arms for each leading-in wire. These extend

through the outer wall of the lamp to the joint of the

corresponding end of the filament. These wires may
be independently included in an electric circuit by
connecting their respective ends with a generator or

other source of electricity.

383.676. Evacuating Electric Lamps. Edward P. Thomp-
son, Elizabeth, N. J.

383.677. Galvanic Battery Fluid. Hans J. Von Metzradt,

New York, N. Y.

383.678. Electric Meter. Geo. Westinghouse, jr., Pitts-

burg. Pa.

The invention relates to apparatus for registering

the quantity of electricity used for operating translat-

ing devices or consumed in any given circuit.

The last claim runs:
" 5. The combination of a revolving plane, spher-

oidical roller in frictional contact with the face thereof,

guides for retaining the axis of the roller in a plane

perpendicular to the axis of revolution of said plane,

and mechanism actuated by electricity for moving said

axis in said perpendicular plane."

383.679. Mounting Armatures of Dynamos. Geo. West-
inghouse, jr.. Pittsburg, Pa.

The invention relates to a method of mounting' the

armature so as to relieve the bearings of undue friction.

383.680. Electric Meter. Geo. Wesdnghouse, jr., and
Philip Lange, Pittsburg. Pa.

The invention relates to apparatus employed for

registering the quantity of electricity used for operat-

ing translating devices or consumed in any given cir-

cuit.

383,706. Galvanic Battery. Harry B. Cox, Cincinnati,

Ohio.

383,725. Electrical Needle Annunciator. William E.

Gill and Rudolph Segerdahl. Chicago, III.

The claim is given:
" In electrical needle annunciators, a slotted restor-

ing bar, in combination with weighted levers, the

weighted ends of the weighted levers being in the

slots, and being restored thereby to their normal posi-

tion."

383,734. Insulator for Electrical Wires. Frank E. Keyes,

Peterborough, N. H.
383,756. Crawler for Electric or Other Conduits. Henry

G. Morris, Philadelphia, Pa.

383,757- Method of FiUing Secondary Battery Plates.

Henry G. Morris and Pedro G. Salom, Philadelphia,

Pa.

383,770. Underground Conduit and Grip for Electric

Railways. EUas E. Ries and Albert H. Henderson,

Baltimore, Md.
383,771- Mail Conveying Apparatus. Alfred D. Saun-

ders, Brooklyn, N. Y.

383,786. Electric Apparatus for Winding Clocks. Mar-
iano Viau, Bilbao, Spain.

383 794. Electric Smelting Bottle. Charles T. Brown,
Chicago, 111.

383,795. Device for Preventing Incrustation in Steam
Boilers. William B. Bull, Quincy, 111.

383,832. Current Collector for Electric Machines. Wil-

liam Stanley, jr.

383.843. Relay. John E. Watson, Louisville, Ky.

383.844. Overhead Conducting System for Electric Rail-

ways. Grandville T. Woods Cincinnati. Ohio.



June 9, x8 WESTERN ELECTRICIAN.

C. F. DUNDERDALE,
Electrical Engineer,

154 La Salle St., CH ICAGO, ILL.

Electric Apparatus. Standard Volt-'Mcters, Am-
Meters, Galvanoraetera, Incandescent Lamps for
Series or Multiple-Arc Circuits, Motors for Constant
Current or Constant Potential Circuits, Dynamos for
Arc or Incandescent Electric Lighting, Metal Depos-
iting or Plating Purposes, Arc Electric Lamps, eitlicr

Clutch or liack-Feed Movement, Cut Outs, M'gneto-
Bells, Mouldings, Clejits, Bridges, Rosettes, Ceiling-
Boards, Insulated and 'Water-Proof Electric Wire and
Electric Supplies and Instruments.

FOR SALE CHEAP.
1 U.S. (Weston) L.D. 200 Light Dynamo.lncandescent
1 '• " 12B "

20 Light Arc Lamps, Hoods,

All in first-class order, run but a short

time, and good as wlien purchased.

For further information apply to

W. A. Knapp, Beloit, Wis.

^iC BELT

g Friction Clutch Pulleys

1 1 - 23 South Jefferson Street,

CHICAGO.
IHtNNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5th St., Phila.

FOR DYNAMO DRIVING.

Investigate before Buying.

CHAS. A. CHEEVEB, Pres. WILI.ARD L. CANDEB, Treas.

The Okonite Company, *

No. 13 .^mLwIS^ park row,^N/^
lTE"Wi YORK.

Manufacturers of

ELECTRIC LIGHT, TELEPHONE and TELEGRAPIJ
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"We particularly desire that a trial Bliould he given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that It Is the safest wire for the purpnses known, and we
can, without hesitation, refer to parties who are now using it. We are alsomiinufacturers ut ilie celebrated
OKONITE TAPE, the oest Insulated Compound for making joints in the market. Eatlmatea and
quotations furnished upon application.

Chicago Branch, 42 LA SALLE STREET, Chicago. IIL

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn
Nebraska Branch, MIDLAND ELECTRIC CO., Omaha. Neb.

Boston Branch, F. E. PETTINGELL & CO., Boston, Mass.
Kansas City Branch, INTER-STATE ELECTRIC CO., Kansas City, Mo.

The Electrical Construction Co.

G. A. HARTER, IVlanager,

175 Randolph Street, Chicag-o.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.

GARLOCK'S RING PACKINGS
SECTIONAL RING

AND

ELASTIC RING

fhe Best Packinp^^:
-'

Wade p^- '

For High Speed Engines

Send for particulars to

THE GARLOCK PACKING CO., - PALMYRA, N. Y.

Send for Circulars to The Garlock Packing Co., Palmyra, N. Y., and Rome, Ga.

THE "clark:" ISriRE-
tnsulaiion Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspkctok of the Boston Fire Underwriters* Union, under date of March
29, 1886, he says : "A Tlioroughly Reliable and Desirable Wire in Every Respect."

The rubber used in Insulating our wires and cables Is specially chemically prepared, and is guaranteed
to be waterproof, and icill not deterioi-ate, oxidize or crack, and will remain flexible In extreme cold weather
and not affected by heat. The insulation is protected from mechanical injury by one or more braids and ihe
whole slicked with Clark's Patent Compound, which Is water, oil, acid and, to a very great extent. Are proof.
Our instilation will prove durable when all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of insulalion for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hampshire Street, Boston, Mass.

HENKT A. CLAKK, General. Manager. HERBERT H. EUSTIS, Electrician.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^uppliej

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet,Tele-

phone and Electric Light Wire.

BUILDERS OP

pisher's Qlectric

AND ALL APPLIANCES FOR CITY AND SUBURBAN

CXRIC RJLIL'WrJLYS.

General Offices and Works, DETROIT, MICHIGAN.

The Eddy Electric Mfg. Co.
^MANUFACTURERS OFf^

A^utomatic Electric Motors,
IN ALL SIZES FROM ONE-HALF H. P. UPWARDS.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of IWanagement,
Remarlcable Simplicity, Etc., Etc.

Dgnamo Elecl^ric n]achines,
For Electroplating, Electrotyping, Copper Refining, Etc.

C. F. DUNDERDALE, Agent,
1S4 LaSALLE STREET, CHICAGO. The Eddy Electric Mfg. Co., Windsor, Conn.
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THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON. 0.

(1 AM'KAI TI IlKKM (ty~

Hard Kubber goods for glectrical purposes.
sriauAi/riKs of all kinds madk to oudku.

Soft Rubber Tubing and Rubber Tape.
CiitnloKiii^' nnd PrlcvH fiirnlHliutl on apiiIlcntloD.

Kt'GKNK F. riiiLLirs, "NV. H. Sawybr,
Scc'y and Hk'ctrlclan.

mmn Electrical fforls.

PROVIDENCE, R. I.,

Manu fiiclurers of Paleut Finished

Insulated Electric Wires
Telephone and Incandescent Cords,

Electric light Wire

Magnet Wire, Patent Rubber-Covered
Wire, Lead-Encased Wire, Flex-

ible Cordage, Office and
Annunciator Wire.

UNDERGROUND andAERIAL CABLES.

NEW YORK OFFICE : 18 Cortlandt St.

P. C. ACKERMAN. Agent.

ONE KKASON WHY

"Municipal Lighting"
siion.u i;k in tiik iiam»s of

KVEKY CITY COUNCIL.

I
Kxlnict from tho miniiu! iiioshubc of Hon.Tlmolliy

Ni'Bi»-T. .if Miiniiit'ilo. MIcli.J
• Mr. Frod II. Whli.].!.-, i.f !). trolt. Mlcli., wlio was

lUroi^liHJ by ilie Driridi Ikmrd of AUlcrmcn toprocure
III! iilihilntiMi' InfonniillunoD tlic Biibject of Municipal
MyliiliiK. liii-* kindly si'iit me advanced sliec'B of eucli

|tui-(km.s ijf ilie ri^port ns bear upon the question wblcli
you will liiive lo consider, and 1 gladly submit them
lo yiiu to be pbiecd before ilie IncomlnK council for

tu Information and guidance. Tlie report 1b exhaust-
ive and highly vabmble."

[Kxtriiet from council proceedings.]
•• Mayor i;iark—In connection with these very In-

Hltiietlve and InteresihiK reportB of Mr. "Whipple,

whk'h will fiirnlah the basis of Information for the
net Ion of the city In the future, Is the announcement
that the matter will be published in book form. Tlie
honk will furnlsli a large amount of nformation.
Wlmt i-hall we do with these documents and this

eominunication? "

"Alderman Hennessey—I move they be placed on
tile for future reference.''

"This was secondf^d by Alderman Conners and
unanimously carried."

[Kxtract froni Mayor Clark's spc^ h.]

''We have listened, and with great Interest, to the
communication recch cd from Mr. Whipple, and It Is

to ine, and no doubt it is to you, a very Instructive
and entertaining doeument. and will furnish Informa-
tion for our future guidance. We certainly have
reason to be grateful to him for his instructive
reports."
Send seventy-five cents for a copy to

FEED H. WHIPPLE,
Detroit, Mich.

Copies bound In Russia, $1.^0.

Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

Push Buttons and Switches
AT SURPRISINGLY LOW PRICES

THE QUALITY OF GOODS.
FOR

Mansfield Electric Go^
383 FEDERAL STREET, BOSTON, MASS.

More Than TuJO years' Constant ||se Proves The

INCANDESCENT ARC LIGHTS
l'''or Multiple Arc and Alternating Circuits a Great Succchs.

NO DEAD RESISTANCE.
Parties using or operating Incandescent Electric Light Plants of any kind have long felt

that, nolwilhstanding the advantages possessed by tliis system for lighting interiors where a

well distributed light is desired, there are often places where an Arc Li^ht would be preferable

if it could be used in connection with the Incandescent system already in use without extraor-

dinary outlay or continuous expense.
It is the simplest form of arc lamp made, having but three movable parU. It is the

steadict arc liglu in the maikct, it is perfectly adapted to incandescent circuits of any sys-

tem, and may be operated at will by a switch, without disturbing other lights upon the ciiciiits.

Thus ihe expense of a special dynamo and otlier apparatus is avoided. Works charmingly
on a secondary or storage battery. The light obtained is white, without the bluish cast of aic

lamps operated in series on long circuits. " It is the cheapest and neatest arc lamp yet exhibi-

ted, while its brilliancy is unsurpassed." The current used is perfectly harmless lo persons

coming in contact with it. in ordering lamps or asking information always state style of
machine and voltage of the incande'^cent lamps used. If you have spare power in your present

i ncandescent plant, you cannot utilize it to better advantage than by attaching our lamps
thereto, thus lighting the streets, yard or other property where an ate light would be preferred.

Local Incandescent light companies can thereby prevent ruinous competition in small towns.

THE ELECTRIC CONSTRUCTION AND SUPPLY CO.,

F. E KINSMAN, V. Pres. and Gen. Manager.

Temporary Offices. 87 Liberty St.. N. Y.

t»"SPECIAL PRICES TO CENTRAL STATION COI«PANIES.

Rose <& Rein,
Electric |i|orks,

322 N. Second St., St. Louis, Mo.

NEW PATENT GAS ATTACHMENT
FOR FITTING ELECTRIC LIGHT SOCKETS TO GAS FIXTURES.

No more burnt wire conductors where this attachment is used.
Remove gas burner, sciew nozzle In its place; by replacing and screwing gas burner on nozzle, you eCFect

a solid, permanent, gas tight job. Send orders to FRANK S. MAR R, Contractor.

BiEseil Blocl<, PITTSBURGH, PA.

I. W. COLBURN & CO.
No. 174 Main St., Fitchburg, Mass.

Machines for Arc and Incandescent Electric
Ligliting, Electro-plating and

Kxperiniental Use.
Send for large Illu.strated Catalogue, also "Hand-

book of Keady Keference, Vest-pocket edition.

PERFECTION REACHED AT LAST.

A WONDERFUL INVENTION

DR. GASSNER'S DRY BATTERY,
THE BEST

OPEN-CIRCUIT BATTERY
IN THE WORLD.

E. M. F.. Volts. 1.44.
Internal Resistance, Ohms, 0.32.

Satisfaction Guaranteed.
Highest Testimonials.

WRITE FOB PEICE AND CIECULAE TO

A. SCHOVERLING,
111 Chambers Street, N. Y.

Vitalis Himmer, Manager.

To be had also at

California Electrical Works,
San Francisco

BiElers

FOR THE

Western Electrician

ONE DOLLAR.

MAUUFAOTUBERS OF
"

Insulated Wires, Flexible Cords ^nd^Cables for Telephone, Telegraph
]

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

I PRICE $3.25. tZCZ

A, B. LYMAN
Electrical Supplies,

Cleveland,

Uhio.

Russell & Co.
MASSILLON, OHIO,

. BUILDERS OF '

A^UTOMATic Engines'
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send por Catalogue.

GEO. H. BLISS,
ELECTRICAL EXPERT

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET. CHICAGO, ILL.

The Stoddard Cut-Out
PATEXTED SEPT. 13, 18ST

FOR FLEXIBLE PENDANTS.
!

Tlie Safest, Clieapest, Most Durable '

and Artistic in the IVIarket. J

CENTRAL ELECTRIC CO.
\

42 LA SALLE ST., CHICAGO.

i
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TRY THE RICHMOND CARBON
MANUFACTUF

RICHMOND CARBON COMPANY,
-MANUFACTURED BY-

NORTH ADAMS, MASS.

The Railway Telegraph Supply Co.

Manufacturers of and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
ANiVUISrCIA-TORS, IMCA-GNEXO BELLS, BATrEERIES, ETC.

WE CARRY A FULL STOCK OF J. H. BUNNELL & CO.'S TELEGRAPH INSTRUMENTS.

Line Wire and Equipment, Pins, Braclcets, Cross-arms, Insulators, Etc., Insulated Wire and Cables.

Ijeisler glectric [ight [o.

809-817 S. 7th street, ST. LOUIS, MO.

MANUFACTURERa OF

The Heisler Patent Incandescent

p Electric Light System.

The only and original Alternating Current Long
Distance Single Wire Incandescent.

We have built 24 Cen-
tral Station Incandescent
Plants within one year,

all of which are on a pay-
ing basis.

This System combines
successfully the illumina-

tion of the streets with a
general supply of light for

stores and houses.

/ Any desired distance can

^ , be reached at small cost

;

"" No. 8 American Gauge
Copper Wire being used
for the outside line, No. 11

for indoors, for any num
ber of lights of any size

from 20 to 200 c. p. lo-

cated anywhere on the line.

A perfect automatic regu-
lation adjusts for every

variation ot the load from the full capacity to one single light. We do not need
transf01 mers, distiibutors, safety catches, resistance boxes or any other electrical

contrivance for distiibution or safety.

Special attention is called to the superior advantage of this system for economical

management. To its flexibility, no mathematical calculation being required for wiring

or alterations of circuits. To its production of nearly double the candle power to the

H. P., as compared with any other system.

We can furnish substantial proof that our system is a successful competitor against

all present methods of illumination.

F'orest City Electric '\Kror^s,
Manufacturers oi CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GANG SWITCHES, FROM 5 TO 40 AMPERES.

Quick Make and Break Uncon-
trolled by the Handle.

Correspondence

Solicited with

Electric Light

CompanleB.

W. B. CLEVELAND, Proprietor, 183 SENECA STREET. CLEVELAND, 0.

is tanned

Send for Our Valuable Book for Engineers and Belt Users. Free. - N.

Agents in all Cities. Send for Trial Belt.
-

Our Belts are the strongest, most even and perfect Electric Belts made.

SM?. XjOXTXS, 3VEO.

:::::::::::::::::::::::::::::::::.:.:.::::: LAW OFFICE ,
:: =:—::::::=::::::-:——

Rooms 68 and 69 Temple Court,ri225 Dearborn St., CHICAGO.

PATENT AND TRADE -MARK CASES.

BINDERS
J

FoKTHK -Western Electrician
]

CAN NOW BE HAD AT THIS OFFICE. PRICE $1.00. '

WESTERN ELBCTRICIAH, 6 Lakeside Building^ Chicago,
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DTMMO TENDERS' HAND-BOOK.

By F. B. BADT,

100 pages; 70 Illustrations; flexible cloth binding; size of type page, 6x3 inches.

Designed for Dynamo Tenders and Linemen, Stationary and Marine Engineers.

Just the book for men who wish to learn how to operate and care for electric light

installations. The only book of the kind in the English language.

TABLE OF CONTENTS.
Elementary Data— page.

The Electric Current, Chapter I I, 2

Ohm's Law, Chapter II - 2

Work, Chapter III --- 2

Conductors and Insulators, Chapter IV 2

Direction of the Current, Chapter V 3. 4

Detector Galvanometer and Magneto Bell,

Chapter VI 5, 6, 7

Arrangement of Power—
The Dynamo Room, Chapter VII S

Motive Power, Chapter VIII 8

Shafting and Pulleys, Chapter IX 9

Foundations for Dynamos, Chapter X- 9, lo

Belts, Chapter XI lo

Dv.NAMO Electric Machines—
Description of the Dynamo, Chapter XIT ll

The Continuous Current Dynamo. Chap-

ter XIII --- II, 12. 13. 14

The Series Dynamo ii, 12

The Shunt or Derived Circuit Dynamo... 12, 13

The Compound Dynamo 13. 14

The Alternating Current Dynamo, Chap-

ter XIV - 14, 15

Preparation of a New Dynamo for Operation,

Chapter XV -_- --- 15. 16

Starting a New Dynamo, Chapter XVI ._ 16

Keeping a Dynamo in Good Order, Chap-

ter XVII --- 12

Brushes, Chapter XVIII - 17, iS, 9°

The Commutalor.Chapter XIX.._ 19, 17

Repairs, Chapter XX. 20, 21

To the Armature 20, 21

To the Field Magnets 21

Testing the Wire Coils of a Dynamo for Con-

tact Against Iron, Chapter XXI... 21, 22, 23, 24

Diseases of Dynamos—
Non-generation of Current by the Dynamo,

Chapter XXII 25. 26

Excessive Sparking of Commutator and Brushes,

Chapter XXIII 26, 27

Lamps—
Arc Lamps, Chapter XXIV.. 28, 29, 30, 31

Suspension of Arc Lamps, Chapter XXV 31

Trimming and Cleaning Arc Lamps, Chap-

ter XXVI. -.- 32

Incandescent or Glow Lamps, Chapter XXVII. 32, 33

Multiple Arc System, Chapter XXVIII. 33

Multiple Series System, Chapter XXIX 33, 34.* 35

Series Multiple System, Chapter XXX 36

Arc and Incandescent Lamps on the Same Cir-

cuit, Chapter XXXI 36, 37 38

The Alternating System, Chapter XXXII 38

Instruments—
Current Indicator or Ampere Meter, Chap-

ter XXXIII 39
Pressure or Potential Indicator, or Voltmeter,

Chapter XXXIV 39 40

Current Regulator, Chapter XXXV 40, 41

page.

Switches, Chapter XXXVI.. 41, 42

Safety Devices, Chapter XXXVII.. 42, 43

Lightning Arresters, Chapter XXXVIII 43, 44
Ground Detector, Chapter XXXIX 45, 46

Switch-Board, Chapter XL. 46, 47

Circuits or Leads—
Outdoor Leads for Arc Lighting, Chap-

ter XLI 48, 49, 50, 51, 52,

Outdoor Leads for Incandescent Lighting,

Chapter XLII 53,

Arc Circuits Inside of Houses, Chapter XLIII.
Incandescent Circuits Inside of Houses, Chap.

terXLIV 55, 56,

Size of Wires for Incandescent Lamp Installa.

tions. Chapter XLV 57, 58,

Testing, Chapter XLVI

Accumulators—
Accumulators, Chapter XLVII.

53

I

54
1

57!

i

70
,

58

59!

Safety Regulations—
Rules of the Boston Underwriters' Union

60, 61, 62, 63, 64, 65, 661

English Regulations 66, 67, 68]

Abstract of the Chicago Electric Light Laws_- 68, 69 |

Table of Electric Light Conductors 70
j

Lamp Lighting Schedule— Moonlight System. 71-82^

Construction Tools " 83-891

Price, Postage Pre-paid to any address in United States or Canada, $1.00.

Address

WESTERN ELECTRICIAN CO., Publishers,j
j

6 Lakeside Building, CHICAGO.



f
June 9, iS WESTERN ELECTRICIAN.

CIC & C " ELECTRIC MOTOR CO.
FAN OUTFITS,

J^, ^, ^i HORSE POWER.

Fan Outfits with the Latest Me-
chanical Improvements for Arc and

Incandescent Circuits.

^
Motors desig^ned to drive any make of

Ventilating Fan.

ARC MOTORS
with our new Automatic Regulation

keep their speed absolutely

constant.

Automatic Motors for any Incandescent
Circuit.

MANUFACTORY: 90 South Fifth AvB,, NEW YORK. Chicago office: Adams Express Building.

HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BARE JLITD IlSrSXJI-JLXElD ^WTIRE.
Underwriters' Copper Electric LIglit Line Wire, iiandsomely finlslned, inlghest conductivity. Copper IWagnet Wire, Flexible Silk and Worsted

Cords for Incandescent Ligiiting. Round and Flat Copper Bars for Station Worl<. Insulated Iron Pressure Wire.

PATENT "K^ K
"
Tine wire

FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

factories: waterbury, con n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL
185 DEARBORN ST., CHICAGO, ILL.

AGENTS FOR FOREST CiTY AND OTHER CARBONS.
NEW YORK AGENT.

CARBON PLATES,
FOR ELECTRICAL PURPOSES.

New York Carbon Works.
Send for piicc-List. 18 Cortlandt St., Telephone Building, N. Y.

The Globe Electric Company,
Manufacturers^ Importers and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES-

4-6 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits.

These sets require DO technical knowledge to connect; they are

all contained in black, highly finished hard rubber cases, mounted In

nickel plate and ready for use The bell domes are all %\ inches, the

colls are wound with silk covered wire and the contacts are of

platinized silver.

Three Way Annunciator and Bell Set $16 00

Invalid's Portable Call Bell Set 7 00

Burglar Alarm Set -- - 7 50

Fire Alarm Outfit -. $7 00 to 8 00

Portable Electric Testing Set -- 10 00

Family Electro Medical Set -. 12 00

Telegraph Set for Short Lines and Learners -_ 6 50

High and Low Temperature Alarm 12 00

Single Stroke or Trembling Bell Set 6 00

Switcbbuards. Switches, Annunciators, Bells, Wires, Push But-

tons. Alarm Contacts, etc.

Ujaterhouse System of J|rc ^ Incandescent

ELECTRIC LIGHTING.
Long Distance Series Incandescent Lighting,

All Candle Power Lamps, Automatic Cut-outs for Constant High
Tension Currents.

OUR INSTANTANEOUS REGULATOR
enables a long life and clear globes to be obtained, and the high efficiency

of our Dynamo obtains more candle power per horse power, in both
Arc and Incandescent Lighting than any other systems.

Gold Medal awarded, Mechanics Fair, Boston, for Instantaneous
Automatic Current Regulation.

12 and over i6 candle power lamps to the horse power.
2,GOO candle power, nominal Arc Lights on less than 2 lbs. coal per

lamp, per hour. Not equalled by any system. Send for Catalogue-

Ulaterhouse Electric S fflfg. Co.,
Chicago Office, 154 LaSALLE STREET. HARTFORD, CONN.

SHAW <5c GEARY
MFGR'S &.DEALERS

53&55N0.SEVENTH ST,

^ PHILADELPHIA _^

SEND FOR CATALOGUE.

GrONDA DtSQTJE CELL COMPLETK.

TRADE

"DISQUE" GONOA BATTERY
MARK.

The Only Genuine Leclanche Porous Cell Battery

Every Jar and Porou.s Cell bears the LABEIi
and the Trade Mark, GONDA,

L.IKE every great success the Battery has a host of Imitations, all of

them called " Disque Leclanch6 " and none of them the same Battery. _

They are all much Inferior to and do not compare with the genuine. =

Insist upon your dealer furnishing you with the genuine Gonda Dlsque "

Battery.

^pThe LECLANCHE BATTERY CO.

14:9 West 18th Street, New York.

IGONDA^

^'erlanclu'.
^

GONDA

"J>'

L

Gonda Disque Porous Ckll and Zino.
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CENTRAL ELECTRIC COMPANY,
,3^-

Pins and Brackets of Straight-Grain White Oak, plain or painted, at bottom prices.

Special Prices in Car-load Lots.

42 LaSALLE street, CHICAGO. ..4s.

Electric Light Repairing, General Machine Job-Work, Pattern Making. Etc.. Etc-

ELECTRICAL AND MECHANICAL ENGINEER, g.'A^,J8^|gtuRER.
Office and Works: 76 MARKET ST., CHICAGO.

Chicago Electric Club.

There will be a meeting of the Chicago
Electric Club Monday evening, June
18th, at 8 o'clock, at the rooms of the Club,
122-134 Clark Street.

G-Il^ES AISrXI-IMAGlSrEXIC SHIELID
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Qenttemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day
it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-
keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
'

Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic dlsturbancea.
Send for descriptive circular.

'WTAXCHES-
" * * * I have DO hesitation in saying
that I believe the shield would perfectly
protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-
ing the watch movement inside a closed
box of this magnetic material, is based
on Irue scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs, Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-

tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

GILES BROS. & CO. 103 State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon tlie Market.

Manufactured for both.

f\re apd I9ea9d<^s(:e9t (?ir(:ijil:s,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

Address :

CORRESPONDENCE SOLICITED.

1 1 SOUTH STREET, BALTIMORE, MD.
Factory A, Constitution and Monument Sts. Factory B, Buren and Monument Sts.

NEW YORK

:

- BOSTON

:

KOOMB 347, 348 & 349 Potthb Builbxhg. Rooms 57 & 58 HANCOCK Bldq., 178 Detonshibk St.

festem Deprtment, Dearliorn BniMing, 130 Eearliorn St„ Roois 30-31, Cliicap, 111

J^^U/oodbdry

AUTOMATIC

Cut-Off High Speed

EqGiQe.
-MAKTIFACTUBED BT-

tOoODBUl^Y CkGINB

(iOMPANY.

ALSO BUILDERS OP

piaip 5Iide Value
AND

DflnWe Yalve Meta Speefl

AUTOMATIC

Cut -Off E^9<Ji9<?s

AKD

TUBULAR BOILERS.

Address the Manufactarers at

652 Mill street, ROCHESTER, H. Y.
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SYlSrOYULL
ID3mann.o and Cylind^er Oils.
Second to none. Free from gum or acids. Especially ada])(ed for all fast ruanning
machinery. By refiltering can be used contiiniallv. Adopted by the largest

Electric Plants of the West.

S. TAUSSIG, Agent, - - 43 River St., CHICAGO.
WRITE FOR PRICES'AND SAMPLES.

W. S. HILL,
133 Oliver Street, - Boston, Mass.

MANUFACTUREH OF
DYNAMOS, ARC LAMPS, CUT-OUTS.

Double-Pole Switches. Key-Sockets,
AND Incandescent Lamps.

ALUMINOUS INCANDESCENT

|_UMINOip
wrnr 01: wniioiT

VITRITE CAPS OR HOLDERS
In any size, capacity or shape.

Lamps fitted to any Lamp Cap that may
be sup|)lic(l.

VITRITE &LUMINOID CO.
Peiidlne re-organization of this Company, the Works

nrr cariled 'Hi by

THEODORE MACE, Receiver,

HARRISON, N J.
70 v., 16 c. p.

CHICAGO OFFICE:
Metropolitan Building, send for new Cutaloguca, Prices and Tefllimonlals.

Room No. II.

The Cuts are half size of Standard Shape and Sizes. too v., 16 c. p.

United States Glectric Fire Alarm (fo.

EVART, MICHIGAN.

PEOPRIKTOES OF THE

Chase Police M Fire AlariTelegraiili

SYSTEMS,

The most EiScient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

FRANKLIN S. CARTER. CHAS. M. WILK.1NS.

ESTABLISHED 18 6 7.

E. WARD WILKINS

PARTRICK & CARTER,
Manufacturers of and Dealers in Every Description of

Electrical Supplies.

The Jrush glectric (Joinpany
-OF-

CLEVELAND, OHIO.
MANUFACTURERS OF

BRUSH ARC
—AND

kantaceEe Electric Lpi

WE MAKE A SPECIALTY OF

Hotel and House Annunciators, Burglar Alarms, Bells, Batteries,

AND A FULL LINE OF

SUPPLIES FOR ELECTRIC BELL WORK.

We publish Catalogues of all our Manufactures, and will forward to any address

upon application.

N. B.—In applying for Catalogues please state whether " Electric Bell " or " Gen-
eral Supply" Catalogue is wanted, and if in the trade inclose business card for discounts.

114 Sontli Second Street, PHILADELPHIA, PA.

Tie

EieGtrJG

Light

Carbons

CITY OFFICE,

yilPineSl

ST. LOUIS,

MO.

ELECTRIC MOTORS!
CARBONS FOR ARC LAMPS, ETC.

Chicago Office, 130 WasJiington St.

ALEXANDER KEMPT, Special Agent

|leveply J^!e<ibieal ^o^k^,
3/

1018 CHESTNUT ST., PHILADELPHIA.

Patent bift- 0ven Pendant Bu men.

The Pendant Burner i-as the Patent Lift- Over Electrode.
which saves half the battery power and avoids short-circuiting

which is liable to occur in many others.

The Lift-Over Electrode is a very important feature no other

Pendant has.

The Improved Automatic and Pendant Burners are guaranteed to be
reliable, safe and of flrst-class workmanship.

ay
E^mm^w ^M.'mmmmm.

O^ix-ljoxi Goxxr-j^SLXi.-y.

L
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THE ELECTRICAL SUPPLY CO.,
lYl Ranciolp]:! Street,

CHICAGO.

style No. 680.

WOOD BOX BELLS.

We have in stock a large assortment of " Useful and

Drnaniental " Wood Box Bells.

Black Walnut,
Cherry,

Ash,
Oak,

Also Iron Frame and Iron Box Bells.

EVERY BELL GUARANTEED.

style No. 640.

Style No. 682,

Ijnnunciators »ii Qurglar ||larms.

We have a large stock on hand and can

ship same day as ordier is received.

push Buttons.

See our Illustrated Catalogue.

LARGE STOCK. BOTTOM PRICES.

Wood or Bronze.

style No. 685.

p. and B. Wire for House Work.
Annunciator Wire,

Office Wire,

THE DIAMOND CARBON BATTERY,

EXCELSIOR BISQUE BATTERY.

Zincs, Sal-Ammoniac, Tape, Double
Pointed Tacks, Floor Groovers,

&c., &c., &c.

BEST GOODS. BOTTOM PRICES.

GOODS EXCHANGED OR MONEY REFUNDED
IF CUSTOMER NOT PERFECTLY SATISFIED.

Branch Office,

Factories, 505 Delaware Street,

ANSONIA, CONN. KANSAS CITY.
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Writing Telegraph Company,
67 MURRAY STREET, NEW YORK.

This Company owns the Letters Patent

which thoroughly control the transmission

of written messages by telegraph in the only

known practical way, and are prepared to

establish Central Office Exchanges as a means

of communication between subscribers in

cities and surrounding towns.

Communications are written with pen and

ink in the handwriting of the person writing

the message.

For particulars address

The pen in the office of the subscriber re-

ceiving a message makes a fac-simile of every

letter as fast as it is made with the pen in the

office of the person writing it.

All instruments are under the control of the

Central Office, and messages are recorded on
the instrument of a subscriber, whether he is

present or absent.

All communications are secret, and the

written record is of great value in commercial

use.

P. O. BOX 1322. NEW YORK.WRITING TELEGRAPH CO.,

THE LAW TELEPHONE COMPANY
Begs leave to announce that it has largely increased the quantity and surface and greatly improved the form of the negative element of the

The New Form is clearly shown in the cuts and neeas no explanation.

ITS ADVANTAGES.
The Battery holds up longer when overworked, recovers quicker when relieved, and the material being all

in one piece instead of in two pieces, the breakage heretofore suffered in transportation, in handling, and in
any depolarizing treatment (after accidental short circuiting) will be wholly saved. '^^Xt mas good before; it

is better now." The Battery oMct-zomi? is' unchanged. The negative element is of the same material
and undergoes the same preparation, as before, and is everlastijtg, and so guaranteed.

THE OTHER FEATURES OP SUPERIORITY, NAMELY:
Connections that will not corrode, Lock-tops thatlabsolutely prevent evaporation and creeping

of salts, absence of grease, Plint Glass well annealed, Hard Eubber Bolt connection
tbat is reliable and durable, pure Zinc and pure Sal Ammoniac, etc.,

Address ARE ALL PRESERVED'.

IiATV TEZ.SF&OXTE COKFAXT'?,
112 LIBERTY STREET, NEW YORK.

Sole Agent for the Pacific Coast, GEORGE L. HENZEL, San Francisco, Cal.

Van Depoele Electric Manufacturing Gumpany,
-SOLE MANUFACTURERS OF-

ARC LIGHT DYNAMOS

UNDER Van Depoele Patents.

SEND FOR ESTIMATES AND CATALOGUE.

The Van Depoele Improved Standard and

Double-Carbon Lamps cannot be excelled for

simplicity and durability. Our Dynamos are

simple, easily operated, even by a novice, and

do not get out of order.

Van Depoele Electric Manufacturing Co.
IS TO Qi r^. oiji3>a"T03>a" stresest, ohicj-A-csi-o.
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

fFort Wayne Jenney Electric light Gempany
FORT WAYNE, INDIANA.

Th,e xnost oarefuIlT* worked out and complete Alternating System of Sleetrlo

Zilgliting in Zzistence.

ARMATURE

kmM

Converter

ti
Guaranteed.

SLATTERY ALTERNATING DYNAMO.
i

port U/ayne Jenney Electric Dght Company,
MANUFACTURERS OF

Xlie Slattery IxiduLction Systena,
AND

THE JENNEY ARC DYNAMO AND LAMP.
Main Office and Works, FORT WAYNE, IND.

NEW YORK office: 242, 244 E. 122d Street.
CHICAGO OFFICE, 225 Dearborn St., First Floor, I PHILADELPHIA OFFICE, 26 N. Seventh St.

W. J.' BUCKLEY, iVIanager. I G. A. WILBUR, Manager

SAN FRANCISCO OFFICE, 21 I Sansome St. CITY OF MEXICO OFFICE, F. Adams, Successor.
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PHCENIX GLASS COMPANY,
—MANTTFAOTnUEES OF—

Electric Light Globes, Shades,
ETC.

Send fok Cataloque and Price List.

729 Broadway, New York.

43 Sixth Avenne, Pittsbiirgli, Pa.

Standard ynderground Cable Company,
SeneralIOfflQ6a,[liTo. 703iPZMH. ATE.. PITTSBDE3H, pa.

Branch Offices

Kbv 7ork, Telephone Building, CortlandtJ Street,

0. L. Wiley Manager.
Chicago, 133 East MadlBon Street, F. £. Segen-

harat, Manager.

MAinrFAOTUTlEIlS OF

The|l|aring)|nti-|nductlonf|!i gunched Cables
For Telegraph, Telephone, Electric Light and Power; Underground, Snhmarine

and Aerial.

LIGHT LEADED CABLES FOR HOUSE USE,
Weatherproof Line Wire. Underwriters', Annunciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables

DAY'S KERITE INSULATION
The acknowledgred Standard for durable atid higl

insulation. Its merits proved by a record Of over
quarter of a century. Adapted to all electrical purposes.

Electric Ligiit and Power.

Telegrapli and Telephone.

Railway and all other

Branches of Signaling.

Aerial Use,

All Sizes Subterranean Use,

LfinH Fnraiofi Wires Submarine UseLeaatncasea wires.
concealed wiring in all Locations

CLARK B. HOTCHKISS, Gen'l Mgr., 16 Dey St.. NEW YORK

DUST AND BUG PROOF BELLS,
ELECTRIC DOOR OPENERS,

Electrical House Furnishing
APPARATUS OF EVERY DESCRIPTION.

HAZAZER & STANLEY,
32 and 34 Frankfort Street, NEW YORK.

?b= dj^LLEMDEI^ " w
LATING and

WATERPROOFING tm^wi,
4S Bcaadvrsy, Ke'w York. I54 KaSalle St., Cblcago,

aiAinrFAOTUEBBB OF

BX717S and "TRISflD^D

[INSULATED WIRES AND CABLES.
BItite Wires for Use Underground, In Plaster,

Damp Places, Etc., Etc.

Teihtdad Wikes for Line Work In place of Underwriters.

:E5Xj^;CX'JEtXO XjIGtUT OT"I:EI:ES of a-ll sizes a. s:E>:EC:!I.a.3L.1'

y

NEW YORK SAFETY STEAM POWER CO.,
Builders of High Grade Self-Conlalncd

Afllofflatic Cnl-Off Eipes,
8PEOIALLT ADAPTED FOE EtrNNING

ELECTRIC LIGHTS
And other dnty requiring close

regulation of speed.

Webteen Office and Wabkbooms:

64 & 66 S. Canal St., Chicago, III.

WM. A. HAMMETT, Manager.

AMERICAN

[eather [ink gelt (o.

SPECIAL

DYNAMO BELT!

Chas. a. Schieren &. Co.
Manufacturers and Sole Agents,

47-51 Ferry St., New York.

86 Federal Street, 416 Arch Street,

BOSTON. PHILADELPHIA.
46 S. Canal St., CHICAGO,

ANSONIA BRASS & COFFER GOMFANY,
Sole Manufacturers of COWLES' PATENTED

Fire -Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

C B B A

_ _.. _ _.-ATION.

.4.—Copper Wire. S. B.—Tv/o Btaids, saturated with Fire-Proof Insulation. C.^Braided Cotton,
saturated witli a Black, Weather-Proof Composition.

Approved by New York Board of Fire Underwriters. Samples furnished upon application. Pure Elec-
tric Copper Wire, bare and covered, of every description,

FACTORIES:
ANSONIA, CONN.

WARFRnnm*;. i '9 a"tJ 21 Cliff St., New York.
WAKtKUUMS..

^ g4 Washington St., Chicago, Ills.

Daniel AV.

.iVoDISOM H,

Macmon, Prealdent.
, Nukdykk, Vice-President.

Charles D. jKKMiV, Klecirlclan, Bkainakh liomsoN, Hecrui!ii>.

Amos K. Hollowell, Treasurer.

Jenney Electric Company,
Sole Owners of all the Patenis and laventlons of Charles D. Jenoey (known as the Jconey System) and Sule Owners and Manufacturers of his

Improued Oynamo, [amp ^
Eiectric |I|otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney Sysfem leads. Simple, Idurahle, economical,
steady, brilliant and penetrating. In these et)^entIal8 It cbal-
leuges comparlsoD.

Estimates Promptly Furnished for Erecting Electric lighting
Plants lor Cities. Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan*

DESCENT Systems, or for both combined.

TheJennoy IncandcacontDynanios are self-regulaflng,

and permit the turning on and off of one or - 11 of the Lamps
at will.

This Company gives special attention to furnishing Mills,

Shops, Factories, etc., wi.h Individual Plants.

rs- SEID m FIUPHLET lUlJSTiillTIHG INB DESCilBIIIG W STSTEH. -^
OFFICE AND WORKS;

Cor. Kentucky Ave. and Morris St.

INDIANAPOLIS, INO.
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The Thomson-Houston Elecipic Go.
EASTERN OFFICE: WESTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON. 148 MICHIGAN AVE., CHICAGO, ILL.

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

SERIES LAMPS
FOR

lire-Circuits.

These Lamps have repeated!/
shown their superiority under
test.

First Medal : Best Arc-Light, LoulSTlUe, 1883,

First Prize : Best System of Arc-Lighting,

CInclnnail Industrial Exposition, t883.

-OF-

Electric Drc-tighting

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
j

at London, August 1 1, 1885, FOR ARC-LIGHTING. i

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR dire:ct low tension

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in tlieir regulation and will maintain a uniform light with all or any portion of the lights in circuit. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the customer.

SELF GOVERNING ELECTRIC MOTORS
of, all sizes for the transmission of Power. Plans and estimates for all kinds of Arc.

and Incandescent Llghtlns and Power Plants.
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The Edison Direct System of Central Station

ELECTRICAL DISTRIBUTION.

I,0C0 Installations. 100,000 Horse Power. I,000,OCO Lamps and $20,000,000 Capital.

Qdison Qlectric [ight |{o.

TUIS COMPANY IS THE OWNEK OF THE INVENTIONS
AND PATENTS-OF

THOMAS ALVA EDISON.
Which Patents absolutely; control this The Only Permanently

Established and Commercially Successrul

IDETHOD OF GEflERIC ECECTRICIC DISTRIBUTIOR.

As evidence of the growth and present prosperity of the Edison System, attention is

called to the character and scope of a few of the Stations now in
operation and under construction.

NEW YORK CO., Capital, $2,500,000, 4 Stations
; Capacity, 150.000 Lamps.

CHICAGO CO. Capital, $750,000, 1 Station : Capacity 40.000 Lamps.

BOSTON CO. Capital, $650,000, 2 Stations; Capacity. 50,000 Lamps.

PHILADELPHIA CO. Capital, $1,000,000, I Station; Capacity, 50,000 Lamps.

It is significant to note the fact that the Edison Company has during the past j'ear
enlisted an amount of capital and put under construction a station capacity far in excess
of the aggregate Incandescent work of all other companies combined. Nothing could
more forcibly emphasize and attest the accepted value of the Edison Central Station
Industry as an investment.

WEITE FOK PAMPHLET ON THE FIVE HEADS

PATENTS, INVESTMENTS, FUTILITY OF GUARANTEES, DANCER AND MORAL.

- - For Information relative to Central Station Business, apply to tbe - -

Edison Electric I^ig-lit Co.,
16 & 18 BROAD STREET, NEW YORK.

U. S. LAMP,

Grand Opera House
MINNEAPOLIS.

610 U. S. 16 Candle Lamps, 53 Indicated p"

348 Edison 16 " " 54

ORSE
POWER.

CONSEQUENTLY, THE

Eoison Pehiit idis Reiected hod Pot Out,

AND UNITED STATES PUT IN.

U. S. 610 Lamps, 53 H. P., equals 1 U'Aper H. P.

Edison 348 Lamps, 54 H. P., equals GtVit per H. P.

ABOVE FROM ACCUKATE TESTS. KO COMMENTS FOK PAF.TICCLARS, APPLY TO

THE U. S. ELECTRIC LIGHTING CO,

C. C. WARREN, Manager. 2 1 9 LA SALLE ST., CHICAGO.

Edison ^iTHE United States Electric Lighting Cd

"WHOM THE GODS WOULD DESTROY,
THEY FIRST MAKE MAD."

The anger of the Edison Company, since being beaten at law, is

forcibly manifested by a "Confidential Circular to Edison Agents" over

the signature of E. H. Johnson, President of the Edison Electric Light

Company, New York, containing alleged explanations as to why Edison

was beaten at law, in which the dignified (!) president delivers himself of

his wrath in a tirade of abuse, libelous and personal, against a most

humble and unimportant individual, and produces the first ''patch" for

the "collapsed airship" as predicted in "The Edison Boomerang" Circular.

As the general public may desire to see this confidential circular, a

large edition has been provided, and will be furnished in unlimited

quantities, postage prepaid, upon application to

THE UNITED STATES ELECTRIC LIGHTING CO., the rookery. CHICAGO.
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Cleveland., Oliio.
MANUFACTURERS OF

ELECTRIC LIGHT CARBONS andBATTERY MATERIAL.mm ENGINEERING COMPANY,
61 OLIVER ST.

I

81[LAKE ST.,
1

109 LIBERTY ST.

BOSTON.
I CHICAGO, I

NEW YORK.

H. A. CLASIER, Manager Western Dept.

CONTRACTING ENGINEERS FOR ERECTING COM-
PLETE STEAM PLANTS FOR

Electric [ight and pouier Stations
NATIONAL FEED WATER HEATER,
JARVIS BOILER SETTING, to burn Anihracite Coal and Coke Screenings

NATIONAL ROCKING and SHEFFIELD GRATE BARS.

SEND FOR NEW CATALOGUE.

The Standard Carbon Co.,
SUCCESSORS TO THE

Boiilton, Cleveland., and. Crystal Carbon Companies.
O Xj :E3 -^ EI Xj ua. KT ID , OHIO.

C. F. .W'NETT. rrcsl. S. F. FESTON', VIcc-Prest. aod Treas. CIIAS. SIDNEY SMITH, Scc'y.

illutcl iind House AimiiQciators.

Klectrlc CJas Lighting.

.Fire aiul Burglar Alarms.

F.lecLro-iledlcal Apparatus,

I

Electric LIglitlng.

I

Telegraph Instniinenls.

Wire and Batteries.

The United Electric Go.

Electrical Apparatus and Supplies,

SALT LAKE CITY, UTAH.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armington & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rocking and Sheffield Gratesi Lowe Feed Water Heater,
Blake Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
Branch, Room 31 Water Works Building, 600 Walnut St., Kansas City, IKo.

Sawyer -Man Electric Co.
LICENSEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTUAL LIFE BLDK,

32 NASSAU ST.,

NEW YORK

Plane and Estlmatee Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNUT ST

BOSTON OFFICE:

No, 33 FEDERAL ST,

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DTNAMO of this Company is AUTOMATIC In Its regulation, and TvllI maintain a UNIFOEM
LIGHT, with ALL or ANY PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and
will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

-CONTAINING-

Compensation BalanceiHair-spring,
^TimiOH .A^Bt-H

llninflnenced

magnetism.
PAILLARD'S PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAIR SPRING.

Adjusted

TO

Temperature.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Elihu
1 homson, N. b. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested
them.

These watches are made in all sizes. Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and
cost no more than other makes of same quality without the Non-Magnetic feature.

They are especially adapted to the uses of

lM€tmi€Mlfi JkHB WOMEIES ^EOFHD D¥lfJkM©i,
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

FOR SALE BY ALL FIRST-CLASS JEWELERS,
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DIVIDED POWER
SHAFTING

Costs fo Purchase
Costs to Maintain
Costs to Lubricate
Costs to Drive

VERSUS THE

Westinghouse

ENGINE.

Independent £ngines convert their whole power
into merchantable product.

Take the Engine to the Work, not the Work to the Engine.

THE WESTIN&HOUSE MACHINE CO,

Pittsburgh, Pa.

THE AULTMAN & TAYLOR CO.,
Represented by Eobeeto Bokze & Co., City of Mexico, Mcx.

Stevens, Corwin & Co., lis Chamliera St., New York City.

With houecB In Panama, C. A., Lima, Buenos Ayrea, Guayaquil
and Valparaiso, S. A.

WESTINGHOUSE, CHURCH, KERR & CO.'
: 17 Conlandt Street, New York. 97 Fifth Ayenue, Pittsburgh.

156 and 158 Lake Street, Chicago.

J M. R. 3IUCKLE. JR. & CO. (Rep. W., C, K. & Co.)

J
608 Chestnut Street, Philadelphia.

: FAIRBAJSKS & CO.
j 302 & 304 Washington Ave., St. Louis. 312 Union Ave., Kansas City;
' 1330 Seventeenth Street, Denver.
)

1 F. C. AYER. (Representing F. & Co.)

[
1619 Capital Avenue, Omaha.

, GEO. M. DILLEY & SONS. (Representing F. & Co.)
I Pine Bluffs, Arkansas.

! UTAH AND MONTANA MACHINERY CO.
2j9 South Main Street, Salt Lake City.

! East Granite Street, Butte, Montana.

': PARKE & LACY-
3123 Fremont Street, San Francisco.

: 33 and 35 North Front Street, Portland, Or.
i

: THE D. A. TOMPKINS CO.
: 36 College Street, Charlotte, N. C.
c 45 South Pryor Street, Atlanta, Ga,

i ROBT. MIDDLETON. (Representing The D. A. T. Co.)
' Mobile, Ala.
i

: H. DUDLEY COLEMAN & CO.

j

New Orleans, La.

I
KEATING IMP. & MACHINE CO.

Dallas, Texas.

(Rep. The D. A. T. Co.)

(Rep. The D. A. T. Co.

J. J. DICKEY, President. ISRAEL LOVETT, FLEMON DRAKE, Vice President.

H. J. WELLS, Sec'y and Gen'l Man. Sup't and Electrician. L. H. KOKTY, Treasurer.

I

»JMIDLAND ILICTBIC C®
OMAHA, NEBRASKA.

DEALERS IN

ELM€TmmAh eUPPMlS

Hotel and House Annunciators, Burglar Alarms, Fire Alarms. Electric Gas Lighting, Speaking Tubes,
Elevator Annunciators, Batteries. Push Buttons, Electric Pens, Telegraph Learnere' Instruments, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, Railway Velocipedes, Cara, Etc.

Wkstern Agents THE OKONITE CO., and the Return Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. We own the Franchises of the Western States and Territories for the

IMPROVED McCULLOH

and are prepared to give franchiaes and construct plants on reasonable terms.

8^"EBtImate8 furnished and contracts made for any and all kinds of Electrical Work In any part of the

West. Correspondence solicited. Illnstrated Catalogue and Price Llat on Application.

The Empire City Electric Co.

15 DEY STREET,

NEW YORK,

Manufacturers and Dealers

IN ALL KINDS OF

ELECTRICAL SUPPLIES.



WESTERN ELECTRICIAN. June 1 6, 1888

ELECTRIC BELLS

THE ABOVE CUTS REPRESENT THE

Western Electric Walnut Box Bell.

The workmanship and finish being up to our usual standard is a guarantee that

it is the best Bell for the money now upon the market.

EACH BELL PACKED IN NEAT PASTE BOARD BOX.

lDI]MElSrSIOITS.
Back,

Box,

Resistance,

y '^
2)

i"S in.

3 1-8x2 13-16 X I 1-5 in

3 to 4 ohms.

We will send a sample Bell to any part of the United States by mail, postage

prepaid, on receipt of seventy-five cents.

SPECIAL PRICES ON QUANTITIES FURNISHED ON APPLICATION.

WESTERN ELECTRIC COMPANY,
CHICAGO. NEW YORK. LONDON. ANTWERP.
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Making Insulated Wires for Electrical
Uses.'

The number of extensive industries which
have been developed within a very recent period,

growing out of the improvements which have
brought electricity into such common use, is

something remarkable. An industry of this kind

is portrayed in the illustrations herewith, repre-

senting the factory and different departments of

the Okonite company, of New York, for the

manufacture of telephone, telegraph, and elec-

tric light wires and cables, for aerial, submarine,

and underground use.

The firm name is that of the compound used

in covering the wires, a composition which is

the result of a long series of experiments and
tests to obtain something which, with superiority

of insulation, would have great durability, tough-

ness and resistance to the decomposing influence

of the elements. In its composition and manu-
facture the processes followed are somewhat sim-

ilar to those employed in the making of vulcan-

ber, from the first step in its cleansing up to and
through the mixing machines and the calenders,

is a labor requiring great thoroughness in every

detail, and the employment of a great deal of

powerful machinery, for it must be worked
through and through the different machines
many times in order to secure the most intimate

mixture and exclude all bubbles and prick holes.

These operations, however, are only those inci-

dent to the usual manufacture of vulcanized rub-

ber; except that the large rolls of rubber-like pre-

pared okonite, rolled to a thinness ordinarily less

than that of a sheet of blotting paper as they come
from the last calendering machine, must be of

the most perfect manufacture. These strips are

usually about three feet wide, and are rolled up
with a thickness of duck to support the thin

sheet of okonite and prevent its surfaces from stick-

ing together, these rolls being then taken to the

wire-covering room, shown in one of the views.

As the okonite is put on the wire before vul-

canizing, being then vulcanized in position, a

okonite—its width and the thickness of okonite
being dependent on the size of wire to be cov-

ered and its intended use— is then mounted to

feed out in connection with another reel or drum
carrying the wire, these reels being located at

some distance from the covering machines, so

that the wire and covering may be allowed to

feed without appreciable tension. At the cov-
ering machine they come together and pass

through dies, the wire being thereby so thor-

oughly wrapped around by the okonite and its

tin backing as to make the covered wire look like

a wire of tin of several sizes larger, so perfect is

the covering. The necessity of doing this work
thoroughly is obvious when it is remembered that

the now covered wire has yet to go into the vul-

canizing oven, where it is subjected to a temper-
ature of 275" F. for an hour, the heating being
effected by turning the steam directly into the

vulcanizers. Any flaw in the tin covering of the

okonite would thus be likely to cause pricks or

other defects in the okonite. In one of the

ized rubber products, such as belting, hose, etc.,

•in which, according to the article to be made, the

rubber is mixed with different ingredients, in

varying proportions,which the manufacturers have

proved of value in their long experience, but

the knowledge of which they retain as among the

secrets of their special trade, being the result of

something over thirty years' experience with the

compound. In the manufacture of okonite, how-

ever, still different ingredients are used, which

give it an exceedingly high insulation resistance,

equaling, if not surpassing, the best gutta-percha.

As in the manufacture of vulcanized rubber,

it is even more important in making okonite that

the sulphur used should be free from acid, and

from the moisture which acid sulphur always

takes up rapidly on exposure to the atmosphere.

Great care is taken in this particular, all the sul-

phur used being carefully tested, and the mix-

tures to be worked into the rubber being accu-

rately weighed. The working of the raw rub-

1 SciefUiflc American.

Testing Okonite Insulated Wire.

perfect evenness of covering being necessary, an

ingenious method of manipulation has been de-

vised for this end. On one of the long tables in

the covering room are smoothed out long strips

of thinly rolled pure tin, some fourteen inches

wide, which are brushed over with a sort of thin

varnish, to insure perfect freedom from any dust

or dirt, and to prevent the okonite from sticking

to the tin. Over these strips the okonite is rolled

out to entirely cover the tin, to the size of which

it is trimmed, and make a long, smooth band of

thin okonite, with a thin tin backing. These

bands are then drawn through a cutting ma-

chine, by which they are cut into narrow, tape-

like strips, and automatically wound upon a reel

with many divisons, each tape-like section into

its especial division. Thus prepared, the tape-

like sections being afterward joined at their ends

as the whole are placed on a single reel, the

okonite is ready for use in covering the wire.

The reel carrying the tin-backed narrow strip of

views may be seen a representation of these vul-

canizing chambers, of which there are several of

various sizes in the factory; and the large drums
in the foreground, on which the wire is wound as

it comes from the covering machine, these drums
being mounted on low carriages so that they can

be conveniently moved about the floor, or rolled

from their carriages into the vulcanizing cham-

ber.

After vulcanization, the tin covering or wrap-

per has to be removed from the okonite covered

wire, and this is effected by passing it through a

stripper, the operation, as well as that of cover-

ing, being effected with a rapidity which hardly

seems possible until one has seen it actually ac-

complished, each conductor, whether it be for a

single line wire or one of even hundreds of con-

ductors in a large cable, being thus thoroughly

and evenly covered with a strong and durable

insulating covering. The company afford any

size of wire or insulation, although they use a
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st:iiKlartl vt icyular lliickiiesses o( iiisulalioii for

llic usual sizcsof wire;; as, for instance, nuniljcr i8

wire, according to llic Birmingham wire gauge,

is furnislied witli six different tliicknesses of in-

sulation, varying from 4 32 to 9-32 of an incli,

thus giving a wide variety of goods for custom-

ers to select from in all the regular grades.

The wire, having been provided with its insu-

lating covering and tested, is ready to go either to

the braiding room, the fireproofing room, or the

cabling department. The company make silk or

cotton braided lamp cord, and all similar goods,

with double conductor twisted or braided paral-

lel, and llexible cords and cables with any num-
ber or size conductors for elevator and analo-

gous uses.

The company makes also a less expensive aerial

wire, known as the Candee aerial wire, which has

given such universal satisfaction that it has re-

quired the placing of a great number of new
braiding machines within the last three months.

The wire after having been braided is then taken to

the treating room, where, after treatment in their

special compound, it is returned for an additional

braid and again treated, thus insuring a thorough

saturation of the braid; after this is completed

it is sent to the polishing room, when it is ready

for shipment.

In the cabling room shown in one of the views

are small machines for putting several conduct
ors together in one wrapper, and larger machines

for uniting these several strands as it were in a

large cable. 'I'he strands are fed from spools or

reels through apertures in a revolving disk or

plate, the reels having a double motion, so that

the wires will not be twisted as the cable is

formed, the conductors being covered with an

extra insulating wrapper and then strongly

bound together as the operation proceeds with

an insulating material composed of two or four

layers of strong tape, with okonite composition
between the same, to protect it from injury dur-

ing handling and use, and an additional protec-

tion from dampness or water.

When the cables are to be armored, as is the

case in the work for electric light, submarine use,

and submarine telegraph cables, where many
conductors are cabled together, they are covered
with a packing of jute cord to protect the ar-

moring wires from injuring the conductors be-

fore being sent to the armoring room. The
large machine here used is adapted to put around
a cable any number of strands of galvanized wire
which may be required, the number actually

sulated wire, is tlic (piestion as to llic absolute

perfection of the insulation. Of this fact, which

might be very readily doubted by one who had

only gone thus far through the process of its man-
ufacture, it is only necessary to inspect for a few

moments the work of the testing room, where all

the wires and cables are tested, to be abundantly

satisfied. In this room are two Thompson
reflecting galvanometers with an expert opera-

tor, there being just outside the room large tanks

of water, convenient to a table to which the coils

of wire to be tested are brought, and placed in

water and allowed to remain three days. The
operator sees the workman connect the coil with

the instrument, and then determines the resist-

Charles A. Cheever is the president and Willard

L. Candee treasurer of the Okonite company,
whose general office and storeroom is at 13 I'ark

Row, New York, N. Y., the factory illustrated

being at Passaic, N. J., while their Chicago
branch is located at 167 and 169 Lake street.

Electric Light and Telegraphic Facilities

for the Republican Convention.

During the last week the busiest place in Chi-

cago has been the Auditorium building. There
workmen are completing the arrangements

which will make the hall a magnificent assembly
room for the National Reoublican Convention.

ance of the wire. If there be any defective spot

in the insulation, the current is short circuited by
the water and the defect at once noted by the in-

strument, its exact location being found on slowly

withdrawing the coil.

For making connections and splices, the com-
pany manufacture a special okonite tape, which
is a thin tape of okonite with a slight cloth back-

ing. The latter is only employed to separate the

layers, and must be removed before using, when,
the joint being cleaned, the okonite is pressed

well over it, and a little heat, as from a lighted

match, applied, thus making a joint which is

used ordinarily varying from fourteen to twenty-
five. The wire is held on spools, revolved by
gear wheels; as the machine revolves, the cable
passing up through a die plate in the center,

through which also passes the armoring wire,

being firmly twisted around the cable by the ro-

tation of the machine, while the revolution of the
wire-holding spools prevents the twisting of the
wire itself. As the cable is armored, it passes
over suitable pulleys and is wound directly on
large drums, in convenient form for shipping,
these drums with their load of cable sometimes
representing a weight of several tons each.

Perhaps the most important consideration of
all, however, to a customer purchasing such in-

thoroughly waterproof and a perfect insulating
medium.
The tenacity and toughness of okonite, render-

ing it non-liable to destruction by reason of abra-
sion or rubbing, and the fact that it is not sus-

ceptible to extreme changes of temperature, have
made this insulator highly popular among all

users of electrical supplies, and the company
have the highest indorsements as to its value
from many of the largest users of insulated wire
here and abroad. Okonite wire has been sub-
jected alternately to a temperature of 20° below
and 350° above zero, the tests being repeated a
number of times, the result showing no apparent
change in the quality of the wire. -

-

In every part of the immense hall decorators are
hard at work, and it is believed that their efforts

will make the building the most brilliant audito-
rium in which a national convention has been
held.

It is estimated that the seats in the building
will accommodate 10,000 persons, and there will

still be standing room for 1,400 in addition.

The most unique effects will be obtained by
the electric lights, which will illuminate the im-

mense hall brilliantly. The building was ready
for the electric light men only four weeks ago,

and since that time they have been busy almost
day and night. The contract was taken by
Leonard & Izard, western agents for the Edison
company. The distribution of lights was
planned by Messrs. Adler and Sullivan, and the
construction work was under the direction of G
Hand.
The number of lights will probably be about

3,000, and the general distribution will be as fol-

lows:
LOCATION. NUMBER OF LIGHTS

Gallery over stage So
Under gallery on btage So
Two tunnels to the stage lo
Two higher tunnels to the stage 8

Committee room 50
Telegraph room 50
Inclined ceiling over stage 50
Inclined ceiling, arches 300
Stars, ceiling and sides 462

" " " 260
Loops on side walls '__ 94
Balcony rail, 2g 3-light bunches 87
Lower balcony rail, 21 3-light bunches _. 63
Under balcony, adjoining the parquet 80
First foyer ceiling panel, 12 4-Mght bunches 4S
Two side tunnels 20
Two center tunnels 6
Stairways, north and south 16
Center stairway 12
Wabash avenue entrance 75
Congress street entrance 30
Second foyer over seats 48
Second foyer, back of seats 30
Under the lower part of balcony 40
Upper part of balcony 30
Stairway from third to fourth floor ._ 30
Under the lower gallery 104
Under the low er gallery rail 60
Upper gallery ceiling go
Corridor back of the gallery go
Stairway from lifth to sixth floor 20
Alley and court 50
Twelve tunnels to balcony 12
Engine room 18
Small rooms 20

In addition to this list there will be many ex-

tra lights arranged in different parts of the hall
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The building has been wired throughout with

kerite and the entire work is now substantially

completed. The preliminary tests show that the

work has been thoroughly performed in every
particular. The main decoration and the most
brilliant in effect is an immense shield, 10 by 8

feet, made by the grouping of five hundred 16-

candle power incandescent lamps. The globes
are red, white and blue. The shield is placed
directly above the chairman's desk on the stage.

The ceiling in the main part of the hall will be
lighted by twenty-two large stars, each of which
is made by twenty-one i6 candle power incan-

descent lamps.

On the side walls north and south are arranged
twenty-six smaller stars, each composed of ten

32-candle power lamps. These stars are placed

will consist of about twenty-five operators. The
Postal Telegraph company's quarters are on the

opposite side of the hall ; about twenty-five

operators will handle the business. Twenty-five

wires will be run to their room. Both companies
will have a force of messengers in attendance, so

that they can send to the main office any dis-

patches to cities not reached by the wires enter-

ing the convention building. When the com-
panies and press associations are ready for work
about 100,000 words can be sent over the wires

hourly.

Automatic Regulation of an Organ-Blow-
ing Motor.

On this page is shown an illustration of the

connections to a one-horsepower Sprague special

tvFsreur/ SLCcr/f/ciAfv

over flags and about the national coat-of-arms.

On the balcony rail there are si.xty tliree-light

groups. The decorations of flags and bunting

are of the most elaborate character, and when the

current is turned on the effect is wonderfully bril-

liant.

The dynamo room is near the Michigan

avenue side of the building. The plant consists

of two Edison number 32 dynamos; two Ide en-

gines each of 125 horse power are employed.

The telegraph facilities will be ample. The
companies have been afforded all the space they

require for their operators. The Western Union

and Associated Press will be located in the north

side of the building adjoining the stage. The
Western Union will run about thirty wires into

the hall, so that all the principal cities in the

country can be reached. The company's force

pumping motor used in the Plymouth Congrega-

tional church in Des Moines, la., to furnish power
to operate the bellows of the organ.

Originally the resistance was connected in the

mam line and the motor cut entirely out of cir-

cuit where the bellows filled; but the frequent

starting of the motor made the lights in the

church flicker as well as caused unavoidable

sparking at the brushes.

To do away with these objectionable features

L. G. Wilson, electrician of the Des Moines
Edison Light company, designed the automatic

regulating device shown in the outline cut, in

which the resistance is placed in series with the

armature and coarse coils of the field magnets.

The resistance box contains about 30 ohms
separated into eight sections, which are gradually

thrown into circuit as the bellows fill. With the re-

sistance ail in the armature of the motor revolves

only fast enough to supply leakage of air in the

bellows.

The motor is started and stopped by the

organist with an ordinary switcli placed over the

key-board. This is the twelfth motor installed

in Des Moines this year by H. D. Woodruff, the

local agent, and it is thought is the first electric

motor in the United States employed to pump a

church organ.

Bell-Cushman Litigation.

- For five days last week in Chicago Judge
Blodgett heard arguments in the Eell-Cushman
litigation. The arguments were made with

spirit and with a full realization of the import-

ance of the suit to each party. Both defendants
and plaintiffs were confident that the decision of

the court would be in their favor.

At the conclusion of the two days' speech of

George L. Roberts, who represented the Bell

company, Judge C. D. F. Smith made the open-
ing argument for the defendants. He reviewed

the testimony taken by the defense, dwelling

especially upon that portion which related to the

alleged discovery in 1S51 by Dr. Cushman and
the early use of the instruments by the defend-
ant and his friends. He described in detail the

way in which the "talking boxes " had been used,

and spoke of the improvements in them which
had been made by the defendant and his friends

and relatives. He thought the use of the tele-

phone had been proved by an overwhelming
mass of unimpeachable testimony. He did not

claim that the machines were perfected; far

from it, but he did assert with confidence that

the principle of the magneto telephone was in-

volved and he thought the evidence warranted
the assertion. He thought, too, that they could
be employed for commercial purposes, and he
cited the evidence of Prof. Cross, an expert in

the employ of the Bell company, who had tested

boxes similar to those which the defendant
had made. Judge Smith spoke at length of the

contract with the Bell, company, which Dr. Cush-
man signed. The object of this agreement was
to keep quiet the defendant's claim to prior-

ity. The latter was to turn over his memoranda
pertaining to his inventions and not to commu-
nicate with reference to them. While he was
thus in the employ of the company nominally as

an electrician, he was never called to do a stroke

of work. The inference was that he had sub-
stantial claims to priority of invention.

Did the Cushman devices antedate the Bell

patent of 1876? In answer to this question
counsel cited the testimony of experts, including

that of Prof. Charles R. Cross, to show that the

Cushman "talking boxes" solved the problem
of the transmission of sound to the. same extent

as the original Bell telephone. If Cushman had
the device, however imperfect, for the transmis-

sion of sound, then he anticipated Bell. Coun-
sel would go farther and claim that if Cushman
even had a device which under development
would be capable of such a use, he anticipated

Bell.

The courts have held that when Bell received

a patent in February, 1876, he simply had a con-

ception of a way by which articulate sounds could
possibly be transmitted. Cushman's devices

were proved to have been in actual use in the

years 1851-1S55. The Bell devices exhibited at

the Philadelphia centennial in 1876, counsel
claimed, were no better than the old "lightning
arresters " produced by Cushman in 1851.

The recent decision of the United States Su-
preme court in the telephone cases was quoted
from, to show that the Bell patent of 1S76 was
merely on a conception of the true method of

transmitting articulate sounds. This decision

proves that it is not necessary for a person to

have perfected an invention before securing a

patent. According to this theory, Dr. Cushman
was entitled to a patent more than twenty ycErs

before Bell applied for one.

In conclusion, Judge Smith said it is imma-
terial in the present case of what use the tele-

phone has become in the commercial world. It

is not material that on the one side is ranged a

corporation backed by millions of money and on
the other side a poor corporation. It is not ma-
terial that one represents a powerful monopoly.
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people. 'I'he p;iitics to the suit arc before tlie

court in the same position that they would have

been before the commissioner of patents in Feb-

ruary, 1876. ]f botli parties to the suit were

tluis viewed, it would be found that on one side

is Trof. Hell's claim for a conception merely, and
on tlie Cushman side the claim is made of work
actually performed. The fact that Cushman
slept on his riglUs so many years is his misfort-

une. If the (Bushman company succeeds in the

present contest the effect will not be to enrich

Hr. Cushman or the company but simply to

throw the manufacture and use of telephones

open to the world.

llenjamin F. Thurston followed in an argu-

ment for the Bell company. He contrasted the

conduct and statements of Dr. Cushman between
the years 1S76 and 18S5 with his conduct since

the Cushman telephone company was formed,

and claimed that they were utterly irreconcilable

with each other. He endeavored to impeach the

truthfulness of Cushman's claims as to the spe-

cific circumstances under which his experiments

were made about 1S55. He spoke of the fact

that while some of Cushman's inventions were

accepted by investors, his talking box was reject-

ed as useless. He averred that the Cushman
device was simply the acoustic telephone which
had existed for a century.

The case for the Cushman company was closed

by James 1.. High. He said the conclusion was
irresistible that Dr. Cushman had invented a

magneto telephone in 185 1, unless there was a

gigantic conspiracy involving twenty-two wit-

nesses, clients and counsel. There was but one
(.[uestion in the case: AVhether their use was
practical and successful or an abandoned exper-

iment. The Racine test at the "rope-walk" was
sufficient to answer this question, and the defense

could safely rest its case on that. The original

Cushman telephone was as satisfactory as the

Bell telephone without the Blake transmitter. If

they were merely acoustic telephones, why did

the Bell company make a contract with Cushman
after months of investigation ? The difference

between magneto and acoustic telephones was
explained, and counsel challenged the Bell com-
pany to prove that acoustic telephones were in

existence at the time mentioned. The defense

had produced ten witnesses who swore that they

saw magnets inside the original Cushman tele-

phone. The witnesses also say that there was a
ground wire used in connection with the Cush-
man telephone, which experts testify is not used
in connection with acoustic telephones.

Mr. High said: " Dr. Cushman did not pat-

ent his invention because at the time he did not
believe it worth patenting. In 1851 the country
was not ready for the telephone. The telegraph

was then in its infancy and had not been suc-

cessful in the West." He summed up the law
bearing on the case, and quoted a large number
of authorities, including the minority report in

the recent telephone decision of the United
States Supreme court.

The closing argument was made by Chauncey
Smith, of Boston, of counsel for the Bell company.
Mr. Smith said that prior to 1876 the telephone
was not known, and when Prof. Bell published
in that year an account of his experiments, it

was impossible for the telephone to have relapsed

into obscurity. This is what Cushman claims
happened to his telephone after he had made
more important uses of it than had Bell. What-
ever use Cushman may have made of his talking-

boxes, the fact is undeniable that the experi-

ments were abandoned, and the original

instrument lost.

In the Drawbaugh case 150 witnesses testified

to a telephone antedating Bell's patent, but the
court decided that the claimant's general con-
duct was such that the Bell patents could not be
interfered with. In the controversy between
Bell and Cushman the court is asked to believe
what Cushman himself did not believe, viz.: that

his invention had a practical use prior to 1S76.

If his story is true, it is incredible that some one
was not found to make practical use of his

"talking-boxes." AVhen Cushman saw telephones
going into actual use, after Bell secured his

patent, he did not, even then, go to the patent
office for protection. Counsel said the courts have
decided that such conduct is inconsistent with
human nature if there are real claims in existence.

Dynamo Tenders' Hand-Book.'
Ji\ I'. 11. ]i.\l)T.

I'AUT V.

CIRCUITS OR LEADS.

Chai' I I'.k XLI.

Outdoor Leads for Arc Lighting.

The wire used for outdoor circuits is mostly what is called

underwriters' standard. It consists of a copper wire which

is braided with cotton and painted with asbestos to make it

uninflammable. This wire is fastened to glass insulators

on poles or houses in a way similar to that in which tele-

graph wires are usually run. Insulated wire, and not bare

wire, should be used for lie wire, as the common non-

insulated tie wire will cut the insulation of the line wire

and possibly cause leaks. The size of arc light conductors

varies between numbers 6 and 4, Brown & Sharpe gauge,

number 6 being the smallest wire which can be used,

according to the rules of the National Board of P'ire Under-

writers. If the return wire is> fastened on the same poles,

t!ie positive and negative wires should be kept sufficiently

far apart so they can not touch each other when swung by

wind. It must be understood that the insulation called

underwriters' standard is only an insulation when per-

fectly dry, and when wet is hardly any insulation at all. If,

therefore, the positive and negative wires exposed to rain

or moisture of any kind should come in contact with each

other or with the ground, a short circuit would be caused.

This may cut a number of lamps suddenly out and cause

damage to the dynamo. Such an accident, for instance,

may burn out the armature or throw off the belt. In very

cold weather such occurrences are rare, as frost may make
out of a circuit of the poorest insulation one of very high

insulation, while on the other hand a thaw or rain may
cause all kinds of disturbances. If these disturbances occur

during a thunder storm accompanied by rain, lightning is

often unjustly accused of having done the mischief, while

in fact the poor insulation of the wires is the prime
cause.

Accidents from poor insulation of lines are more frequent

than damages caused by lightning, though the latter wil'

always be a ready excuse for anything that ma
'

pened. Recently weather and water-prooMnsi
come in vogue, and they

are much safer than under-

writers' standard wire.

In conducting wires into

houses, great care must be

taken toprevent rain follow-

ing the wires. The wire

should be fastened to the

insulator below the point

where, it is intended to be

led through the wall or a

window frame, so the rain

would have to run up hill in

order to follow the wire.

Fig. "-c^.

Fic. 35. — Propf.r Posi-

tion OF Insulator.

^*'ig- 3*J shows a wood
pin and glass insulator,

such as are used on cross

arms. The latter are fast-

ened to poles by means o

y^a-g screws. Fig. 37 illusf

ftrates a wood bracket,

which can be spiked to

poles or houses and pro-

vided with a glass insulator.

The glass insulators must
always be fastened in a

nearly vertical position, the

closed end on top, so the

space between the pin and
glass insulator, Fig. 36,

will remain dry in rainy

weather and secure perfect
insulation.

Fi 30 —Wood
I IN AND LiLVbb

Insulator.

Fig. 37.

—

Wood Bracket.

Fig, 38 shows a rubber hook insulator. This should for
the same reason be fastened with the hook downward. A
hole can be bored with a ^ inch bit underneath a cross-
arm and the rubber hook screwed in with a wrench.
An extra heavy insulating material, such as rubber hose

or hard rubber or porcelain tube, Fig. 39, must be put over
the wires where they pass through walls or partitions.

Poles for lines should be set deep enough in the ground;
the depth, of course, will depend upon the soil and the
height of the pole. In sand, at least one-fifth of the length
of the pole should be buried in the ground, while in rock
one-tenth of the length is sufficient. In putting up wires,
the season, or, in other words, the temperature, should be
taken into consideration, allowing for contraction in cold
weather. If, for instance, a wire should be put up very
tight in July, it would cause a good deal of damage in
breaking off glass insulators and pins as soon as the tem-
perature fell to zero and caused the wire to contract. Cor-

1 Dynamo-Tenders' Haxd-Book, by F. B. Badt ; 100 pages 7U
illiislnulons; flexible cloth binding; type page 6x3 inches; pub-
lished by Westerx Electrician Co., price $].

ner poles must be braced or anchored to keep them In a

nearly verlical position. Sec Figs. 40 and 41,

Fig. 3S. — RuisDER Hook Insulator.

When a splice is necessary, it should be made after the

fashion of the American telegraph splice, Fig. 42, and
should be perfectly clean and solidly soldered and then

Fig. 39.— Hard Rui5I!ER Tuue.

well taped with insulating tape. In order to prevent the

tape from peeling off, it is advisable to fasten the last turns

of the tape to the wire with a few turns of bare copper

li*£ST£f{N ElECTftlCIAN,
an-

Fig. 40. — Corner Pole Anchorfd.

wire, say about number 20. If this precaution is omitted
the tape is sure to peel off in time. Most of our electric

light lines will show places where the tape is hangino-
down a couple of feet. Besides, having no insulation on

Fig. 41.— Corner Pole Braced.

the splice, this, of course, does not contribute to the beauty
of overhead wires.

Brass line connectors, Fig. 43, are only allowed for
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inside work wliere there is no slrain on tlie wires, The
set screws should be well ti^^'htened, :ind the connector be
run full of solder and taped. Gouti soldering^ and taping

Fig. 42.— .\\M i;Ari[ Si'LJCF.

of joints will save at least 50 per cent, of all the troubles
that occur in an electric light plant. Joints should never
be left unsoldered, even if persons who claim to know all'
about it should think it unnecessary. The best apparatus
for soldering joints on line wire out of doors is the gasoline
blow-pipe, Fig. 44, Every trace of acid should be wiped

off the wire with a
avoid corrosion.

Fig. 43.— Brass Line Co,n'nectou.

oist or oily cloth before taping, to

Chapter XLII.

Outdoor Leads for Incandescent Light-
ing.

The rules which were given for outdoor arc light lines
can be applied for incandescent light lines. As tlie wire
used will very often be considerably larger than number 4
wire, tile poles, cross-arms and other supports must neces-
sarily be heavier to stand the greater strain, and poles
should be set closer together. In a low tension incandes-
cent system, very often bare wires are used, and still more

Fig. 44. — Gasoline Bi.ow-riPE.

care must be taken to prevent accidental contact of the
positive and negative wires with each other or with the
earth.

Chapter XLIII.

Arc Circuits Inside of Houses.

The wires for these circuits should be fastened to porce-
lain insulators. Fig. 45, and be exposed to view. Owing
to the high tension which prevails in arc light circuits, the
concealing of these wires is not permitted by the under-
writers. The directions given for splicing and insulating
hold good also for inside wiring.

In rooms which are exposed to steam or moisture, as, for
instance, in packing houses, wire with a better insulation
than underwriters' standard must be used. The moisture
which covers insulators and wire would cause considera-
ble leakage, and, besides, would corrode the wire. The
use of wood cleats or iron staples instead of porcelain

Fig. 45. — PoivCELAiN Insulator.

insulators should not be permitted in any case, as they are

liable to cause grounds and, in fact, have been the source

of mischief in a good many cases in years gone by.

Chapter XLIV.

Incandescent Circuits Inside of Houses.

In the low tension systems, wooden cleats or wooden
molding are permitted for fastening the wires to the

walls and ceilings if there is absolute safety from moisture.

Underwriters' wire may be used also under the same con-

ditions. If there is any possibility of moisture getting to

the wires, the latter should be first-class waterproof insula-

tion. If any " fishing " has to be done, where wires are to be

concealed under floors, above ceilings, or between walls or

laths, only waterproof wire can be used. Incandescent wire

ing inside of houses requires a good deal of skill and experi-

ence, and should only be intrusted to reliable and responsibU

concerns. Unforfunately, any man who ever fastened a

piece of wire for a bell-pull, thinks himself an expert also
for incandescent wiring ; a good many even important jobs
have been done by such men, with the result that, after a
great expenditure of money by the owner of the house, the
whole system had to be condemned, as not an inch of the
wire had been put in properly and could be used.

'I'he joints or connections in waterproof wire should be
made waterproof also. This is done in the following way :

After having spliced, soldered and cleaned the wires prop-
erly, cover the joint with hot Chatterton's compound by

Fig. 46. — Wood Cleat.

molding it between the fingers to almost the tolal thickness
of the insulated wire. Then cover it with kerile tape and
give it a second thin coating with hot compound, or hot
asphaltum, and then give it a second coat of kerite tape.
Hot liquid asphaltum should be used in lieu of compound
where there is danger from sewer or illuminating gas that

km-
Fig. 47. — Trotection of Wires Crossing Each

Other.
is prevalent in the soil and basements of houses in large
cities.

Figs. 46, 47, 48, 49 and 50 show the use of cleats. Fig.

46 shows a familiar form of cleat. Where the positive

wire crosses the negative, an extra protection of rubber
tube is required to prevent any danger from short circuits.

Fig. 47-

In passing through a wall, each wire should be inserted
in a separate hole, lined with a hard rubber tube. Fig. 48,

T-1
;. 40. — WiiiEs IN
Same Hole.

Fig. 48. — Wires in

Separate Holes.

or each wire should be covered with soft rubber tubing and
both may be drawn through one hole, Fig. 49, lined with a

pipe of non conducting waterproof material.

yfesrt/f/i icscjhiuan, cm-

Fig. 50.

—

Wood Molding.

Fig. 50 is a cross-section of wood molding. The lower

part is fastened to the wall or celling, the wires put in

—

positives in one groove and negatives in the other—and
the cover screwed on. Care must be taken that nails or

screws do not touch the wires.

The safety plugs are put in the circuit according to the

rules of the fire underwriters. They must be of such size

that they will fuse before the wire Ihey have to protect can
get dangerously warm.

Chapter XLVI.

Testing.

The circuit should be tested every day for grounds by
means of the detector galvanometer or a magneto bell. If

a ground is indicated it should be speedily located by dis-

Fig. 51>.— AcciTTJUiA'ams.' j^

connecting the circuit in different places and taking each

section separately, until the ground is located. [See also

Chapter XXXIX.]-

ACCUMULATORS.
Chapti-r XLVII.

Accumulators, Fig. 51, or secondary baltcfics. are used
for the storage of electricity. They consist generally of
glass vessels containing a solution of sulphuric acid and
water in \yhich lead plates, insulated from each other, arc
placed. The positive ard negative lead plates are called
the electrodes. These batteries are usually charged with
shunt dynamos. A chemical change in the plates is pro-
duced. In discharging, the plates try to return to their

first chemica' condition and in doing so they generate a
current.

The e. m. f. of an accumulator is about 2 volts. In or-
der to burn 100 volt lamps, 50 accumulators must be con-
nected in series. The maximum current strength they
should be allowed to yield is generally given by the manu-
facturer. It is in the neighborhood of 35 amperes, which
can be yielded for ten hours, or, as it is expressed the accu-
mulators can yield 35 X 10 ~ 350 ampere hours. Hence
a battery of 50 accumulators could yield 350 ampere
hours at 100 volts pressure. If we had 100 volt 16 candle
power lamps requiring ^ ampere each, we could, for in-

stance, burn 70 of these lamps 10 hours, or 35 lamps 20
hours, etc.

American Institute of Electrical Engi-
neers.

Francis B.Crocker's Paper.

Mr. Crocker : In regard to batteries, I do not wish
to be understood as entirely skeptical in the matter. As I
have said, the possibilities are almost infinite, but there are
certain facts which can not be overcome, which might as
well be looked at straight in the face in the beginning as
after the company is formed and the failure occurs.
[Laughter.] There are certain legitimate applications of
primary batteries even in their present state of imperfec-
tion. For example, a primary battery, a Leclanche cell,

is very satisfactory for ringing electric bells— we do not
need a dynamo for that purpose— and for telephone work,
and even for small power uses, although I have not yet
seen the batlery which will practically generate electricity

for a reasonable price. Asa luxury, we can have a battery
;

or, for some very special work like a dentist's, or a physi-
cian's work, where a horse power hour may be worth $1,000.
There he could afford to use the silver-chloride battery,

and throw away the silver. [Applause].

Dr. Moses : I think that we are very much indebted to

Mr. Crocker for the able paper, and we can not too highly
laud the time, the energy and self-abnegation devoted to

preparing a paper for the institute, of that character.

There are some questions he will permit me to ask him
that will lead to others, and in that way to a useful debate.
I notice, that in this table, D, you have used chlorine,

bromine and iodine for the three elements that you com-
bine. Why did you select those whose atomic rates are
perhaps less accurately determined and which are not abso-
lutely considered as elemental in their character ? Why did

you not, perhaps, take a combination of oxygen, or even
carbon, for that purpose ?

Mr. Crocker : In the first place, as I have said,

oxygen, pure and simple, can not be combined directly

with zinc. You can not have free oxygen. It will not
dissolve in the solution— to a certain extent, it will, and
it would be possible to use it, but only in a very delicate

way ; whereas bromine, chlorine, and iodine will actually

be dissolved in the solution and be used in an elementary
state. So far as the elementary character of bromine,
chlorine, and iodine is concerned, I have never heard it as-

sailed before. If you mean that all so-called elements are
not elements, and that hydrogen is really the only element,
why, then, of course, they go with the others ; but so far

as I have ever heard, they stand on the same basis as

carbon, o.xygen, and so on ; and then, furthermore, they
constitute a series of chemical elements ; they are related to

each other, and in that way they are successive elements so

to speak. The results obtained are more clear and more
instructive when a series of elements are used in that way
than when you pick out elements at random ; for instance,

oxygen and carbon are acids, because they are not on the

same basis. The real depolarizers are those elements, the

chlorine, for instance, and bromine and iodine. Now,
chromic acid itself is not a depolarizer; it is merely the

oxygen it contains. In that case you use oxygen, but you
do not use it pure and simple ; it is in combination with
chromic oxide, and, therefore, the oxygen is complicated.

It is perfectly possible to apply these to any other chemical
combination ; but when we have to deduct a certain force

by which the oxygen is held with the chromic acid, then it

makes a. more difficult and less clear problem.

Dr. Moses: The figures are very conscientiously put,

and the statement whichMr. Crocker makes that he puts

down here a negative quantity simply because his galvano-

meter shows it is a very acceptable statement, because he
shows what he gets. Even the most inaccurate observa-

tions of results, if the methods are given, prove of equal
value with the most accurate, as we recollect in the case of

Vanquelin's analysis in the beginning of this century,

though done in the most imperfect way, according to

present methods, are very valuable, because he gives an
account of how he did it. But there is a series of facts

there that I think are of interest that come out from an in-

spection of the table, and that rather tend to point the

moral, which is, that chlorine is itself not an element. I

would like to recall to Mr. Crocker's attention the fact that

the very discoverer of chlorine doubted its elemental char-

acter for a very long time, and it is to-day a mooted ques-

tion whether it is a simple element. You have in that table

a series of comparisons in which you find, with but one ex-

ception, that the determination is less than the calculated

1 Discussion of papers published In Nos. 21 and 22 of the Westeen
Electkican.
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Notice to Subscribers.

Subscriptions to the Western Electrician,
weekly, at I3 per aniiu.n and T/ie Electrical

Engineer, of New Yorli, monthly, at $3 per an-
num now filled from this office at $5 per annum
for both journals.

The annual meeting of the Chicago Electric
club will be held at the club rooms Thursday
evening next, June 21st,

t'ciiitiovcrsies injure a city as well as materially

reduce the income of the telephone companies.

Reports agree that the prospect is not bril-

liant for the copper syndicate. The increased
price of the metal has been followed naturally by
a restricted demand. Prices are lowering and
visible supply is increasing.

A VERY well equipped, admirably arranged
and scientifically managed station will be the
conclusion reached after a reading of our Min-
neapolis correspondent's description of the Min-
nesota Brush company's plant in Minneapolis.

Mr. Nilson's device for the automatic regula-
tion of a motor used for pumping an organ is

unique and original. The arrangement was de-
signed to do away with the flickering of the
lights in the church when the motor was started.

The Chicago Gas trust seems to have been too
strong for the city council, for at the last meet-
ing by a close vote, important resolutions relat-

ing to the trust were placed on file and probably
will never be taken from their respective pigeon
holes, by the present board at least.

It is understood that the American Electric
Manufacturing company whose financial diffi-

culties were noted several weeks ago will be able
to tide over their trouble and resume business
again. The American company has many strong
friends who will be pleased to see it on its feet.

Dispatches indicate that St. Louis is threat-

ened with a telephone war of formidable propor-
tions. It is'greatly to be hoped that a compro-
mise can be effected between the municipal
authorities and the telephone company. Such

OiiK correspondence this week has trespassed

upon columns that we fain would have reserved

for other matter, but recognizing the value of

bright, fresh, crisp news of what is going on, wc
have given away and allowed the news columns
to expand. Aside from letters from regular cor-

respondents we publish letters from nearly every

state west of Ohio to the Pacific slope. We
commend the columns to more than usually care-

ful reading.

On the same evening that the Chicago Electric

club will hold its annual meeting, the Boston

Electric club will celebrate its first anniversary.

The programme includes a reception at the club

rooms from i to 4:30 p. m., during which

addresses will be made, chief among which will

be an explanation of the operation and exhibition

of the Edison improved phonograph by E. T.

GiUiland. At the conclusion of the ceremonies
of the afternoon members and guests will leave

for Nantasket beach, where dinner will be served.

Will Chicago be visited by telephone dis-

putes ? It is to be hoped that no such vexatious

event will occur. It is reported, however, that

the corporation counsel has begun the investiga-

tion of the right of the city to regulate telephone

rates. It has been supposed that this right was
vested in the legislature, but since the action of

the St. Louis city council the question has been
discussed in Chicago. The city fathers are not

favorably disposed toward the telephone com-
pany and it is not unlikely that they will take

action if the city legal department can find the

necessary authority to warrant them in consider-

ing the matter.

Chicago rarely does anything by halves. The
city will maintain its reputation in the auditorium
which is being fitted up for the Republican na-

tional convention. Never has a body of po-
litical delegates seen such a display of electric

lights as will be seen in the immense hall. The
arrangement of lights, too, has been made such
that they will form the chief decoration in the
auditorium. A splendid ornament is a large
banner made by the grouping of incandescent
lamps with red, white and blue globes. The
trial tests show that everything is in splendid work-
ing order, and those who have the work in charge
deserve congratulation for the successful accom-
plishment of a difficult task in a remarkably short
time.

Judge Blodgett, of Chicago, listened all

last week to arguments of counsel in the Bell-

Cushman litigation. He made the remark, it will

be remembered, before the case was opened, that
he knew absolutely nothing of telephony, practi-
cally or theoretically. He will never be able to

make a similar statement. Counsel commenced
with the theory of sound and then followed
with the rudiments of telephony, describing
every point with considerable minuteness. The
court was also posted in reference to every phase
of telephone litigation, so that Judge Blodgett
now understands the subject from a theoretical
standpoint, although the pleasure of conversing
by means of a telephone is still reserved for him.

The Progressive Age says :
" A feature in re-

gard to gas that electrical'people do not particu-
larly dwell upon is that gas promotes the venti-
lation of factories and other buildings, where
suitable openings are provided. But e.xperi-

ments recently made at the National Theatre at
Munich, Germany, in regard to the relative ef-

fects of electric light and gas light upon the air
are reported to have shown most satisfactory re-

sults in favor of the former. What we all do
know is that both are a long ways ahead of oil

lamps of any sort, or the ' tallow dips ' of our
grandmother." A fact which electrical people
do dwell upon is that "factories and other build-
ings" lighted by electricity do not need such
ventilation as structures lighted by gas, in which
the air is constantly vitiated by the burning gas.
Go to any place, such as a printing ofifice, where
electric light _^has been substituted for gas and

the Irutli of the sUtteiiicnt just iiiaile will be
sufficiently denionslrated. If additional evi-

dence is ilesired let the employes be interviewed

on the subject.

Not quite a year ago the world was stirred by
the reports of important concessions said to have
been granted a syndicate of American capitalists

by the Chinese government. The alleged con-
cessions granted rights to establish a bank, and
to construct railway, telegraph and telephone
lines. The Western Electrician published
from time to time as much as could be obtained
from various sources of the negotiations in prog-
ress, including some comments on the history

of Count Eugene de Mitkiewicz, who was instru-

mental in securing the alleged concessions. An
interesting sequel is brought out by our New
York correspondent, who refers to a suit insti-

tuted by Count Mitkiewicz to compel Wharton
Barker, the Philadelphia capitalist, to compel a

specific performance of agreeinent. Although
Barker claims the concessions were repudiated

by the viceroy, it is claimed he represented other-

wise to induce a ^100,000 subscription. The
plaintiff alleges that through Mr. Barker's failing

to carry out the agreements he has not been
able to fulfill his promises to the Chinese offi-

cials, and that distrust has been engendered,
which imperils the schemes.

The outcome will be awaited with interest.

Now that the act substituting electric exe-

cutions for hanging has become a law in New
York state, the legislature which passed the act

has received a large amount of praise. The
overcautious look with a certain amount of un-
easiness at the change, but the general feeling

seems to be approval.

AVith one clause of the law not a little fault is

found. This provision is made: "No account
of the details of any such execution beyond the

statement of the fact that such convict was, on
the day in question, duly executed according to

law at the prison, shall be published in any
newspaper." It is unquestionable that consid-

erable interest will be taken in the new mode of

execution, and the law prohibits the gratification

of this interest. It is predicted that this pro-

vision will not be enforced, as it will not be ap-

proved by public opinion. In this connection

two extracts from newspapers which consider

this change from different standpoints are in-

teresting. The Chicago Tribune says: "Gov.
Hill has approved the bill passed by the New
York Assembly immediately before adjournment,
and which provides for the substitution of death
by electricity for death by hanging in cases of

persons convicted of capital offenses. It is

likely that the example set by the New York
legislature in this matter will be followed in

other states. Death by hanging is needlessly

brutal and revolting. It is probable that the

hanging form was adopted in the first place to

make the punishment as ignominous as possible.

A hanging in England and in certain localities

in America, until a few years ago, was regarded
as a spectacular entertainment, a public show for

the populace. * * * ^u ji^j, jg ^^

come to an end in New York state at least. The
execution by electricity will be instantaneous.

The infliction of the sentence will be witnessed
by only a few persons, officials and such rela-

tives of the criminal as may desire for any rea-

son to be present. The New York law also

prevents wakes and public funerals of persons
capitally punished. It will doubtless become
the model for legislation in other states." The
New York 5/c« says: "It is a grave question
whether this mitigation of the terrors of the
death penalty by a change in the manner of its

execution, welcomed by murderers themselves,
will be as satisfactory to society. The only just-

ification for continuing that penalty, so abhor-
rent to modern sentiment, is that, as the most
dreadful of all punishments, it acts as the most
effectual deterrent from the highest of crimes.

If, then, we are to diminish the horror with
which it is regarded by abandoning a method of

execution universally held to be the most dis-

graceful, and substituting another more merciful
and less infamous in the popular estimation, do
we not so far defeat the very purpose of the ju-.

dicial killing ?"
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one. I will read them: — 3.24,3.1; 209,2,11; 2, 1.9;
2.3, 2; 1.75, 1.6; 1.64, 1.43; 1.57, 143; 1,71, 1. 61; 1.76,'

1.63; 1.4. 1.32; 1.25, 1. 11; 1.3, 1.22; 1.3, 1. 21. That
shows of itself there is a certain law there; it shows that
you have developed a series. Then, again, you find in the
second series of two that the amounts are generally higher,
and in the other a considerable discrepancy and variat on

;

but still those points are very valuable.

Would you also tell us why you prefer not to determine
accurately the amount of water that you used for solution ?

Don't you find, since water is essential; that its chemical
equivalent and its relations to the subs'ances in solution
should be just as accurately determined, though we are in-

clined to consider a solution is not a chemical combination ?

Still, for these purposes, these elements go through com-
binations through the solution. Therefore, why isn't

water essential to be determined?
Mr. Crocker: The water is merely a medium for the

action to take place in; that is really the chemical fact. Of
course I could put there, in the case of the weights, about
how much water an ordinary solution would requ're, but
that really would be merely guess-work. The best you
could do would be to find when you obtain the maximum
results, and that would be a very diflicult question

; but I

find that it makes very little difference in electromotive
force whether a strong or a weak solution is used. It

makes some difference, the stronger the solution, the less

the electromotive force that amounts to about between
5-100 ahd i-io of a volt

;
with the concentrated solution,

the electromotive force would be that much lower than In

a very weak solution. That is because there is so much
tendency for the metal to go in solution. The solution is

already satisfied ; whereas, if the solution is weak, it has an
affinity for the metal. That is the way I expUin the fact.

I intended to bring that out, but that is another series of

experiments, and those were all that I had time to under-
take.

Dr. Vander Weyde: Is it not the fact that a certain

concentration of a solution to a certain point gives the least

resistance ? We all know that, for instance, sulphuric acid

and water, at a certain degree, is the best conductor. If

we increase the water or the sulphuric acid the resistance

becomes greater.

In the meantime, Mr. President, while I am up, I can-

not refrain from paying a compliment to Mr. Crocker [ap-

plause] for his very useful labor. It was just the thing

that was needed, and I rejoice that the young man goes in

the right direction. It is an investigation in which I was
engaged myself some years ago, and I intended to publish

some data, but, other business intervening, finding the

field so extensive, I despaired of making it as complete as

Mr. Crocker has done. I must compliment him [applause].

I wish to make one remark about the use of water—the

fi.inctionof water in the battery. I would like to hear Mr.
Crocker's opinion about a widely adopted theory that the

water is the main agent in the batteries—that it is the de-

composition of the water that does the work ; that the oxy-

o"en of the water combines with the zinc and with the metal

that is oxydized ; and that hydrogen is developed, and a

layer is formed which is the cause of polarization, and in

order to get rid of that hydrogen the polarizers are applied,

Mr. Crocker : As regards the function of the water in

the battery, it is one of those metaphysical points [laughter].

The water may act, and give up its oxygen. The hydro-

gen may give up the o.xygen on one side and turn around

and get more on the other side. So far as I can see, it is

water all the time. It is not changed, and it acts as a

transmitter ; that is the most it does. It acts as a vehicle.

But after the action is over there is just as much water

there as there was before, unless it has evaporated
; and

in fact some chemical action involved in batteries produce

water, and in that case there would be more water at the

end of the action than there was at the beginning. There-

fore, it could hardly be said that it was used up. Then
the action would take place exactly the same in the anhy-

drous state, whenever it is possible to get that state. For

example, with a fused salt the action is exactly the same.

The zinc would combine with chlorine in fused chloride of

zinc, as I have myself proved by experiment, and give

substantially the same electromotive force as it does in the

presence of water. Water is merely a means of getting a

liquid which it is necessary to have as an electrolyte.

Electrolytes must be liquids. Now, you can obtain those

liquids by fusing your solid electrolyte, or by dissolving

your solid electrolyte. Therefore, I always look upon the

water as a means, as a medium, in which the action takes

place.

Dr. Vander. Weyde: But the question naturally fol-

lows, that if the zinc is oxydized by the oxygen what

becomes of the hydrogen at the point of contact with the

oxygen? Then there is more than a mere vehicle. We see

that the hydrogen is developed at the platinum or silver

plate.

Professor Nichols : I would like to supplement Mr,

Crocker's statement by an observation in reference to the be-

havior of iron ; and I presume what is true of iron will

be true of other metals which form two sails. If you take

iron and platinum in a solution which will produce a ferric

salt and let the cell stand so that the iron in solution be-

comes surrounded with a film of its own salt, then the

ferric action will gradually cease and ferrous action will

take place. After the cell has stood, the electromotive

force will rise about one fifth, and you can instantly restore

it to the condition it had at first. If you take a porous

cell and separate your iron and platinum, put the oxydized

solution in connection with platinum, and then around the

iron something which will produce the ferrous salt, you

will find that that battery has about one-fifth more electro-

motive force than in the case of the ferric. It seems as

though a more successful battery ought to be made with

iron producing the ferrous salts. You gain almost enough

to make up the difference between iron and zinc ;
but the

behavior of iron is very unsatisfactory, and the reasons for

it are not always very clear. It seems as though often-

times it was due to the formation of oxidizing films which
run the resistance of the cells up to an enormous height.
I have known the resistance of bi-chromatc cells to run up
to several hundred ohms in the course of an hour or so by
the formation, apparently, of an insoluble film of some
form of iron which was almost a non-conductor. Perhaps
iron, if worked out patiently, might give us a very cheap
metal for a pole of a battery which would reduce the cost
of galvanic electricity very considerably.
Dr. Vander Weyde: I want to state about the cell

being an electro negative, that Mr. Crocker is perfectly
right in that.

Dr. Moses: The remarks of Prof. Nichols recall to my
mind some experiments which he perhaps has overlooked,
but which he made quite a number of years ago. in which
he used, if my memory serves, zinc, in a sulphate of cop-
per solution, where the variation of temperatures pro-
duced considerable variation. I would like to inquire
whether that was not due to the formation of salts of vari-
able solubility around the electrode ?

Proi'essor Nichols: It might very easily be.
Mk. Maillou.k : I would like to ask what appears to

me a somewhat pertinent question in view of the discrep-
ancy observed between the calculated and determined elec-
tromotive force, and that is about the standard which Mr.
Crocker used— what value he expected for it, and upon
what authority, so that we may know what kind of a volt

he used.

Mr. Crocker : That is an important point, of course,
because everything depends upon that. I used constantly
Daniell cells, but independent ones set up separately, and
with commercially pure sulphate of zinc and copper—
commercially pure metals— half saturated, Then I

further checked the results by two electromotive forces
which I happened to know and had previously determined
very many times, and those are the bromide combination
of zinc and the oxide. That in itself is an excellent stand-
ard cell— free bromine and zinc. Itglves an electromotive
force of 1.79 volts. That is the result, I suppose of a
thousand experiments carried on with a certain object.

Therefore, in going through my experiments, when I came
to the combination zinc-bromide and found that it gave an
electromotive force of r.79 volts, I felt perfectly at home,
because I had been there so often before, that it corrobo-
rated my standard. Then the combination of zinc and
chlorine, 211 volts is also very frequently determined, and
of the Upman battery, which came out about a year and a
half ago in England, the published electromotive force of

which was 2. 11 volts. So there were several corroborative

facts. So far as my experience goes a standard Daniell
does not vary very much in electromotive force. Mr.
Howell, I suppose, could tell more about that.

Professor Thomson : I would like to say just one word
on this subject. It has been probably a common experience
of those having Daniell cells in operation to notice, if the

solution is not kept up to a high degree of strength, that

oftentimes the upper part of the copper will be eaten out,

and the electrolytic deposit of the copper made in the lower
part of the cell where the solution is strong ; or, in other

words, there is an indication of a difference in the volts

which carries on a sort of plating action on the copperplate
itself. Whether this be due partly to the effect of the acid,

or that the solution comes through from the porous cup and
floats on top, causing a difference in the electrolytic condi-

tion of the fluids alone, setting up current, I do not know.
But it recalls to my mind an observation several years ago
on the effect of simple heating of the solution, putting at

the lower part of the test tube a little spiral of copper
wire and carrying out a connection by an insulated cover-

ing from that spiral filling up the test tube partly with sul-

phate of copper solution
;
putting another little spiral near

the top of the fluid and then heating ; we find a difference

of voltage, and it amounts, I think, to something over one-

tenth of a volt, or rather something over one-twentieth of

a volt, if I remember the result of the experiments cor-

rectly, showing also that a solution— if we short-circuit

such a battery— a solution of the copper will be expected
to take place and a deposition of the copper in the cold

liquid. In other words, the hot liquid is more of a solvent

than the cold, although it is a sulphate of copper solution.

Whether Mr. Crocker has taken into account the tempera-

ture of the solutions in making the tests, I do not know.
Mr. Crocker : I made the tests at the normal temper-

ature. It did not vary 5 degrees from 68 ; I do not think

it varied more than three or four degrees. What Pro-

fessor Thomson says about a hot liquid giving electromo-

tive force with a cold liquid, as it were, is true. In fact,

Mr. Bradley has a battery which works on that principle,

giving quite an electromotive force — I could not say ex-

actly what, but quite a fraction of an ohm and he depends,

to a certain extent, upon the heat of the solution ; and that

is a very interesting, and, possibly, a productive field for

investigation.

Professor Thomson : It is probably well understood,

nowadays, that all the elements are not to be considered as

real elements as we find them. I do not mean that they

are decomposable into hydrogen, although I think that

quite possible and, perhaps, even to a far more primitive

condition than hydrogen if we could use forces which we
have not at hand. I mean the celestial forces. I mean
that each particle of copper known to us is a combination

of copper with copper ; that the atom really forms a

molecule which is a real compound. Two or more
atoms may be found united, but it will certainly take

something to decompose those molecules, even though they

be combinations of the same atoms. I am struck with the

results obtained with aluminium in the work of Mr.
Crocker. We find actually that this metal, so hard to get

at, is really capable of giving an electromotive force less

than zinc ; so that it would seem as though by the proper

use of zinc in some way or other, we might .separate alum-

inium. In other words, its electromotive energy is very

much less than zinc, and, in some cases, not very much dif-

ferent from iron.

{To be continued^

CORRESPONDENCE.
New York Notes.

New York, June 9.—The next meeting of the Ameri-
can Institute of Electrical Engineers is anoounce^ to be
held at Columbia college on the evening of June 19th, when
a paper will be read by Lieut. Frank J. Sprague, the sub-
ject of which is " The i'roblem of Municipal Rapid
Transit Solved." The topic is to be exhaustively treated,
and in a popular manner, so that it will be of unusual in-

terest to all classes of engineers as well as the general pub-
lic. A large number of views and diagrams illustrative of
the subject are being prepared, to be shown through a
lantern, and the occasion promises to be one of the great-
est interest. Invitations will be sent to the members of
the various engineering societies residing in the vicinity of
New York, where the interest in rapid transit is nearly if

not quite as great as it was before the establishment of the
elevated railways, which are generally acknowledged as
being entirely inadequate to the present demands upon
their facilities.

E,x-Assemblyman O'Connor appeared before the Board
of Electrical Control on Friday to protest against the
stringing of any more electric light wires, on the ground
that when the bids of the various electric light companies
for public lighting were before the Gas commission the
bid of the New York Illuminating company was withdrawn
under pressure from the representatives of competing com-
panies, and that its bid was 25 cents per night as against

35 cents by other compa.iies for non-competitive points.

No authority exists for the withdrawal of such bids, and it

appears that the formality of advertising for proposals
must again be gone through with. The papers of a suit

were to be filed this morning in the Court of Common
Pleas, the object of which is to set aside the contract
awards and to compel the commission to readvertise. Mr.
O'Connor makes no charge of corruption, but claims that it

is a dangerous precedent to establish.

John O'Brien, a lineman employed by the Metropolitan
company, was arrested on June 7th and charged with hav-
ing attempted to string a wire along Broadway without a
permit from the board. When the officer asked O'Brien
for his permit he showed one signed by Secretary Moss
authorizing him to stretch a wire from No. 72 West Thirty-
ninth street to No. 47 Third avenue, but not mentioning
Broadway. He also showed a piece of paper marked
" ' O K.' Moss." When the latter document was shown
the case was at once abandoned. It subsequently ap-
peared, however, that this sign-manual was simply a
private pass given to the man to secure admission to the

roof of the theater building of which Mr. Moss is the

lessee.

The Metropolitan Telephone and Telegraph company
has just placed on the market its issue of first mortgage
gold bonds to the amount of $2,000,000, drawing 5 per
cent., and running thirty years. They are liens on all real

estate, rights-of-way, lines, and apparatus. As the com-
pany is earning $600,000 per year, and the money to be
raised is for the improvement of very desirable real estate,

the investment may very properly be considered gilt edged;
if not, the indorsement of the parent company could no
doubt be readily secured.

The new laboratory of Mr. Edison at West Orange is

already becoming a Alecca for the Jersey school teachers.

The Essex County Teachers' association visited it last

week to the number of 120, and spent a couple of hours
very pleasantly in inspecting that interesting establishment.

They subsequently held a meeting for the election of offi-

cers in the library, and passed a vote of thanks to Mr.
Edison and his employes.
The incandescent gas-light people are now making an

appeal for financial support through the solicitation of sub-

scriptions to their stock. The Welsbach company led off,

but was followed up immediately by the Lungren com-
pany, which claims to hold all the patents of any im-

portance. The Wehbach people have rooms on Twenty-
seventh street, where the advantages of the system may be

seen by visitors who are interested. These burners are not

considered superior to the incandescent electric lamp, but

are expected to aid materially in holding the ground
already occupied by the gas companies, many of whom are

becoming somewhat anxious as to the possibilities of elec-

tricity in the future.

Count Mitkiewicz. who made quite a stir nearly a year

ago in connection with his alleged telephone concessions in

China, has again appeared before the public as complain-

ant in a suit brought against Wharton Barker, at Phila-

delphia, in which he charges the latter with having broken

up his scheme. The'^count shows in his bill that in March,

18S7, he had a partner in William L. Paine in his efforts to

secure concessions for a telephone system in China. They
afterward took Mr. Barker into their confidence. The
count was to have a 3-20th interest, Paine 4-2Cth, and
Barker i3-20th. The telephone company was to have a

capital of $6,000,000, $1,000,coo of which was to be lim-

ited to Chine e subscriptions, the remainder to be owned
by a company to be formed with a capital of S20,oco,ooo,

to be called the Oriental company. P.

Minneapolis Mention.

Minneapolis, Minx., June 9.—The Minnesota Brush

company's station in Minneapolis Is an e.xceedingly inter-

esting establishment to visit, especially to one appreciative

of refinements in mechanical and electrical processes. _It

is replete with novel features indicative of comprehensive

mechanical ability coupled with electrical engineering, the

result being a model lighting station. The building is

placed on the bank of the Mississippi river, in the center

of which a crib has been built, thus insuring a never fail-

ing supply of water for the condensers. Several lines of

railway tracks are within a few feet of the station, and a

siding is laid whereby fuel is transferred from the car^ di-

rect to its receptacle with a minimum amount of handling.
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Ashes arc whccletl from ihc furnaces to llic river skic ami

tliinipcd there lobuiUlupa soliil and permanent bank. The
station being located very near the center of the city, a!l

of tlie lirst requisites for a station site are fuHilled, namely:

Minimum expense of liandlinji' fuel and refuse, abundant

water, and central htcalion. On the ground llonr of the

station are located the boilers, enjjines, pumps, shafting;

and pulleys; on the second (loorarethc lamp-room, superin-

tendent's olliccand dynamo-room, which are all light, com-

modious and roomy compartments. The liattery of boilers

cousistsof seven ()o".\i6' tubular boiicrsof 125-horse power

each. For the past four mouths experiments have been

conducted for substituting crude oil for coal as fuel. The
Chief Kngineer, Robert Williams, while being- naturally

conservative and not inclined to jump at conclusions, has

become an enthusiastic convert to the new system, and in

glowing terms vouches for the ailvanlagcs of crude oil fuel

as comparcti to coal. Five of the seven boilers are now
litted with the oil burning apparatus, and there has been

demonstrated a saving of 35 per cent, in the cost of fuel

for these five boilers, and 50 per cent, saving in labor of

caring for the boilers. The absence of dust, dirt and
soot in the boiler-room is very noticeable. It is necessary

to clean the Hues only once a week instead of every six

hours; and outside of natural gas it is the only practicable

method of complying with the smoke ordinance. The op-

eration of two valves regulates the heat to a nicety from no

lire to as intense a heat as the boilers will stand, and has

proven to materially increase the capacity of the boilers.

Mr. Williams has spent a large amount of time and study

over the problem on which so many are working, and to

him is largely due the credit of perfecting the de ails ap-

parently so successful. For storage of the crude oil two
immense iron tanks are being placed in the ground just

outside the station walls. These tanks rest on masonry
foundations, and are nearly buried, only their inlet ori-

fices appearing above the surface of the soil. They are

located parallel to the fuel siding, and tank cars will dis-

charge their cargo by gravity into the storage tanks. The
tanks each have a capacity for 325 barrels, or a total for

the both of nearly 30,000 gallons. The tanks are sur-

rounded by steam coils to prevent chilling of the oil in cold

weather. The oil Mows into the boiler room by gravity

pressure though a system of underground piping connecting

the tanks. The engine capacity of the station is an aggre-

gate of 6oo-horse power, all Reynolds' Corliss engines—

a

pair of 275-horse power engines, and one each of 175 and
150-horse power capacity respectively; all are worked con-

densing. The engines are placed side by side and drive

the parallel lines of shafting. All three lines of shafting

-extend across the entire width of the building, the driving

belts for the two further lines of shaft being carried down
beneath the floor by means of pulleys. This forms rather

a novel way of transmitting large powers and allows a sym-
metrical disposition of shafting and dynamos. The dynamo
pulleys on the shafting are all friction clutch pulleys of the

Hill pattern. The clutches are thrown out and in from the

dynamo room floor above by means of a vertical rod ex-

lending up through and just flush with the dynamo room
floor. A large socket wrench is applied to the upper end
of the rod whenever it is wished to throw a clutch in or

out. Applied to all the line shafting is a very neat auto-

matic oiling device which effectually prevents the occur-

rence of hot boxes. In the roof of the station is placed a
small oil tank, and from this tank is brought down an iron

pipe which branches to a horizontal pipe placed over and
parallel to each line of shafting. From these horizontal lines

of pipe a small piece of pipe with a pet cock on the lower
end is carried down to each journal on the shaft. The drip

from the journals is caught in a pipe which carries the oil

to other lines of horizontal pipe at the floor level. The e

latter horizontal pipes all converge to a filter. Thus, from
the tank in the roof the oil is led to the journals, and
from the journals through the filter, by gravity, pressure
alone. The oil from the dynamo bearings is also piped to

the filter. A small one-horse steam pump elevates the oil

from the filter to the tank in the roof. The oil is used
over and over, the slight wastage being more than com-
pensated for by the ne a' oil coming constantly from the
dynamo bearings. An attendant takes an occasional trip

among the shaft journals and adjusts the supply of oil by
means of the individual pet cocks, or shuts it off entirely

when the shaft is at rest. The cost of the apparatus is

quickly returned in the great saving of oil and the entire

freedom from heating of journals.

The dynamo capacity of the station is seventeen 55-light-

ers and one 30-lighter. Two of the 65-lighters are run-
ning on motor circuits, of which there are fourteen in use,

agsregating 65-horse power. For the large powers Brush
motors are used, and for small powers Baxter motors.
About 900 full arc lights are run from the station, and
1,300 incandescent lights on the series multiple system.
Twenty circuits run out from the switch board with a total

of about 150 miles of wire in circuit. The circuits are con-
stantly being increased by the addition of both arc and in-

candescent lights. The Leighton saw-mill has recently
been wired for ninety six and the McMullen saw mill for
eighty incandescent lights, both on the all-night circuits.

The ceiling of the dynamo room is fitted with a system of
hanging tracks on which run traveling carriages. To
the carriages are swung difTerential blocks and chains by
which armatures are quickly and conveniently handled.
The time consumed in taking an armature from the pack-
ing case and putting it in a dynamo is very brief. M. J.
Mershon, superintendent, ably assisted by Geo. B. Short,
foreman, preside over a dynamo room which is a
model of neatness and arrangement, and their affable
treatment of visitors makes an inspection of the station a
pleasure to be remembered. The business of the company
is ably handled by S. S Leo -ard, general manager. Taken
all in all the Minnesota Brush Electric company's station
presents many points of economical and convenient
methods and arrangements worthy of consideration and
adoption by companies operating station lighting plants.
The Minneapolis Electric Coristmction company have

been award-jd the contract for furnisliing electric bells m
the New ( Uobe building on Fourth street, consisting of two

elevator annunciators and an annunciator in the engineer's

room to call from the several corridors. They are also to

furnish the electric bells in the large tenement block now
being buill by O. S Buell ; and quite an extensive outfit of

electric bells and gas lighting for I'. W. Ilerzog.

A. S. Iluey, of the Edison company, a few days since

took a run out Dululh way, looking after the interests of

his company
T. A, Hughes, electrician for C. A. Tillsbury & Co., is

reported to be in Washington and Baltimore securing and

introducing an electrical patent.

A. 11. Gibbon, -electrician for the Washburn Mills and

elevator property, has recently returned from Duluth,

where he went to inspect the incandescent light plant in-

stalled in the Duluth Elevator company's elevators

by the United Stales Electiic Lighting company. Mr.

Gibbon reports the plant as being the finest elevator

plant in the northwest and giving the best of

satisfaction. Mr. Gibbon, in his capacity of electrical

engineer and inspector, has under his supervision

about 1,500 lights distributed among a number of mills

and elevators, and to Mr. Gibbon's intelligent care is largely

due the excellent satisfaction all of these lights are giving.

Bell & Co. are laying in a large stock of all sizes of

wire of the New York Insulated Wire company's manu-
facture. They have also added to their varied stock a fine

line of telegraph instruments and supplies. An important

branch of their business is construction work and general

wiring for all kinds of electrical appliances from battery

current They are now figuring on several large jobs of

this sort of work.
T. M. Magulre, mechanical and electrical engineer of

the Syndicate block, recently made up a statement con-

cerning the operation and service of the incandescent plant

in use in the block. The system is the United States Elec-

tric-Lighting company's, consisting of four dynamos of a

total of 1,500 lights capacity. Two New York Safety

Steam Power company engines furnish the motive power,

belted direct to the dynamos. The Grand Opera house is

lighted from this plant, as well as the two best lighted

stores in Minneapolis, namely, the Syndicate Clothing

Co., and Bradstreet, Thurber & Co. Mr. Maguire states

that the Grand Opera House is the finest lighted theater in

the northwest, and J. F. Conklin, manager of the Grand
Opera house, heartily concurs in this and emphasizes it

with the affirmation that the United States Electric Light-

ing company's system is the very best for theater lighting.

The high art furnishing establishment of Bradstreet,

Thurber & Co. is lighted in a manner at once unique and
ornamental and produces a beautiful effect from both ex-

terior and interior. Among the gratifying results, Mr.
Maguire's statement showed an average life of 1,050 hours
per lamp. Mr. Maguire is the Minneapolis agent for the

New York Safety Steam Powder company's engines, and
reports the inquiries good for that class of engines.

The Dynamo Tenders' Handbook is for sale by J. H.
Hurlburt, GilfiUan block, St. Paul, where siibscriptions are

also taken for the Western Electrican, H.

Little Rock, Ark., Asks for Light.

Little Rock, Ark., June 7.—The city is advertising

for bids for lighting the city with an arc electric light plant
and four towers with 100 arc lights of 2,000-candle power
each, the plant to be first-class in every respect and fully

equipped. Bids are also asked for lighting the city with
four towers and 100 arc lights for two years. Bids may be
made on either or both propositions, and will be opened at

noon, Monday, June 25th.

The Interstate Railway Construction company has been
incorporated. The capital stock is $500,000; James B.
Simpson is president. The object is to build railway, tele-

graph and telephone lines in Arkansas, Texas and
Louisana. K.

St. Paul News.
Sr. Paul, Minn

, June 9.—The St. Paul Electric Light
& Power company is a new incorporation organized for

furnishing commercial and street lighting for West St.

Paul. South Park and South St. Paul, covering all the terri-

tory on thf- west side of the river. The officers and directors
are; President, J. H. Lawrence ; vice-president, W. Wil-
lett ; secretary, James Walsh ; treasurer, A. M. Lawton

;

general manager, Henry Henley. These gentlemen also
compose the board of directors. The authorized capital is

$200,000. The company purchased of the Eureka Im-
provement company the lighting and power plant located
at South Park. They at present are running a 45 arc light
plant—Thomson-Houston system—and also furnishing
power for the Enos elevated electric railway. Mr. Henley
is negotiating for increasing the capacity of his station by
the addition of a 1,000 light incandescent plant. A terri-

tory from one to two miles wide and eight miles long is to
be covered with the incandescent system, although the bulk
of the lighting will be in West St. Paul, which is about
five miles from the station. The station is located upon
the river bank in a temporary building and the motive
power is two boilers and a Buckeye engine. A large com-
modious station will be built in the near future to accom-
modate the increased capacity contemplated.
The electric hght plant in the state capitol building was

started this week and moved off very smoothly. A few
minor details are not yet completed, but when finished the
plant will be one of the most perfect and handsomest
installations in the northwest. No expense has been
spared to make the plant as ornamental and complete in all

its details as was possible to attain. The switch-board and
mouldings are of oak. natural finish, and beautifully carved
and fitted. The instruments, electroliers and fittings are
sightly, finely finished and conveniently arranged. Two
dynamos of 650 light combined capacity are in service,
104 volt lamps are used, and provision is made for attach-
ing the system to the Edison station system in case of a

stoppage of the power plant. I wu il;iwkcyc electric

motors are placed in the tower of the capitol building, con-

nected to the lighting mains, and furnish power f(jr djiving

two large ventilating fans The lighting system is that of

the Mather electric company, and the work has been done
uniicr the supervision of F, C. Turner, general northwest-

ern agent for the company. Mr. Turner is to be congratu-

lated for making so successful and elegant an installa-

tion. The Mather company also has a large plant in the

Blair Oats, furnishing lights to all of the apartments and

stores of the building and in a number of adjacent build-

ings. The Blair plant ranks as one of the linest isolated

installations in St. Paul. The new office building of the

St. Paul, Minneapolis & Manitoba Railway company,
corner Third street and Broadway, is being wired for an

800 light plant by Mr. Turner, for the Mather company.
The power house of the St. Paul Cable Railway company_

is lighted by a 200 light incandescent plant, Excelsior sys-

tem. In appearance the dynamo is a fac-simile of the

English Allen machine, and Brush Swan lamps are used.

The plant was set up and wired by B. II. Leveridge of the

St. Paul District Telegraph company, and is giving good
satisfaction.

The telephone company is rebuilding its Selby avenue
line, replacing 30 foot poles with a line lot of 45 foot

poles. The local manager, Mr. Joyce, contemplates a very

laudable move, that of giving each of the girls of the ex-

change a vacation, probably of two weeks' duration each.

In a busy ofifice like that of the St. Paul company the girls

must be constantly on the alert, and nine or ten hours of

unceasing vigilance is wearisome. A vacation of rest and
recreation wHl prove a del ghtful novelty from the infinitely

abused " hello " to gum chewing. Tlie solace of gum
chewing is prohibited the girls while on duty, but the tooth-

some morsel will suffer during the coming summer when
the telephone girls have their vacation.

E. R. Oilman of the Thomson- Houston company has
recently returned from a business trip to Chicago.

Henry Henley, of the St. Paul Electric Light & Power
company, is taking in Cincinnati and other points investi-

gating the subject of incandescent lighting.

J. H. Woolsey, of the United States Electric Lighting
company, has returned from a tour through central Wis-
consin,

C. H. Wilmerding, represen ing the Northwestern Elec-

trical Accumulator company, was in the city the early part

of the week.
A. W. Butterworth, for the Callender Insulating and

Waterproofing company, showed samples and quoted
prices in St. Paul a few days since.

H. B. Watren, in the interests of the United States

Electrical Lighting company, visited various points on the

shores of Lake Superior the past week.
Jason Hidden, manager of the Minneapolis Electric

company, recently returned from the east and visited St,

Paul friends. Okonite wire moves steadily to the front

under the pilotage of Mr. Hidden.
A smoke ordinance has been passed by the council of

St. Paul looking towards the abolishment of the smoke
nuisance. Certain portions of the city are excepted, com-
prising the wholesale and manufacturing districts and the

railway yards, but in the distr.ct not so excepted are

located the three electric light stations, namely : the gas
company, the Economy Steam Heat company, and the

Edison company. How the grdinance will be enforced in

respect to these three important fuel consumers, and if en-

forced what methods will be pursued in observing the

ordinance, will prove a matter of much interest. On these

beautiful summer evenings a magnificent picture of the

city is obtainable from any of the picturesque bluffs sur-

rounding the city ; the only blots on the fair view are the

three dense clouds of inky smoke constantly belched forth

from the stacks of the institutions named. Other manu-
facturing industries are shut down for the night, railway

locomotives are nearly all housed, what few are in oper-

ation only adding the requisite amount of animation to the

scene to prevent an appearance of absolute inactivity, and
the air takes on a rural transparency and pureness. The
billowy masses of floating carbon disfigure alike the fair-

ness of nature and the handiwork of man. So much from
an esthetic standpoint

;
practical considerations are too

well known to need comment.
The council also granted permission this week to the

National Conduit company to lay their conduits in St.

Paul. In a quiet way the matter of forcing all wires

underground is being agitated. W,

Kansas City, Mo.
Kansas City, Mo., June g.—The board of police com-

missioners is renewing its efforts to secure a system of

police patrol boxes. They are hampered in many respects

but mainly by the fact that the appropriation for the pres-

ent year is no more than enough to sustain the force with
its present equipments. The board has assurances that it

can secure and maintain for one year 100 patrol boxes for

$5,000, and indeed the Home Telegraph and Signal com-
pany of this city, representing the Police Telephone and
Signal company of Chicago, has already submitted a bid

to that effect. Additional boxes will be furnished at the

rate of $42 each per year. The system -which the com-
pany proposes to put in is the same which is in operation

in Chicago, St. Louis, Cincinnati and elsewhere. There
are about i,Soo blocks in the city, and it is proposed to

place a patrol box in the centre of squares of twenty-five

blocks or more, depending on the character of the district,

and one at each corner of the squares. It is believed by
this wide distribution 100 boxes can be made to answer the

present needs. The manner of raising the necessary $5,000
has not yet been discovered. Chief Speers, of the police

force, has suggested to the board that with the patrol boxes
in operation there will be little use for the mounted police,

and estimates the receipts from the sale of the horses, the

saving of the pay of stablemen, the cost of feed, etc., wil 1

give the board $3,600, and that it can squeeze the re-

mainder out of the general appropriation. The chief is of
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^ the opinion that at a pinch it would be better to reduce the
force than do without ^the patrol box system. He be-
lieves that if the system had been in operation here last

winter during the operations of the foot-pads, which resulted

in numerous street robberies, several assaults and two or
three murders, the murders would have been prevented and
the foot-pads arrested.

The application of electricity to public service is also

being extended in the fire department. Kansas City has
never had any other fire alarm system than that furnished
by the telephones. This has proven so successful that
Chief Hale says he would not allow an electric fire alarm
system of the usual kind in operation to be put up here
free of charge. Heretofore when a fire was discovered,
the alarm was immediately telephoned into the exchange
and the operator at the exchange notified the fire depart-
ment. There were delays sometimes by the inability to

obtain the ear of the operator at the exchange. About
two years ago Chief Hale suggested to the electricians of
the telephone company, Messrs A. Barrett and Joseph
Zentner, to devise some plan by which the alarm could be
sent directly to the fire department. Since then the elec-

tricians have been working on the idea and have only lately

perfected a device for accomplishing what is desired.

The plan involves a loop or series of loops through dif-

ferent parts of the city direct to the engine house. The
loop can be tapped by any number of telephones. The
actual invention cons sts of a box about four or five inches
in dimensions, containing two electro-magnets. The box
stands right in the exchange line. An armature is so
placed that by the action of a lever the telephone is

thrown in direct connection with the loop extending to the
fire department. When the lever is pulled down the arm-
ature makes connection with the front contact, which is

part of the fire alarm circuit, establishing a complete cir-

cuit from the fire department to the subscriber's station,

where the lever is pulled. Between the fire department
instrument and the ground are placed the batteries which
send the current through the magnet at the subscriber's

station, holding the armature upon the electromagnets
until it is released by the operator at fire department head
quarters. To restore the subscriber to his exchange line,

the operator at fire department merely presses a button
which short-circuits the battery and releases the armature.
The box may be placed at a distance from the telephones
so that the fire department may not be unwittingly called

up when only " central" is wanted. Each box contains
a register throwing a number into view every time the
lever is pulled down, acting as a check on any tendency to
" monkey " with any fire department. An important fact

in connection with this system is that if the telephone ex
change were to be destroyed this would still operate as a

fire alarm. Strong efforts are being made to have the city

appropriate an amount sufficient for the manufacture of

enough boxes to supply the business portion of the city

and have the system given a fair trial.

The ability of the telephone in Kansas City to act as a
fire alarm can be judged from the fact that there are 2,425
telephones in operation in this city. Only seven other
cities have more telephones than this. Chicago is one of

them. St. Louis is not. St. Louis has only 2,070. There
is no great demand for quick and frequent communication
in St. Louis. Besides, there is a respectable minority in

St. Louis that believes the telephone an invention of the

devil and an irreverent innovation to be frowned down.
But Kansas City excels all cities in the use of the tele-

phones she has. The first syllable uttered in Kansas City
in the dim gray of the morning's dawn is "hel," and the

last that salutes the twilight memory of the day that was,
is " lo." Each of the 2,425 patrons of the telephone in

Kansas City call up "central " on an average twelve times
a day. In no other city does theaverage exceed eight times.

There are besides thirty toll stations connected with this

exchange, an increase of ten over the number a year ago.
The farthest exchange is 13S miles away.
The Kansas City Electric Light company will soon have

3,100 incandescent lights in operation and 850 arc lamps,
that is, it is fully prepared to operate that number, and as

the demand is rapidly approaching that number, it is fair

to say that the company will soon be operating that number.
Then something will have to be done because there is

going to be a demand for more lights still. The alternat-

ing current sustains 1,500 incandescent lights, and the

direct current 1,600. This company has recently secured
the contract for lighting the new Midland hotel. This
contract calls for r,ooo incandescent lights and 15 arc

lights.

Two new $75,coo electric light plants are to be estab-

lished here if the statements of those interested in them are

to be believed. One will_ be that of the Hallett Electri-

cal Illuminating and Power company; the other that of the

Interstate Electric company. The latter will be an ac-

cumulator plant. The Hallett plant will be located at

Twelfth and Franklin streets. Buildings will have to be
erected for the plant. The Interstate's plant will be in

the basement of the $350,000 building now being erected

at the corner of Ninth and Walnut streets by the Keith
& Perry Coal company. Boilers are being put in of 400-
horse power, and the final capacity of the plant will be
10,000 incandescent lights.

The Kansas City Steam Heat, Light and Power company
will, in addition to furnishing steam heat and power, furnish

electric light and power. It has not begun operations yet,

confining itself entirely to the work of surveying and
planning. It proposes to be the biggest thing in town, and
its preliminary appearance has a tendency to convince one
that it will be what it proposes to be. The company will

establish a steam plant of 3,500-horse power, and four
electrical plants of a light capacity of 10,000 incandes-

cents and 1,000 arcs. But it expects to operate also many
electric motors for elevators, etc.

The Kansas City Electric Light company has the con-
tract for lighting the tunnel of the Interstate Elevated
Railway's cable line, which extends from Bluff street to

Pennsylvania, about 800 feet. The tunnel will be lighted

automatically by an original plan. The main point about
it is that as the cable train enters the turn an attachment to

the top of the car, shaped like a V, will connect the wires
necessary to complete the incandescent light circuit, and
the tunnel will remain lighted until the car leaves it,when,
as the V is withdrawn, the circuit is broken and the lights

are out. A.

Kansas City, Mo.. June 9.—The Interstate Electric

company of this city are the western agents for an accumu-
lator system of electric lighting, and are pushing this

branch of their business, which is growing rapidly. The
company are now announcing to the business men of this

city the installation of their new plant in the Keith &
Perry bui'ding at the corner of Ninth and Walnut streets,

from which point they will be ready within the next thirty

days to furnish light or power at the pleasure of the con-
sumer, night or day,

O. W. Ditsch, superintendent and electrician of the
American Electric Light company, left Wednesday night
for a two months' tour through Germany, England, and
France. Mr. Ditsch is one of a party of four gentlemen,
all of this city. In the course of their trip they expect to
visit Hamburg, Berlin, Strasburg, Frankfort, Paris, and
London. The party sail from New York city on the 14th
inst.

Chas. A. Rolfe, special agent of the Gamewell Fire
Alarm company of 118 La Salle street, Chicago, was in the
city last week on business for his house.
Among the \isitors in the city this week were W. H,

McKinlock of the Central Electric company of Chicago,
and W. L. Candee, treasurer of the Okonite company.
This company have made such arrangements that their

agents in this city and Omaha can get their supplies direct

from Chicago instead of New York.
L. H. Horton of New York was in the city last week on

a prospecting tour.

The Hiawatha Electric Light and Power company of

Hiawatha, Kansas, will decide on a system of incandescent
lighting Tuesday next. There are a large number of

bids in.

C. H. Cone of the Electrical Supply company is on a
trip through the west. D.

From Topeka, Kansas.
ToPEKA, Kan., June 9.—Work is progressing rapidly at

the new electric works of the city. The steam pump made
by Dean Bros., of Indianapolis, Ind., has been placed in

position and tested, proving eminently satisfactory. The
boilers are in position and the foundations are ready for

the dynamos. Superintendent Reilly says that unless
something now unthought of occurs the city will be bril-

liantly illuminated on the night of June ilth. There is

already a strong demand for thirty or forty more lights

than the present capacity of the plant will furnish, and the
city council is seriously debating the question of issuing

bonds and purchasing an additional 75 horse power engine
and two dynamos, which would entail a total expense of

^13,500 and increase the number of lights by sixty.

Oakland Grove, the new pleasure resort, is furnished
fifteen arc lights by the local Brush Electric Light com-
pany.
An electric lock has been placed on the door of the cash

room of the state treasury. The touching of any of three

buttons located within the reach of the treasurer and his

deputy and clerks locks the doors instantly and they can
be opened only by pressing another button.

An informal communication was received at the last

meeting of the council from the Brush Electric Light com-
pany in relation to furnishing lights for the streets. The
communication stated that the company would contract to

furnish " fifteen hghts in the Third ward for seventy-five

cents per night on one year contract ; on a three-year basis,

fifteen lights, fifty cents ; sixty lights, thirty cents ; ninety
lights, fifteen cents ; one hundred and ten lights, five

cents ; one hundred and twenty lights, free." The mayor
remarked that he thought 120 lights would about meet the

requirements of the city. But as the communication was
not in the legal form of a proposition the last and gener-

ous offer of the company could not be accepted, but a reso-

lution was adopted providing for the city negotiating with
the Brush company for electric lights for the streets and
appointing a committee to conduct the business and to re-

port at an early date. C.

Enterprising Kansas Towns.

Atchison, Kan., June 9.—For some time past it has
been known that negotiations were pending for the forma-
tion of a new company, with the view of purchasing the

plants of the Atchison Gas company and the Electric Light
company. These negotiations culminated during the past

week in the purchase of both of those installations

by the Atchison Gas, Electric Light and Power company.
The new company is chartered under the laws of the state,

and is virtually the old gas company. The directors are J.
P. Pemeroy, A. G. Otis, James M. Chisman. J. P. Brown,
and E. S. Wills. The new company is officered as follows:

President, J. P. Pemeroy; vice-president, A. G. Otis; treas-

urer, R. A. Park; secretary and superintendent, James M.
Chisman.
The deeds show that the Atchison Electric Light and

Power company transferred to the Atchison Gas, Electric

Light and Power company ail its real estate, franchises,

and personal effects for a consideration of $50,000, and that

the Atchison Gas company, as above indicated, sold to the

new company all its effects, franchises, etc., for a consid-

eration of $200,000.
It is the intention of the company to immediately make

extensive improvements, for which arrangements have been
already made.
The improvements contemplated include a separate in-

candescent light system and powers for the machinery in

factories throughout the city.

Clay Center, Kan,, June 9.—A. F. Dexter is arrang-
ing to put in an electric light plant here. He has just re-

turned from a trip to Kansas City, Mo., where he witnessed
the operations of the storage battery system, and was fa-

vorably impressed.

Wichita, Kan., June 9.—The manager of the local

telephone exchange has received a letter from the president
of the Missouri and Kansas Telephone company, slating
that the painful lack of telephones in the city would soon
be remedied. There are at present over one hundred
orders on file, and more orders will be given as soon as it is

seen that the telephones will be put in.

The Thomson-Houston companj^ has obtained the con-
tract for constructing the Wichita, Riverside and Suburban
Electric railway for two miles. If this proves satisfactory,

three miles more will be built. This is the contract which
it was first announced the Sprague company had secured.

Oswego, Kan., June 9.—The Oswego Electric Light
company has let the contract to the Kansas City, Mo.,
agency of the Thomson-Houston Electric Light company
for thirty arc and five hundred incandescent electric lights.

Beloit, Kan..June9 —This city is becoming wild for

an electric light plant. At present a delegation of citizens

is visiting the neighboring towns where electric tight

plants are in operation for the purpose of ascertaining
which is the best system. Bonds will probably be voted
and a plant established before the season closes.

Emi'Oria, Kan., June 9.—The electric light plant here
was struck iDy lightning the other night, and the city has
been compelled to return to gas. There are fears that the
heavy rains, if continued much longer, will drown the
water-works.

Kansas City, Kan., June 14.—Ben Freidburg, after

waiting almost a year, has at last secured from the city

council a franchise for an electric light system. He will

begin work on his plant at an early day, which will involve
an outlay of $25,000. Under the franchise Mr. Freidburg
will rent an arc light for $12, a cut of §5 on the Kansas
City, Mo., companies' charges.

William Fletcher has also been a seeker for an electric

light franchise, and in the last meeting of the council, at

which Freidburg was successful, made the statement that

Freidburg had offered him a sum of money to withdraw his

application. Freidburg denounced this as a lie, and the
dynamos immediately began operations. Chain lightning,

alternating currents, arcs, incandescents, high and low
tension batteries, accumulators, et cetera, et ceterum, flew

back and forth for the next few moments, but the sergeant-at-
arms acted as a non-conductor when interposed between
them, and thus prevented mutual annihilation. D.

From St. Louis. IVIo.

St. Louis, Mo., June 9.—The Bell Telephone Co., con-
tinues to remove the telephones from subscribers' premises
as fast as their contracts expire. The decision in the test

case whicli will be carried to the Supreme Court can not be
reached before October. Nearly three-fourths of all the in-

struments will have been removed by that time should the
company still continue its present plan. Mayor Francis
ordered the street commissioner Wednesday afternoon to

remove the wires and poles as fast as they were abandoned
by the company.
The company claims their authority to do business comes

from the state, not the city, and hold that the city can not
remove their poles; if such a thing were tried the company
will seek relief in the state courts. Street inspector
Murray reported the poles on the west side of Twelftq
street between Clark avenue and Chestnut as not in use
and could be removed without interfering with any other
company. The city will move slowly in this matter as the
street commissioner says they can not remove the telephone
poles on a great many streets, as they are occupied jointly

by the telephone., electric light and fire alarm wires.

There is considerable talk of a large incandescent plant
for this city, low tension direct current to be used. A $50,
000 plant is the size talked of.

The Brush-Julien motor car on the W^ashington avenue
road is again running. Electric motors are in great favor
with the people of St. Louis.

There is a 250 light United States plant going in the
building at the corner of Sixth and Olive streets, for the
use of the E. Jacard Jewelry company.
The Mercantile Library plant will be started July ist.

The non-arrival of the engines will make it impossible to

start it any sooner, B.

Missouri IWessages.

St. Joseph, Mo., June 9.—The telephone company is

busily engaged in replacing its numerous wire cables
wherever possible. Superintendent Yenawine reports 650
subscribers at present.

One morning during the past week the telephone wires
on the Savannah extension became crossed-with tlie wires
of the Union railway's electric line, and the telephone sys-

tem came very nearly being knocked out. Two telephones
were burned out in less time than it takes to tell it, the

switch board at central station was set on fire, and the girls

were panic stricken. Prompt measures prevented trouble,

however.
The convention of the Southwestern District Train Dis-

patchers was held here during the past week. The follow-

ing officers were elected for the coming year: President,

I. T. Dyer of St. Joseph, Mo ; vice president, John Flem-
ing of Trenton, Mo.: treasurer, W, R. Robinson of St.

Joseph, Mo.; secretary. A. G. Smart of St. Joseph, Mo.;
executive committee, W. Clinton, chairman of Elcion, la.;

B. Bean, of Brookfield, Mo.; PI. B. Ware, of Lincoln, Neb.;

delegates to the national convention in Cincinnati, June
I2th, H. H. Libby, H. B. Ware, L. B. Carroll, W. C.

Sutherland.

The Union Railway company is pushing thew^ork on the

electric equipment north of the Market square. A large
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fierce of men is Lu^ii^nl in l.iyiiit; llic iliniblc lr.uk. 'I'lic

pules arc in piKition nlonj^- llic (.•ntirc roiilc ami llie work of

slrinj^inn llic wires lias been almost, conipleteil. It is

expected that operations can be bcj;un within ten ilays.

liooNVii.i.K, Mo., June 9.—C. li. Rhodes was recently

voted by an overwhelming majority a franchise for an

eiec'tric lijjht system, and has begun work upon his plant.

Thomas li. Wright, representing the gas company, has

served notice on the council that he intends to lest the

validity of the election on numerous grounds. The pros-

pects for a long and tedious fight are good. Mr. Rhodes
intends to go right ahead with his plant and stop only

when compelled to do so which he thinks will never be as

Ihe result of the action of Mr. Wright.

MouKKI.Y, Mo., June 9.—The construction of an

electric railway is being strongly agitated here.

I.KHANON, Mo., June 9.—Lebanon has been moving along

for many years steadily advancing, but still attracting no

special notice from the outside world. The oilier day a

prtfspecting well was sunk here, a vein of water was struck,

and the macliinery and pipes were found to be magnetized.

Since llien thousands from all parts of the country have

visited the city, and the news of its magnetic well has been

w.ifted on every breeze to all parts of the country.

The magnetic influence is so strong that all the iron and
steel of the machinery connected with the pump has

became ihoroughly magnetized; a piece of steel rubbed

on any of the iron connected with the pipes will soon

become sufliciently charged to pick up a common nail, and
by taking hold of two pieces of iron, each touching the pipes

so as to form a circuit, an electric current is detected. A
knife blade warmed and inserted in the water becomes
readily magnetized.
The water possesses highly curative powers for such

diseases as rheumatism, etc. The proprietors of the well

have already let the contract for building a large bath

house, and it is proposed to erect an extensive sanitarium

here at an early date.

Professor E. M. Shephard of Drury college, Springfield,

Mo., has analyzed the water and found but 55 per cent, of

a grain of solid matter in a gallon, with the exception of a

small per cent, of carbonate of lime and magnesia.

Sprin'GField, Mo., June 9.—The stock books of the

Springfield Electric Railway and Power company have

been opened for subscriptions. The capital stock of the

company is limited at $50,000, of which the citizehs are

given a chance to subscribe for $25,000. The stock is

guaranteed to pay 6 per cent, at the end of twelve

months, and may be redeemed at par at that time. It is

being taken rapidly.

The posts on which the electric railway coTpany will

run its wires will be made of gas pipe, and will be orna-

mental as well as useful. They will be arched across the

street and will be placed two hundred feet apart. On such

portions of the line as are not reached by the lights of the

city, the company will place lights so that the entire line

will be illuminated at night. The opening of the line for

operation, which will be in August, will be celebrated by
the company and city in grand style.

IIallsville, Mo, June 9.—During a thunder-storm
last week Carpenter Bros.' mill was struck by lightning,

the smoke-stack being completely demolished. On the

window of the office was photographed plainly " 18S8,"

with ziz zag lines between the figures. On the wall oppo-
site hung a calendar, from which the photograph is sup-

posed to have been taken.

Independence, Mo., June 9.—The Presbyterian church
here has been wired for i6r incandescent electric lights. It

is asserted that this is the only church in Missouri lighted

by electricity. E.

Indianapolis Items.

Indianapolis, Ind., June 9.—Judge Gresham's decision

in the suit of Brush Electric Manufacturing company
against Owens Pixley & Company, though in effect against

Fort Wayne Jenney company, was received here by mail
Tuesday of this week and created considerable excitement
among those interested in electric lighting, as it makes a

monopoly of arc lighting impossible, whereas, if the de-
cision had been in favor of the Brush company, several of
the electric lighting companies at present in existence would
have had to close out their business.

R. T. McDonald, general manager of the Fort Wayne
Jenney company, who was in this city, says: *' The mat-
ter hinged entirely on the differential principle at the point
where the wires connect' with the lamp. Our patent was
granted in 1SS2. All we claimed was the construction and
not the principle. The Brush people had a claim in the
patent ofiice in iSSo, which was granted in 18S5 by a new
examiner after it had been repeatedly rejected. Mad that
claim been maintained, it would have given the Brush com-
pany the control of arc lighting. The Brush claimed that

it covered the differential principle in a patent granted in

iS/S, but it did not claim it then. In iSSo, after having
left it open to public for two years the company came for-

ward and claimed it, and in 1SS5 finally got it granted, but
this decision sets aside that grant on the ground that it had
already been dedicated to the public."

At Monday night's session of the city council, the com-
mittee on electric lighting made its report, having visited a
large number of cities and seen several lights besides those
of bidding companies and found many good points in all.

They made no recommendation as to accepting any of the
bids, but presented the following :

" Your committee re-

port that it has information which leads it to believe that

lower bids than those here reported can be had from the
companies above named (Brush, Thomson Houston, and
Fort W'ayne Jenney), or at least from some of them, and
therefore these side bids are returned to your honorable
bodies without any recommendation as to which if any bid
should be accepted." The report brought out considerable
sharp debate. The following motion was introduced

:

" Tiial all bids for electric lighting be rejected, and that

the city engineer be and hereby is directed to advertise for

bids, the specifications to be modified so as to give the city

the first option of purchasing the entire plant at any time

within three years; bids to be opened at the next regular

meeting of the council." Immediately after this a motion

was made to contract with the Thomson- Houston company

at their bid, the member making the motion stating he had

traveled considerably, and had never seen a better lighted

city than Terre Haute, Ind., where the Thomson-Houston
light was in use. This motion was immediately tabled.

An amendment was then offered to the former motion,

"Tiiat the city engineer be requested to also advertise for

any other device for lighting the city by electricity, natural

or manufactured gas," which was adopted, as was also the

original motion. This amendment is evidently in the in-

terest of the artificial gas company and is regarded as a

victory for them.

It is stated a company stands ready to bid for lighting

the streets_ with incandescant lamps and use the old gas

lamp posts.

There is also an agent for a patent gas enricher in the

city, but as it will cost in neighborhood of $75,000 for the

right to use it, that probably settles it as far as this city is

concerned. Upon their request the mayor has returned

the $5,000 check filed by the Thomson-Houston company
with their bid.

As stated in last week's letter, the Electric Street Railroad

company began work on their track on Meridian street last

Monday, but were stopped by the city authorities, as their

charter calls for a cable line. An amendment to their fran-

chise, changing from cable line to electric motor, was in-

troduced at Monday night's session of the council and re-

ferred to the committee on railroads. Their work at pres-

ent is at a standstill with about 500 feet of double track

down. On Tuesday morning the Citizens' Street Railway
company began in several places to lay track on the Elec-

tric company's right of way, claiming their franchise gave
them rights to all streets and certain alleys in the city. A
special meeting of the city council was called Thursday
evening to take action in the case, but adjourned without

doing anything. It was decided that the companies would
have to settle their differences in the courts. Col. Hallo-

way, the manager of the electric company, says: " It is

our intention to build these lines if we are permitted. The
money is ready and all orders promptly cashed. Some of

the persons interested have electric patents."

Wabash, Indiana, was lighted by electricity to-night for

the first time. M.

lowan Indications.

DESMoiNES.Ia., June 9.—The fight that has been in prog-
ress here for something like a year between the broad gauge
and narrow gauge street railway companies and which it

was thought a recent decision of the Iowa Supreme court
had settled, continues. The narrow gauge was the first

street railway company and obtained its universal and
exclusive franchise in the days before, cable, electric or

steam dummy lines were thought of. The broad gauge
came in and secured a franchise to operate an electric railway.

The narrow gauge brought suit to enjoin its new rival,

was defeated in the lower courts, appealed to the supreme
court, and was defeated again. Then the broad gauge began
work on its tracks. On whatever street it started the nar-

row gauge immediately began laying track for its old "boss"
railway. And thus the fight is progressing, while many are
urging the city to deprive the old company of its charter
and summarily bounce it from the street.

The Capital City Gas Light company has begun erecting
its electric light building. The plant will be an extensive
one and the company's intention is to make it one of the
finest electric light plants in the west.

Council Bluffs, la., June 9.—T. J. Evans of this city

has returned from an extended trip east and after careful
investigation has come to the conclusion to recommend the
electric motor system for use on the Council Bluffs &
Omaha Bridge company's line. When the bridge is

opened, a motor car service will be put on. running every
five minutes between Council Bluffs and Omaha.

Sioux City, la., June 9.—The new manager of the West-
ern Union telegraph office, J. E. Dayhoff, has arrived from
Chicago. He is not only an expert telegraph operator and
well experienced in the management of an office, but is

also an expert electrician generally.

^
The Sioux City Gas Light company contemplates put-

ting in an electric light plant. The Edison company has
had a representative here, who has obtained the specifica-
tions and is preparing to bid for the plant. F.

Nebraska Notes.
Omaha, Neb., June 9.—Mr. Pantaleoni, the electrician

and manager of the Westinghouse Electric Light com-
pany, is here for the purpose of establishing an electric
light plant on a large scale.

The South Omaha Electric Light company has been or-
ganized. Application has been made to the council for a
franchise, and if it is granted the company stands ready to
have the plant in operation in ninety days.
The Interstate Fire Alarm company has been incorpo-

rated. The capital stock is $50,000. It will engage in the
manufacture of electric fire alarm apparatus. The incor-
porators are F. B. Johnson. A. B. Hunt, S. L. Wiley and
J. H. Dumont.
The Edison Electric Light company has submitted the

following proposition to the school board for lighting the
high-school grounds, and it is now under consideration :

Six lamps, 100 candle power each, $650 ; twelve lamps,
each 50 candle power, $800 ; twelve lamps, each 100
candle power, $1,050 ; twenty-four lamps, each 50 candle
power, ^1,200. This includes dynamos and all electric
appliances complete, wiring, etc. The lamps are to be
suspended from painted poles and each is to have a hand-
some reflector.

Wymorf,, Neb
, June 9. -Preparations are being made

by the Wymore IClectric Light company to begin work on
its plant at an early day. The city has granted the com-
pany a franchise.

David Crxv, Neb, June 9.—An electric light pUnt
will be established here.

TiccuM.SKir, Neb., June 9 —The Tecumseh Electric

Light company has been incorporated. The capital stock

is $10,000. A. M. Applegate and others are the incorpo-
rators.

NoiiFOLK, Neb., June 9,—The city has granted a fran-

chise to the Norfolk E'ectric Light company. Contracts
are to be let at once and the plant is to be in operation by
August loth.

Central City, Neb., June 9.—The city council at its

last meeting granted a franchise to J. R. Gordon to estab-

lish an electric light plant here, to be in operation in six

months. The lights are to be of the incandescent type,

and the city will take twenty five lights. The plant will

cost about ifio.ooo. G.

Colorado Cullingrs.

Denver, Col., June 8.—A proposition reported to the
council by the commitlee on electric light and gas, of the

Colorado Electric company to light the city for five years,

caused consideiable discussion in the last session of the
council. Some of the members thought five years too long
a time to let the contract for. Others favored taking more
time for consideration. Others were dissatisfied with the
terms. But the discussion ended in the acceptance of the

proposition. The terms of the company are as follows:

Twenty-seven towers now in use, $8640 per annum;
bridge lights, $12.50 a month; incandescent lights, $26 per
annum; the company to have the use of the 450 iron lamps
belonging to the city, and to continue the 450 erected by
the company.

Pueulo, Col., June 7.—The Pueblo Gas and Electric

Light company proposes to put in an incandescent electric

light system this summer. The press of the city is urging
the council to withhold the incandescent franchise until it

has advertised that it will be granted to the highest bid-
der, and then let it go to the highest bidder. J.

Gulf States News.
Laredo, Tex,, June 8.—The electric light company has

begun operations. Fifteen arc lights of 2,000 candle
power are being furnished by the company.

Cleburne, Tex., June 8.—The electric light building is

about completed, and a large number of the business men
are having wires and fixtures for the lights placed in their

stores.

Rockwall, Tex., June 8.—During a storm this week
lightning struck the residence of W. W. Bishop, four
miles south of town, the current passing down the stove-
pipe, through the floor, and kiUing a chicken under the
house. Excepting slight shocks, no one was hurt.

Dallas, Tex., June 8.—The Dallas Electric Light com-
pany has changed hands. Seth Miller is now the manager.
A new plant will be put in and $40,000 invested. The
new proprietors are determined to make the plant a success.

Greenville, Miss., June 8.—The old street lamps
have now been supplanted by the Van Depoele electric

light system of Chicago, which is proving a perfect success.
Nearly all the business houses are supplied with the new
light. The plant went into operation with eighty sub-
scribers.

Birmingham, Ala., June 8—The Southern District

Telegraph company has received the apparatus for the city

fire alarm service and is busy putting it in place. The
entire system is expected to be in working order in thirty

days. The apparatus includes twenty-five call boxes,
The telephone system is the only alarm system in use at

present and has proved eminently unsatisfactory. I.

From the Pacific Slope.

Oakland, Cal., June 5.—Robert W. Du Rose, for-

merly an employe of the electric light company, has brought
suit against the company for $50,000 damages for a shock
which rendered him insensible and resulted almost fatally.

He has since been under a physician's care and is still de-

bilitated in mind and body.

Los Angeles, Cal., June 3.—Work has begun on the

changing of the fire alarm system in this city from an open
to a closed circuit. It is expected that everything will be
working satisfactorily by the first of July. The system
was put in with an open circuit by the Richmond, Ind.,

company, two years ago.

Seattle, Wash. Ten, June 2.—The Seattle Street

Railway company will issue $60,000 bonds for the purpose
of converting the road into an electric motor line. When
the new system is put in operation Pullman cars will be
substituted for the cars now used. II.

THE electric LIGHT.
The Salem, O., Fuel, Gas and Electric Company has

been incorporoted with a capital of $200,000

An electric light company has been incorporated at

Norfolk, Neb , with a capital of $5,000.

The city council of Columbus, Neb., has contracted
with Schroeder Bros to light the streets with the arc light

for the ensuing year.

The Thomson-Houston company has contracted to in-

stall a 15 Hght arc plant for C. E. Brown, at 4100 Cottage
Grove avenue, Chicago.

A 650 light incandescent plant has been purchased of the
Thomson-Houston company of Chicago for the Hotel St.

Louis at Duluth, Minn.
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The Crawfordsville, Incl. Gas & Electric T.iglit comp:i.ny

has purchased a 100 arc light plant of Uie Thomson-Hous-
ton company of Chicago.

The Thomson-IIouslon company of Chicago has sold

to the Monroe, Wis., Electric Light company a 50 arc light

plant and a 500 light incandescent plant.

The Thomson-Houston company of Chicago has sold a

plant of seventy arc lights to the Capitol City Clas Liglit

and Electric company of Des Moines, la.

The Western Electric company, of Chicago, is install-

ing an arc-light plant to light the planing mill and lumber
yard of the G. B. Lesh Manufacturing company at War-
saw, Ind.

At Richmond, Va., the electric light committee has re-

commended contracting with the Virginia Electric Light
and Power company for lighting the streets of the entire

city for $66, 000 a year.

The American Electric Construction company was for-

tunate last week. Several of their dynamos, valued at

$3,000 each stored in the Guaranty Storage warehouse, in

New York, which was burned last week, were scarcely

damaged.
The city council of Blue Springs, Neb., has granted the

francliise for an electric light plant and a system of lights

to be operated in Blue Springs to Alexander Stewart and
Ora Richards. They intend to have the system completed
in about six weeks.

A new table ornamentation is jelly illuminated by electric

light. The dish, hidden from observation at first by a

silver cover and a mass of (lowers, is suddenly revealed

with the light shining through the mass from the center,

and the effect is electrifying.

The heirs of Thomas O. Murphy, who was killed in

Utica, on May nth, through a shock occasioned by con-
tact with one of the Utica Equitable Gas and Electric Light
company's electric light wires, have brought suit for $5,000
damages against the company.

Sir Morell Mackenzie examined the tliroat of the crown
prince with an electric lamp. The lamp is appended at the

end of what looks like a long, slender penholder, and the

proportionately small battery which supplies the electricity

is worn about the examining stirgeon's neck.

R. A. Robinson commenced suit against the California

Electric Light company and others, last week, t) declare

that he is the owner of 3,500 sha es of stock in the defend-

ant company, which now stand in the name of parties

defendant, W. and E, Kerr. The stock is valued at

$90,000.

The Brockport Electric Light company of Brockport,

N. Y., has been incorporated. Its capital stockis$i5,ooo

and its trustees for the first year are Erancis H. Leonard,
George D. Morgan, Merntt A. Cleveland. Horatio M.
Beach, Lucius T. Underhill, Dayton S. Morgan and George
C. Gordon.

At the meeting of the Cook county board in Chicago,
Monday, the finance committee's recommendation was ap
proved to settle the claim of the United States Electric

Light company for $20,355, the amount of the judgment
obtained against the county, and a warrant was ordered

drawn for the amount.

In an article recently contributed to. the Cluonicle by Mr.
Webster, an authority in American fire insurance circles,

tables are given showing the ten leading causes of fires in

Pennsylvania for the years 18S5, 18S6 and 1S87. In 1885
and 1SS7 electricity does not appear as a cause; in 1S86 it

ranked sixth among the causes of fires.

The Hallett Electrical Illuminating and Power company
will soon begin work on its plant to be located at the cor-

ner of Twelfth and Franklin streets, Kansas City. A build-

ing costing in the neighborhood of $75,000 will be erected

by the company. All preliminary arrangements are about
completed. As required by its franchise the company has
filed with Comptroller Thomas a bond for ^10,000 to in-

sure the city "against damages.

The woman's reformatory prison at Sherborn, Mass., is

to have an electric light plant, and the contract has been
awarded to Messrs. Claflin & Kimble, New England agents

for the Mather Electric Company, for 320 incandescent

lights, and they will begin work on the plant at once.

This makes the second state institution lighted by electric-

ity, the other being the state almshouse, Tewksbury, Mass..

of 500 lights, which was also awarded to the Matlier

company

Among the table decorations of a famous dinner given

recently in London were the following: In the center of the

polished table a miniature lake was arranged, above which
ferns and lilies nodded and swayed, and in which fishes of

varied colors darted, the whole surrounded by tropical

plants and glowing parterres of flowers. Small electric

lights were arranged about the lake and in the center a

fountain tossed its spray, while a colored glass ball lighted

by electricity rose and fell in the crystal jet. A wealth of

tropical foliage and bloom transformed the banqueting hall

into a bower of beauty in which tiny colored electric

lights flashed and glowed.

The jury which was investigating the cause of Lineman
Murray in New York, brought in this verdict last week:

We find that the death of Thomas Murray was caused by

an electric shock received from an improperly insulated

electric light wire operated and controlled by the Brush
Electric Illuminating company while in the discharge of

his duty as a lineman in the employ of said company on

May II, 18SS, at 616 Broadway, N. Y. We also

find from the evidence that said wire was not in

use, had not been in use for about four months
prior to May ii, and was permitted to remain a live

wire in a dangerous condition and position We therefore

find the Brush Elect ic Illuminating company responsible

for the death of Thomas Murray. We strongly condemn
the parsimonious spirit of the electric lighting companies

in maintaining a constant menace to life and property by

not keeping their wires in repair with proper methods of

insulation. We would recommend that the coroner immedi-
ately call the attention of the district attorney to the
illegal maintenance of wires above ground in this city.

Prof. Cicorge W. Plympton of the Brooklin Polytechnic In.

sti'ule in giving expert testimony in New \'ork last week,
said that there was no safe way of insulating wires over-
head, because the insulation wears off. The safest way,
he said, is to bury the wires in asphalt

The electric light in mills and factories means unques
tionably, says the Millers' Caztite, a decided reduction of

fire risk, although it was argued a few years ago that elec-

tricity, generated for instance by a running belt, was a new
fire hazard. There is, however, a certain minimum risk in

connection with the electric light which is put forth in a

number of rules just issueti by the Society of Telegraph
Engineers and Electricians The principal danger is, of

course, from overheating of the wires, caused generally by
defective joints, or corroded wires, which resist the cur-

rent, and cause a rise in the temperature, or a concentra-
tion of heat at the defective point. Bad joints and bad
insulators are therefore to be avoided, and such work should
only be done by competent men, Arc lamps should be in-

closed in order to catch any flying sparks or falling glass,

and above all, dynamos should not be installed in rooms
where there may be inflammable material, or where the air

is charged with dust.

THE ELECTRIC MOTOR.
E. P. Shaw of Newburyport will employ ihe Thomson-

Houston system on his Salisbury Beach radroad.

The East Side Street l^ailway company of Bro kton.

Mass., has decided to use the Thomson Houston system.

The Newark and Granville Electric Street Railway com-
pany has been incorporated at Columbus, O., with a capital

of $100,000.

The Ottawa Electric Street Railway company at Ottawa,

111., has been incorporated, with a capital stock of $100.

000. The incorporators are T. J. Graus, W. E. Rowan,
G. S. Eldridge, and James Briggs.

The New York board of aldermen has authorized the

use of five different kinds of electric motors on Third ave-

nue, between Twenty fifth and Thirty-ninth streets, by the

Brooklyn City Railroad company as an experiment.

The Thomson Houston company is rapidly extending its

motor business. The company has recently taken a con-

tract for building a six-mile electric road in Witchita, Kan.
The road will be opened with four cars. The company
will install a second electric road at Scranton, Pa., and
among other roads which it will equip are those at Syracuse

and Brainerd, Minn.

The Naumkeag Street Railway company has completed
arrangements with the Thomson Houston company for the

introduction and trial of their system of motors on the

Willows Branch of the road, and it is expected that the

road will be equipped and in running condition before the

close of the present season. Should the system prove
successful, the extension to Ipswich will probably be
carried out.

The Sprague Electric Railway and Motor company
have received an order from the United States government
for motors for use in the service, and an installation is to be

made at once on board the United States steel cruiser

"Chicago" of motors to be used in the training and eleva-

tion of the guns The electrical and mechanical apparatus re-

quired for this work will have to be of the most delicate

and perfect construction.

A dispatch from Grass Valley, Nev., says; It is rumored
authoritatively that a company is about to build electric

works on Deer creek below Nevada City. The electricity

there will be generated by water power, of which there is

an abundant supply, and will be conducted to such mines

in Grass Valley and around Nevada City as are not within

reach of water-power. This electrically transmitted power
is next in cheapness to water power itself. Several mining
companies agree to take the power.

The Rochester City and Brighton Street Railway com
pany, of Rochester, N. Y , is considering the advisability

of introducing electric motors on its lines. C. B Wood-
worth, secretary of the company, recently said that he was
watching the progress of electrical experiments on street-

car lines, and when the practicability of the motor from an

economical standpoint was demonstrated he would favor

its introduction in Rochester, The claims of Prof. Main
have been especially considered. The inventor claims

that his storage battery system possesses many advantages.

He asserts that the electrical appliances, according to his

method, are much more economical, and that their weight

is much less than those of other systems. The officers of

the street-car company say that no experiments will be

made on the Rochester line until thorough tests have been

made.

A dispatch from Aberdeen, D. T., says; Great excite-

ment was caused here June 8th, by the efforts of citizens to

prevent men and teams employed by the electric motor
company from further plowing up the main streets for the

construction of an electric motor line. Drays were driven

across the street to stop the teams. A great crowd gather-

ed and cheered the citizens upon the drays. The city

marshal ordered the drays away, but the citizens returned

to the attack with an order from the mayor prohibiting fur-

ther work. The franchise was granted in April, 18S7, with

provisions requiring the consent of the property owners a-

long the line These were not secured, and the city claims

that the right under the charter expired June 6th, no
consent having been secured. The company claims

that the provisions of the' city charter apply only

to horse car lines and not to. the motor line. The
citizens are excited, injunctions are being prepared,

and a Hvely fight over the franchise is anticipated. It is

thought that the mayor's order will be ignored and that

work will be resumed. This opposition arises from the be-

lief the company are simply protecting tlieir rights, and

will not construct the line this year. This the motor
people deny.

There arc now about $6,000,000 invested in the manu-
facture of electric motors in the United States, and this

large investment has nearly all been made within the last

three or four years. It represents either the independent
investment of companies engaged in the exclusive manu-
facture of motors, or an increase in the capitalization of
companies that manufacture electric light appliances, and
find the construction of electric motors a good auxiliary In-

dustry. Some of these companies employ many hundred
men, sometimes approaching a thousand, and they turn
out motors almost innumerable each year. These motors
are of all sizes, from one-half horse power, for driving
sewing-machines and such other light work, up to several

hundred horse power, for heavy work. They are becom-
ing a driving force in almost every industry, and can be
utilized in localities where the cost of obtaining fuel would
almost equal their operating expenses. The chief secret of

the rapid advance of this new mechanical agent is found in

the flexibility of its resources. Electricity is not the gen-
erator of power, but only the agency for its transmission
and distribution, as it is an agent for the transmission of
the human voice over the telephone wire. Through its re-

sources power can be distributed to any point and in quan-
tities to suit the customer. Steam, water, air, caloric, or
any known agency for generating power, is eiiher station-

ary or it demands stationary appliances; but electricity is

its messenger boy, its Puck, who will consent to do its er-

rands invisibly, and never a k a day off or the grant of lib-

erty. Does a lady want an infinitesimal bit of electrical

energy to relieve her boot on the treadle of her sewing-
machine? It can be delivered in her room through an iron

box not much bigger than her reticule. Is the restaurant

keeper plagued by an invasion of flies that expel all but the

most hungry and least profitable customers? They can be
gently wafted to the door by a multitude of revolving fans
and conged out either into the bright sunlight or the re-

freshing shower. Every where, anywhere, without a par-

ticle of dust, offensive odor, or disagreeable noise, the elec-

tric motor can be set to work, and, while it will bring the

substance of the thing wanted, it will leave behind every-
thing that can give offense. The electric motor has passed

its experimental stages, and the day seems to be rapidly

approaching when every house will find something for it to

do in lifting burdens from floor to floor, and performing
every possible labor that can be done by machinery. Manu-
facturers have not yet begun to construct motors orna-
mented with gold leaf, mother of pearl, and precious stones

to rock cradles in the nurseries, but these requirements will

come in time

—

New York Sun.

THETELEPHONE.
An attempt was recently made to communicate by tele-

phone with Marseilles from Dijon, a distance of 480 miles.

The experiment was entirely successful. A further trial to

extend the communication to Troyes, a distance of some
600 miles from JSIarseilles, was but partially successful,

owing, it is said, to defects in the line from Marseilles to

Troyes. As soon as these defects have been remedied the

trial will be repeated.

The water-jet telephone transmitter has been recently

exhibited in England, where it has attracted attention, both
by its novelty and its excellent performance as a long dis-

tance transmitter. G. W. deTunzeemann said of it in a

recent lecture: "The jet-transmitter consists of a small jet of

water, acidulated to render it a conductor, falling upon two
electrodes, consisting respectively of a platinum wire, and
a platinum ring, concentric with the wire, and separated

from it by a ring of glass or ebonite. The connection be-

tween the electrodes is formed by the nappe of the jet; and,
when the jet is thrown into vibration by the sound of the

voice, the variation of resistance between tlje electrodes

causes it to act as a transmitter of great delicacy. This
delicacy is so great that the voice of a person speaking in

an ordinary tone at a distance of fifteen or twenry feet from
the instrument is reproduced in a distant telephone with

the most perfect distinctness."

THE TELEGRAPH.
The Ohio River railroad's telegraph office, paint shops,

and master mechanic's office in Parkersburg, W. Va., were
fired by lightning recently and burned with the contents.

The United States senate bill to authorize the Paris,

Choctaw and Little Rock Railway company to construct

and operate a railway, telegraph and telephone line through
the Indian Territory has been passed.

A Maine telegraph messenger took a telegram the other

day to an old gentleman 70 years old, who never had seen

such a thing before, says the Lewistony<7W7-«(^/. The first

thing he did was to read the printed regulations on the top

of the blank, and it took him five minutes to get to the

message.

The question whether mental anguish can be considered

as an element of damage in an action for breach of con-

tract, was considered in a case recently decided by the Su-
preme court of Kansas in a suit against the Western Union
Telegraph company. The action was brought to recover

damages for a failure to deliver a telegraphic message an-

nouncing the death of the plaintiff's brother; and the plain-

tiff contended that in assessing the damages the jury should

take into consideration the mental suffering which was
occasioned by the delay on the part of the telegraph com-
pany. The court, however, held that damages for mental
suffering could be recovered only where such suffering was
an element of physical pain or a necessary consequence of

physical pain, or the natural and proximate result of a phys-

ical injury, and stated the general rule to be that "no dam-
ages can be recovered for a shock and injury to the feelings

and sensibidties, or for mental distress and anguish caused
by a breach of contract except a marriage contract."

An operator says in the St. Louis Globc-Dcmocrat : '* I
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saw it staled some time a^'o tiint tcIcRrapli opcialors play

the races on tips they ^et from the wires. 1 (,^uess that's

like a ^roinl many other fairy stories about operators who

arc said to yet poinleis about transactions ^^iveii them to

handle a message. Sonic of iheni play the races just for

the reason any other man does, because lie likes it. Very

few of them are in a position lo j^ct tips. Some of them at

the race track or near a lurf exchange have any amount of

them, but they don't have the time to put np their money,

or they have been bit and ain't yoing to rush off and back

a horse because some sport telegraphs another sport it's a

good thing. A man who handles messages lielwecn own-

ers and trainci-s gets some valuable pointers, and I have

heard of money made from tips picked np in this way.

But I don't know of any operator who has made money

out of it. A trainer has just as gooil a chance to get

wrong as a bookmaker, and an operator in a position to

handle racing messages gets more lips on a race than he

can gauge. I've seen half a do/.en condicting dead-sure

tips on a single race. Sometimes, when there is inside

news on a short horse sent from the tr.ick, an operator can

make a good thing, but I don't think many of them take

advantage of their position. Dozens of tips come from

the east every day to a man who may be playing the ex-

changes, and it would require more money than men in our

position have to hedge."

Miscellaneous Notes.

For obtaining fixed or detachable deposits of chemically

pure and very homogeneous iron, I\Ir. Barthol employs

the following process, according lo the Rivuc Scicnf'ijlque:

A bath of carbonate of iron is prepared with iS^j^ ounces

of sulphate of iron to 2>^ gallons of water, and 4^ pounds

of carbonate of soda to 2^^ gallons of water. To this is

added 5 gallons of water acidulated with sulphuric acid,

and there is thus obtained an electrolytic liquid in which,

on the one hand, are immersed the objects to be covered,

and, on the other, an iron or steel anode of the size of the

object to be coated with pure iron.

Thomas A. Edison, the inventor, is now dividing his

time between the joys of paternity and experiments upon a

new electric flying machine which he has been commis-

sioned by the Spanish government to make for war pur-

poses. The system will be one of revolving fans, to which

power is supplied by means of a wire connecting with an

electric dynamo on the earth. The fans are not only to pro-

pel, but lift the air ship. Then with a properly equipped

car an officer can ascend and take photographs and sketches

of the enemy's position, which will give a great strategic

advantage to the Spanish commander. Mr. Edison is con-

fident that his experiments will r^:?ult successfully.

—

New
York Tiihime.

Klectric welding has now been put on a commercial

basis, says the Boston BiiUcthi. A company has been

formed mainly by Boston capitalists with a capital stock of

half a million, which will turn out welding machines. The
machines will be sold, but the company has a royalty on

every weld made by their machines To make this practical

a meter is set upon them all. This meter has upon it three

dials resembling those on a gas meter. By its peculiar con-

struction, it is claimed, it will not register unless a perfect

weld is made. The new company is backed by consider-

able capital, by which it is enabled to buy up all the experi-

mental electrical welding methods in the country. These
machines will weld anything in the shape of metal. They
do not require thai both metals shall be of the same ma-
terial, as iron has been welded to brass in the experiments

tried. The machines as they are now built will weld &n

iron cable or a watch-spring with equal readiness.

Personal Paragraphs.

Prof. A. Graham Bell sailed for England June 2d to at-

tend the meeting of the Royal commission for the instruc-

tion of deaf-mutes-

Schuyler S. Wheeler contributes to Harp'crs Weekly of

June gth a very clear and interesting description of the

fundamental principles of the Edison perfected phono-
graph.

W. J. Creelman, engineer of the Woodbury Engine com-
pany of Rochester, N. Y., spent several days in Chicago
last week. Business, especially in the line of sales of

their new electric light engine, he reports very good.

Mrs. W. H. Potter, wife of the general manager of the

Nebraska Telephone company, died in Seward, Neb., May
23d. Mr. Potter was in Chicago at the time of his wife's

death. Mrs. Potter had been ill for several months, but
was thought to be improving until within a short time of

her death.

S. A. Duncan, superintendent of the Allegheny County
Light company of Pittsburgh, Pa., was in Chicago two or

three days the latter part of last and the fore part of this

week. Mr. Duncan is recovering from a severe attack of

pneumonia and is on his way to Colorado for a month or

two vacation.

Edward E. Iliggins, formerly of the Standard Electric

company, has accepted a position with the Sprague company
as managing agent for Western New York, with head-

quarters at Buffalo. Mr. Higgins' reputation for ability

and energy is high, and the Sprague company is to be con-
gratulated on acquiring his services.

A. F. Upton, treasurer and general manager of the far-

vis Engineering company, of Boston, died suddenly, June
nth, of apoplexy. The company with which Mr Upton
wasidentilied has performed important pioneer work in in-

stalling steam plants for electric-lighting companies. Mr.
Upton's ability and experience were recognized throughout
the country, and he formed a large nnniber of warm
friends in electrical circles.

Capt. John P. Reiser, president of the Laclede Gas Light
company, was recently in Chicago looking into the subject

of electric "lighting. Capt. Reiser has had a wide ex-

perience, especially in matters pni:iiiiing to mcclianic.d

engineering. He was one of the contractors who built the

famous St. Louis bridge across the xMisslssippi river, and

the prediction can safely be made that in the field of elec-

tric lighting the Laclede Gas Light company will have the

success under Capt. Reiser's progressive and energetic

nianagemenl which he has achieved in other directions.

Business Mention.
The Franklin Motor company, of Detroit, Mich., is out

with a new motor of very neat construction. J. C. Lig-

gett represents the company in Chicago. The motor is

sold at a very reasonable price, and undoubtedly will meet

with a wide sale.

The Mason RegiUator company, of 22 Central

street, Boston, Mass , are manufacturers of a particularly

good form of reducing valve, which is meeting favor

wherever used. Circulars descriptive of their various forms

can be had on application.

E. Ward Wilkins. of the firm of Parlrick & Carler, of

Philadelphia, was in Chicago last week. Mr Wilkins has

been taking an extensive business trip, lie says he has

found that those who have bought the annunciators and
supplies of his firm have been eminently pleased with their

purchases.

The Sprague Electric Railway and Motor company re-

ports business as excellent and constantly on the increase

with very large sales of standard motors. They have

closed contracts for the equipment of a railway at Steuben-

ville, O., also the Naumkeag road at Salem, Mass., and
have several others ready to be closed up.

The Mansfield Electric company, of 383 Federal

street, Boston, Mass., is out with " Circular D," devoted

to luminous electric goods, such as luminous push buttons,

luminous keys for automatic burners, and luminous pend-
ants for pull burners, and also patent gravity drop annun-
ciators and burglar alarms. As the advantages of lumi-

nous buttons, keys, and pendants are decidedly apparent, it

can safely be predicted that a large trade in these goods is

in future for the manufacturers.

The catalogue and price list of electrical testing ap-

paratus from department No 4 of James W. Queen & Co.,

g24 Chestnut street, Philadelphia, is a most interest-

ing publication in the variety of fine testing instruments

shown. Queen & Co. are large importers and manu-
facturers, and it is a recognized fact that if any electrical

instrument made is desired it can be secured of or through-
them. The catalogue in question is therefore an exponent
of the extent of their business, showing instruments made
in different countries of Europe and in America.

The Partz Electric Battery company, formerly of 1723
Chestnut street, Philadelphia. Pa., having outgrown those

quarters, have leased for a term of years the handsome
three-story building at 636 Arch street, and with increased

facilities propose to carry in addition to their stock of med
ical, motor and gravity batteries, a full line of electrical

supplies which they will sell at wholesale and retail. They
also manufacture a full line of motors—one-eighth, one-
quarter, one-half, and one and one-half horse-power
motors which they guarantee to be of the highest

efficiency. By stating voltage and ampere of current used,

motors will be wound that will prove fully effective in

either arc, incandescent, or primary currents. Send for

their catalogue, or, better yet, write stating what you re-

quire.

The Matchless Metal Polish company, of Chicago, is

manufacturing a polish that will be of particular service to
those engaged in manufacturing or operating electrical ap-
paratus. The polish is made in two grades, one of which
is termed Tripoline, and the other Matchless Metal Polish.

Dr. Willard H. Morse, of Westfield, N. J., consulting
chemist, embodies the following in a certificate of ana-
lytical examination: " That tripoline consists of a coffee-

colored, oily substance, which, from its composition, is cal-

culated to thoroughly, rapidly, and powerfully clean and
polish metals without injuring them or anything with
which it may come in contact. It does not contain any
constituent having a poisonous, corrosive, or irritant action,

or an action describable as attacking the surfaces to which
it may be applied; that the matchless metal polish is of
the same composition as tripoHne, except that it is of a
finer material, a lighter color, and more calculated to clean
and polish surfaces of a finer organization, or plated and
soft surfaces. It has all of the essential charaoter of
tripoline, and affords a protection where applied, as well
as a lasting and brilliant polish."

Electrical Patents.

IssuedJujie ^ , 1S88.

383,857. Governor for Electro-Magnetic Motors. Chas.
F. Brush, Cleveland, Ohio.
The invention relates to improvements in governors

for electro-magnetic motors, in which an endless
spring is mounted on and made to embrace the gover-
nor weights. The weights are mounted on links of
the crank variety, and are pivotally connected with the
commutator sleeve, with the arrangement of parts such
that a limited outward movement of the weights is

sufficient to rotatively advance the commutator-sec-
tions from maximum to minimum points of effective-

ness, to the end that prompt action and wide range of
governing capacity are attained.

Claim I reads :
" The combination with the arma-

ture shaft and governor casing connected therewith, of
a commutator sleeve loosely mounted on the armature
shaft, governor weights pivotally connected with the
commutator sleeves, and links pivoted at one end to
the weights and at their opposite end to the governor
casing."

383,863. Magnetic Separator. Gurdon Conkling, Glens
Falls. N. Y.

Claim 3 is as follows: '* The combination, with a

primary apron, of a secondary apron made to operate

transversely to the primary apron, a magnetized plate

secured in proximity to saitl secondary ap on, so as to

draw the iron particles to said secondary apron, and
means for adjusting the magnetized plate in relation

to the secondary apron."

383,891. Cnt-Out fur Incandescent Lamps. Hermann
Lemp and Merle J. Wightman. Hartford, Conn.

383,89<j. Electro Therapeiitic iJaltery. Edward J. Mur-
phy and John I'loyd, Lynchburg, Va.

383,901. Electric I'owcr Controller. Gustave S. Neu,

New York. N. Y.

383,913. Rheostat. E. Wilbur Rice, jr., Lynn. Mass.

Claim 2 is as follows: " In an electric resistance

frame, the combination of a series of conducting pins

or studs projecting inwardly from a suitably supported

plate, a second set of pins arranged parallel with the

first, but insulated therefrom, a continuous resistance

strip or wire strung upon the two sets of studs and
bridging the space between the two sets, and a series

of switch contacts cast in one piece with the conduct-

ing pins and arranged upon the outer face of the sup-

port."

383,918. Magnetic Separator. Michael H. Smith, Hali-

fax, County of York, England.

383,9 rg. Insulated Wire. Henry Splitdorf. New York,

N. Y.

The object of the invention is to provide a wire for

electrical purposes with a non-combustible insulation.

The claim reads: " A wire for electrical and other

purposes covered with asbestos fibers applied in the

form of an untwisted spread and flattei ed thread."

383,933. Switch or Cut-Out for Electric Circuits. Jas. J.

Wood, Brooklyn, N. Y.

383,941. Electric Signaling Box. Walter D. Browne,
Seneca Falls, N. Y.

383,946. Boiler Alarm. John J. Ghegan, Newark, N. J.

384,010. Cash Drawer. Percy G. Williams and Alfred

W. Roovers, Brooklyn, N. Y
384035. Electro Magnetic Separator. Joseph B. Hamil-

ton, Springfield, Mass.

384,042. Lightning Arrester. Pierre O. Keilholtz, Balti-

more, Md.
384,044 Rheostat. Walter H. Knight, New York, N.Y.

The first and lastclaimsare given- " i. In an arti-

ficial electric resistance, the combination, with a series

of plates in superficial contact of a contact device and
extensions on certain plates of the series with which
the contact device is adapted to connect."

" 10. An artificial resistance consisting of a series

of metallic plates in superficial contact and a box or

frame having a non-conducting and non-combustible

lining."

384,077. Dynamo Electric Machine or Motor. Andrew
L. Riker, New York, N. Y.

384,088. Electric Annunciator. Charles E. Scribner,

Chicago, 111.

The object of the invention is to provide for giving

two different signals, the particular signal given de-

pending upon the current which is sent through the

electro-magnet of the annunciator. Current in one
direction will throw down only one of the shutters,

while current sent in reversals will cause both shutters

to fall.

Claim T is as follows :
" The combination, in an

electric annunciator, of two shutters, an electro-magnet

with its poles extended, two armatures, one of said

armatures being polarized and centrally pivoted and
the other armature being neutral, the said armatures

respectively engaging with the said shutters."

384.116, Electric Shunting Device. William Baxter, jr.,

Baltimore County.

384.117. Governor for Electric Motors. William Bax-
ter, jr., Baltimore County.

384.151. Apparatus for Photographing by Artificial

Light. Forrest B. Gould, Milford, Mass.

384.152. Demagnetizer. John Greaves, St. Louis, Mo
384,200. Magneto-Electric Liquid Level Indicator. John

J. Ghegan, Newark, N. J.
Claims i and 3 are given: "In magnetic circuit

controllers, for liquid level indicators, a movable per-

manent magnet whose motion in one direction is

limited by a non-magnetic stop and in the opposite di-

rection by an electric contact point."
" A float for magneto-electric liquid level indicators,

consisting of a hollow glass ball having magnetic ma-
terial on its outside."

84,201. Telephone Transmitter. Ezra T. Gilliland, Bos-
ton, Mass.
The invention relates more particularly to the con-

struction of battery telephones or transmitters of that

class which employ as the current varying medium, a

mass of mobile material—such as finely divided carbon
—resting upon a horizontal diaphragm; and it consists

in supporting such transmitter upon a vertically

swinging arm provided with means whereby as the

free end of the arm is raised or lowered the telephone

is so turned upon its support that in any position of

said arm the diaphragm remains horizontal.

Claims I and 3 are given:

'"The combination of a telephone transmitter, a hol-

low arm pivoted to said transmitter and to a fixed sup-

port and a rigid bar inclosed in said hollow arm, and
pivoted at one end to said transmitter and at the

other at said support.

"The combination, with a telephone containing a

body of mobile material, of a vertically swinging arm
upon which said telephone is mounted, and means for

maintaining said telephone in a horizontal position as

the arm is swung up and down."

384,212. Fire-bucket Low Water Alarm. John Nolan,
Philadelphia, Pa.

384,222. Relay. John E. Watson, Louisville, Ky.
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c. F. DUNDERDALE,
Electrical Engineer,

154 La Salle St., CH ICAGO, ILL.

Electric Apparatus, Standard Volt-Meters, Am-
Metera, Galvanoraetcrs, Incandescent Lamps for
Series or Multiple-Arc Circuits, Motors for Coiiatant
Current or Constant Potential Circulta, Dynamos for
Arc or Incandescent Electric Llglitlng, Metal Depos-
iting or Plating Purposes, Arc Electric Lamps, elMicr
Clutch or Kiick-Feed Movement, Cut Outs, Miigneto-
Bells, Mouldings, Cleats, Bridges, Rosettes. Celling-
Boarda, Insulnted and Water-Proof Electric Wire and
Electric Supplies and Instruments.

FOR SALE CHEAP.
1 U.S. (Weston) L D.200Li(|hlDynamo,lncandescent.

1 '• " 126 "

20 Ligh( Arc Lamps, Hoods,
Globes.

All in first-class order, run hut a short

time, iind good as when purchased.

For further information apply to

W A. Knapp, Beloit. Wis.

TTnkBelt

g Friction Clutch Pulleys

11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR &. DODGE, 125 No. 5th St., Phila.

FOR DYNAMO DRIVING.

Investigate before Buying.

CHAS. A. CHEEVER, Pres. W^LLARD L. CANDEE, Treas.

The Okonite Company,

No. 13 .^flmTRk. FARE ROW,W^y>
lTE*Wi yoKK.

TRADE MARK.
MANUrACTURCRS OF

ELECTRIC LIGHT, TELEPHONE and TELEGRAPH
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
Wft particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service aa we are convinced that It is tlie safest wire for the purposes itnown, and we
can. without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated
OKONITE TAPE, the jest Insulated Compound for making joints in the market. Estimates and
quotations fumiahed upon application.

Chicago Branch, 42 LA SALLE STREET, Chicago. IIL

Minnesota Branch, MINNEAPuLIS ELECTRIC CO., Minneapolis, Minn.
' Nebraska Branch. MIDLAND ELECTRIC CO., Omaha. Meb.

Boston Branch, F. E. PETTINGELL & CO., Boston, Mass.
Kansas City Branch, INTER-STATE ELECTRIC CO.. Kansas City, Mo.

The Electrical Construction Co.

G. A. HARTER, Manager,

175 Randolph Street, Chicag-o.

EXPERIMENTAL WORK UNDERTAKEN, MODELS MADE, Etc., Etc.

HORSE POWERS OF ENGINES MADE EASY TO ENGINEERS.

I want every Engineer in the United States to send for a bool< that I

have published, and which will be forwarded gratuitously upon receipt of

name of engineer, NAIVtE OF FIRM AND LOCATION OF ESTAB-
LLSHMENT WHERE HE I.S EMPLOYED. It is a book in which the

powers of a large number of engines, of different sizes and styles, under
various conditions of speed and pressure, are figured out; and rules given
(with examples illustrating them) which will permit of an engineer readily

figuring the powers of engines not appearing in tables in this book. The
size of the book is a convenient one for carrying in the pocket. Nothing of

the kind has ever before been published. Address,

E. P. B. SOUTHWORTH, Publisher,
254 MILL STREET, ROCHESTER. N. Y.

THE "CLARK!" ISTIRE.
Im^ulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspector of the Boston Fire Underwriters' Union, nnder date of March
29, 1886, he says : '* A Thorouglily Reliable and Desirable Wire in Every Respect."

The rubber used In Insulating our wires and cables is specially chemically prepared, and is guaranteed
to be iPnterproof, and will not deteriorate, oxidize or crack, and will remain flexible In extreme cold weather
and nitt affected by heat. The Insulaiitin Is protected from mechanical Injury by one or more braids and the

whole Slicked with Clarka Paient Compound, which is waier, oil, acid and, to a very great extent, flre proof.

Our insulation will prove durable loheii all others fail. We are prepared to furnish Single Wires of all

gauseri and diameter of Inaulallun for Telegraph. Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,
61 aud 63 Hainpsbire Street, Boston, Mass.

HENKY A. CLARK, General Manager. HERBERT H. EnSTIS, Eleotrlolan.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^upplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet,Tele-

phone and Electric Light Wire.

BUILDERS OP

pisher's Qlectric

AND ALL APPLIANCES FOR CITY AND SUBURBAN

*= IC RJLIL^KTAYS.

General Offices and Works, DETROIT, MICHIGAN.

The Eddy Electric Mfg. Co.
-MANUFACTURERS OF^

Automatic Electric Motors,
IN ALL SIZES FROM ONE-HALF H. P. UPWARDS.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of Management,
Remarkable Simplicity, Etc., Etc.

Dgnamo Eled^ric n|achine8,
For Electroplating, Electrotyping, Copper Refining, Etc.

C. F. DUNDERDALE, Agent,
154 LaSALLE STREET, CHICAGO. The Eddy Electric Mfg. Co., Windsor, Conn.
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THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON, 0.

Hard Rubber Goods for glectrical purposes.
srr.inAi.riKS ok ai,l kinds mauk to okdkk.

Soft Rubber Tubing and Rubber Tape.
' Ciitnldjjiie mid I'rlcfs furnlHliod on nppllcntlon.

KUORNK F. PinLLTPS,
ProHUlunt.

AV. IT. Sawykh,
Scc'y ami Klcctrlcliin.

ical fforls

PROVIDENCE, R. |.,

Jlamifiiclurers of Patent Finished

Insulated Electric Wires,
Telephone and Incandescent Cords,

Electric Light Wire

Jlagnet Wire, Patent Rubber-Covered
Wire, Lead-Encased Wire, Flex-

ible Cordage, Office and
Annunciator Wire.

UNDERGROUND and AERIAL CABLES.

NEW YORK OFFICE; 18 Cortlandt St.

P. C. ACKERMAN. Agent.

JUST OUT!
A ItOOIv TII.VT HVIOIlVliODV WANTS.

'municipal [ighting"
WHY Kvi^Kviiony inteurstkd in electric

LKiUTlNG SHOULD REA1> IT I

lleciiiiHO It. gives till licHlrable Infoniiiillon nliout

I lie subject of clecti'le ixiid Btoain plaiils; liow to buy
II plant ; wlmt the dllTcrcnt Bystenis are ; economy !ii

Mkiain; Importance of belting; stornKC batteries; dls-
irlbiiH.in of lliilit, etc., etc.

It ii'lia wbiir systems are used; Iiow they are
'>i»'i;ii((l ; ]w\v ihe lantpB and wires are Btrung; the
iircu li|,'lited; what the llglitB cost; tlie hours burned;
the cont.i'uets, etc.. In nearly every town and city In

Ihe country.
It tells about niunlclpiilltles that operate their

own liKhtfug plants.

It tolls how clly offlclalp. councils, mayors and
others contemplating a purchase should investigate
the subject.

It tells electrical and steam manufacturing com-
panies when public contracts expire.

It telj.^ electricians and others what underground
wire expiTimt'nls havi' developed.

It Should be in the Hantls of Everybody.
Councils tlliilnre discussing this question; mayors

who want to write about It; city clerks who are
Instructed to procure information on It ; newspapers
that want to keeo posted ; electrical, steam, boiler

makers, belt manufacturers, etc., who want to reach
the patrons of their material ; local light companies
who want to know what their contemporaries are
doing, eveiybody who contemplates Investlgftting

electric ilghiiiif;. should all ri.';id this book.

OVER 5.000 COPItS ALREADV SOLD.
Send one dollar for a copy to

FIIED II. AVniPPLE,

Copies hound In Russia, $2.00. DitrBoiT, Mich.

Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

Push Buttons and Switches
AT SURPRISINGLY LOW PRICES

THE QUALITY OF GOODS.
FOR

Mansfield Electric Co,,
383 FEDERAL STREET, BOSTON, MASS.

More Than Tujo years' Constant ||se Proves The

INCANDESCENT ARC LIGHTS
For Multiple Arc and Alternating Circuits a Great Success.

NO DEAD RESISTANCE.
Parties using or opc-mting Incandescent Klcctric Light Plants of any kind Iiavc long felt

that, notwithHtandlng the adv.Tnt.Tgcs possessed by this system for ligbtmg interiors where a
well distributed light is desired, lliere arc often places where an Arc l^i^ht would be preferable
if it could be used in cor.ncclion with the Incandescent system already in use without extraor-
dinary outlay or continuous expense.

It is the simpler form of arc lamp made, having but three movable parts. Il is ihc
steadiest arc light in the maikct. It is perfectly ad.i|itcd to incandescent circuits of any sys-
tem, and may be opeiaicd at will by a switch, without disturbing other lights upon the circuits.
'I'lius the expense of a special dynamo and other apparatus is avoided. Works charmingly
on a secondary or storage battery. The I'Kht obtained is white, without the bluish cast of arc
lamps operated in series on long circuits. '* It is the cheapest and neatest arc lamp yet exhibi-
ted, while its brilliancy is unsurpassed." The current used is rerfccily harmless to persons
coming in contact with it. In ordering lamps or asking information always state styleoF
machine and voltage of the incandescent lamps used. If y( u have spare power in your present
incandescent plant, you cannot utilize it to better advantage than by attaching our lamps
thereto, thus lighting the streets, yard or other property where an aic light \\ould be preferred.
Local Incandescent hght companies can thereby prevent ruinous competition in small towns.

THE ELECTRIC CONSTRUCTION AND SUPPLY CO.,

F. E. KINSMAN, V. Pres. and Gen. Manager,

Temporary Offices, 87 Liberty St., N. Y.

»»"SPECIAL PRICES TO CENTRAL STATION COMPANIES.

Electric Morks.

322 N. Second St., St. Louis, Mo.

NEW PATENT GAS ATTACHMENT
FOR FITTING ELECTRIC LIGHT SOCKETS TO GAS FIXTURES.

No more burnt wire conductors where this attachment Is used.
Remove gas burner, screw nozzle In Its place; by replacing and screwing g:as burner on nozzle, you effect"'" FRANK S. IHARR, Contractor.

Bissell Block, PITTSBURGH, PA.

ft solid, permanent, gas tight Job. Send orders to

I. W. COLBURN & CO,
No. 174 Main St., Fitchburg, Mass.

Machines for Arc and Incandescent Electric
Lighting, Electro-plating and

Experimental Use.
Send for large Illustrated Catalogue, also " Hand-

book of Keady Reference, Vest-pocket edition.

PERFECTION REACHED AT LAST.

A WONDERFUL INVENTION

DR. GASSNER'S DRY BATTERY,
THE BEST

OPEN-CIRCUIT BATTERY
IN THE WORLD.

E. M. F., Volts, 1.44.
Internal Resistance, Ohms, 0.32.

Satisfaction Guaranteed.
Highest Testimonials.

"WRITK FOE PBICE AND CIRCULAR TO

A. SCHOVERLING,
111 Chambers Street, N. Y.

Vitalis Himmer, Manager.

To be had also at

California Electrical Works,
San Francisco

Mim
FOR THE

Western Electrician

ONE DOLLiR.

SOH[EN^EOTA.DY, I^. Y.,
MANUFACTURERS OF

Insulated Wires, Flexible Cords jn£Cables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25..,.,

A. B. LYMAN,^ "^^— Electrical Supplies, '

Cleveland,

Uhlo.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

A.UTOMATIC Engines
^

BOILERS, ETC.
Complete Power Plants Furnished

and Erected.
Send for Catalogue.

GEO. H. BLISS,
ELECTRICAL EXPERT

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Booms 70, 71 and 72 Temple Court,

225 DEARBORN STREET. CHICAGO, ILL.

The Stoddard Cut-Out
PATENTED SEPT. 13, 1S37.

FOR FLEXIBLE PENDANTS.

The Safest, Cheapest, Most Durable
and Artistic in the Market.

CENTRAL ELECTRIC CO.

42 LA SALLE ST., CHICAGO.

1
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High Insulation

CO

03
a.
S3.

In order to meet the constantly
increasing demands for

BETTER INSULATION,

^BISHOP GUTTA-PERCHA GO.
CD

>> 420-426 EAST 25th STREET, NEW YORK CITY, qo
03 03
JS HAS EMPLOYED THE BEST EXPERTS TO BE RAP AND BUILT ^^
cts 2iDO NEW SPECIAL MACHINERY ="

FOR MAKING THE CELEBRATED

03

C-3

"co

CO

03

HOOPER'S QORE I
o'

AND OTHER RUBBER COMPOUNDS =
FOU IXSnLATING WIRES FOR ^'l^o

Subaqueous, Subterranean and Aerial Cables. ^
Also, special wires for Leading in Wires, Wiring Vessels, Engine Rooms, ^D

Cellars, Tunnels or other wet places, all having X
SUPERIOR INSULATION W

And warranted to give good satisfaction at fair prices.

If Underwriters' is good enough, don't send for our
samples and prices.

HENRY A. REED, IWanager.

CD

CO

USE NOTHING BXJT

GUTTA-PERCHA FOR SUBMARINE GABLES.

GRIMSHAW
WHITE CORE WIRES and CABLES

navu Btoc.fJ the U:nlti,i years, both undeigrouiid •j.wl ovirhcail.

HIGHEST INSULATION AND DURABILITY.

NEW YORK INSULATED WIRE CO.,
160 Congress St., Boston. Mass.

W. B. DOWSE,
Gen. Supt.

452 Broadway. New York'
r.. K. flALLAI^IKI;. Sec.

.T. W. GOIjriIKY, Gcil'l .MillMB«r.

C3-E3orLC3rE; i». iBj^rLTor^r,
---=—=—= LAW OFFICE ,=-=:-:-—

Rooms 68 and 69 Temple Court, 225 Dearborn St., CHICAGO.

PATENT AND TRADE -MARK CASES.

FRANKLIN S, CAETER. CIIAS. M. WILKINS. E. WARD V/IIKINS.

ESTABLISHED 1S67.

PARTRICK Sc CARTER,
MANUFACTURERS OF AND DEALERS IN EVERY DESCRIPTION OF

SOLE PROPRIETORS OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
WE M4KE A SPECIALTY OF

BELLS, DISQUE LECLANCHE BATTERIES,; GAS-LIGHTING APPARATUS
AND A FULL LINE OF

SUPPLIES FOR ELECTRIC BELL WORK.
We publish Catalogues ofall our Manufactures, and will forward to any address upon

application.
N.B.-^When applyingfor Catalogues, please state whether "Electric Bell" or "General

anted, and if in the trade inclose business.card for discounts-:

114 South Second StreeL PHILADELPHIA, PA.

The Railway Telegraph Supply Co.

Manufacturers of and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
ANJSTJ3VCIAXOR.S, MAGNETO BELLS, BATIJEItlES, ETC.

WE CARRY A FULL STOCK OF J. H. BUNNELL & CO.'S TELEGRAPH INSTRUMENTS,

Line Wire and Equipment, Pins, Braclcets, Cross-arms, Insulators, Etc., Insulated Wire and Cables.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Yalvs and Corliss Yalve

ENGINES.

SELF CONTAINED AND SINGLE CRANK

ENGINES

Speciallj Aftapted for Electric LiiMifli.

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, manager.

TELEPHONE 4024.
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Electrical Department

NEW HAVEN CUCK Ca
HHiLIDQUARTHRS

Bells,
FOR

Batteries,

attery

Material,

BURGLAR ALARMS,
ANNUNCIATORS, PUSH BUTTONS,

Wiresp Cables, messenger Boxes,
ALL DISTRICT MESSENGER SUPPLIES, ETC., ETC.

We carry a Complete Stock of everything needed in the Construction

and Operation of Telegraph, Telephone and Electric Lines of every

description. Everything new and clean at bottom prices Write for

Catalogue and Quotations.

315-321WABASH AVE.,CHICAGO.

U I

Mew ¥@i*tes

Mwm^g^Q&tf
Y&te&Mmmm^ japacis

G. A. HARMOUNT, Western Agent.



June i6, if WESTERN ELECTRICIAN.

It

ARC MOTORS
with our new Automatic Regulation

keep their speed absolutely

constant.

Automatic Motors for any Incandescent
Circuit.

C & C" ELECTRIC MOTOR CO.
FAN OUTFITS,

^, ^, J^ HORSE POWER.

Fan Outfits with the Latest Me-
chanical Improvements for Arc and
Incandescent Circuits.

Motors designed to drive any make of
Ventilating Fan.

MiNUFACToiiv: 90 South Fifth Ave,, NEW YORK. Chicago office: Adams Express Building,

HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BJLRE JLITD IlSTSULiLXEID 'WS'IRE.
Underwriters' Copper Electric Light Line Wire, Inandsomely finisFied, highest conductivity. Copper IVIagnet Wire, Flexible Siil< and Worsted

Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

.^^Si.-,^ Uy » ,,_ 4«i*a'

PATENT "K^ [/ LINE WIRE
FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES.

factories: waterbury, co n n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL,
185 DEARBORN ST., CHICAGO, ILL.

AGENTS FOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

CARBON PLATES,
FOR ELECTRICAL PURPOSES.

New York i Carbon Works,
SccdfoipiiccList. 18 Cortlandt St., Telephone Bulliiing, N. Y.

Ths Globe Electric Company,
Manu/acturersy hnporters and Dealers in

ELECTRICAL APPARAFUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES.

46 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits-

These seta require no tecliPlcal knowledge to connect; they are

all contained In black, hlghW finished hard ruhher cases, mounted In

nickel platu and ready for uga. The bell domes are all %\ Inches, the
coils are woiitd wltti silk covered wire and the contacts are of
platinized silver.

Three "Way Annunciator and Bell Set _ $16 00
Invalid'bPortible C.11I Cell Set 7 00
Burglar Aliirm Set 7 50

Fire Alarm Outfit $7 00 to 8 00

Portable Electric Testing Set 10 00

Family Electro Medical Set 12 00
Telegraph Set for Short Lines and Learners 6 50

High and Low Temperature Alarm .,. 12 00

Single Stroke or Trembling Bell Set 6 00
Switchboards, Switches, Annunciators, Bells, Wires, Push But-

tons, Alarm Contacts, etc.

UJaterhouse System of grc ^4 Incandescent

ELECTRIC LIGHTING.
Long Distance Series Incandescent Lighting,

All Candle Power Lamps, Automatic Cut-outs for Constant High
Tension Currents.

OUR INSTANTANEOUS REGULATOR

enables a long life and clear globes to be obtained, and the high efficiency

of our Dynamo obtains more candle power per horse power, in both

Arc and Incandescent Lighting than any other systems.

Gold Medal awarded. Mechanics Fair, Boston, for Instantaneous

Automatic Current Regulation.

12 and over i6 candle power lamps to the horse power.

2,000 candle power, nominal Arc Lights on less than 2 lbs. coal per

lamp,' per hour. Not equalled by any system. Send for Catalogue.

Ulaterhouse Electric S |||fg. Co.,
Chicago Office, 154 LaSALLE STREET, HARTFORD, CONN.

WESTERN ELECTRICIAN.

CH ICAGO,
AND THE

ELECTRICAL ENGINEER,

N EW YORK,
A year's subscription to both journals

for $5.00.

Send your orders to the

WESTERN ELECTRICIAN,

6 Lakeside Building, CHICAGO.

£"'!

^rlanchi
TRADE

GONDAPRISM U^^IMIIU BATTERY
MARK.

Tlie Standard OPEN-CIRCUIT BATTERY of tlie World,

GoNDA Prism Cell CuiiPLKTE.

The great merits of this battery liave "brought out a

^ number^of infringements and worthless imitations. Beware
§. of them.

The LECLANCHE BATTERY CO.

149 West 18tU Street, New York. Gonda's CAHBOr:, Ziko and Jak
COTKK.
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CENTRAL ELECTRIC COMPANY,

Pins and Brackets of Straight-Grain White Oak, plain or painted, at l^ottom prices.

Special Prices in Car-load Lots.

^ 42 LaSALLE street, CHICAGO. ^-

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc.

(I

ANUFACTURER.ELECTRICAL AND MECHANICAL ENGINEER, ft'^'^^^-^^
Office and Works: 76 MARKET ST., CHICAGO.

Chicago Electric Club.

There will be a meeting of the Chicago
Electric Club Monday evening, June
18th, at 8 o'clock, at the rooms of the Cluh,
12a-124 Clark Street.

GILES AITXI-IWtiLGrlSrEXIC SMI£I.X) P'OR ^UU'AXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shiekl & Watch Case Co.
Qenilemen : — Your Anti-Magnetic

Shiekl for watches cannot be over-esti- ^^
mated. Ilisnow very near eight months fj
that I have worn my watch, and to-day }
it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should _^
have the Anti-Magnetic Shield.. A good =^sg;
deal of practical utility, as well as pleas- _?*(
ure, can be derived from a good time- ^^^
keeper. At present, I look upon a watch

~
without a shield as a thing Incomplete, "^^

and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sare protection from all Electrical and Magnetic disturbances.
Send for descriptive circular.

" * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a

dynamo machine.
The plan you have adopted of plac-

ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

"VVM. A. ANTHONY,
Pjof. Phs. Dept., Cornell University.

GILES BROS.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologisis

and watchmakers ; it will render opera-

tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading

magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

CHICAGO.State Street,

The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactured for both

fiVQ apd I9ea9d<^s(;e9t (?ir(;uits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

Address :

CORRESPONDENCE SOLICITED.

1 1 SOUTH STREET, BALTIMORE, MD.
Factory A, Gonfitltutioii and Monunaent Sta. Factory B, Buren and AConmnent Sts.

NEW YORK

:

KOOMS 347, 318 & 349 POTTER EtTIlDLNO.

BOSTON:
Rooms 57 & 58 Hanoook Elds., 173 Dkvonshibb St.

Western Department, Dearliorn Bnililing, 130 Dearirn St„ Roois 30-31. 01iic?p, 111.

Tt^e U/oodbury

AUTOMATIC

Cut-Off High Speed

ei|Gii|e.

MAKtIFAOTUKED BY

^ooDBUr^Y Gnginb

Company.
.

ALSO BUILDERS OP

piaip 51ide l/alue
'

AND '

DoiWe Yalve Meflinm Speed
i

i

AUTOMATIC I

L Cut -Off Ej?§i9<^s !

TUBULAR BOILERS.

Address the Manufactarera at

|i,J 652 Mill street, ROCHESTER, N. Y.
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SYITOYIJLl-
IDynamo and. Cylinder Oils.
Second to noue. Free from gum or acids. Especially adiiplcd for all fastnuuiniiig
machinery. By refilterins can be used conlinually. Adopted by the largest

Electric Platilsof the West.

S. TAUSSIG, /gent, - 43 River St., CHICAGO.
WRITE FOR f RICES AND SAMPLES.

W. S. HILL,
133 Oliver Street, ^ Bcston, Mass,

MANUFACTURER OF
DYNAMOS, ARC LAMPS, CUT-OUTS,

Double-Pole Switches Key-Sock£.ts,
AND Incandescent Lamps.

ALUMINOUS INCANDESCENT

|_
UMINOI D/^

W[Tir OK WITHOUT

vitrite caps or holders
In any size, capacity or shape.

Lamps fitted to any Lamp Cap that may
be sujiplied.

VITRITE &LUIYIINOID CO.
rcmilng fcort'iinlzatlon of tills Company, the Works

are carried on by

THEODORE MACE, Receiver,

™V.,16c.p. HARRISON, N. J.

CHICAGO OFFICE:
Metropolitan Building, Scna fur new catalogues, prices and Testimonials.

Room No. II.

The Cuts are half size of Standard Shape and Sizes. 100 v., 16 c. p.

United States GlectriG Fire Alarm (Jo.

EVART, MICHIGAN.

PEOPRIETOES OF THE

Chase Police and Fire Alan Teleirapli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR catalogue.

>

I

Dynamo Tenders' Hand -Book.
By F. B. BADT.

loo pages; 70 illustrations; flexible cloth binding; size of type page,

Designed for Dynamo Tenders and Linemen, Stationary and Marine

Engineers. Just the book for men who wish to learn how to operate and

care for for electric light installations. The only book of the kind in the

English language. Address,

WESTERN ELECTRICIAN CO., Publishers,

6 Lakeside: Building, Chicago.

TifiPartrteBll

Electric

Light

Carbons

Adapted to all Systems.

CITY OFFICE,

IllPiieSl

ST. LOUIS,

. HO*

fhe^rush ^lectric ({ompany

CLEVELAND, OHIO.
MANUFACTURERS OF

BRUSH ARC
-AND-

ELECTRIC MOTORS!
CARBONS FOR ARC LAMPS, ETC.

Chicago Office, 130 Washington St.

ALEXANDER KEMPT, Special Agent

BINDERS
FORTHK Western Electrician

CAN NOW BE HAD AT THIS OFFICE. PKICE $1.00.

WESTERH ELECTRICIAK, 6 Lakeside Buildincf, Chicago.

r'arad.ay Oartooix GoxxxT^stxry

L
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ELECTRIC LIGHT COMPANIES
WILL

SAVE TIME AND MONEY
BY SENDING US THEIR ORDERS FOR

lUires, Cables, Carbons a| general Supplies.

WE

WHAT
MEAN

WE

ADVERTISE.

WE

ADVERTISE

TRUTH

(Not the whole

truth, as space

is too expensive.!

WE

SHALL
TAKE

PLEASURE
IN

SHOWING
ANY

OF
OUR

FRIENDS

THROUGH

OUR
STOCK,

PLEASE CALL

WHEN IN OUR

CITY.

We have in stock, waiting your

orders

:

Arc Lamp Cordage.

Arc Lamp Hangers.

Arc System Switclies.

B.

Binding Posts, Bolts and Washers,

Braclcets, Brass Rods and Tubes,

Brass Sheet, Brass Wire, Break

Arms, Brushes for Dynamos.

c.

Cables, Cable Clips, Ceiling Drop
Lamp Cleats, Chatterton's Com-
pound, Circuit Loop Breaks, Cleats

for House Lamps, Cleats for Street

Lamps, Commutator Copper, Insu-

lating Compound, P. and B. Com-
pound, Conductor Cords, Connectors

for Line Wire, Copper for Dynamo
Brushes, Copper Rods or Bars,

Copper Sheet, Copper Tubing, Cop-

per Wire, hard or soft drawn. Cross

Arms, Cross Arm Braces.

D.
Diamond Point Screw Nails, Drop-

Lamp Cleats, Dynamo Brushes,

Dynamo Brush Copper, D)'namo
Terminals.

E. F.

Eyes and Screw Hooks, Electric

Light Line Wire, Electrolier Wire
Electric Light Elevator Cable, Fibre

Vulcanized.

See

CAT

A

LOGUES

Nos.

547
and

548
tor

Illustrations

and

Full

Particulars.

Mailed

Free

to

Any

Address.

Write

for

Them.

G. H.

Gem Wire Holders, German Silver

Resistance Wire, Bare and Insulated,

Glass Insulators, Grimshaw Tape,

Guy W^ires and Cables, Hard Drawn

Copper Wire, Hooks, House Lamp

Cleats.

I.

Incandescent Elevator Cable, In-

candescent Lamp Cord, Incandescent

Switches, Insulating Compound, In-

sulating Tape, Insulators, glass or

porcelain, Insulators, rubber hook.

Iron Break Arms, Iron Lamp Cord,

annealed. Iron Suspension Cables,

Iron Wire.

K. L.

Kerite Incandescent Cord, Kerite

Insulated Wires and Cables, Kerite

Tape, Lag Screws, Lamp Cleats,

Lamp Cord, Lamp Cordage, Light-

ning Arresters, Line Material, Line

Wire Connectors, Loop Breaks.

M.
Magnet Wire, Mclntyre Connect-

ors, Moulding, Wood.

(TO BE CONTINUED)

171 RANDOLPH STREET, CHICAGO.

DID

EVER

OF

YOU

HEAR

P.
AND

B.
INSULATED

WATERPROOF

LINE

WIRE?

IT

VERY

MORE

COSTS

LITTLE

THAN

UNDERWRITERS,

LASTS
VERY

MUCH

LONGER

AND IS

IN

SAFE

WET
WEATHER

AS WELL

AS DRY.

Factories, ANSONIA, CONN.
Branch Office,

505 Delaware St., KANSAS CITY.
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^LECTRIC •!• J^IGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

TKe JLlMERICiLIT DYKJLlVtO HAS HO EQUAL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN 'SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

^HEBIC^M ILICTBIC li^MUF^CTPBIMG C©.,

18 Cortlandt Street, NEW YORK.

Van Depoele Electric Manufacturing Gumpany,
-SOLE MANUFACTURERS OF-

ARC LIGHT DYNAMOS

UNDER Van Depoele Patents.

SEND FOR ESTIMATES AND CATALOGUE.

The Van Depoele Improved Standard and

Double-Carbon Lamps cannot be excelled for

simplicity and durability. Our Dynamos are

simple, easily operated, even by a novice, and

do not, get out of order.

Van Depoele Electric Manufacturing Co.
XS TO «21 JNT. OlLiIlNTTOlM STUESET, 0III0.A-C3-O.
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

fort Wayne Jenney Electric Light Gompany)

FORT WAYNE, INDIANA.

Tlie most carefully -worked out and coxaplete Alternating System of ElectriO;

Ziiglxting in Existence.

12

16

Power;

TO THE

Horse Power

Guaranteed.

SLATTERY ALTERNATING DYNAMO.

port U/ayneJenney Electric Dght Company,
MANUFACTURERS OF

Tlie Slattery Iiidl\xction SysteMi,
AND

THE JENNEY ARC DYNAMO AND LAMP.
Main Office and Works, FORT WAYNE, IND.

^^^^mmmEW YORK office: 242, 244 E. 1220 Street.
CHICAGO OFFICE, 225 Dearborn St., First Floor. I PHILADELPHIA OFFICE, 26 N. Seventh St.

W. J. BUCKLEY, Manager. I G. A. WILBUR, Manager.

SAN FRANCISCO OFFICE, 21 I Sansome St. CITY OF MEXICO OFFICE, F. Adams, Successor.
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PHCENIX GLASS COMPANY.
—MANUFACTURERS OP—

\ Electric Light Globes, Shades,
-ETC-

Sehd foe Catalogue and Phice List.

729 Broadway, New York.

43 Sixth Aveime, Pittsbui-g-li, Pa.

Standard Underground Cable Company,
aenetsliOflooB.I.HO. 7(18:PiH». iVB., PITTSBUEBH, PA.

Hev Tori, Telsphone Bnililig, Ctrtlaidt Street.
Q. L. Wiley Uaaager.

CUcaeo, 139 £tit Uidlgoi Street, F. E. ieget-
liardt, Uaiagei.

aiANUFAOTHKEBS OF

The Ularing ||nti'|nduction $ Bunched Cables
For Telegraph, Telephone, Electric Light and Power; Underground, Submarine

and AeiJal.

LIGHT LEADED CABLES FOR HOUSE USE.
Weatherproof Line Wire, Underwriters', Annunciator and Office Wire,

Five Yearsof Uniform Success Enable us to Guarantee our Cables.

DAY'S KERITE INSULATION.
The a.cknowledg'ed Standard for durable and high

Insulation. Its merits proved by a record of over
quarter of acentury. Adapted to all electrical purposes.Viay

DUST AND BUG PROOF BELLS
ELECTRIC DOOR OPENERS,

Electrical House Furnishing
APPARATUS OF EVERY DESCRIPTION.

HAZAZER & STANLEY,
32 and 34 Frankfort Street, NEW YORK.

^be ^LLEWDER
INSULATING and

WATERPROOFING doMpAny,
45 Broadway, I^e-w Voc^. I54 £aaaUe St., Chicago,

MAJrUTAOTUBBBS OF

jINSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, In Plaster,

Damp Places, Etc., Etc.

Teinidad WiEEB for Line Work In place of Underwriters.

3E5Xj:e:ci'3ei-IC3 XjiGri^'r wih.ies o£ a.ii sizes a, si»:E:c:x.a.a_.TX'

NEW YORK SAFETY STEAM POWER CO.,
BuUdere of High Grade Self-Contained

Electric Light and Power.

Telegraph and Telephone,

Railway and ail other

Branches of Signaling.

All Sizes

lead Encased Wires,

Aerial Use,

Subterranean Use,

Submarine Use

Concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen'l Mgr., - 1 6 Dey St., NEW YORK.

Electric licatlier Belting.
Wire Screwed, specially adapted for

DYNAMOS.
Every Belt Guaranteed.

CHIEREN & CSO.,
MJiNtrFAOraEEBS AND TANlfEBS OP

Oak Tanned Leather Belting and Lace Leather.
( 46 South Canal Street, Chicago.

BRANCHES:-! BS Federal Street, Boston.
I 416 Arch Street, Philadelphia.

45-31 Ferry Street,

Daniel W. Marmon, President.

Addibon H. Noedtke, Vice-President.

MoitlC CD!-Off EliDfiS,
ePBOIAlLT ADAPTED FOB EUNNTNa

ELECTRIC LIGHTS
And other duty requiring cIobo

regulation of speed.

WasTBBK Office ajto Waebeoomb:

64 & 66 S. Canal St., Chicago, III.

WM. A. HAMMETT. Manager.

ANSONIA BRASS & COPPER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire -Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

C B B A.

Chablbs D. Jbn&by, i!.mciriciaQ.

CUT SHOWING STVLK OF INSULATION.
-4.—Copper Wire. B. 5.—Two Braids, saturated with Fir«-Proof Insulation. C—Braided CottOD,

saturated with a Black, Weather-Proof Composition.
Approved by New York Board of Fire Underwriters. Samples furnished upoa application. Pure Elec-

tric Copper Wire, bare and covered, of every description.

FACTORIES:
ANSOHIA, CONN.

UKAiNABD KoBisoN, Secretary.
Amos K. Hollowell, Treasurer

WARFRnnMQ- i Id and 21 Cliff St, New York.wAKtKUUMSj.
^ g4 Washington St.. Chicago, Ills.

Jenney Electric Company,
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known aa the Jenney System) and Sole Owners and Manufacturers of hie

Improued Oynamo, [amp ^
Electric |||otor.

In all desirable features of Arc and Incandescent Lighting
the jLnney Sysrem leads. Simple, durahle, economical,
steady, brilliant and penetrating. In these eaBcntlala ic chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc on Incan-
descent Systems, or for both combined.

The Jenney Incandescent Dynamos are self-regulating,
nnd permit the turning on and off of one or all of the Lamps
:U wlU.

T7iis Company gives special aiientioii to furnishing MUls,

Shops, Factories, etc., with l7idiv>ldual Plants.

sr im fge piMFBiET lugsisiTiiiE 1119 mmm tie sistem. .^
OFFICK ASD WOEKS:

Oor. Kentucky Ave, and Morris St.

INDIANAPOLIS, IND.
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The Thomson-Houston Electric Co.
EASTERN OFFICE: WESTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON. 148 MICHIGAN AVE., CHICAGO, ILL.

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

SERIES LAMPS

nrc-Circuits.

These Lamps have repeatedly
shown their superiority under
test.

First Medal : Best Arc-Light, LoulsTlUe, 1883,

First Prize : Beat System of Arc-Lighting,

Cincinnati InduBtrlal Exposition, 1883.

Electric )|rc-[ighting

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

5Li- AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These 'dynamos are automatic in their [regulation and will maintain a uniform 1 ffht with all or any portion ol the lights in circuit.. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include ever)' appliance needed b)' the customer.

SELF GOVERNING ELECTRIC MOTORS.
all sizes for the transmission of Power. Plans and estimates for all kinds of Arc

and Incandescent Lighting and Power Plants.
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The Edison Direct System of Central Station

ELECTRICAL DISTRIBUTION.

1,000 Installations. 100,000 Horse Power. 1,000,000 Lamps and $20,000,000 Capital.

Qdison Qlectric |jight |{o.

THIS COMPANY IS THE OWNEK OF THE INVENTIONS
AND PATENTScOF

THOMAS ALVA EDISON.
Which Patents absolutely control this The Only Permanently

Established and Commercially SuccessTuI

IDETHOO OF CEHERIH; EtEETRIClij; DISTRIBVTIOII.

As evidence of the growth and present prosperity of the Edison System, attention is

called to the character and scope of a few of the Stations now in
operation and under constraction.

NEW YORK CO., Caoital, $2,500,000, 4 Stations : Capacitv. 160.000 Lamps.

CHICAGO CO. Capital, $750,000, 1 Station: Capacity 40,000 Lamps.

BOSTON CO. Capital, $650,000, 2 stations; Capacity. 50,000 Lamps.

PHILADELPHIA CO. Capital, $1,000,000, 1 Station; Capacity, 50,000 Lamps.

It is significant to note the fact that the Edison Company has during the past year
enlisted an amount of capital and put under construction a station capacity far in e.xcess

of the aggregate Incandescent work of all other companies combined. Nothing could
more forcibly emphasize and attest the accepted value of the Edison Central Station
Industry as an investment.

WEITE FOK PAMPHLET ON THE FIVE HEADS

PATENTS, INVESTMENTS, FUTILITY OF GUARANTEES, DANCER AND MORAL.

For Information relative to Central Station Business, apply to the

Hciisoi:! Electric Lierlxt Co.,
16 & IS BROAD STREET, NEW YORK.

U. S. LAMP.

Grand Opera House
MINNEAPOLIS.

610 U. S. 16 Candle Lamps, 53 Indicated pX
348 Edison 16 " " 54

ORSE
ER.

CONSEQUENTLY, THE

Eoison hm idis Rejected hod Put Out,

AND UNITED STATES PUT IN.

U. S. 610 Lamps, 53 H. P., equals 1 IWVper H. P.

Edison 348 Lamps, 54 H. P., equals STVirPerH.P.

ABOVE FEOM ACCUKATE TESTS. NO COMMENTS FOK PAKTICCLARS, APPLY TO

THE U. S. ELECTRIC LIGHTING CO,

C. C. WARREN, Manager. 2 1 9 LA SALLE ST., CHICAGO.

Edison ^THE United States Electric Lightinq Gd.

"WHOM THE GODS WOULD DESTROY,
THEY FIRST MAKE MAD."

The anger of the Edison Company, since being beaten at law, is

forcibly manifested by a "Confidential Circular to Edison Agents" over

the signature of E. H. Johnson, President of the Edison Electric Light

Company, New York, containing alleged explanations as to why Edison

was beaten at law, in which the dignified (!) president delivers himself of

his wrath in a tirade of abuse, libelous and personal, against a most

humble and unimportant individual, and produces the first '^ patch" for

the "collapsed airship" as predicted in "The Edison Boomerang" Circular.

As the general public may desire to see this confidential circular, a

large edition has been provided, and will be furnished in unlimited

quantities, postage prepaid, upon application to

THE UNITED STATES ELECTRIC LIGHTING CO., the rookery CHICAGO.
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\^ir^»
rttiE

Cle^ela.nd., 01:iio.
MANUFACTURERS OF

BLECTRTC T.IGHT CARBONS andBATTERY MATERIAL.

JUVIS
^Alkl^^niKIA /\ABanBftllf CONTRACTING ENGINEERS FOR ERECTING COM-

ENGINEERING COMPANY, ^^'i^^f^;;^'^^
61 OLIVER ST. 81 LAKE STi, 109 LIBERTY ST. national feed water heater,

f^uir-i\/~r\ NEW YORK JARVIS BOILER SETTING, to burn Anlhracite Coal and Coke Screenings
CHICAGO, I

i""^™
' NATIONAL ROCKING and SHEFFIELD GRATE BARS.

BOSTON.

H. A. CLASIER, Manager Western Dept. SEND FOR NEW CATALOGUE.

The Standard Carbon Co.,^ ^^^^^^ t:TT('PITQ«nT?R TO Tt-t"R ^^^^ ^^^^
SUCCESSORS TO THE

BouLlton, Cle^elanci^ ainci Crvstal Ca^rlbon Companies.
o Xj e: a;^ :e3 Xj -A. INT ID , omo-

C. F. AXNI'rrT, Fresl. S. F. FENTON, VIce-Prest. and Treas. CPIAS. SIDNEY SMITH, Sec'y.

llolel and IIouho Aiinuuciators.

Electric Gas Llglil Ing.

Fire (lud Burglar Alarms.

Elcctro-Mcdlcal Apparatus,

Electric Lighting.

Telegraph Instruments.

Wire and Batteries.

The United Electric Co.

Electrical Apparatus and Supplies,

SALT LAKE CITY, - UTAH.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POW^ER.

Agents for Armingrton & Sims' Ensrines, Steel Boilers, Jarvls' Furnace,
Standard Rooking and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Korting Injector. Etc,

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
Branch, Room 31 Water Works Building, 600 Walnut St., Kansas City, Mo.

Sawyer -Man Electric Co.
LICBlSrsEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATEHTS.

GENERAL OFFICES:

MDTUiL LIFE BLDg,

32 NASSAU ST.,

NEW YORK

Plana and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

Ro, 308 WALNUT ST

BOSTON OFFICE:

No. 33 FEDERAL ST.

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DTHAMO of this Company Is AUTOMATIC In Its regulation, and will maintain a UNIFORM
LIGHT, with ALL or ANT PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

-CONTAINING-

Compensation BalanceiHair-spring,
^EAT-Hio: .Asct-i:

Uninflaeneed

BY

Magnetism.
PAILLARD'S PATENT NON-MAGNETIC

COMPENSATION BALANCE AND HAIR SPRING.

Adjusted

TO

Temperature.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Elihu
\

Thomson, N. S. Possons, F. B, Badt, Edwin Houston, and a large number of Electricians who have examined and tested ':

them.
I

These watches are made in all sizes. Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and
;

cost no more than other makes of same quality without the Non-Magnetic feature. I

They are especially adapted to the uses of ;

tt/l€Trmi€MlfS JkHB WOEEIEB JkEOUIfD DYlfAMOi,
j

and for durability, fine workmanship, and accuracy of performance are unsurpassed.
i

FOR SALE BY ALL FIRST-CLASS JEWELERS, i
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High Insulation

In order to meet the constantly ^
increasing demands for

BETTER INSULATION,

i BISHOP GUTTA-PERCHA GO.

420-426 EAST 25th STREET, NEW YORK CITY,

HAS KStPLOTKB THE BEST EXPERTS TO TIE nAB ANX> BUTLT

NEW SPECIAL MACHINERY
FOi: MAKING THE C KLKGR ATED

CO
CD

03

03

03

COHOOPER'S QORE
I

AND OTHER RUBBER COMPOUNDS

03

FOR INSTTLATING WIRES FOR

Subaqueous, Subterranean and Aerial Cables.
~^

CO

cc

OS
CO

Also, special wires for Leading-iu Wires, Wiring Vessels, Engine Rooms,
Cellars, Tunnels or olher wet places, all having

SUPERIOR INSULATION
And warranted to give good satisfaction a', fail- prices.

If Underwriters' is good enough, don't send for our
samples and prices,

HENRY A. REED, Manager.

CDX
CD

C-3O
CO

p

XTSSJi: NOTJHIING JJUT

GUTTA-PERCHA FOR SUBMARINE CABLES,

GrEiOFLGrlEi \ :B-A.m?op»ir,
= I

::::::::::::::::=:::::=::::::=::::::::::::,,: LAW OFFICE, --:::-::::———:
Rooms 68 and 69 Temple Court, 223 Dearborn St.. CHICAGO.

PATENT AND TRADE -MARK CASES.

HOIff IT /S MADE AUD HOW TO USE IT.

A complete Description of the Various Parts of the Machine, and how to take care of

it. With other valuable Electrical Information for the use of those having charge of

Electric Lighting Apparitus. Fully Illustrated, with many new Plates and Cuts.

Sent Postpaid on Receipt of Postal Note, Money or Express Order for FIFTY CENTS.

FRED M. KIMBALL & CO., Boston, Mass.

FRANKLIN S. CAETEE. CHAS. M. WILKINS.

ESTABLISHED 1867.
E. WAED WILKINS

PARTRICK SCARIER, :

MANUFACTURERS OF AND DEALERS IN EViRY DESCRIPTION OF

jLIiljllllljllL uyrrLlIiij.
SOLE PROPRIETORS OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
WE MAKE A SPECIALTY OF

BELLS, DISQUE LECLANCHE BATTERIES, GAS-LIGHTING APPARATUS
AND A FULL LINE OF

SUPPLIES FOR ELECTRIC BELL WORK.
We puljlish Catalogues of all our Manufactures, and will forward, to any address upon

application:
N.B.^When applying for Catalog;ues, please state whether "Electric Bell" or "General

Supply" Catalogue is wanted, and if in the trade ini.-lo.«;e business .card for discounts.

114 South Second Street. PHILADELPHIA, PA.

THE RAILWAY TELEGRAPH SUPPLY GO.
CHICAGO, ILLIlSrOIS.

}

Grimshaw White Core

Wires.

Fire Proof and B. D.

Wires.

For Telegraph, Telephone, Electric Light, Aerial, Underground and Submarine.

High Grade Copper Wire, Taped or Braided.

We keep in stock a full line of Wires, Cables, Tapes, etc., manufactured for the New York insulated Wire Co.

Grimshaw White Core, Flexible Cords for lacandescent Lightios',

Fire Proof and B. D. Wires, Armored Submarine Cables,

Double Taped Copper and Iron Wires, S^ritch Board Cables,

Flexible Duplex Wires, Grimshaw Tape,

B. D. Insulated Bxtra B. B. Iron Wire, Grimshaw Splicing' Compound.

Address all communications to 54 & 56 FRANKLIN STREET, CHICAGO.
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Ijeisler glectric [ight Do.

809-817 S. 7th Street, ST. LOUIS, IWIO.

MANUFACTUKEKS OP

The Heisler Patent Incandescent
Electric Light System.

The only and original Alternating Current Long
Distance Single Wire Incandescent.

We have built 24 Cen-
tral Station lucandescenl
^Plants witliin one year,

"all of which are on a pay-
ing basis.

This System combines
successfully the illumina-

tion of the streets with a

general supply of light for

stores and houses.

Any desired distance can

be reached al small cost

;

No. 8 American Gauge
( opper Wire being used
for the oulside line. No. 11

for indoors, for any num
ber of lights of any size

from 20 to 200 c. p. lo-

c ited anywhere on the line

A perfect automatic regu-

lation adjusts for every

variation of the load from the full capacity to one single light. We do not need

transformers, distributors, safely catches, resistance boxes or any other electrical

contrivance for distribution or safety.

Special attention is called to the superior advantage of this system for economical

management. To its flexibility, no mathematical calculation being required for wiring

or alterations of circuits. To its production of nearly double the candle power to the

H. P., as compared with any other system.

We can furnish substantial proof that our system is a successful competitor against

all present methods of Illumination.

Forest City Electric 'yyork.s,
Manuiaci.rers 01 CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GANG SWITCHES, FROM 5 TO 40 AMPERES.

Quick Make and Break Uncon-
trolled by the Handle.

Corrcspondenci;

Solicited with

Electric Light

CompaoleB.

W. B. CLEVELAND, Proprietor, 183 SENECA STREET. CLEVELAND, 0.

is tanned on the surfaces
only; the

Iff11101 liMW HIDE. ^

Send for Our Valuable Book fop Engineers and Belt Users Free.

' Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

ST. IjOXTIS, 3MCO.

Writing Telegraph Company,
57 MURRAY STREET, NEW YORK.

This Company owns the Letters Patent

which thoroughly control the transmission

of written messages by telegraph in the only

known practical way, and are prepared to

establish Central Office Exchanges as a means

of communication between subscribers in

cities and surrounding towns.

Communications are written with pen and

ink in the handwriting of the person writing

the message.

For particulars address

^:°zio^:iii: writing telegraph

The pen in the office of the subscriber re-

ceiving a message makes a fac-simile of every

letter as fast as it is made with the pen in the

office of the person writing it.

All instruments are under the control of the

Central Office, and messages are recorded on

the instrument of a subscriber, whether he is

present or absent.

All communications are secret, and the

written record is of great value in commercial

use.

CO., NEW YORK.

THE LAW TELEPHONE COMPANY
Begs leave to announce that it has largely increased the quantity and surface and greatly improved the form of the negative element of the

The New Form is clearly shown in the cuts and needs no explanation.

ITS ADVANTAGES.
The Battery holds up longer when overworked, recovers quicker when relieved, and the material being ail

in one piece instead of in two pieces, the breakage heretofore suffered in transportation, in handling, and in

any depolarizing treatment (after accidental short circuiting) will be wholly saved. "// 7C'as good before; it

is bitter now." The Battery oM«-TOW(? is unchanged. The negative element is of the same material
and undergoes the same preparation as before, and is everlastings and so guaranteed.

THE OTHER FEATURES OF SUPERIORITY, NA]>IELY:
Connections that will not corrode, Lock-tops that absolutely prevent evaporation and creeping

of salts, absence of grease, Flint Glass well annealed, Hard Rubber Bolt connection
that is reliable and durable, pure Zinc and pure Sal Ammoniac, etc

,

Address ARE ALL PRESERVED.
LATV TELEPHOITE COMPiilTY,

112 LIBERTY STREET, NEW YORK.
Sole Agent for the Pacific Coast, GEORGE L. HENZEL, San Francisco, Cal.
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The Single-Acting and

Self-Lubricating Principles

Mark the second great advance in Steann Engineering, and
j

represent the Highest type of
!

COMMERCIAL ECONOMY.

THE WESTIN&HOUSE MACHINE CO,

Pittsburgh, Pa.

THE AULTMAN & TAYLOR CO.,
Represented by Robketo Bokeb & Co., City of Mexico, Mes.

Stevens, Corwin & Co., lis Chambers St., New York City.

With houses In Panama, C. A., Lima, Buenos Ayres, Gaayaqull
and Valparaiso, S. A.

WESTINGHOUSE, CHURCH, KERR & CO.
: 17 Cortlandt Street, New York. 97 Fifth Avenue, Pittsburgh.

156 and 158 Lake Street, Chicago.

I M. R. MUCKLE, JR. & CO. (Rep. W., C, K. & Co.

!
608 Chestnut Street, Philadelphia.

: FAIRBANKS & CO.
i 302 & 304 Washington Ave., St. Louis. 312 Union Ave., Kansas City.
' 1330 Seventeenth Street, Denver.

! F. C. AYER. (Representing F. & Co.)

I

1619 Capital Avenue, Omaha.

I

GEO. M. DILLEY & SONS. (Representing F. & Co.)
I Pine Bluffs, Arkansas.

I

UTAH AND MONTANA MACHINERY CO.
259 South Main Street, Salt Lake City.

I East Granite Street, Butte, Montana.

[
PARKE & LACY.

' 2123 Fremont Street, San Francisco.
: 33 and 35 North Front Street, Portland, Or.
i

THE D. A. TOMPKINS CO,
i 36 College Street, Charlotte, N. C.

45 South Pryor Street, Atlanta, Ga,
r ROBT. MIDDLETON. {Representing The D. A. T. Co.)
' Mobile, Ala.
t

: H. DUDLEY COLEMAN & CO. (Rep. The D. A. T. Co.

j

New Orleans, La.

I
KEATING IMP. & MACHINE CO. (Rep. The.D. A. T. Co.

Dallas, Texas.

J. J. DICKEY, President. ISRAEL LOVETT,
H. J. WELLS, SecV and Geu'I Man. Sup't and Electrician.

FLEMON DRAKE, Vice President.

L. H. KORTY, Treasurer.

®fMIDI/AND ILICTMIC C©
OMAHA, NEBRASKA.

DEALERS IN

Hotel and House Annunciators, Burglar Alarms, Fire Alarms, Electric Gas Lighting, Speaking Tubes,

Elevator Annunciators, Batteries. Push Buttons, Electric Pens, Telegraph Learners' Instruments, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, Railway Velocipedes, Cars, Etc.

Whstkrn Agents THE OKONITE CO., and the Return Call System of Hotel Annunciators. Fire

Alarms for Cities and Towns. We own the Franchises of the Western States and Territories for the

IMPROVED McCULLOH

and are prepared to give franchises and construct plants on reasonable terms.

garEstlmateB furnished and contracts made for any and all kinds of Electrical Work in any part of the

West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

The Empire City Electric Co.

;<,tfl-l 15 DEY STREET,

NEW YORK,

Manufacturers and Dealers

IN ALL KINDS OF

ELECTRICAL SUPPLIES.
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"Where to Buy"
Read the following and be no longer in Doubt.

Annunciators, Bells. Etc.

Orders for Annunciators, Bells,

Pushes, Pulls and Electric Gas Light-

ing Material promptly filled.

Western Electric Walnut Box Bell

The best bell for the money in the

market. Sample mailed to any part

of the United States on receipt of

seventy-five cents.

Speaking Tube Telephone System.

We call particular attention to our

Speaking Tube Telephone System,

Watchman's Electric Clock and Auto-

matic Mercurial Fire Alarm for Hotels,

Office Buildings, Stores and Factories.

Batteries and Battery Supplies.

We are the largest manufacturers in

the country of all kinds of Batteries

and Battery Supplies.

Disque LeClanche Batteries.

No other kind of battery and no

LeClanche battery, except of our man-

ufacture, has shown a record for length

of satisfactory service equal to ours.

A correspondent writes us:

" Four cells of your LeClanche Bat-

vtery have been operating the 250 No.

Annunciator at the Lindell Hotel (St.

Louis) for over three years, giving

ithe' very best of satisfaction, and to-day

are, to all appearance, just as good as

new." , H 7

U

Morse Instruments.

We call particular attention to our

improved forms of Morse Instruments.

The changes are all in the direction of

greater simplicity and cheapness.

PATTERSON CABLES.
These Cables have an unequaled

record for telegraph, telephone and

electric light use, overhead, under

ground and under water, owing to their

permanence, high insulation and
low inductive capacity.

INSULATED WIRES.

We manufacture all kinds of Office,

Annunciator and Magnet Wires and

Insulated Cordage. We guarantee a

conductivity of not less than 97 per

cent, of the conductivity of pure

copper for all our copper wire. Our
largely increased facilities enable us to

fill orders for goods in this line

promptly and with the best quality of

material.

Electric Lighting Apparatus.

Over 4000 of our arc lights are in

use and give satisfaction to the users.

Our system of lighting is unexcelled

in the perfection of its automatic regu-

lation, the steadiness, brilliancy and

color of the light produced and the

efficiency of the apparatus. We furnish

dynamos to give any required current.

The superior efficiency of our dynamos
renders them advantageous for use in

charging storage batteries and for gen-

erating current for electric motors. We
make Arc Lamps suited to burn on any

arc light current.

Line Wire and Supplies.

We are the exclusive agents in the

West of Washburn & Moen Mfg. Co.'s

Galvanized Iron and Hard Drawn
Copper Telegraph and Telephone

Wire. The reputation of this make of

wire stands deservedly high, and is a

guaranty that what we furnish in this

line is of the best quality. We furnish

only the best material in pins, brackets

and other line supplies.

Telephonic Ipparatus.

We furnish licensees of the American

Bell Telephone Co. with Multiple and

Standard Switch-Boards, Magneto Bells

and all other Telephone Apparatus.

Builders' i% jlepairers' Tools.

In manufacturing Bars, Clamps,

Climbers, Pulleys, Splicing Clamps,

Reels, Tool Belts, Body and Climber

Straps, and other Tools, great pains

are taken to use only the very best

materials and to combine the most

recent improvements.

Testing Ipparatus.

We manufacture a complete line of

Testing Instruments, and call particular

attention to the Warner Testing Bat-

tery, the Combination Bridge Rheostat

and Galvanometer, and Rudd's Device

for Testing Arc Light Circuits.

Oistrict Telegraph Ipparatus.

The Field and Firman four-call box

and eleven-call box with answer-back

signal are the best in the market. The
Field and Firman patents cover the

return signal and multiple call features

of these boxes, and we warn users

against infringements.

WESTERN ELECTRIC CO.,
CHICAGO. NEW YORK. LONDON, ANTWERP.
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Sprague Motor Driving a Stamp-IVllll.

The illustration given below shows the appli-

cation of the Sprague motor for driving a stamp-
mill in Idaho, situated four miles from the

primal source of power. Here are five batteries

of ten stamps each; the stamps have fortj' drops

per minute and a dead lifting weight of 6,000

pounds to each battery, the total energy being
75-horse power. A transmission of this charac-

ter enables the manager to locate his mill directly

at the mines, and in this case gives 75 per cent,

of the primal energy, besides saving $90 per day
in haulage alone.

Train Dispatchers' Association of
America.

The fifth annual convention of the National

Train Dispatchers' association was called at the

Masonic temple theater in Louisville, Ky., June
1 2th.

Sherwood, Norwalk, O.; S. N. Hurd, Hunting-
bury, Ind.; H. J. Irwin, Boone, la.; A. A. Zion,

Indianapolis, Ind.; Charles C. Wamsley, Hous-
ton, Tex.; L. B. Caril, Trenton, Mo.; C. A. Bat-

terton, Winona, Minn.; J. F. Cleffer, Paducah,
Ky.; A. J- Morgenson, Paducah, Ky.; W.
B. Blanton, Dubuque, la.; A. E. Bough-
ner, St. Thomas, Ontario; F. E. McAlpine, Rich-

mond, Ind.; W. S. Oakley, Cairo, 111.; Chas. H.
Reeves, Dubuque, la.; A. R. Baird, Logansport,

Ind.; J. B. McCall, Ithaca, N. Y.;W. M. Eggles-

ton, Louisville; E. J. Peabody, Chicago.

The president and vice-president were absent.

E. J. Peabody, of Chicago, the secretary, called

the meeting to order, and read a brief report

showing what the association had accomplished
since its organization. According to his state-

ments all the district associations were in ar-

rears for dues, and not one of them was in good
standing. After the secretary had finished his

report W. H. Graves, of Winona, Minn., moved

of seven members, including the president, vice-

president and secretary.

"The following nominations are submitted:

President, A. A. Zion, of Indiana; vice-president,

W. H. Coffage, of Chattanooga; secretary and
treasurer, E. J. Peabody, of Illinois; executive

committee: C. S. Pasha, of Pennsylvania; H. H.
Libbe, of Missouri; W. H. Graves, of Minnesota;
W. W. Polk, of Mississippi."

The recommendation of the committee on or-

ganization was subsequently adopted.

The committee on constitution recommended
that the name of the association be changed to

the Train Dispatchers' Association of America.

It also reported a constitution for the mutual
benefit feature of the association. This latter

provided, among other things, that any train dis-

patcher in America between twenty-one and
fifty-five years of age might become a member
after passing a medical examination.

The recommendation and report were adopted.

Those in attendance were: C. H. Hustin, New-
ton Falls; E. J. Hackenbery, Cambridge; L. N.

Yelton, Rochdale, Ind.; J. E. Doud, Albany, N.

Y.; G. H. Schleyer, Crawfordsville, Ind.; E. D.

McKean, Ashland, O.; R. B. Woolsey, Terre

Haute, Ind.; J. W. Pelot, Garrett, Ind.; J. S.

Converse, Richmond, Ind.; Hugh Daly, St.

Thomas, Ontario; W. F. Packard, Stanford, Ky.;

E. B. Zeigler, Bucyrus, O.; J. M. Host, Colum-

bus, O.; A. N. Dilley, EUinwood, Pa.; F. J. Bus-

kirk, St. Cloud, Minn.; W. S. Fulmer, Rock

Island, 111.; E. P. Van Cleaf, New York; W. W.

Polk, Water Valley, Miss.; W. H. Graves, Win-

ona, Minn.; W. C. Sutheriand, Atchison, Kan.;

C. M. Cooraer, East Saginaw, Mich.; W. D. Min-

thorn, Logansport, Ind.; H. H. Libbe, St. Joseph,

Mo.; F. L.Cherry, Richmond, Va.; J. A. Dearth,

Galion, O.; J. H. Carlisle, Richmond, Va.; F. J.

Benthall, Boston; C. L. Pasco, Bradford, Pa.; D.

E. Spangler, Columbus, O.; H. O. Paul, Colum-

bus, O.; G. M. Sanderson, Canton, O.; W. D.

that a new organization be effected. This mo-
tion was carried, and A. A. Zion, of Indianapo-

lis, was elected president, and Mr. Peabody,

secretary. All those in attendance filed their

applications and were admitted into the new as-

sociation.

A committee on permanent organization was

appointed, composed of William M. Eggleston,

of Kentucky; W. H. Graves, of Minnesota; R.

P. Woolsey, of Indiana; H. O. Pand, of Indiana;

T. J. Benthall, of Massachusetts. E. B. Zeigler,

of Ohio, and C. M. Coomer, of Michigan, were

appointed an additional committee to formulate

plans for the organization of a mutual benefit as-

sociation.

The committee on organization made the fol-

lowing report:
" The officers of the association shall consist of

a president, vice-president, secretary and treas-

urer (the latter two offices may be filled by one

person) and an executive committee, consisting

After this business was disposed of, the chair

announced that W. M. Eggleston had been

elected chairman of the committee on mutual

benefit association by the members of that com-
mittee.

H. O. Pond, W. B. Blanton, C. A. Batterton,

J. D. Doud and W. H. Stevens were appointed a

committee to prepare topics for discussion at the

next convention. W. H. Graves, J. W. Pelot

and W. P. Sutherland were named by the chair

as a committee on resolutions.

Thirty or forty names were added to the mem-
bership roll.

The association finally adjourned to meet next

year in Indianapolis.

A Chicago milliner has invented a method by which all

the articles in a show window can be kept in motion on a

continual parade before the eyes of spectators on the side-

walk. He employs electricity as a motive power. He pro-

poses to introduce the patent in Paris and in other large

cities of Europe, it is stated.
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The Victor Turbine.'

Several valuable iinprovcments have been

made recently in the dcaails of tlie construction

of the Victor wheels, manufactured by the Stil-

well & liierce Manufacturing company, of Day-
ton, Ohio. The cylinder is now made longer

ani.1 heavier; the bridge-tree that supjiorts the

wheel has been straightened; the wood step is

held in a detachable sleeve in the hub of the

bridge-tree so that a new step can be put in with-

out disturbing the wheel, and facilities are pro-

vided for setting up the step to compensate for

the wear upon it; the form of step and also the

step-shoe have been changed so as to secure

more perfect lubrication and keep the step-shoe

cool, thus preventing the burning out of the

step; the form of the coupling has also been
changed, affording longer jaws and greater

strength; and the diameter and length of the

shafts, which are made of the best hammered
iron, has been increased.

In the outer chute -case the cylinder is one cast-

ing, and after receiving the bridge-tree,and chute
case, which is secured by set-screws, it is placed

upon a horizontal boring-mill, and the chute-case

is bored out to receive the register-gate which re-

volves within it. The cylinder has a projecting
flange which rests upon the floor of the flume,

and this flange is faced off true, at a right angle
with the wheel shaft, so as to insure the wheels
setting plumb, provided the floor of the flume
is level. The improved inside register-gate is

cast in one piece, with fixed waterways, corre-

sponding with the chutes in the outer case, the

two combined forming one duplex chute. This
gate is bored out to receive the wheel and is

turned off to fit the outer case, within which it

revolves, and it is removed, for the purpose of

admitting and shutting off the water, by means of

a segment and pinion. The movement of this

register-gate regulates the amount of water sup-
plied to the wheel, and receives an equal and uni-

form delivery on all parts of the wheel without
changing the direction of the current or the rela-

tive angle of the stream and the face of the
bucket, or in any degree checking the velocity

of the water admited to the wheel. The hub of

the four-armed spider attached to the gate is

bored out to fit accurately upon the lower end of
the pedestal,which projects beneath the top of the
wheel case and forms a journal bearing. This
patented improvement in its practical working has
been found to be of great value, as it enables the
gate to be fitted so closely that it cannot leak
and at the same time works easily; it strengthens
the gate, holds it rigidly to shape, reduces the
friction in running to its minimum, and obviates
the objections hitherto urged against a register
gate. The projection of the pedestal underneath
the top or crown plate of the wheel case, and
passing through the hub of the gate spider,
forms another feature of the company's late pat-
ented improvements. This top is composed of a
single casting of great strength. It extends
over the register gate and is fastened by set
screws to the outer chute case. This arrange-
ment protects the gate entirely from vertical
pressure of the column of water and renders its

movements very easy. It also greatly facilities

the set screws the top becomes detached. The
pinion and segment by which the gate is op-

tween the teeth. The cap of this housing may
, be easily detached by simply removing two set

*-1iMl^-V
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Fig. I.

—

The Victor Turbine.
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the erection of wheels, or obtaining access to
them in case of accident

, as by simply removing
1 The Mlling World.

Fig. 2.

—

The Victor Turbine.

erated are made of gun metal and are com-
pletely housed, so that they are protected from
breakage by foreign substances getting in be-

screws. The pedestal which surmounts the

wheel case, after being faced off twice, is fast-

ened to top or crown plate by set screws. The
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seat below follower-blocks insures a rigid upper
bearing for the wheel-shaft independent of the
follower-blocks, and in connection with the ar-

rangement of the bridge-tree, that holds the step
for the wheel-shaft, it secures perfect steadiness
of motion, the minimum of friction and the ut-

style of flume and draft tubes and supply pipes

can be made to conform to the requirements of

the situation. Fig. i represents a plant of two
40-inch Victor turbines on horizontal shafts in

independent flumes, but connected together, as

shown, operating under 25-foot fall anddevelop-

an aggregate of 2,000 horse power, and 214 rev-

olutions per minute. The power of the wheels
is transmitted by means of pulleys and belts on
an extension of the shaft, not shown in the en-

graving. This plan is submitted by the com-
pany as an ideal plant in point of simplicity.

most strength and durability. An improvement
in the construction of the upper portion of the

pedestal that contains the follower-blocks length-

ens the follower-blocks, but diminishes the height

of the pedestal and admits of elevating the outer

chute-case gate and crown-plate, all together,

without removing the coupling from the wheel-

shaft, thus exposing the face of the wheel to

view by simply disconnecting the gate-rod at its

coupling and removing the set-screws that fasten

the chute-case to its seat in the cylinder. This

arrangement facilitates the erection of large

Fig. 3.

—

The Victor Tukpine.

ing 600 horse power, and one 15-inch wheel un-

der the same fall developing 48 horse power.
The wheel pit was originally prepared for a large

breast wheel; this arrangement of turbines and
draught-tubes located the power just where it was
wanted for convenience and economy in trans-

mission and avoided the great expense and
trouble of making a new wheel pit.

Fig. 2 shows .the arrangement of four Victor

turbines on horizontal shaft, designed for a par-

ticular site, affording 2,000 horse power, the wa-
ter being- drawn from two canals at different

Fig. 4.

—

The Victor Turbine.

wheels in the flume and secures ready access to

the wheel in case of necessity for removing ob-

.struction.

The illustrations herewith show several differ-

ent designs of the Victor turbines on horizontal

shafts which have been made by the manufact-

urers to meet the requirements of the situation

where they are placed. The turbines can be ar-

ranged singly or in pairs, and of any size and the

levels, 'all the wheels discharging into one tail-

race. The plant comprises one pair of 3o-inch

Victor turbines in one flume, shown at the right

hand end of the engraving, to operate 26.7 feet

head, developing about 400 horse power and 214

revolutions per minute, and two single 40-inch

Victor turbines in iron flumes, discharging in

opposite directions, operating under 48.7 feet

head developing 800 horse power each, making

strength and permanency, and, with such modifi-

cation as any particular site might require, it is

recommended for use in cotton and woolen mills,

paper mills, flour mills, electric light plants, and
for any purpose where the situation will admit
of it.

Fig. 3 shows three pairs of 35-inch Victor

turbines, on horizontal shafts, designed for ser-

vice under 40 feet head, to develop an aggregate

of 3,000 horse power. Each pair of wheels d,*-

velops 1,000 horse power and is placed in a sep-

arate flume, with supply pipe and draught tubes,

as shown in the side elevation, so that either pair

or all of them can be operated as desired.

Fig. 4 illustrates a pair of 30-inch turbines de-

signed and erected for the Cowles Electric Smelt-

ing and Aluminum company, Lockport, N. Y.

They are placed under 35 feet head, develop 528
horse power, and are used for driving the largest

dynamo in the world. Since this pair of 30-inch

turbines was put in an additional pair of the

same design and one single turbine on horizontal

shaft have been furnished 'the same company.

The Gibson Storage Cell.

The cut in connection shows the style of cell

for a storage battery made by the Gibson Elec-

tric company of New York. In 1884 the in-

ventor, Charles D. P. Gibson, began the manu-
facture of storage batteries for medical and like

purposes. A broader field for the introduction

of storage batteries was soon made apparent, and

the inventor undertook experiments having for

their prime object a reduction in weight and

bulk of the cells. The cell shown is the result of

the experiments. The claims for the cell are
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that it has great commercial efficiency, 90 per

cent, of the stored energy licing available; that

it is practically indestructible; that it docs not re-

quire expert care for maintenance; that there is

no buckling of the ])latesor decrease of capacity

from loss of active material, and no blistering or

injurious sulphating, and that rapid charge and
discharge will do it no injury.

Magnetism In Watches.
JIyC. K. Giles.

PART I.

I notice in a late number of the American
Jeweler a review, by Theo. Gribi, of a paper
which I read before the Chicago Electric club, en-

titled "Magnetism in Watches, and Its Control."

[No. 24, Vol. I., Western Electrician.] I am
glad that he has taken the pains to look over the

paper in question, and give his views for the

benefit of his fellow-watchmakers. I can assure

Mr. Gribi that the Electric club paper mentioned
was given entirely in the interest of science and
horological perfection, and for the information
of those interested and not for trade purposes,

as he seems to think.

He says first, that he is "well acquainted with

magnetism in watches," but I must infer from his

after-language that he has only a speaking
acquaintance with it, as his treatment of the sub-

ject shows that he knows but very little about it,

or how it operates. He says that no such
division as molecules, or atoms, cpn e.xist in

matter, and are but mere "creatures of the imagi-
nation," therefore cannot be the medium for

magnetic conditions. I think he hardly compre-
hends what he is talking about here. The
molecular or atomic theory is too well established
by expert scientists, and is too well proven by
natural phenomena, to be upset or discarded.

FIG^4 FIG. 5

There are reasons to believe that, primarily,
there is no . such thing as matter; all matter can
be translated into its constituent forces, therefore,
the atom is not the ultimate, and is not neces-
sarily infinitely divisible. The atom is where force
begins to form what is generally called matter.
The atom or the " molecule" is the beginning of
ponderable matter,—is the first comprehensible
material shape of force; but the atom, or the
molecule, may not be, and is not, theoreti-
cally, infinitely small, or infinitely divisible.

Next, Mr. Gribi infers that we do not know the
meaning of the expression non-magnetic, and
that we have no true reason for saying " that a
watch made of non-magnetic metal is an emas-
culated time-keeper." Now, for his information
and others interested, I will give a few illus

trations of physical facts and conditions con-
nected with non-magnetic metals. By non-
magnetic metals are meant all except steel. I

believe that Mr. Gribi admits that all metals are
primarily formed of minute crystals (molecules ?).

Probably the word crystals will suit him better
than molecules, but it is all the same in our
experiments. Now, as the metals are formed of
minute crystals, then the aggregation of these
crystals would make the mass of the metal, and
the behavior of these molecules, or crystals, be-
comes a very interesting scientific study, in the
treatment the metal must receive to make it

ready for mechanical purposes, or to be made
into a watch, also the behavior of the metal
after its manufacture, and after it goes into
service and is subjected to the hard usage and
vicissitudes of every-day wear and tear, expan-
sions and contractions, caused by heat and cold
incident to climate. To make these conditions
more clear, I have made some illustrations: Fig.
I represents a bar of this non-magnetic metal

ready for u.sc. Without too close inspection it

looks very smooth, straight and even; but the

actual condition of its surface and structure

is seen in Fig. 2, which represents a section of

the same, magnified. It is impossible to roll out,

or hammer out, a piece of metal and have it

uniform on its surface, or in its formation, as every

mechanic or skilled metal worker knows. Fig. 4
represents its crystals magnified greatly. Fig. 5

c _J

represents the molecules of a section of the

straight piece of wire, seen in Fig. 3. We know
that the effect of heat on metals is to expand the

mass, but the operation is accomplished on each

individual one of these little crystals or mole-

cules seen in Fig. 5, and operates as strongly on

the center ones as on the outside, and in the ex-

pansion the direction will be somewhat according
to the surrounding condition, and will naturally

be in the direction of the weaker, softer spots,

or other uneven conditions of the mass of the

molecules, and will intensify the irregularities

seen in Fig. 2; then the effect would be as seen in

Fig. 3, changing the general outline, and also its

entire molecular arrangement. Then after the

heat and expansion, and consequent displacement
of molecules, follow cold and contraction; the

molecule will not return to its original position,

for the same reasons which have caused the ir-

regular expansion. This expansion and con-
traction are being repeated continually, and the

error of each preceding action is increased in

the succeeding, until the bar, which at first ap-

pears straight, assumes a warped condition as

seen in Figs. 2 and 3, the ends instead of being
at D, might be as shown at d, and the surface

irregular, as shown by the dotted lines. This
irregular expansion and contraction is more de-

finitely shown in Fig. 7, which may represent a

bolt, as turned and ground very perfectly on its

surface. It may be some part of a locomotive, or

some fine piece of mechanism, which going into

use, may become heated, and the result is seen
in the warped bolt. Fig. 6. This will be re-

cognized as practically true by those used to

practical work on machinery or railways. Now,
in following this metal to its place in the non-
magnetic watch, we find the most vital parts, the

balance wheel and hair spring, subject to vicissi-

tudes, which give the effects shown in Fig. 8,

showing the balance wheel, new. Fig. 9 shows
the same balance wheel after passing through
many changes in temperature, which will have
the same effect as seen in Fig. 3, and as a result
it will be seen that the segments of the circle are
warped, and the ends of the cut not opposite. By

holding the balance edgewise it will present the
appearance of the warped segments and arms, as
seen in ]''ig. 10. 'I'he hair spring. Fig. 11,

appears as it comes from the factory true and
perfect; but after the hard usage incident to the
life of the watch, the expansions and contractions

of heat and cold, and being soft metal, will be
liable to be bruised and bent by the tools and
rough handling of the repairer, it will have the

appearance of being dished. Fig. 13, the coils

will be uneven, and its action must be unequal.
Fig, 12. It is very evident that a watch in this

condition cannot be relied upon. These same
changes are taking place during expansions and
contractions due to the changes in temperature
from, say, zero to 100 degrees above, and must
naturally throw the balance out of true and out
of poise, and by frequent repetitions change the
crystalline structure and elasticity of the spring,

thus making a very serious change in the rate of

the watch, and as explained, the error will

increase with the length of time it is in use, and
more rapidly during extreme fluctuations. The
vicious effects on the watch of the fluctuation in

temperature between 100 degrees above zero, and
20 degrees below, or 120 degrees, which is about
what our railway watches have to undergo, are

as trying and damaging as would be the raising

of the temperature 120 degrees from the average
in the pocket, say 80 degrees up to 200, and any
experienced watchmaker will tell you that only
the finest steel compensation balances and hair

springs (made from the most carefully selected

metals) will stand such a change. It is an

ascertained fact that the non-magnetic metals
when lying in stock a long time become brittle

and useless as springs, notably brass spring wire;
the crystalline structure of all alloys will change
in actual work, and through oxidation, when not
in use.

The Book Table.
American Electrical Directory. Published by the

Star Iron Tower Co., Fort Wayne, Ind., 750 pp.; §2.

This directory contains reports of the proceed-

ings of the National Electrical Light association

at Detroit, August 31, 1886 ; at Philadelphia,

February, 1887 ; at Boston, August 9, 1887, and
Pittsburgh, February 21, 1888 ; an alphabetical

list of officers of electric light companies ; the

names of manufacturers of electric light appara.
tus ; a list of isolated arc plants ; a list of isolated

incandescent plants ; a list of electric light com-
panies, a schedule of the price of gas in various

cities ; the Philadelphia schedule for public light-

ing ; and reports of electric light companies of

the various states and territories and Dominion
of Canada. For information of the character

outlined it is well worth the price asked for it.

Gen. Sheridan has had eight severe attacks of *' heart

failure" and a number of lighter attacks. At least eight

times in three weeks the general has been more like a
dead man, who by superhuman effort was restored to life.

Oxygen and the electric battery have stimulated the action

of his heart after it had ceased to beat.
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Electric Storage.
By Philip Atkinson, Ph. D.

Part I.

The ai. cumulation or storage of electric energy
is one of the most familiar facts of electric science;

indeed, the construction of all electric generators
depends on this principle, for since the office of

an electric generator is to create and maintain a
difference of electric potential, it is evident that

the conditions for electric storage must exist in

its construction, otherwise there could be no
difference of potential. But in most generators
this storage soon reaches its maximum and is ac-

companied by a constant electric movement from
higher to lowest potential, producing the so-

called current by which electric work is performed.
This is notably the case in the voltaic battery.

In the various kinds of static machines the

storage is of longer duration, often continuing
for several hours after the operation of the

machine has ceased ; and in the electrophorus

it is practically constant. But the quantity

stored in all generators is comparatively

small, storage being only an accessory to the

main object.

The Leyden Jar.—The first instrument
specially designed for electric storage was the

Leyden jar, and its discovery showed the possi-

blity of such storage, and laid the founda-
tion for all subsequent experiment and discovery

cf this nature.

As this instrument is fully described in various

electrical works, it is sufficient here to state briefly

that it consists of a jar or wide-mouthed bottle,

as shown in Fig. i, composed of glass of good
insulating quality, having a metallic coating,

usually of tin foil, both on the inside and outside,

and a broad, uncoated margin for insulation

at the mouth. Through the center of the stopper

is inserted a brass rod tern7inating below in a

light chain or spring in contact with the inside

coating, and above in a brass ball. When the

ball is connected with any electrostatic gener-

ator, and the outer coating placed in contact with

the earth, or with the opposite electrode of the

generator, an electric charge, either positive or

negative, may be accumulated on the inner coat-

ing, the outer coating being oppositely charged

by inductions to the same degree. If now con-

nection be made between the coatings by means
means of the discharger, A, as shown, a discharge,

accompanied by a flash and report will take place,

showing an accumulation of electricity many
times greater than the highest quantity which

could be condensed in the generator by which

the jar was charged. A jar, charged in this way,

Fig. I.

will retain a considerable portion of the charge

for several hours, till it is slowly dissipated by the

convection of the air. But when discharged in

the manner above described, the discharge is al-

ways instantaneous,leaving only a small residuum.

The discharge of a large jar, or of several jars

connected in multiple arc as a Leyden battery,

gives very striking results, exploding com-

bustibles, perforating glass or thick hooks, and,

if the battery is large enough, melting^ long

thick wires or destroying animal life. In its in-

stantaneousness and its effects, it resembles the

discharge of the thunder cloud; the cloud being

itself a familiar example of natural storage on

an immense scale.

But these various examples of storage per-

tain chiefly to static electricity, in which electric

movement is by a sudden impulse, which

usually exhausts itself and ceases, instead of

furnishing a continuous current.

The Condenser.—The condenser used in

connection with the electric telegraph and for

other purposes is the most common example of

an apparatus for storage in dynamic electricity.

Its construction is on the principle of the

Leyden jar, metal sheets insulated from each
other by a dielectric. Fig. 2 illustrates the

method of construction, the full lines represent-

ing the metal sheets and the dotted lines the in-

sulating dielectric. Tin foil, on account of its

cheapness and flexibility, is the metal best adapt-

ed for this purpose; and mica on account of its

thinness, tenacity and high resistance, is preferred

for insulation; but as it is rather expensive, thin

paper, of high resistance, saturated with paraffine,

is often substituted. As the electric charge in this

case, as in that of the Leyden jar, is by in-

duction, the intensity of which is inversely as the

square of the distance, the importance of a thin

dielectric of high resistance is apparent, in order

that the tin foil sheets may be in close proximity,

^
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Fig. 2.

and yet wel i.isulated from each other. The '"i''

foil sheets are arranged in two series alternating

with each other in such a manner that all the

sheets of one series, beginning with the lowest,

extend a certain distance to the right beyond
those of the other series, which in like manner
extend to the left; the dielectric extending be-

yond the alternate ends, and also beyond the

sides sufficiently to insure perfect insulation.

And all the extended ends of each series are

soldered to metal strips, which brings the

sheets of each series into electric connection

with each other, while insulated by the dielectric

from the sheets of the other series.

If the condenser be placed in the circuit of a

battery in the manner shown in Fig. 2, the posi-

tive pole being connected with its left end, and

the negative with the earth, and the right end of

the condenser also connected with the earth, the

current will flow to the upper series of tin foil

sheets, and by induction, repel to the earth

electricity to an equal amount from the lower

series, making it negative, a flow of an equal

amount of electricity from the earth to the neg-

ative pole of the battery occurring at the same

time and completing the circuit, and this electric

movement will continue till the condenser is fully

charged. It is immaterial which pole of the

battery is connected with the condenser, or with

which series the connection is made, except as a

matter of convenience or necessity in practical

work, the charge occurring in reverse order when

the negative pole is connected.

If now the upper series is placed in connection

with a telegraph line by depressing the key at F,

the earth and battery connections remaining in-

tact, the charge will flow through the line

from this series to the earth at the distant

station, and electricity to the same amount return

from the earth to the lower series, to restore the

equilibrium. And as in telegraphing there is a

constant manipulation of the key, there is an ac-

companying charge and discharge of the con-

denser, as the circuit is opened or closed. It will

thus be seen that the condenser stores up energy

during each interruption of the current which

goes to the line when the circuit is closed, and

thus becomes an important auxiliary to the bat-

tery. This is of course only an ideal representa-

tion of what takes place, as in actual practice

the applications of the condenser are varied and

numerous.
The condenser may be enlarged to any requir-

ed extent by increasing the size or number of the

tin foil sheets. Those connected with the

Atlantic cables are of immense size, embracing

many thousand square feet of tin foil.

The Adjustable Condenser.—It is often

necessary to vary the capacity of the condenser
to adapt it to the varied character of the required
work. This is easily accomplished with the con-
struction shown in Fig. 3, in which several con-
densers are so combined that one or more of
them can be utilized. For this purpose all the
lower series of tin foil sheets are placed in con-
nection with a metal strip, which is connected
with the thumb-screw B; a similar strip above is

connected with the thumb-screw J, while each
set of the upper series of sheets is connected
with a separate metal piece placed near this strip,

with an open space for insulation between. And
at the points ir, a, a, a, a, circular openings are

made for the insertion of metal plugs. By the

insertion of a plug at any of these openings the

condenser below it is placed in the electric cricuit,

and may be discontinued by its removal. And
as the number and size of the sheets in each con-
denser may be varied to any practical extent, the

amount of charged surface may, in this way, be
varied as required. The numbers placed over
each condenser in Fig. 3 indicate the amount
of tin foil surface.

The Storage Battery.—When water is de-

composed by an electric current, and the gases
collected in separate receptacles, if the connec-
tion with the battery be severed, and the wires

leading to the gas tubes brought into contact, a
current of electricity will flow through them in

the reverse order to that of the original current,

the gases at the same time recombining to form
water. From which it is evident that the elec-

tric energy expended in decomposing the water
is stored up in the gases, and recovered when
they recombine. Oxygen accumulates at the

positive pole and hydrogen at the negative; and
in order to collect the gases, platinum terminals

for the wires are required, since the oxygen
unites with the terminal if composed of any of

the baser metals, and appears in the combined
form of an oxide instead of the separate form of

a gas. But experiment proves that electric en-

ergy is also stored up in the oxide when so

formed, and may be recovered from it.

Observation of these facts by Gautherot and
Ritter in the early part of the present century
indicated the possibility of storing electricity so

as to obtain a continued current similar to that

from the battery, instead of the instantaneous

discharge obtainable from the Leyden jar or the

condenser. On this principle Grove, in 1842,

constructed a gas battery, using at first oxygen
and hydrogen collected in glass tubes with plat-

Fig. 3.

inum electrodes, but subsequently various other

gases, and finally plates covered with peroxides

of metals. Numerous other attempts to accom-

plish this were made from time to time by

Wheatstone, Siemens, Kirchoff and others, but

without any practical result till about 1859,

when Gaston Plante, a French electrician, began

a course of experiments for this purpose, which

resulted in the discovery that lead plates could

be so prepared, electrically, as to produce the

desired result, by allowing the oxygen, as it ac-

cumulates at the positive pole, to combine with

the lead of a plate provided for that purpose,

and form a peroxide (Pb O2), while the hydro-

gen accumulates on a similar plate, at the nega-

tive pole. And on this principle he constructed

his secondary cell.

{To he contimced^

The thirty-seventh meeting of the American .Association

for the Advancement of Science will be held at Cleveland,

O., from Wednesday morning, Aug. 15, until Tuesday

evening, Aug. 21.
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Those interested in the application of water
power to electric light or power purposes, will
find elsewhere some new features in regard to ar-
rangement of turbines.

The National Train Dispatchers' association
met in Louisville, Ky., June 12th. A new organi-
zation was effected, taking the name of the
Train Dispatchers' Association of America, and
nearly all those in attendance signed the roll of
the new association. The convention a year
hence will be held in Indianapolis, Ind.

The delegations .to the national republican
convention in Chicago this week endeavored to
outdo each other in their efforts to decorate
their headquarters in the Grand Pacific hotel.
In this respect the Allison men were most suc-
cessful. Over the door of their room incandes-
cent lamps were so arranged that they formed
the letters which compose the name of Iowa's
favorite son. It was a novel and brilliant deco-
ration.

The enterprise of the Edison Electric Light
company, in Boston, which recently lost its
building by fire, is well worthy of remark. The
fire started about 12 o'clock Saturday night and
every dynamo in the station was ruined. The
engines and boilers, however, were not dam-
aged. In nineteen hours after the flames were
conquered a small Edison dynamo was secured
from a neighboring town and furnished current
sufficient to light- the station. New dynamos
were telegraphed for, and by Monday night the
lights were illuminating stores and residences as
usual.

the plates being non-buckling and their freedom
from injury when rapidly charged or discharged.

The lifld for the application of storage batteries

is nearly .as extensive as that of the electric liglit

iir electric motor, and it is to be expected that

inventors will vie with each other in this depart-

ment of electrical application as well as in others

wliich heretofore have claimed more attention.

Each new achievement worthy of the name
should and will be greeted by encouragement.

A TRIM little launch run by electric motors,

the current being provided by a storage battery,

created no small amount of comment in New
Yoi'k last week. A statement, credited to Fred-
erick Reckenzaun, too, by the way, appeared in

one of the New York papers that the boat in

question was the first to his knowledge ever run
by electricity. No man by the name of Recken-
zaun would ever make such a statement after

the memorable trip of the Volta across the Eng-
lish channel September 13, 18S6. The state-

ment might have been made that the boat was
the first in America to be run by storage battery.

This statement might be true, but we have no
data to confirm or deny it. However, reports

agree that the working of the motors was very
satisfactory.

A storage battery new to most of our read-
ers_ is shown on another page. Some strong
claims are made for the battery in the way of

The mining regions of the west as a field for

electric motors has been a favorite text for a
number of brief notes in the Western Elec-
trician. The comparative ease with which
power can be electrically transmitted to places
where there is no water power or where steam
power can not be used on account of the im-
mense expense attendant upon the carriage of
fuel is so strong a point in favor of the electric

motor that it need not be dwelt upon. The
illustration elsewhere of a motor driving a stamp
mill and the brief statement of facts accompany-
ing it, serve to mark another installation of the
motor in a field in which in many cases it will

have no competitor. An important statement of
fact in the article in question is the saving in

haulage alone, which is placed at ^90 per day.
This amounts for 300 working days in the year
to the neat sum of $27,000, which will look very
well in the dividend account of the company.

Two rather inconsistent stories concerning
the mikado of Japan have recently been printed.
It is related on the one hand that he has decided
to restrict the privileges of Japanese journalists,
inasmuch as he considers that the freedom which
has been extended to them has been abused.
Paragraphers delighted to poke fun at the mem-
bers of the royal family, much to their annoy-
ance. The mikado should run for office in a
lively American city. His royal skin would be-
come pachydermatous, and the harmless Japan-
ese jokes would cease to sting. While his high-
ness is going backward by restricting the lib-

erty of the press, he has put himself on record as
appreciating American progress sufficiently to
send an engineer to America to inspect electric
roads, and to report on the advisability of making
similar installations in Japan. The mikado is en-
terprising and wise in taking this action. In no
other country could he find such activity as is

here manifested in the construction of electric
roads. We build a dozen roads, overcome a
countless number of obstacles, while the English
engineers are theorizing and fighting about
methods. We try all systems, and, better still,

we make them all successful. By all means, let
the mikado's agents inspect American roads.

_
The telephone company and the city authori-

ties in St. Lous have agreed upon a truce, and
what threatened to be a war of formidable pro-
portions has been averted, for the present at
least. The cause of the trouble, as was stated
last week, was the action of the local senate in
passing an ordinance cutting down the telephone
rates one-half. Naturally enough the company
resented this interference, which it held to be
illegal. Even if the action of the council was
warranted by law, such a sweeping reduction
could hardly be justified. The company pro-
posetl to resist and was forced to pay a fine for
the violation of the ordinance. Rather than to
continue its business at a loss the company" be-

gan to take out telephones as conti'acts expired.

This work was pi'ogrcssing rapidly when a com-
pron"iise was agreed upon.

Though the settlement is merely a temporary
one, the fact that the parlies were reasonable
enough to submit to a compi'omise is a matter
well wbrtliy of notice. Too often when a war
of this kind is declared a reckless spirit is mani-
fested by both parties, and neither regards the

rights of the other, and the conflict is waged
without advantage to either party. The sub-
scribers are obliged to submit to the inconve-
nience which follows the loss of the handy tele-

phone, and money ceases to flow into the cor-

poration treasury.

According to the terms of the compromise
the subscribers will pay at the rate of ,^50 per
year until the validity of the ordinance is passed
upon by the Supreme court. In case the decis-

ion is given in the coi"npany's favor the sub-
scribers bind themselves to make up the amount
to $100 a year. Just what the company will do
in case the validity of the ordinance is affirmed

is not yet clear. The prospect is, however, that

the difficulty will be adjusted without a pro-

longed conflict, since both parties manifest an
inclination to avoid acrimonious disputes. St.

Louis has a splendid telephone system, and its

citizens cannot afford to have it impaired.

Meanwhile the case will be watched with not
a little interest in Chicago, inasmuch as it is re-

ported that the city council will follow the ex-

ample of the St. Louis aldermen, if legal author-
ity can be found. The council will not hesi-

tate to act if it is found that the law can be in-

terpreted in a way to sustain the action, as no
favor has ever been shown to the telephone com.
pany.

The bill originally proposed by the National
Electric Light association for the creation of a
Court of Patent Appeals, has been modified to

some extent, as a careful review of the amended
bill, published on another page, will show. The
bill as originally presented received the com-
mendation of the National Electric Light associa-

tion, and in its somewhat changed form will re-

ceive added commendation. Justice Miller of

the Supreme court of the United States has this

to say of the bill in a letter to George Ticknor
Curtis: " It gives me pleasure to say, that, after

going over the bill to establish a Court of Patent
Appeals, and making a few suggestions which
you accepted, I approve of the bill entirely. It

will do much to relieve the over-burdened
docket " of our Supreme court in a direc-

tion where it can best be done. Al-
though the bill has been submitted to no distinct

vote of the members of the court, it has been
considered by them all, and I feel sure that I ex-

press their concurrent opinion when I say that

they all desire the passage of the bill, and will be
much gratified if it shall become a law."

Justice Bradley of the same court writes:

The " bill would make a great improvement in

this department of judicial procedure."
The late Chief Justice Waite wrote that he

agreed cordially, "especially with that which re-

lates to the finding of facts by the Court of Patent
Appeals. There is no more reason why the facts

should come before us in this class of cases after

trials below than there is in cases of admiralty."
Benton J. Hall, commissioner of patents, com.

mends the bill in these words: "I am con-
vinced that the bill meets the urgent require-

ments of the present situation. It will tend di-

rectly and immediately to relieve the Supreme
court of its enormously overgrown docket, and
to abolish the delays in the administration of

law which now almost amount to a denial of
justice. The patent laws in their application
must be applied by expert tribunals. The pat-

ent office is an expert in the arts. It is required
to be such, not only by the nature of its duties,

but by the principles of its organization. It is

impossible that judicial tribunals can properly
and safely revise and review its work, and ad-
judge the rights of the public and of individuals
arising from its operations, without possessing
an element of the knowledge and familiarity of

the expert that lies at the foundation of the
whole system. I sincerely trust congress can be
induced to give the subject the consideratiou it

is worthy of."
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Electric Welding,

O. K. Stewart, of the Thomson-Houston Elec-
tric Welding company of Boston, Mass., recently
gave before the Boston Electric club an informal
talk on electric welding, in the course of which
he said :

" The history of electric welding extends over
a much longer period of time than is generally
supposed. Some eleven years ago, Pr:f. Elihu
Tliomson, who then held the chair of chemistry
and mechanics at the Philadelphia Central High
school, was delivering a course of lectures before
the Franklin institute of that city, and among
other experiments by which he intended to
prove the substantially identical nature of elec-

trical energy under any and all circumstances,
he reversed an ordinary Ruhmkorf induction coil,

showing thereby the difference of potential be-
tween the current in the primary and that in the
secondary of the coil. In performing this ex-
periment he brought the terminals of the coarse
secondary winding of the coil into contact, and
was surprised to notice that a high degree of

temperature was reached instantaneously at the
point of contact, in fact, such a high degree of
heat that the ends were stuck quite firmly to-

gether, the copper wire being actually melted
so that it required considerable force to separate
them. Instantly the thought flashed through
his brain, electric welding.

*' Professor Thomson was, however, very busily

engaged in teaching and lecturing, and in devel-

oping the Thomson-Houston system of electric

lighting for the next five or six years, and it was
not until, in the regular course of manufacturing
electric lighting aparatus, it became an impera-
tive necessity to discover some means of having
more perfect joints in copper wire than could
then be obtained, that his mind reverted again to

the old experiment at the Franklin institute, and
electric welding became an assured art.

" The theory underlying, or the principle in-

volved in, the Thomson process of electric weld-
ing is very simple, as indeed is most of the

apparatus also. The Thomson process of elec-

tric welding consists simply in forcing through
the pieces of metal to be welded currents of such
large volume that these pieces can carry them
without heating. Now when the pieces are

placed in abutment, the point of greatest resist-

ance, as you all know, is where they contact

with each other, and it is of course at this point

that the heat is first generated. The instant

heat is generated at the point of contact, the re-

sistance at that place enormously increases, and a

consequent more rapid development of heat is

the immediate result. The metals are conse-

quently raised to a high welding temperature in

a remarkably short space of time, and upon a

slight pressure being applied to force the pieces

together, a perfect welding is effected.

"The field that is open for the process of

electric welding is surprisingly vast, and of

course no one can tell where it will lead to. I

think the most important reason why electric

welding is taking its place so rapidly—no, I will

not say most important, but one of the most im-

portant reasons why electric welding is taking an

important place so rapidly is that the heat gen-

erated by the current is the only absolutely pure

heat known in the world. The blacksmith,

when welding with either a gas furnace or a coal

fire is constantly running the risk not only of

burning his metal, but of introducing into it

foreign matter in the form of gases which are very

deleterious to the substances of either iron or

steel, which are the principal metals worked by

blacksmiths.
" Now the heat generated by the electric cur-

rent is absolutely free from all foreign and harm-

ful substances, and it is this fact I think which

very largely accounts for the rapid advance of

electric welding, so far as practical work is con-

cerned. Of course, this is not the only reason.

One very important reason is the fact that the

heat effected by the current is under absolutely

perfect control. I do not mean to say that this

regulation is nearly perfect, or that it is very per-

fect, but I state that it is absolutely perfect, for

the reason that it can be made entirely and per-

fectly automatic. The heat can be begun and a

stop placed on the apparatus which will control

the heat perfectly.
" Then again,^welding by the Thomson proc-

ess is a much neater and quicker operation than
welding by the ordinary method of forge or fur-
nace.

^
I might also say in this connection, that

no skilled labor is necessary to operate an elec-
tric welding apparatus, I have in my mind now
one young man who came to us not knowing
anything of the conditions under which different
metals should be welded, and who in a very short
time has become so expert in handling these
machines that he can now, on the first trial, make
perfect welds in any of the ordinary metals and
in almost all varieties of steel including, although
I say it with some reservation, even mushet
steel and manganese steel."

Magnetism in Watches.'
BY TIIEO. GUnii.

We are willing- to accord Mr. Giles considerable credit for
his manner of treating I he subject. He has evidently given
the matter much thought, has ventured on new paths which
no one before him had trod, and, we think, no one after him
will tread But the article, purporting, as it does, to be a
paper read before the Electric club of Chicago, is plainly
a shrewd argument in favor of the so-called anti magnetic
shield, an invention of his, and as such is open to criticism.
It is truly wonderful how Mr. Giles su ceeds. or thinks he
does, in subduing the dreadful enemy, magnetism, and
making of it not only an obedient servant, but a friend and
ever present help in trouble; but we are afraid that this
is more beautiful in theory than true in fact.

We do not intend to follow him through all his elaborate
speculations on the nature of magnetism; nor are we, to
confess the truth, prepared to deny anything which he has
advanced that is new. Indeed, we should not care to do
so were there ever so much to say against it, our interest
being wholly in the facts and phenomena of magnetism in
watches, with which we are well acquainted, and in the
means of protecting them against it. But it may be well
to observe that his theory of the nature of magnetism is

wholly founded on the theory of the atomic or molecular
constitution of matter, and with it will stand or fall. Now,
we have no hesitancy in saying that the molecular theory
of matter is a mere figure of speech, a means to assist in
the attempt of making some theory as touching the nature
of phenomenon comprehensible, and that it lies wholly in
the domain of speculative philosophy. In fact we may,
without fear of contradiction, go further and assert that it

is positively unthinkable; for there is no limit in our con-
ception for the subdivision of matter. An atom, how-
ever small, must have dimensions, and its subdivision
is still thinkable until the vanishing point is reached, where
matter ceases to be recognized as such and passes
over into force, and where molecules are no more thinka-
ble. But Mr. Giles' argument as touching the subject in
hand, though ingenious, is deceptive. We should infer
that he thinks even a non-magnetic watch would go better
by putting it into a shield. If we did not see the true
reason he has for using such an expression as that "a
watch made of non-magnetic material is an emasculated
time-keeper," we should say that he has never yet grasped
the meaning of the expression, non-magnetic ; nay, worse
than that, that he does not fully comprehend his own
statements concerning the nature and phenomenon of
magnetism. According to his teaching, magnetism exists

as a dual force and in a state of satisfied polarity in all

matter. He considers this the normal condition of matter,
and that when this normal condition of polarity is dis-

turbed "we get the phenomena of magnetic and electric

effect." But in the case of the non magnetic balance we
have no such effect, i. e., we have no proof of the disturb-
ance of polarity. How does he know that it exists there? We
call a balance non-magnetic because we observe none of
the effects of magnetism exhibited in it, such as are mani-
fest in balances made of substances called magnetic, and
we are warranted in drawing the conclusion that its move-
ments, when in the watch, will suffer none of the bad ef-

fects attributable to magnetism. If instead of iron filings,

to illustrate the lines of force, as he calls them, around a
pair of horseshoe magnets we substitute filings of brass,

we observe no such arrangement of them around the poles,

no lines of force. Why not ?

Mr. Giles' illustration of the magnetic lines formed
around the poles of a pair of magnets with a shield between
them practices a little deception on the reader's mind, un-

less he be better informed, in that it leads him to conclude
that the magnetic force does not penetrate into the interior

of the shield, there being no filings within that space.

This is a mistake, as may easily be proved by placing a
small magnetic needle within the shield, when it will be

observed to respond immediately to the effect of the mag-
nets without. If the space on the cardboard within the

shield is also covered with iron filings, they will immedi-
ately arrange themselves in curved lines from pole to pole

the same as the outside ones. It is true that filings placed
within the shield itself, when the poles of the magnets are

in contact with it, are comparatively uninfluenced by the

magnetic force, and fall about in the shield freely; but

this is not owing to any anti-magnetic virtue in the shield

proper, as the reader might be led to think, but to the

fact that the contact of the shield with the magnets closes

the magnetic field of each and leaves the space between
them comparatively neutral. The sante effect may be pro-

duced by using an ordinary tin movement box, or a shell

of magnetic metal of any kind and shape enclosing a

space. Indeed, without the u3e of a shield, if we close

the magnetic field of the magnets by placing a piece of

steel over the poles, thus connecting them, a third piece of

steel laid in the space between the two magnets when in

juxtaposition is neither repelled nor attracted by either.

Of course we understand that Mr. Giles bases his claims

1 Abstract from Jfte Amei'ican Jeweler.

of the anti-magnclic qualities of the shield upon this very
fact. By surrounding the watch movement with a shield
of highly magnetic metal he places it within this neutral
ground, and the reader is invited to think thai he thus pro-
tects it from the inHucncc of magnetism, or if he cannot
be induced to think so, he commands other resources by
which he invites him to believe the realization of the still

more difficult solution of the problem of making magnet-
ism subservient as a means of more accurately regulating
a watch than by any other means. We know not the possi-
bilities which human engineering has in store in the utili-

zation of nature's unemployed and now mischievious forces.
The cyclone may yet be harnessed to the plough. But we
must be excused if our conscientious scruples hold our
judgment in abeyance pending the production of more
solid truth. We have given this matter some serious
thought, impelled by a love for the truth. We would wel-
©ome in any shape, even the "multipole balance." But
we feel so badly when we are disappointed ihat we have
become cautious in the acceptation of anything, though it

may be backed by the recommendations of powerful cor-
porations.

We have already drawn attention to the fact that this so
called neutral space within the shield is not wholly neutral,
that iron filings, when properly strewn inside the shield,

will form into lines of force the same as those outside of
it; that the compass needle, when placed within the shield,

will immediately respond to the magnetic force on the ap-
proach of a magnet. If furthermore, we submerge the
shield in a shallow dish of water so as to fill it half full, and
then float a steel balance inside of it, it will be seen to Ke
immediately attracted on approaching with a magnet. Yet
Mr. Giles claims that " hisclosed magnetic circuit or shield
circle remains the same and is uninfluenced." If, how-
ever, instead of a steel balance, we float a non-magnetic
one, it will remain perfectly indifferent to the influence of
the most powerful magnet, and that whether we float the
balance inside or outside of the shield. Which of the two
does the reader think would stand proof against magnetic
influences in a watch?
When we see watch movements in anti magnetic shields

running on the poles of magnets in show windows without
stopping, we are silently asked to concede that they are
not influenced by magnetism. Does Mr. Giles ever ob-
serve their daily rate, and will he tell us what it is?

Some people, other than the '*the heathen Chinese, for
ways that are dark and tricks that are vain," are "peculiar,"
They have a way of telling us one half the truth only,
sometimes not even that much, and to their shame must it

be said that it is generally that half which furthers self-in-

terest only, if it does not always reflect discredit on their

neiglibors.

!

Of this species of truth-telling is a familiar advertise-

ment recently circulated in trade journals by a great and
prosperous concern. On the one side this much respected
corporation makes the statement that " most of the
watches manufactured in Geneva and represented as non-
magnetic, have not been such, but could be stopped by
strong magnetic influences," and here it leaves them. On
the next page it revindicates its own non-magnetic ware,
and says that " although they can be temporarily stopped
if brought into actual contact w|^h dynamos, etc., yet their

time-keeping quantities will not be thereby d^ected, and
when withdrawn from contact with such force's they will

run as well as before. For the information of those who
have not made the test," we we will here add the other
half (or two-thirds ?) of the truth, and state that the Geneva
non-magnetic watches will not stop when laid on the most
powerful dynamo, and if some of them do—for reasons
well known to, but not stated by, the esteemed authors of
the above advertisement,—they too, are not affected in

their rate after being removed from contact with, such
forces. Of the same nature of truth telling, though of a
much milder form, is the exhibition of watches running in

shields on the poles of magnets. The fact that a watch
does not stop under such conditions is no proof that its

rate is not disturbed. We happen to have the liveliest

conviction of this personal experience. We have made
a test of four movements running in what he calls " rein-

forced shields," lent to us by Mr. Giles himself for that

express purpose, of the result of which we have furnished
him a true copy. It is not our purpose to give a detailed

account of this experiment now, desiring to make some
further trials ere we submit an analysis; but we may say
that, while not running as badly as a watch with steel

balance without a shield, they do not stand the test when
running on the poles of six-inch magnets, their rate vary-
ing considerably when changing the orientation. But it

is proper to state, however, that Mr. Gile3 never claimed
to us that watches running in his shields would not suffer

variations in their rate when directly exposed to the in-

fluence of magnetism, nor that they would not stop when
placed on a dynamo, which they all do without exception.

What he does claim is, that they are protected against the
ordinary atmospheric currents (?) of magnetism to which
watches are exposed when being carried. Of what mo-
ment the danger from this source really is perhaps Mr.
Giles alone can inform us. He seems to think that these

magnetic and electric influences are universal, and it raay
be so to some extent; but we would observe that it has not
yet been demonstrated that watches become magnetized
except when brought within the magnetic field of an elec

tro dynamo or powerful magnet, nor that any variation in

their rate, while under the ordinary wearing conditions, is

due to magnetic influences, except when they have pre-

viously been magnetized. It therefore follows that, so far,

this danger is only hypothetical, and it alone is that " or-

dinary outside magnetic condition " which Mr. Giles claims

will not unbalance the lines of force in which his watch
escapement vibrates. But we must really insist that the
reader will commit lo memory the whole paragraph in

which this quotation occurs, beginning on page 30, line 2,

bottom, " a watch movement placed within," etc. The
boldness of the statements Mr. Giles here makes is some-
thing marvelous, and the degree to which he has succeeded

in the cultivation of the imagination is exemplified in lines;
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"Ami furllior, ihc vibrations of the bnlance wheel arc

coiUrollcii. to a ccriain extent, by the lines of intcr-ctheric

polarity which exist in the medium within the eircle, and is

the steadying power or governor to rate the watch against."

Itiil the giddy height of the climax conies in ihe " residual

force thus created " as a " tangilile controllable inlluence."

This is astonisliing information of the marvels of which

there is no end. We have no disposition to jest on this

matter, l>ut the tlnnighl involuntarily comes tousthat what

we shall hear from Mr. t;i!cs next is that he has bottled

and labeled it
" patent applied for." We confess our in-

ability to follow him> though our powers of perception do

not forsake us.

It is a coarse, perhaps, but powerful argument in favor

of the non-magnetic qualities of a watch when it does not

stop nor show any diminution in the arcs of vibration of

the balance when laid on a powerful dynamo electric

machine in aclicn, though that, as we have already

said, does not prove that its rate is not effected thereby; it

only furnishes a strong presumption, liut we have tested

this matter carefully. Along with the watches in shields

we have tested also such as are claimed to be non magnetic,

subject to the same conditions. Those whose escapements

are wholly m.ade of non-magnetic materials do not show
any variation in the'r rate, such as could be clearly attribu-

ted to the inlluence of magnetism, from conlact with mag-
nets, nor when changing their orientation; while such as

have steel escapements do vary slightly. But we have

made this further test of the latter : we have placed them
on a powerful dynamo to stop them purposely, and thor-

oughly charge them, and then, without any change, have

continued to observe their running after removing them,and
we have found that the effect of stopping them did in no way
alter their rate, this being just the same and as regular as

before. It therefore follows that however the steel in a

watch may be charged with magnetism, provided the bal-

ance, hair spring and perhaps the table rollers,

are made of non magnetic material, it does not affect the

running of it. Will this be the case with a watch in an
anti-magnetic shield with steel balance, etc.?

There is a les on in this which is of great value, but which
we cannot follow at present, reaching as it does beyond
the subject in hand. But we hope at some future time to

bring it out.

Mr. Giles acquaints us with a fact which, if we have not

been fully possessed of, we have long been suspicious

about, and that is that h watch once magnetized can never
be wholly demagnetized. This, if correct, is a powerful
argument in favor of non-magnetic watches. Contrary to

the pretensions which others make, as to the ease with
which they can demagnetize, we are free to confess that we
have great difficulty to accomplish it perfectly; some por-
tions of the watch will remain slighly affected. Moreover,
when we have thought that we had fully succeeded, the

needle showing no more deflection on approach of it to the

watch, there came a day when it again indicated slight

affinity. We would be obliged to any one for a descrip-

tion of a method which they have found to give satisfact-

ory results.

We de ire to pass one more criticism on Mr. Giles' article.

On page 32, col. i, he speaks of the steel compensation
balance, which he says, " has so nearly reached perfection

and which has been found to be the only compensation that

will stand the test of time, and hold its shape in a wide
range of temperature. Substitutes for this steel compensa-
tion balance which have been tested by both governments
and individual expert horologists within the past ten years,

have met with but indifferent success, and have been
abandoned and rejscted. Any immunity from magnetism
obtained by non-magnetic material is at the sacrifice of the
permanent accuracy of the watch when subjected to the
wide range of temperature of our climate."

Not to question the accuracy of this statement, though
we have never seen any account of such tests in spite of
our endeavors to acquaint ourselves with everything of im-
portance to our business, we would say to Mr. Giles that
he his behind the times. The Paillard non-magnetic bal-
ance, though long ago on the road of experimental re-

search, has not been put upon the market until within a
year or two, at least I am not aware that any private or
government tests have been made on it before, except by
the inventor. As for the Palladium hair spring—a ma-
terial forming the principle constituent of the Paillard bal-

ance—it has, to my certain knowledge, been in use for the
past fifteen years, and the French government, if I am
not mistaken, gives preference in its purchases for the
navy to chronometers sprung with Palladium springs. Com-
petitive trials, moreover, are being made annually in many
of the European observatories, notably in Geneva, Neu-
chatel and Kew, in which both the Palladium balance and
hair springs exhibit as close results or better ones than the
steel balance and spring. That the non-magnetic balance
of Paillard is adjustable to heat and cold we have the most
positive proof in our own "experience. That its adjust-
ments will remain unimpaired after years of service nobody
has, as yet. any reason to doubt. Besides, the steel com-
pensation balances found in the ordinary run of watches
are not so constant in their adjustments as Mr. Giles
would have us believe.

The adjustability of a compensation balance is based
upon the difference of expansability of two metals of which
it is composed. That being secured there is no reason ex-
cept in the quaHty of the work why it should not remain
rea<;onably constant unless it can be shown that the expan-
sability of metals varies in time. This, however, we have
as yet never seen asserted. In the attempt to cast a doubt
on the permanency of the adjustments of the non-mag-
netic compensation balance, it seems to us Mr. Giles re-

sorts to pleading as a last resource. lie is in effect begging
the question. But this we cannot grant him, however
kindly we feel disposed towards him. The points that we
have endeavored to make are: That the so-called "anti-
magnetic shield" is a protection against a hypothetical
danger only; that the moment a watch in such a shield is

exposed to known magnetic influences, as when brought
within the magnetic field of even a six-inch magnet, its

rate varies and becomes wholly unreliable; that the anti-

magnetic shield does not prevent a watch from stopping

when brought within the magnetic field of an electro-dy-

namo, and becoming permanently magnetized and unfit for

use.

On the other hand: That the so-called non-magnetic
watches, when all the parts of the escapement are made of

non-magnetic material, will not stop when brought within

the field of any known magnetic inlluence, nor will they be

affected in their rale.

These arc the facts by which Mr. Gilgs' theory of '"Mag-
netism in Watches " has to be tested.

A Court of Patent Appeals.

Following is the bill, as amended and revised,

proposed by the National Electric Light associ-

ation for the creation of a Court of Patent Ap-
peals now pending in the House of Represent-

atives :

A Bill to Establish a Court of Patent Appeals
OF THE United States.

/>'( // iiiac/fdhy the Senate and House of Representatives

in Congress assembled :

Sec. I. There shall be a Court of Patent Appeals of

the Uni'ed States, which shall consist of a chief justice and
four associate justices, who shall be appointed by the Presi-

dent, by and with the advice and consent of the senate,

and who shall hold office during good behavior. Any three

of said justices shall constitute a quorum.
Sec 2. The associate justices shall take precedents

according to the dates of their commission, or when the

date of the commission of two or more of them is the

same, according to their ages.

Sec. 3. In case of a vacancy in the office of chief jus-

tice, or of his inability to perform the duties and powers of

his office, they shall devolve upon the associate justice, who
is first in precedent, until such disability is removed, or

another chief justice is appointed and duly qualified. This
provision shall apply to every associate justice who
succeeds to the office of chief justice.

Sec. 4. The justices of the Court of Patent Appeals
shall receive the sum of eight thousand dollars each per

annum, to be paid monthly.

Sec. 5. TheCourt of Patent Appeals shall have power to

adpoint a clerk and a marshal for said court, and a reporter

of its decisions.

Sec, 6, One or more deputies to the clerk of the Court
of Patent Appeals may be appointed by the court on appli-

cation of the clerk, and may be removed at the pleasure of

the court. In the case of the death of the clerk, his

deputy or deputies shall, unless removed, continue in

office and perform the duties of the clerk in his name until

a clerk is appointed and qualified ; and for the default or

misfeasance in office of any such deputy, whether in the

life-time of the clerk or after his death, the clerk and his

estate and the sureties on his official bonds shall be liable,

and his executors and administrators shall have such
remedy for such default or misfeasance committed after his

death as the clerk would be entitled to if the same had
occurred during his life-time. The fees of the clerk shall

be the same as those of the clerk of the Supreme court for

like services, but shall not exceed six thousand dollars per
annum ; the residue to be accounted for to the treasury of
the United States. The salaries of the deputy clerks shall

be fixed by the court in no case to exceed twenty-four hun-
dred dollars per annum.

Sec. 7. The Marshal shall be entitled to receive a salary

at the rate of two thousand dollars a year. He shall attend
the court at its sessions, shall serve and execute all process
and orders issuing from it, or made by the chief justice or
an associate justice in pursuance of law, and shall take
charge of all the property of the United States used by the
court or its members. With the approval of the chief

justice he may appoint assistants and messengers to attend
the court, with the compensation allowed to officers of the
House of Representatives of similar grade.

Sec 3. The reporter shall cause the decisions of the
Court of Patent Appeals, made during his office to be printed
and published within six months after they are made, and
within the same time shall deliver three hundred copies of
the volumes of said report to the attorney-general. And he
shall, in any year when he is so directed by the court, cause
to be printed and published a second volume of said de-
cisions, of which he shall deliver in like manner and time
three hundred copies.

Sec. g. The reporter shall be entitled to receive from
the treasury an annual salary of twenty-five hundred dol-
lars, when his report of said decisions constitutes one vol-
ume, and an additional sum of fifteen hundred dollars
when, by direction of the court, he causes to be printed
and published in any year a second volume. But said
salary and compensation respectively shall be paid only
when he causes such decisions to be printed, published and
dehvered within the time and in the manner prescribed by
law, and upon the conditions that the volumes of said
report shall be sold by him to the public for a price not ex-
ceeding four dollars a volume.

Sec. id. The three hundred copies of the reports of the
Court of Patent Appeals shall be distributed by the attor-

ney-general as follows : To the Commissioner of Patents
forty copies, and the balance as provided in the section 683
of the Revised statutes for the distribution of the Supreme
court reports.

Sec. II. The Court of Patent Appeals shall hold at the
seat of government one term annually commencing on the
second Monday in October, and such adjourned or
special term as it may find necessary for the dispatch of
business.

Sec. 12. If at any session of the Court of Patent Ap-
peals ^a quorum does not attend on the day appointed for
holding it, the justices who do attend may adjourn the
court from day to day for twenty days after said appointed
time, unless there be sooner a quorum. If a quorum does

not attend within said twenty days, the business of the

court shall be continued over until the next appointed
session; and if during a term, after a quorum has assem-
bled, less than that number attend on any day, the justices

attending may adjourn the court from day to day until

there is a quorum, or may adjourn without day.

Skc. 13. The justices attending at any term when less

than a quorum is present, may, within twenty days
mentioned in the preceding section, make all necessary

orders touching any suit, proceeding or process, depending
in or returned to the court, preparatory to the hearing, trial

or decision thereof.

Skc. 14. The Court of Patent Appeals of the United
States shall have appellate jurisdiction in the cases here-

after specially provided for without regard to the sum in

controversy.

1st. " From ths courts of the United States having
original jurisdiction of cases touching patents, copyrights,

trade-marks and labels, in all cases involving these

subjects."

2d. From the Commissioner of Patents in all cases

touching the patentability of inventions, priority of inven-
tion among several claimants for patent upon the same in-

vention, and in all cases of re issue and the judicial practice

of the Patent office, also all cases touching the registration

of trade-marks or labels and the rights of conflicting

claimants therefor.

Sec. 15. From and after the passage of this act, there

shall be no appeal from the Circuit courts of the United
States or any territorial or district court or court of the

District of Columbia, in cases touching patents, trade-

marks, copyrights or labels, to the Supreme court of the

United States directly, but all such cases formerly appeal-

able to the Supreme court shall be heard on appeal by the

Court of Patent Appeals.

Sec. 16. There shall be a right of appeal from the

Court of Patent Appeals to the Supreme court of the United
States in all. cases regardless of the amount in controversy

;

subject to the same regulations, however, as now exist with
regard to appeals to the Supreme court in causes of admir-
alty and maritime jurisdiction, and to such further regula-

tions as the Supreme court of the United States may make.
Sec. 17. All cases touching patents, trade-marks, copy-

rights or labels, now pending before the Supreme Court of

the United States awaiting trial, shall be transferred to and
heard by the Court of Patent Appeals.

Sec. 18. When any Judge of the Cour of Patent Ap-
peals resigns his office after having held his commission as

such at least ten years, or who has held his commission as such
for not less than five years, having previously held a com-
mission as a judge of Circuit or District court of the

United States for a period sufficient'y long to make up ten

years' service as Judge of a United States court, and hav-

ing attained the age of seventy years, he shall, during the

residue of his natural life, receive the same salary which
was by law payable to him at the time his resignation.

Sec. 19. Section four thousand nine hundred and
eleven of the Revised Statutes shall be, and hereby is

amended so as to read as follows : If such party is dis-

satisfied with the decision of theCommission he may appeal
to the Court of Patent Appeals of the United States.

Sec. 20, Section four thousand nine hundred and
twelve of the Revised Statutes shall be, and hereby is

amended so as to read as follows : When an appeal is

taken to the Court of Patent Appeals the appellatee shall

give notice thereof to the commissioner, and file in the

Patent Office, within such time as the commissioner shall

appoint, his reasons of appeal, specifically set forth in

writing.

Sec. 21. That section forty-nine hundred and fifteen

of the Revised Statutes of the United States is hereby re-

pealed.

Sec. 22. That section seven hundred and eighty of the

Revised Statues relating to the District of Columbia is

hereby repealed.

Sec. 23. All acts or parts of acts inconsistent with the

provisions of this act are hereby amended so as to be con-
sistent therewith.

Electrical Supply Company.
An interesting hour can be passed in the offices and

stock rooms of the Electrical Supply company of 171
Randolph street, Chicago. Even a person who is well in-

formed concerning the requirements of those engaged in

electrical industries will be surprised at the magnitude and
completeness of the stock. The ofifices are pleasant

places to visit, for every caller receives a cordial welcome,
and this fact may, to a certain extent, explain the popularity

of the concern.

The offices have recently been fitted up, and Manager
Terry has most elegant quarters in the rear of the first

floor in which to receive visitors. The furniture is hand-
some. The floor, which is inlaid, is covered with rugs,

and the apartment is light and airy. Here Mr. Terry
drives ahead with his work and keeps three stenographers

busy. The room is connected by speaking tubes with
every department. A three-inch pipe stretches from one
end of the store to the other. Speaking tubes are con-

nected with it leading to each department. Mr. Terry
can sit at his desk and converse in a whisper with Mr.
Taylor, assistant manager, whose office is in the front of

the store. Push buttons are used to signal. Mr. Taylor
conducted a representative of the Western Electrician
throughout the stock rooms. In the front of the store is a
large show board containing samples of every supply
needed by electric light companies. " We can show a'

gentleman that board," said Mr. Taylor, with a laugh, "and
tell him he needs at least one article similar to everything
shown there."

In the show cases are toy motors, Geisler tubes, testing

sets, electric gas lighters, etc. Innumerable lines running
around the room contain a seemingly inexhaustible

supply of bells, push buttons, fine grades of wire, bat-

teries, and odds and ends almost beyond enumeration.
In the center of the room is the cashier's office. Back
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of that is a reception room tastefully fitted up and intended
for the use of customers who may desire to rest, write
letters, or converse about electric supplies. It is a cosy
little room, quiet and convenient. Adjoining this room is

the mailing department and in the rear of the store is the
shipping department, in which Mr Carter reigns.

The basement of the building, which is 175 feet long,

is crowded with hogsheads, boxes and barrels containing
supplies of every description, and miles upon miles of insu-

lated wire.

After making even a hurried visit to the establishment
one is inclined to believe, as a gentleman in the same line

of business in the east said a week ago, that no electrical

supply house in the country can show a larger or better

stock than the Electrical Supply company, or has better

facilities for handling its business.

CORRESPON DENCE.
New York Notes.

New York, June 16.—The appointment of Schuyler S.

Wheeler as electrical expert for the board of electrical con-
trol gives the utmost satisfaction in electrical circles,

where his engineering abilities are highly appreciated. Mr.
Wheeler graduated from Columbia college in 1S81, and
has since been actively engaged in various classes of elec-

trical workwiththe Jablochkoff, United States, Edison,
and the C. & C. Motor companies. He is a junior mem-
ber of the American Society of Civil Engineers and a mem-
ber of the American Institute of Electrical Engineers, of

which he has been one of the managers for two years. His
zeal, activity, and good judgment have been manifest on
every occasion, and he is looked upon as one who is de-

termined to attain the highest honors in the profession, if

they are to be secured by intelligent and faithful work.
At the recent meeting of the master car builders, held at

Alexandria Bay, the committee on freight train brakes re-

ported that the air brake was being brought to perfection
lor this class of cars, and did not need the application of
electricity to make it work properly. The proceedings
of the meeting were reported by R. W. Ryan, stenogra-

pher, who usually performs simitar duties for the various

electrical associations.

The Commercial Telegram company of this city has is-

sued a writ of replevin against the Electric Reporting com-
pany of Philadelphia for 152 tickers used by the latter in

brokers' offices. They are valued at $5,000 The Phila-

delphia company is virtually a branch of the Commercial
Telegram company, and the rate cutting brought about by
the competition with the Gold and Stock Telegraph com-
pany has been under its direction. A short time ago the
Commercial company reduced its rates from $20 to $10 per
month, and required the Philadelphia company to do the

same. The Gold and Stock company at once met the re-

duction, and now the Commercial company orders the

Electric company to put the rates back under a threat to

take away the service if it refuses. The Electric company
does not object to giving up the instruments, but will hold
the Commercial company responsi^ for ruining its busi-

ness. J. G Smith, of JSew Yorfe, is president of the Elec-
tric company, and J. T. Maxwell, of Philadelphia, superin-
tendent
The Hebrew Technical institute, at 34 Stuyvesant street,

opened its fourth annual exhibition this week, and was vis-

ited by about 400 persons who are interested in the work of

the institution. There are 7S pupils, who take a three

years' course, being admitted between the ages of 12 and
13 years. B"'or the first two years they receive a graded
course, but the last year is spent in that depar ment for

which they have shown the most aptitude. Within the

la. t few weeks an electrical department has been added,
provided with a dynamo and the usual assortment of elec-

trical apparatus. One of the pupils—Max Mayer—has
constructed a neat little motor, adapted for running a

sewing machine. The boys are educated without cost to

themselves or parents, and are provided with a substantial

lunch every day.

The practical contr.ol of the telegraphic field by the

Western Union Telegraph company has enabled it to de-

clare a dividend of ij^ per cent.

The Continental Conduit company was represented be-

fore the board of trade at Elizabeth, N. J., on Monday
night, and an attempt made to obtain the assistance of the

board in the organization of a company for the manufacture
of the conduit in that city. The material of the conduit is

a species of artificial stone, which may also be used for

various other purposes. The application was referred to

the committee on manufactures.
The subway commission appointed in Newark, N. J.,

last January to consider plans for placing electric wires

under ground held its first meeting Tuesday evening. The
commission is composed of Mayor Haynes, Aldermen
Hill, Ballard, VanSteenbergh, and Marshall, and Messrs.

Samuel Atwater and Henry Parsons. Mr. Parsons, who is

the engineer of the Watts-Campbell company, said no sat-

isfactory system for burying the wires had yet been de-

vised. As Mr. Parsons was about sailing for Europe he

was appointed a committee to investigate the matter there.

He will be absent five months. It was also decided

to ask the city council for authority to incur expense in an

inquiry here in America.
The graduation exercises of the Stevens institute took

place in Hoboken on Thursday evening, June 14th.

During the exercises an announcement was made by Prof.

Wood that President Morton had endowed the chair of en-

gineering practice with a gift of $10,000. This is Presi-

dent Morton's fourth gift to the institute of a like amount.

A mathematical laboratory, something new in education,

has been added to the institute, and the old high school

has been made into an electrical department. The gradu-

ating class numbered 39. B.

St. Louis TelephoneTrouble.

St. Louis, Mo.. June 16.—The trouble between the city

authorities and the Bell Telephone company has been tem-

porarily compromised. At a public meeting the telephone
company submitted a proposition to replace all the tele-

phones taken out and charge a rental of $50, complying
with the ordinance, until the validity of the ordinance is

tested before the Supreme court, a case being now on hand
which would be pushed to a rapid conclusion. In the

event of a decision in favor of the Belt company, the

renters of telephones will pay at the former rate of $100
per year, but the company does not say what it will do in

case the decision is against it.

This does not permanently settle the matter. It restores

the telephones already taken out, and will keep them in

until the Supreme court has passed on the legality of or-

dinance finally. If the court sustains the ordinance and
the Bell company increases the charges to $100 there wi.l

be another mass meeting of subscribers, and an investi-

gating committee will be appointed to find out what the

service costs the company. If it is then learned positively

that the cost is over $50, the ordinance will be amended
to the proper price, and if the contrary is learned all the

telephones used by members of the Users' association will

be ordered out. The telephone company after this decision

was reached of June 14th, immediately began the work of

replacing the instruments.

The storm of June 15th and i6th played havoc with the

wires of the telephone company. A number of the tele-

phone wires, especially in the down-town portion of the

city, became crossed with electric light wires, and the re-

sult was that many of the bells attached to the telephone
kept up a steady ringing until the company's employes
straightened out the disarranged wires. Several of the

boxes were badly damaged in this manner. When Gen-
eral Manager Durant came down to his office Saturday he
was informed by Chief Operator Casey that fully 500 wires

were out of order, which meant that the same number of

instruments were out of use. The employes of the company
were put to work and before night most of the wires were
repaired, and the boxes connected with them in good
working order, Mr. Durant said the storm, so far as the

lightning was concerned, was the worst experienced by the

company for years.

Owing to the fact that all the employes of the Bell Tele-
phone company were busily engaged Saturday repairing

the damage done by the storm, the company had to sus-

pend for the time being the work of replacing the tele-

phones n moved during the controversy. In regard to this

matter, Mr. Durant said that the work would be resumed
with renewed zest Monday and pushed until all the sub-

scribers were accommodated. McD.

From Lawrence. Kas.

L.wvRENCE, Kas., June 16.—A number of the eastern

seats of learning have established courses of electrical study.

The west is not far behind in recognizing the promi-
nence and constantly increasing importance of electricity.

A course was established in the Nebraska State University

at Lincoln, Neb., last year. Now, the Kansas University

located here is to have a course of electrical study. The
legislature appropriated $5,000 for the purpose of appa-

ratus and machinery, so that the work might not be seri-

ously embarrassed at the beginning. The electrical labor-

atory at the state university embraces six rooms in the main
building with stone piers for the delicate instruments.

Among the instruments is Hartman's absolute tangent gal-

vanometer. The sum of $400 has already been expended
in determining the strength of the earth's magnetism in

the spot where this instrument stands. There is also a

Thompson astatic galvanometer of 5,000 ohms, made by
Carpentier of Paris; a Wiedemann with movable coils, and a

high resistance galvanometer of the Troy make; two re-

sistance boxes of the Elliott Bros., London— one of 10,000

and the other of 11,100 ohms, with bridge; a potentome-

ter; a microfarad condenser; and a Thomson's absolute

electrometer from White of Glasgow. There is a separate

battery room with seventy cells of different make
Into the laboratory room runs a local telegraph line ex-

tending through the town for about three mites with eight-

een stations. This line is used for instruction in testing

daily for insulation, resistance, crosses and leaks. Heavier

electrical work is carried on in a recently erected engine

house of stone, 80x50 feet, with a no feet smoke stack.

There are three floors. An American 10 arc light plant is

in this building. A Carpentier voltmeter and ammeter, a
Brackett cradle, large enough to hold the dynamo entire, a

Prony brake and a Crosby indicator will admit ot all sorts

of measurements and tests of the dynamo and engine. It

is proposed to add an incandescent and converter system

soon.

Lawrence is well supplied with electric light plants.

Besides the one at the university, there are four in the city.

Two are independent electric light plants; one is connected

with the water-works, and the fourth is connected with the

gas-works. The gas company recently contracted with the

Kansas City agency of the Thomson-Houston company for

70 arc lights. B.

Indianapolis Items.

Indianapolis, Ind., June 16.—The Indianapolis Jenney
Electric company last week shipped a complete electric

lighting plant to Stockton, Cat., besides filling a large order

from San Bernardino, Cal., for additions to the present

plant.

The principal question attracting the attention of the city

council is that of street lighting, and from present appear-

ances the gas company will continue to furnish light for

some time to come. The resolution as adopted by the

council last week came up before the board of aldermen

this week and they amended it by striking out all of that

part referring to any other than electric lighting. The
question was then referred back to the city council, who
refused to receive it with the amendment. At a special

meeting of the board of aldermen held last night they

adopted the resolution as it came from the council. There

was too much of a desire on the part of many members of

the council and aldermen to get away to Chicago to look
after political matters to settle details in regard to bids.

No further action has been taken in street railway afTairs.

The electric company are at a standstill.

L Johnson, of Terre Haute, has sued out a writ of at-

tachment against the Heisler Electric Light company,
which has just put in a plant at Wabash, Ind. Johnson
was formerly in the employ of the company as agent, and
claims to have secured the contract for putting in the plant

at Terre Haute, and that the sum of Sfxjo as commission is

due him on that account. The Hitisler people denounce
his claim as preposterous, and have employed counsel to

fight the matter to the bitter end.
The Ile'sler system just completed at Wabash is giving

entire satisfaction. There are 127 incandescent lights

scattered through the city. M.

From Ottawa, 111.

Ottawa 111.. June 16.—The Ottawa Electrical Street

Railway company, with a capital slock of $100,000, was
chartered on the nth inst. Thos. J. Evans of Council
Bluffs, Iowa ; G. S. Etdridge, W. E. Bowman and James
Briggs, of Ottawa, are mentioned as the incorporators.

The company mean business and have already applied to

the city council for a franchise to build a railway iii the
city. It is proposed to put down about six miles of track
covering every portion of the city. The proposition is to

have two miles of the road in operat on by December ist

next, and the entire plant equipped by June 15th, 1889.
At a special meeting of the city council on the I2th inst.

the proposition of Messrs. Evans and others was adopted
and the law and ordinance committee instructed to confer
with the street railway company and draft a suitable
ordinance. The electric people were a little surprised in

not meeting with opposition in the council from the gas
interest. The passage of the ordinance for the electric

street railway will be watched with interest. The motors
to be adopted on the road will be of the Thomson-Houston
system, with overhead wires. Cars will run during the

busy hours of the day at intervals of five minutes.
The Central Union Teh-phone company have equipped

the public station at Mendota with a long distance trans-

mitter.

Your correspondent, while in Mendota this week, met
the genial secretary and treasurer of the Mendota Electric

Light company. Max A. F. Ha^ss. This company are

doing a nice business and expect to add 500 lights to their

plant this spring. The Westinghouse system, in connec-
tion with the Thomson-Houston arc light, is in use.

At the last meeting of the Ottawa city council an order
was issued to light the bridges over the Illinois and Fox
rivers and Washington Park by electricity. The electric

light company are jubilant and consider this the opening
wedge to the ultimate lighting of the entire city.

Prominent gentemen have been at La Salle this week
looking into the feasibility of building an electric railway

connecting La Salle, Peru and Spring Valley. The dis-

tance between these three cities is but five mile>, and the

combined population is now 22,000. The travel between
them is already enormous, while the facilities are poor.

It is thought with a good street railway a great benefit will

be confered upon the citizens and a profitable business
established for the builders of such a road. The pro-
jectators propose to use electricity.

The Thomas Electric Light and Power company have
more orders for arc lights than their plant will carry. C.
L. Ballard, manager for the Western Union Telegraph
company, is their electrician.

The Marseilles Water Power company, 8 miles east of

Ottawa, on the Illinois river, at the manufacturing town of

Marseilles, have concluded negotiations for the puttmg in

of an incandescent light plant. The system is to be the

Heisler. E.

From Detroit, Mich.

Detroit, Mich., June 18.— Articles of association of

the Hicks' Induction Light and Motor company were filed

to-day. The purpose of the organization is to " manu
facture apparatus for the generation and application of

electricity." The capital stock is given at $400,000 paid

in. The stockholders are: Thomas H. Hicks, 2,200
shares; Elkanah D. Richmond, 2 200; Peter Duffus, 2,200;

S. Olin Johnson, 319; J. E. Guilbaut, 960; J. E. Lockwood,
2,200; David Pcnnock, 960; Charles H. Lee, 960; treasury

stock, 4,000; Homer Pennock, i.

The Gamewell fire alarm system has been established at

Lansing, and work for one at Muskegon is well underway.
C.

THE ELECTRIC LIGHT.
Allegan, Mich., will be lighted by electric light.

The Natchez Gas Light company will add an electric

light plant to its works.

The common council of Pierre, Dakota, is considering

the advisabiUty of granting an electric light franchise.

The Western Electric company of Chicago will install a

plant of twenty arc lights in the factory of the Brown
Bros.' ManQfacturing company, corner of Jackson and
Clinton streetSj Chicago,

J. D. Simpson, S. D. Kerr. A. H. Hampton, A. Stew-
art, H. P. Thompson, and others have formed the Win-
chester (Ky.) Electric Light and Power company. They
have contracted for machinery. The Edison system will

be used. The capital stock is stated to be $15,000.

" Electric light companies are beginning to realize the

need of a better insulation," said a gentleman interested in

the sale of wire. " They are beginning to appreciate fully

that underwriters' is not good enough. Consequently the

sales of higher grades of insulation are better. The gen-
tlemen who have investigated the subject are now willing

Lo admit the absolute necessity of higher insulation."
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The Thomson- Houston l£lectric Light and Power com-

pany has been incorporated at llanipsIeaU, N. V., willi a

capital stock of 5^75,000.

The wliole of tlie li^hling of the British cruiser Medea,
which has just been launched, will be provided by elec-

tricity, and there will be throe search lights of the most pow-
erful characlcr.

Ccorge \V. Frank, of Kearney. Neb., closed a contract

with (ieorge W. Coster, of Omaha, for a complete Edison
plant for incandescent lighting. The Western Engineer-

ing company of Lincoln will ilo the constructing, and fur-

nish .Spraguc motors for the electrical transmission of

power (or the city of Kearney. The plant is to be run en-

tirely by Kearney's great water power.

The Waterhouse Electric company, through their Cin-

cinnati representative, W. N Gray, has placed a 30-light

plant in the famous picnic ground known as the ' Coney
Island of the West," near Cincinnati, and lias also sold a

plant to the t)hio penitentiary at Columbus, O., the latter

to be used principally for lighting the space just inside the

walls, to aid the guards in preventing escapes.

The growth of the electrical "department of the Oakland
Gas Light and Heat company of Oakland, Cat., has been
marked during the last year. June ist, 1SS7, the company
wasoperating about looarc iigh'.sof the Thomson Houston
system. The company is now furnishing over 200 arc

lights, and has ordered addi ional apparatus of the Thom-
son-Houston company, to make the total number 250. A
new compound condensing engine of 350 horse power has
been ordered, and additions will at once be made to the

existing station, to allow of an increase to 600 lights.

The building of the Edison Electric Light company in

Boston, which recently was burned, was intended to be

fire proof, and would, in fact, have been so but for one
fata! error—the walls and ceiling were sheathed with var-

nished wood and a wooden floor covered the brick and iron

in the dynamo room. All this wood was as dry as tinde",

so that when the hre broke out it had abundance of ma-
terial to feed on, and the fourteen dynamos., with all the

other apparatus in the room, were completely ruined before

the fire department succeeded in quenching the flames.

The central station of electric lighting now actually at

work at Amsterdam presents certain interesting features.

The station being situated very near the places to be
lighted, the engineers have passed over the high potential

system and alternate current system, and instead have
adopted the system of distributional too volts. The cur-

rent is furnished by two dynamos driven at lOO revolutions

only per minute, by a direct driving steam engine of 240
horse power, by this means obviating any risk of stoppage
from gearing or belts. In addition, the attendance re-

quired is very small.

Mayor Hewitt, of New York, has suggested that an ex-

amination be made to see if there are really thousands of

dead electric abandoned wires in the streets of the metropo-
lis. If there are, he says, and the owners can not be
identified so as to be charged with the task of taking them
down, the department might properly employ for that pur-

pose the money for removing incumbrances. " I invite

your early attention to this matter," he says, " as it seems
to be one of the consequences of the inconsiderate action of

the board of electrical control, for which no provision has
been made, and which, therefore, must come within the

control of your department."

" Not many years ago we had the pleasure of meeting a
gentleman, whose name we have -since reco^ized as that

of an ardent champion of local electric lighting," says the

London Electrician, "and who held and still holds an
honored position in the councils of the local senate in a cer-

tain cathedral city. This gentleman assured us that to him
personally belonged the honor of introducing the electric

light into the west of England, but that ' until he bought
one and brought it home and tried it for himself ' he never
did or could believe in the possibility of electric lighting.

Our curiosity having been thus aroused, we were invited to

inspect the arrangements at his place of business. We
went there and were shown—an electric gas-lighter!"

An interesting war is going on in Booneville, Mo., be-

tween the electric light company and the gas-light cona-

pany. The gas company is one of the oldest institutions,

and has something like $20,000 invested in its works. The
city voted a month ago to have electric light also, and the

contract was awarded to C. B. Rhodes, of Lamar, Mo. A
suit was recently filed testing the validity of the electric

light election. At the last meeting of the city council the
mayor made a spirited attack upon the originators of the
suit, and had a committee appointed to investigate it, and
to institute immediate suit to have the gas company's char-

ter forfeit-ed. The gas company is operating now under a
loss, and, with the electric light company organized, the
prospects are not very flattering for either company, as

there are not consumers enough here to sustain them. |ust

how the fight will terminate no one knows.

Last Friday's storm developed a new danger from the

electric light wires, says a New York paper of last Sunday.
At Tompkinsville, Staten Island, and in the neighborhood
of Forty-third street and Eighth avenue, in this city, acci-

dents happened to the wires which might easily have
caused great destruction of property and the sacrifice of
l-ftiman life. At Tompkinsville a heavy electric light wire
was snapped by a surcharge of electricity. Fortunately it

fell in the middle of the road, where it lay emitting " thou-
sands of sparks." As it fell it came in contact with a nest

of telegraph and telephone wires, which it instantly

burned through and severed. If it had fallen upon a hu-
man being or fallen on a building the consequences may
be imagined. In this city two Brush wires were thrown
together, and a disconnected Brush wire in a drug store

emitted sparks which drove everybody from the building.
It was some time before an electrician arrived to remove
the danger.

The burning of the Edison electric light station, in

this city a few night since, suggests the need of duplicating

electric light stations, or at least dividing then into two or

more separate sections. The burning of this plant caused

a large theater and a prominent hotel to be left in darkness,

besides the inconvenience experienced by a hundred small

patrons of the incandescent light. It is possible by divid-

ing the plant, or by establishing a reserve annex, to pre-

vent the destruction of the whole plant by a single fire.

Some of the New York daily papers support in idleness

an ofTice sufficient to get out their papers should the re-

gular plant be destroyed. These supplementary plants are

located at a distance, and both are not likely to be destroy.

ed by anything short of a bombardment by foreign cannon.

The extra expense caused by dividing an electric light

plant \iould not be as great as that incurred by ma'ntain-

ing a duplicate plant in idleness, and by such a division of

power, and suitable switch-board connections, the fire fiend

could never extinguish an entire system of lights.

—

Mmiu-
facturcrs' Gazetlv.

At the Chicago Electric club some discussion recently

took place on a point which will most likely come under

consideration before long in this country, says the London
Electrician of June ist. It is agreed that within a certain

limited area a simple parallel distribution is the cheapest.

Supposing, then, it be decided to light a district by alter-

nating transformers, the question is whether a commence-
ment should be made in the area immediate y around the

station with direct currents. We have heard several people

express an opinion in favor of this plan, and it also appears

that it has commended itself to many electricians in

America. But from the discussion above alluded to we
gather that practical experience does not recommend it.

Mr. Cutter, of the Thomson-Houston company, spoke very

strongly in favor of a single unmixed system for central

station work. A mixed system is nearly always more ex

pensive to work; it necessitates additional reserve plant,

and is likely to lead to mistakes on the part of the em-
ployes. We are, moreover, inclined to think that in this

country it is especially undesirable to go through the early

—and to some extent experimental—stage twice over. The
slight additional first cost of transformers in the nearest

houses will probably pay for itself by the additional ex-

perience gained, to say nothing further of the extra cost of

the mixed system to which allusion has already been made.

Maj. E. C. Browne, an Englishman, writing about the

acquisition of Burmah by the British, describes the effect

upon the natives of the first exhibition of the electric light.

" A great ray of soft light," he says, " shoots across the

heavens from horizon to horizon. A flood of light Is cast

on a spot in the village, but it is off with more than light-

ning rapidity to illumine another. It heaps and bobs and
bounces about the earth in most uncanny fashion. The
village is illumined. It visits every portion of it and seems
to enter at the doors and windov^'s. At first the people
rush away, but, finding that in many cases the light fol-

lows, they throw themselves down with their faces to the

earth. In a few minutes the village and river banks are

cleared, and the terrified people take refuge in the bush or
at the backs of the hoiises. But this only lasts a very short

time. Curiosity is stronger than prudence. So far the

light has struck no one dead. Perhaps it may be harmless;

so the children, clinging to each other, venture into the

glare, then run to their mothers' arms screaming half with
fear and half with delight. Some of the big boys then
rush out, have a good stare, and having dared so much
once more disappear. The ladies seem to gain confidence
next to the children. Their curiosity can not be restrained

any longer, so they get together in groups and hide their

faces and scream and giggle. Some of the more cheeky
ones actually put out their tongues at us and begin dancing
and gyrating about. The men, last of all, moodly emerge
from their cover, and, still not half liking it, walk cau-
tiously about, and gradually the village is gay."

THE ELECTRIC MOTOR.
The Mikado has commissioned an engineer to visit the

United States to gain information with the intention of in-

troducing electric railways into Japan.

The report of the Richmond Union Passenger railway
for the month of May shows 50,430 miles run and 242.282
passengers carried. The total operating expenses, includ-
ing everything, was only 47 per cent, of the receipts.

The Sprague company have just sold one 20 and one 30-
horse power motor to parties in Nebraska, to be used in

operating machinery for making brick. This is the first

application of this nature so far made with such large
motors.

The Silvey Electric company, of Lima, O., has com-
pleted the large motor which they have been building for
the street railway of that place. Last week a trial trip

was made with it over the line, and the work was quite
satisfactory.

The Sprague Electrical Equipment company of Chicago
has been incorporated with a capital of $50,000. The
company intends to install electrical machines. It will be
distinctly a construction company. The Sprague Railway
& Motor company's object is to sell machines, and the
local company proposes to install them.

In Paris recently Captain Renard exhibited a single
fluid battery, which he claims far surpasses all previous
batteries in its results and cost of maintenance. The first

cost, however, is greater, the cells being of silver, with
platinum thickly deposited outside. It is worked with a
chloro chromic solution. The battery is remarkable for
the smallness of its weight for the work given, and also
for its constancy. He proposes using these batteries for
aerial propulsion in the French army.

The new electric motor for propelling street cars will
soon be tried on the Lombard and South streets branch of
the People's Passenger Railway company, Philadelphia.
Workmen are now busily engaged relaying the tracks with
the new rail used for cars provided with the Wharton
motor. Eight-wheel cars instead of four will be used.

They will be large enough to comfortably scat thirty-four

persons. The weight of each car will be 14,600 pounds.
An experimental car will first be run on Fourth and Eighth
streets, and if it is found practical the cars will be operated
on the Lombard and South streets branch.

The Lima Street Motor and Power company have pur-
chased a 100 horse power generator of the Silvey Electric

company of Lima." This motor was being made for exhi-

bition at the Cincinnati Centennial E.xposilion, and was be-
ing finished up for that purpose, when sold to the motor
company. It is one of the largest generators ever con-
structed. The generator heretofore in use in the station

is but 60 horse power, while the cars run by it are O5 horse
power. In addition to this will be the 15 horse power
motor, now being built by the Silvey company. The two
generators w 11 both be run, and the company will then be
in shape to furnish motor power to the different industries

about the city.

We may confidently look to see tiie speedy introduction

of the electric motor for crowded local transportation, says
the Comjuei-cial Advertiser. The state of the art has now
reached a point where all may witness the principle actually

applied and working satisfactorily under the ordinary con-
ditions of daily life. A number of rival systems, each, no
doubt, possessing merits of its own, compete for recog-
nition as the best ; but this antagonism is a sign of health.

Very likely there will always be such a competition, just as
we find different makes of sewing machines or steam en-
gines. But the main fact is that the utility of electricity

as a motive power for railway transportation has now been
demonstrated, and is rapidly coming into use. Experience
must decide among rival systems in the light of the record
of each, and of the peculiar conditions of locality.

The Fourth Avenue Street Car company of New York
before deciding upon electric motors appointed expeits to

make calculations as to the ratio of cost, gain and loss in

the three methodsof propeUing street cars. The following
are the results :

Electric. Horse- Cable.
Cost of cars i .54 .Si

Motive power i 145 106
Construction of roadway i 0.53 2.09
Depreciation and repairs i 1.47 2.04
Operating expenses (includ-

ing wages) _ I 3.38 1. 71

Totals 5 7.37 7.74
Average i 1.47 1.55

A New York dispatch says a boat run into New York
harbor by electricity was anchored off pier one. North
river. She is a trim little launch twenty-eight feet long,

having six feet of beam and three feet of depth. Two
long benches run fore and aft in her, back to back. Under
them are storage batteries. The motors are aft under
the deck. A trap-door opens and reveals a 7 horse power
motor for full speed, and a 2 horse power motor for half

speed. They are regulated by a handle convenient to the

steersman, for whom there is a comfortable seat in the

stern, and they drive a screw propeller. A handsome
canopy covers the little boat, and from each of the eight

posts hangs an electric light. Frederick Reckenzaun
brought a party of friends over from Newark. The large

motor will give a speed of twelve miles an hour^ and the

small one a speed of seven or eight.

The electric road in San Jose will soon be in operation.

Two dynamos have been substituted for the old dynamo
which has been in operation. Mr. Fisher of the Detroit
Electric company said__of the'reasons formaking the change:
" First, because the unit of measurement was too large with
the single dynamo. In the day-time six cars will be run-
ning, and at night only three; yet it would be necessary
with the big dynamo to keep up a force sufficient for the

whole, which would require a great deal of fuel. With two
small dynamos, one of them can be sliut off during the

evening and the work done with a single one, thus enabling
the company to save fuel. Second, the two dynamos will

enable the company to maintain, easily two grades of

speed. A third advantage is that in case of any accident

to the dynamos the road will not have to shut down, as

each of these dynamos is amply strong enough when run at

its full force to move all the cars on the road. Another
great gain which results from two dynamos is that it en-
ables the company to divide the road into four circuits

—

two in each of the eastern and western sections, and if any-
thing should occur to stop the cars in one circuit the others

could still go on. Work is now being done on the track

between here and Santa Clara. We intend to have as per-

fect an electric road as there is in the world, and we are

working to that end, but I cannot fix a date when the road
will be running."

THETELEPHONE.
Judge Blodgett's decision in the Bell-Cushman telephone

suit is expected not later than the middle of next month.

The Joliet Telephone company has reduced its rates to

$54 for business firms and $36 for residences. There is

great rejoicing in Joliet.

The telephone system of Milwaukee was disabled on
June 14th. A heavy storm occurred during the morning,
and the Michigan street cable was struck. About three
hundred telephones were rendered useless. The loss will

be considerable. The police and fire alarm systems were
damaged by the lightning.

C. D. Warner, Ansonia, Conn., has been conducting ex-

periments recently, the object of which was to ascertain

the fact of electric current escaping from the rails of the
electric car track, which is said to have caused the local

telephone company considerable trouble and anxiety. The
experiments demonstrated that sufficient electricity escaped
in places to operate a i6-candle power incandescent lamp
to its full capacity.

Chief Engineer Kearney, of the Board of Electric Con-
trol of New York, said recently: " We have spent $750,-
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000 in laying the electrical subways, and have dug about
twenty-nine miles of trenches, which contain about 312
miles of single ducts. Through these conduits have been
drawn between 4.000 and 5,000 miles of telegraph and
telephone wires, all of which are In use; and the conduits
which are still unused among those reserved for the tele-

graph and telephone companies are being filled with wires
as fast as they can get their cables from the manufactory."
Additional subways are being laid in the lower parts of the

city. Above B'ourteenth street iron pipes are used, laid in

cement, elsewhere vitrified pipes and wooden logs, likewise

imbedded in cement.

THE TELEGRAPH.
The Columbia Improvement company has been incor-

porated at Tacoma, W. T., among other things, to con-

struct and operate telegraph and railroad lines.

The new law suppressing bucket shops in Canada will,

it is reported, inflict a loss of at least $130,000 per annum
upon the telegraph companies. The yearly contracts be-

tween the bucket shops and the companies for special wires

will be canceled.

The Trinity and Shasta Telegraph and Telephone com-
pany has been incorporated at Weaverville, Cal. The capital

stock is $10,000. It is expected to have the line in work-
ing order by the first of August next. The line will prob-

ably connect with the Western Union telegraph lines at

French Gulf, Shasta county.

Exhibitors of electrical devices are invited to confer with

any member of the following committees of the Association

of Railway Superintendents, which meets at the Murray
Hill hotel, New York, July nth: Committee on electrical

devices: Charles Selden. Committee on space: Messrs,

W. J. Holmes, S. S. Eogart. C. E. Topping, New York.

The Western Union directors last week declared a

quarterly dividend of 1/4' per cent. The books will close

June 20th. The statement of the company for the current

quarter estimates the gross earnings at $5,000,000 and the

net earnings $1,350,000. The fixed charges and dividends

require $1 220,000, leaving a surplus for the quarter of

$130,000. The gross earnings for the quarter are larg^er

than ever before in the history of the company. The net

earnings for the previous quarter fell below the estimate on
account of the blizzard, and were not sufficient by $66,817
to meet the dividend payment.

The immense telegraphic facilities it required to dis-

tribute the proceedings of the democractic national con-

vention to the press may be judged when it is stated that

the Western Union Telegraph company alone handled and
transmitted over the wires an aggregate of 2,151,791 words.

This consisted of regular press reports, special dispatches

to the leading journals of the country, and bulletins which
were flashed over the wires to every city and town in the

land. Of this great amount of news the Associated Press

furnished nearly 200,000 words. In addition, 57,426 mes-

sages, averaging perhaps fifteen words each and pertaining

directly to the convention and its result, were handled by
the Western Union company, making a grand total of al-

most 3,000,000 words, or nearly 2,000 newspaper columns_

Personal Paragraphs.

F. W. Home, of Chicago, has returned from his eastern

trip.

J R. Dee, of Houghton, Mich., was in Chicago this

week.

,

W. J.
Buckley has returned to Chicago after a trip in the

south and east.

Col. George L. Beetle, of the Western Electric com-

pany, is home from an eastern trip.

C. H. Decker of the C. H. Decker Electrical company of

Detroit, Mich., was in Chicago recently.

R. T. McDonald, general manager of the Fort Wayne
Jenney Electric Lgiht company, was in the city the i6th.

Samuel H. Lowe, chief editor of the Rochester, N. Y.,

Morning Herald was a welcome visitor to the Western
Electrician office this week.

E. J. O'Beirne, formerly of the Star Iron Tower com-

pany, will represent the Thomson-Houston company in

Mississippi, with headquarters at Jackson.

The executive committee of the Chicago Electric club

have appointed C. C. Haskins custodian and have made

the position a salaried one. The selection of Mr. Haskins

for this position was a wise one.

James W. Stanley of Rochester, N. Y., one of the

brightest of general eastern newspaper correspondents,

made the Western Electrician his headquarters this

week while in attendance on the national republican con-

vention.

R. H. Browne, of Chicago, the electrician in charge of

the Litchfield Electric Light and Power company's plant

in Litchfield, HI., and Miss Nellie B. Marion, of Litchfield,

were united in marriage June 14th, Rev. D. V. Snowden,

D.D., officiating.

E. M. Barton, president of the Western Electric com-

pany, left for the east Monday. Mr. Barton will sail for

Europe with his family, June 27th, on the Northern Ger-

man Lloyds steamship Trave. Mr. Barton will be abroad

but a few weeks, but his family will remain in Europe for

some months.

Secretary McPeck, of the Marysville, O.,Edison Electric

Light company, was in Chicago the early part of the week.

His testimony to the great perfection oi the running ofthe

plant with which he is connected is to the point. Since

the plant was started it has not been shut down for a mm-
ute during running hours.

H. J.Wells, of the Midland Electric company of Omaha,

Neb,, and James Donnelly, Jr., superintendent of the

American District Telegraph company, of the same city,

passed through Chicago Monday last on their return from a
Knights of Pythias convention at Cincinnati. Business in

Omaha they characterize as brisk.

At a meeting June gth, of the special committee appoint-
ed by the common council of the city of Detroit, to ex-
amine and report upon the feasibility of the city owning
and operating its own electric lighting plant, the following
resolution was offered, and carried unanimously:

" That the thanks of this committee be, and they are
hereby tendered to Fred. H. Whipple, secretary of the

committee, for the very able, exhaustive and comprehensive
manner in which he has discharj^ed the laborious duties

assigned to him, in preparing and compiling the infor-

mation and facts connected with the subject relegated to the
committee. We consider his work, as completed, to be be-
yond all quest on the most valuable digest of the matter
that has ever yet been produced, and cheerfully recom-
mend it to all who are interested in the subject of municipal
lighting."

Miscellaneous Notes.

A dispatch from Parkersburg, West Virginia says:

During a thunder storm at Mason City John Coplen, a

wealthy citizen, while in a shed was struck by lightning,

the discharge entering his clothing just under the left arm,
tearing his clothing entirely away to his feet and leaving

nothing but the sole of his boots. Strange to say the man
is sitting up, with every prospect of recovery.

A dispatch dated Philadel phia, June 1 3th , says : A
communication was received a few days ago by the J. P.

Morris company, builders of mining machinery, from the

Calumet and Hecla Copper Mining company of Michigan,
countermanding an order for some powerful engines given

to the Morris company some time ago. It is inferred that

the withdrawal of the order, which would require two
years to fulfill, means that the Calumet and Hecla mines
are going to shut down and stop their output of copper at

the command of the foreign copper syndicate; not sud-

denly, it is supposed, but nevertheless finally.

This story is sent from Pittsburg, Pa.: Five months ago
Annie, the lo-year-old daughter of James Evans of

Youngstown, who has been known in all the principal cities

as the "Stage Prodigy" since she was 5 years old, lost her

voice while s'nging in public. Medical skill was of no
avail. She, was only able to speak in a whisper and was
gradually getting worse. Last night during a storm she

was at an open window. A vivid flash of lightning follow-

ed by a loud peal of thunder frightened her so that she

screamed. This had the effect of restoring her voice,

which is now as strong and flexible as at any other time in

her life.

The American Meteorological Journal, desiring to direct

the attention of students to tornadoes in hopes that valua-

ble results may be obtained, offers the following prizes:

For the best original essay on tornadoes or description of a

tornado, $200 will be given; for the second best. $50; and

among those worthy of special mention $50 will be divided.

The essays must be sent to either of the editors: Prof.

Harrington, Astronomical observatory, Ann Arbor, Mich.,

or A. Lawrence Rotch, Blue tlill Meteorological observa-

tory, Readvilie, Mass., U. S. A., before the first day of

July, 1S89 A circular giving fuller details can be ob-

tained by application to Prof. Harrington.

Thunder seems to have a peculiar effect in restoring the

vocal powers of dumb persons. The following report,

which comes from Youngstown, O., is almost identical to

the story given in the last issue: Nannie Evans, aged 10,

while singing at a concert a year ago, strained her voice,

resulting in paralysis of the vocal cords and her inability to

speak only in the faintest whisper. Physicians were unable

to render any relief, and recently her articulation steadily

grew weaker. Last night, while standing at a window
watching a storm, two flashes of lightning, followed by

heavy thunder, occurred that shook the house. The child

ran to her mother, exclaiming: "I can talk as well as

ever," speaking in a clear voice. To-day she is able to

converse distinctly, and it is believed has permanently re-

covered her voice.

H. N. Warren describes in the C/zi-w^Vi?/ A/d-wj an appa-

ratus for the electro-crystallization of copper. The appa-

ratus consists entirely of an open tube, closed at one ex-

tremity by means of a bladder diaphragm, and suspended in

a solution of dilute sodium chloride. Into the tube is in-

troduced a saturated solution of cupric sulphate, the

strength of the solution being maintained by the insertion

of a smaller tube terminating in a point, and containing

crystals of CUSO4. A strip of copper foil, about 3 inches

long by I inch wide, is next introduced into the copper so-

lution, and connected by means of a copper wire to a plate

of zinc, forming the negative electrode and in contact with

the salt soludon. After the lapse of a few hours small cub-

ical crystals of metallic copper gradually begin to appear on

the copper electrode, which in the course of a week or more

will have arranged themselves into a compact crystalline

mass, posessingV full metallic luster, and rivaling in purity

and malleability the finest specimens of native copper,

which they much resemble. Metallic silver, antimony, bis-

muth, zinc, and even aluminum, magnesium, iron, chro-

mium, and all the more oxidizable metals, may by slight al-

terations be reduced to the metallic state.

A dispatch from Ansonia, Conn., says;— One of the

drawbacks experienced by the people of this place in con-

nection with the newly opened electric street railway is the

magnetization of their watches. While it is true that

watches will suffer no injury if the wearers keep away from

the motors in the forward end of the cars, the natural curi-

osity of the Connecticut Yankees to "see how the thing

works" leads many of them to go too near the machine, and

many fine watches have become so highly magnetized as to

be practically useless. To put them back into good work-

ing" order again it has been necessary to send them to New
York, where they were demagnetized, a rather expensive

operation. One timepiece which was injured by too

close contact with the motors was owned by Dr. W.
Pi. Pulford, jr., a homoiopathic physician. He tried to de-
vise some way of remedying the difficulty without going to
a heavy expense, and recollecting the diffusive qualities of
the ground in electricity, he hit upon a plan. He enclosed
his watch in a cloth bag, and buried it in a large box of
damp earth. Here it remained for three days. Yesterday
he dug it up, and after twenty-seven hours' running the
watch has not varied a hair, whereas before it would not
run at all. The simplicity of this process of demagnetiza-
tion of watches recommends itself to theowners of damaged
watches, while the jewelers who have been reaping a har-
vest from this source ridicule it.

The Chicago Daily Nexus says of the history of the
North Side Cable road and the inadvisability of extending
the system to the west side: '•Three months have elapsed
since the North Side cable was inaugurated. During this

period every possible lest of its capacity has been made,
witli the result considered inevitable by every one who was
familiar with the "Cheap John" process of construction.

The engines, according to experts who have examined them,
do not furnish more then one-third of the power that

should be required for successful operation. Additional
power would entail the construction of larger pulleys and
an entire change of the system. The power houses are

not large enough for more engines. The conduits would
have to be increased in size to accommodate larger pulleys

and cable. Baron ^"erkes cannot take the horse cars off

Clark street for the simple reason that the cable is not

powerful enough for the traffic alone. As it is, scarcely a

day passes without the inevitable breaking and blocking,

until the North Side cable has come to be viewed as an un-
mitigated nuisance and an outrage on the public. When
the cable breaks all the horse cars are also blocked, and when
both are running the cable cannot get up speed because
it is prevented by the horse cars. The West siders simply
ask to be spared from such a dilemma.

The Edison laboratory is much visited by teachers just

at present. This story is told by the Newark Journal:
Of all the departments visited by the teachers, none af-

forded so much delight and wonder as did that in which
Mr, Edison is perfecting his wonderful talking doll. As
the teachers filed into the room Prof. Kennelly picked up a

doll from a table. " This," he said, "is Mr. Edison's

talking doll." The doll was an ordinary thing audit wore
a red Mother Hubbard dress. "I will now remove its

dress." said the Professor, "and show you how it is

worked." The teachers became noticeably nervous, but
they bravely stood their ground. The professor then
quickly unbuttoned the waist of the little creature, dis-

playing a tin chest, which with the head and shoulders he
lifted from the rest of the body. "This baby has no
lungs," he said " and unlike other babies will only talk

and cry when you make it. He then showed how the doll

works. The phonographic machinery is all placed in its

body, and from its chest a small crank protrudes. By
turning the phonograph is operated, and the doll speaks

One of the speaking machines was on the table, and Prof.

Kennelly showed how it worked. It is a little larger than

the machine intended for the talking dolls and is not yet

quite perfected, the articulation being indistinct at times.

The professor applied his hand to a crank at the side of the

machine. A funnel, like a cornucopia, was attached to the

machine, and as the crank was turned out came the words

Twinkle, twinkle, little star.

How I wonder what you are.

Good-night, mamma, good-night.

Mamma, I love you,

G-o-o-d-n-i-g-h-t,

The words could be heard in every part of the room, and
the audience was filled with wonder. The words were re-

peated again and again. As a sentence is spoken into

the phonograph, a needle makes indentations upon a wax
cylinder to correspond with the waves of sound. As these

indentations do not wear out, the same words can be re-

peated as often as desired. Certain sentences will be

placed in the phonographs in the dolls, but those who pur-

chase the toys can procure wax cylinders containing other

words, and so have the doll armed with a variety of say-

ings.
^=r;r^^=^=^^=

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 LaSalle street, Chicago,

furnishes the following quotations on some of his specialties

in telephone stocks

:

Chicago - 350 375
Central Union — 47 4^

Michigan 7Q 80

Great Southern 35 40

Colorado -- 19 21

Rocky Mountain Bell 4<-' 45
Cumberiand_ - 65 68

Wisconsin -- 108 109

Bell of Mo 160 165

Iowa Union— 27 28

Missouri and Kansas 70 7^

Business Mention.

John C. Liggett has opened an oflice for the Franklin

Electric Motor company of Detroit, Mich., at room 21, 163

State street. Chicago. Mr. Liggett says the prospect is ex-

cellent for disposing of small sizes of motors.

S. Taussig, agent for synovial oil, 45 River street, Chi-

cago, points with pardonable pride to the record his oil is

making. For instance, fifty gallons of synovial oil ran

ninety arc lights 850 hours, and 400 incandescent lights

have run over eleven months on one barrel of synovial oil.

Do you want anything in the way of electrical supplies?

If so, write to the Partz Electric Battery company, 636

Arch street, Philadelphia. Their batteries have a world-
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wiile rcwutalioii, aiul llic luolurs tlicy ;iri: iiuw luauufacl-

uriny; will become uciually well known. Send for their

catalogue, ami also state in a letter what you require.

J. \V. Godfrey nf tlic New \orlv Insulated Wire company
makes brief visits to Chica}^o. but he makes his time count

while here. A million and a half feet of wire will be

shipped from New York to the west as the result of his

last visit.

The Fort Wayne Jenncy Kleclric Liglit company of Fort

Wayne, Ind., have recently issued a catalogue describing

the Slattery induction system for longdistance lighting.

The pamphlet is illuminated by the handsome cuts of the

details of the system, made and published by the Wkstkkn
Ki.KCTKiciAN some weeks ago.

The Ansonia lirass & Copper company, of New York
and Chicago, have recently issued a neat pamphlet devoted

to Cowles' lire-proof and weather-proof line wu'e. This

wire was placed on the market six years ago, and its mer-

its have won for it au enviable reputation, so enviable, in

fact, that the purpose of the pamphlet is to warn the pub-

lic against imitations.

Under date of May 31st, J. A. Duncan, agent of tlic

Sprague comoany at ritlsburgh, I'a., writes that the motor

business there is very good intlced, and constantly in-

creasing. He has recently installetl a large number of

motors and has many more already spoken for, and in

every single instance they are giving complete and entire

satisfaction lo the users.

The lleisler system has been adopted at Ilackettstown,

N. J., for street and commercial lighting, and a plant has

been erected by White ^S: Kusling, agents for the company,
of 137 liroadway. New York. The contract was signed

and the order sent for the electrical appliances May ist,

and the apparatus was tested and the lights turned on for

the first time on the 2d of June, which is putting up a

plant on pretty short notice.

Of the many instances seen every day of the superiority

in the economy, reliability, and cost of maintenance of

electric power as demonstrated by the Sprague motor, one

of the most satisfactory is the experience of L. J. Wells,

of 113 Fourth street, T)es Moines. la., who says: " I have

been using a 3-horse power Sprague electric motor for

nearly three years, running elevator hay hoist, pump,
horse-cleaners, "and ventilating fan. It has not cost me
one cent for repairs and saves me at least $600 a year."

Chas. A. Scbieren & Co., of New York, report recent

sales of electric leather belting to the following concerns,

for use on dynamos : Church Green Electric Light com-
pany, Boston, Mass ; Richmond Light, Heat & Power com-
pany, St. George, S.I. , N. Y.; Winchester Electric Light

company, Winchester, Mass.; Elizabeth ICIectric Heat &
Power company, Elizabeth, N. J.; Long Island Electric

Light company, Woodhaven, L, 1. ; Elizabeth Schuyler

Electric company, Elizabeth, N. J.; Brush Electric Light
& Power company, Savannah, Ga.

Chas. A. Schieren & Co., of New York, have issued a

circular letter in which they say. "Information has reached

us that attempts have been made to imitate our celebrated

electric leather belting, and we take this opportunity to in-

form our patrons and the trade generally that we have the

exclusive right to use the word "Electric" as applied to

leaiiher belting. This right is granted us by registration in

the patent office of the United States of America, dated
November 17th, 1835 and numbered 12, 785, and we hereby
notify infringers that they will be prosecuted according to

law."

W. F. & John Barnes & Co., of Rockford, 111., have
recently issued a catalogue and price list of interest to elec-

trical manufacturing companies, particularly those in need
of small screw-cutting lathes. These machines have back
gear, reverse feed and hollow spindle for rod work, making
them complete tools in every respect. Among electrical

companies using these tools are the Houston Electric Light
& Power company, Houston, Tex.; Jenney Electric com-
pany, Indianapolis, Ind., Mobile Electric Light & Power
company, Mobile, Ala., Pueblo Electric Light company,
Pueblo, Col.; Electric Gas & Power company, Laramie,
\V. T. Chas H. Besly & Co., of Chicago, represent the
manufacturing company.

The electric light committee of the city council of Urbana,
O., has reported in favor of granting a franchise to the
Excelsior Electric company, F. W. Home, Chicago, west-

ern agent. This decision is a feather in Mr. liorne's cap
He heard at the eleventh hour that the matter was under
consideration, and hurried off to Urbana, post haste. Pie
reached there just in time to get his bids in twenty minutes
before the time for closing. All the best systems were re-

presented and the matter was presented to the council with
many arguments by the several agents. The lights will be
sold to a local company. Sixty arc lamps will be employed
for street illumination and the same number for commercial
purposes. The Philadelphia moon schedule was adopted
for the city lamps. A Westinghouse incandescent plant
will also be installed by Mr. tlorne for the local company,

P. A. Dowd & Co., New York city, agents for the
Sprague Electric Railway & Motor company, report sales

of the standard motors the past week as follows: Brown
& Rittinhouse, 139 Reade street, 10 horse power, elevator;

John A. Willec & Co., 137 Reade street, 10 horse power,
elevator; Rufus L. Cole, 141 Reade street, 5 horsepower,
elevator; P. Dauphin, 151 Fulton street. ^ horse power,
machinery; Lehr & Lock, 37 John street, i horse power,
machinery; Heller & Birdel. 22 Maiden Lane, i horse
power, machinery; John Robinson & Co., 45 Murray street.

;: horse power, elevator; C. G. Braxmar, 36 Cortland street,

I horsepower, machinery; Lazell, Dalley iS:Co., no IJeek-

man street, "jH horse power, elevator and machinery;

Kalle & Co., 77 John street, 5 horse power, machinery;

James S. Barrow t'v: Co., 141 Chambers street, 5 hor.sc

power, elevators; Gold & Stock Tel. Co., 16 and 18 liroad

street, 5 horse power, transmitters; 'I'hnrber, Wyland tfc

Co., 143 Chambers street, 3 horse power, printing presses;

Whitelaw Reid, editor of the V'ri&u/ie, 2 horse power,
pumps, etc.

The Vale Royal Manfg. Co., formerly D. C. Bacon lS:

Co., of Savannah, Ga., replying to an inquiry from the

Woodbury Engine company, of Rochester, N. Y.,astothc
amount and kind of work they did with some of their 10"

by 12* center crank, slide valve engines, wrote: "We
use them as auxiliary engines in our business—run gang
edgers, cut-ofi saws, lath, shingle and stave machinery.

We should not hesitate to say they would each cut 5,000
to 7,000 feet of one-inch lumber from yellow pine a day,

with engine and, saw in good order. The writer, with

forty years' experience as machinist, engineer and proprietor

of engines and machinery, will say he considers your en-

gines excel any others he has seen in the following points:

I. The quality of the metal used, which is one of the most
important factors in an engine. 2. The simplicity of the

engines. 3. Large wearing surfaces. 4. General propor-

tions of the different parts. 5. Good workmanship. I

have a " 14 by 21" engine of your make which has been
running over two years. We have never taken off a cylin-

der head or packed a stuffing box on it. W^e run 150 rev-

olutions per minute, ten hours per day, and the engine has

not cost us a cent. A boy at go cents per day gives it all

the attention it needs Once in six months for large end
of rod, and once a month for small end, is often enough
to key it up, and I see no reason why the engine should

need repairs for twenty years. Understand, the engine is

well put up. A nickle will stand on edge on the back cyl

inder head all day long. There is no working out of line.

We have no interest in your engines, but do a simple act

of justice in writing as above." Adding a postscript, Hor-
ace P Smart, president and general manager, says: "I
have been using your engines since 1869 in Studebaker
Bros., South Bend, Ind., first. I have bought over a dozen
from you since. All your engines in this section are giv-

ing good satisfaction."

Electrical Patents.
Issued fiine 12, 1888.

384,271. Electric Pendulum Clock. Albert L. Parcelle

New York, N. Y.

384,289. Automatic Switch for Secondary Batteries. John
S. Sellon, Hatton Gardens, County of Middlesex,
England.
The last claim reads: "The combination of a

dynamo-electric machme and a secondary battery in
one circuit, an artificial resistance, and an automatic
electro-magnetic circuit changer operated by variations

in the current flowing in said circuit to divide said cir-

cuit into two independent closed circuits—one con-
taining the dynamo and resistance and the other the
battery."

384.320. Printing Telegraph. Edward J. Mallett, Bay
Side, N. Y.

384.321. Polarized Electro-Magnet. Edward J. Mallett,
Bay Side. N. Y^:

384.322. Printing Telegraph. Edward J. Mallett, Bay
Side. N. Y.

384.323. Automatic Pole changer. Edward J. Mallett
New York, N. Y.

384.324. Automatic Telegraphy. Edward J. Mallett
New York, N. Y.

384.325. Automatic Telegraphy. Edward J. Mallett
New York, N. Y.

384.326. Automatic Pole Changer. Edward J. Mallett
New York, N. Y.

384,350. Combined Telegraph Key and Sounder. John
Doggett, Plain City. O.

384,384. Metallic Crest Tile Lightning Rod. Clark B.
Nelson, Crawfordsville, Ind.

384,404. Machine for Covering or Insulating Wire.
Joseph D. Thomas. South Framingham, Mass.
The first claim is given: " In a wire covering ma-

chine, feeding rollers having their grasping surface
formed of vulcanized rubber grooved, and thus
adapted to grasp the covered wire with a firm elastic
pressure without injuring the coatings thereof."

384,430. Electrical Annunciator. Hiram S. Downerd,
Zanesville, O.

384,440. Electric Circuit Controller. Otto F. Greim,
Newark, N. J.

The object of the invention is to provide a circuit-
controlling device which will, by a positive automatic
movement of the contact piece, either make or break
the connections as desired, with absolute certainty and
quickly, thereby preventing the burning or oxydizing
of the contact points.

Claim 5 follows: " In a circuit controlling device
the combination, with the base and the key pivoted
thereon, of a movable contact piece surrounding the
axis of the key and movable independently thereof, a
pivoted lever, a spring connecting the lever and the
contact piece, and a crank pin operated by the key for
moving said lever in one direction or the opposite,
thereby changing the direction of pull exerted by the
spring upon the contact piece.

"

384,447. Regulating Commutator for Secondary Batter-

ies. Edmond Julien, Brussels, Belgium.

384,455. Printing Telegraph Receiver. Henry Mahn-
ken, New York, N. Y.

384472. Electric Winding Attachment for Clocks. An-
drew J. Reams, Augusta, Ivan.

384,476. Police Electric Signal System. Charles E.
Scribner, Chicago, 111.

The invention consists in providing at each station

in connection with the district box a branch circuit,

which may be closed to ground, and a switch in con-
nection with the answer-back signal of the district

box, and at the central station two relays—one in

each branch or side of the metallic circuit to operate
the register included in a local circuit connected with
the relays.

384 477, Multiple Switch-Board Circuit. Charles E,
Scribner, Chicago, 111.

The invention relates to multiple switch-board sys-

tems of a telephone exchange, and its objects are,

first, to make both ends of a metallic circuit accessible

at one of the switch-boards; second, to enable the op-
erator to connect two such lines in such manner that
one annunciator will remain in circuit as a clearing-

out annunciator; third, to enable the operator at one
of the boards to connect one end of a metallic circuit

with the switch of a ground circuit, so that the annun-
ciator of the metallic circuit will remain in circuit as
a clearingout annunciator; fourth, to enable an op-
eiator at any one of the boards to test to determine
whether any line wanted is in use or connected at any
other of the boards; and, fifth, to bring the keyboard
or table apparatus at each board within as small a
compass as possible, and make the same more simple
and efficient.

Claim 3 reads; "In a metallic circuit telephone
system, the combination, with one end of the circuit

connected through a switch upon the switch-board, of
the other end of the same circuit connected to a flexi-

ble cord and plug upon the same switch board,
whereby connections may be made with either or both
ends of the said metallic circuit upon the same board."

384,478. Incandescent Lamp Socket. John Spink and
Charles Gauzentes, Bradford, County of York, En-
gland.

384,505. Car Truck. William J. Brewer, London,
County of Middlesex, England.

384.561. Electric Comb. Carl Busch, Chicago, 111.

The object of the invention is to construct a comb
for toilet purposes capable of giving an electric action
accompanied with an agreeable sensation of electrical

action, and thereby productive of beneficial efifects to
the user, independent of any of the medical properties
the structure may have.

384.562. Electric Railway. G. Herbert Condict, Phila-

delphia, Pa.

Claim I follows: " The combination of a car track
with battery slide carriage movable transversely across
the line of said track, a battery supporting slide hav-
ing a rack, a pinion on said battery slide carriage, and
suitable means to rotate the pinion to propel the slide

from the carriage into the car, or vice versa."

384,570. Electric Circuit Closing Device. Milton W.
Grovesteen and Frederick G. Jahn, New Y''ork, N. Y.
The invention relates to the construction of devices

for communicating motion through the walls of a
chamber, reservoir, or tube designed to contain any
gas or fluid.

Claims follows: "In a circuit closing device, a
vane or valve having wings folding in a given direc-

tion and a circuit closing arm or points actuated by
means of the vane."

384,576. Electric Railway. Rudolph M. Hunter, Phila-
delphia, Pa.

The invention relates to the arrangement of the
storage batteries under the seats in a peculiar manner,
whereby they may be easily inserted or removed.

Claims i and 14 are given: " An electric car hav-
ing its front or operator's platform of a width equal
to or substantially equal to the distance between the
seats, and having the front ends of the compartments
under the seats made open for the insertion of bat-
teries within said compartments from the front end of
the car."

"14. An electric car having a compartment ex-
terior to the passenger compartment, and having an
opening extending to the outside of the car, a remova-
ble door or cover to the opening to said compartment,
two or more battery cells, and a removable slide or sup-
port for said batteries, whereby said slide or support,
with its batteries, may be simultaneously inserted or
removed from the compartment through the doorway
to the outside of the car."

354. 580. Apparatus for Electric Traction. Edmond
Julien, Brussels, Belgium.

384.581. Electric Railway Car. Edmond Julien, Brus-
sels, Belgium.

384,594. System of Electric Locomotion. Henry A.
Seymour, Washington, D. C.

The first claim follows: " In an electric railway
system, the combination, with a line conductor, of a
rigid frame, contact rollers journaled on said frame
and bearing upon opposite sides of the fine conductor,
and a single weight carried by the frame and adapted
to hold both rollers in contact with the line con-
ductor."

TRY THE R ICH MO N D CARBON.
MANUFACTURED BY-

RICHMOND CARBON COMPANY, NORTH ADAMS, MASS.
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C. F. DUNDERDALE,
Electrical Engineer,

154 La Salle St., CH ICAGO, ILL.

Electric Apparatus, Standard Volt-Motcra, Am-
Metera, GalvanometeiH, Incandescent Lamps for
Series or Multiple-Arc Circuits, Motors for Conslant
Current or Constant Potential Circuits, Dynamos for
Arc or Incandescent Electric Llylitlne, Metal Depos-
iting or Plating Purpose-^, Arc Electric Lamps, either
Clutch or Rack-Feed Movement, Cut-Outs, Miigncio-
Bella, Mouldings, Cleats. Bridges, Rosettes, Ceiling-
Boards, Insulated and "Water-Proof Electric Wire and
Electric Supplies and Instruments.

FOR SALE CHEAP.
1 U.S. (Weston) L D. 200 Liqht Dynamo.lncandescenl,

1 •• " 12B ••

20 Light Arc Lamps. Hoods,
Globes.

All ill first-class order, run but a short

time, and good as when purchased.

For further information apply to

W. A. Knapp, Beloit, Wis.

TlNk^ELl^

11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5th St., Phila.

Friction Clutch Pulleys

FOR DYNAMO DRIVING.

Investigate before IJuyiiig.

CHAS. A. CHEEVER, Pres. WILLARD L. <'ANI>KE. Trea«.

The Okonite Company,

No. 13

UE-Wi
m^/>

trade mark,
Manufacturers of

PARK ROW,

YORK.

ELECTRIC LIGHT, TELEPHONE and TELEGRAPH
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that It Is the safest wire for i.hc purposes known, and we
can. without hesitation, refer to parties wlio are now using It. We are also mimufactarers of the celebrated
OKONITE TAPE, the oest, Insulated Compound for making joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch. 42 LA SALLE STREET, Chicago. IIL

Minnesota Branch, MINNEAPOLIS ELECTRIC CO.. Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha. Neb.

Boston Branch, F. E. PETTINGELL & CO., Boston, Mass.
Kansas City Branch, INTER-STATE ELECTRIC CO., Kansas City, Mo.

# The Electrical

Construction Co.
CONTRACTS TAKEN FOR THE ERECTION OF

Electric Light Plants Complete.

All Classes of HOUSE WORK a Specialty.

GARLOCK'S RING PACKINGS
SECTIONAL RING

ELASTIC RING.

The Best Packing

Made
For High Speed Engines

Semi for particulars to

THE GARLOCK PACKING CO., - P.LMYRA, N. Y.

Send for Circulars to The Garlock Packing Co , Palmyra. N. Y., and Rome, Ga.

Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspbctoe of the Boston Fire Underwriters* Union, under date of March
29, 1886, he says ; "A Thoroughly Reliable and Desirable Wire in Every Respect."

The rubber used in insulating our wires and cables is specially chemically prepared, and is guaranteed
to be waterproof, and will not deteriorate^ oxidize or crack, and will remain flexible in extreme cold weather
and not affected by heat. The insulation Is protected from mechanical Injury by one or more braids and the
whole slicked with Clark's Patent Compound, which is water, oil, add and, to a very great extent, fire proof.
Our insulation will prove durable loken all others fail. We are prepared to furnlah Single Wires of all

gauges and diameter of insulation for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COIVIPANY,
61 aud 63 Hanipshire Street, Boston, Mas.s,

HEXKY A. CLARK, General Manager. HERBERT H. EUSTIS, Electrician.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^upplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet.Tele-

phone and Electric Light Wire.

BUILDERS OP

pisher's Qlectric

AND ALL APPLIANCES FOR CITY AND SUBURBAN

*= LECXRIC RJLIL^KTJLirS.

General Offices and Works, DETROIT, MICHIGAN.

The Eddy Electric Mfg. Co,
-MANUFACTURERS OF;^

Automatic Electric Motors,
IN ALL SIZES FROM ONE-HALF H. P. UPWARDS.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of Management,
Remarkable Simplicity, Etc., Etc.

Dgnamo Elecl^pic Hlachines,
For Electroplating, Electrotyping, Copper Refining, Etc.

\

C. F. DUNDERDALE, Agent,
154. LaSALLE STREET, CHICAGO. The Eddy Electric Mfg. Co., Windsor, Conn.
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THE B. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON, 0.

Hard Rubber Goods for glectrical purposes.
SlMCClAl/riKS OK ALL KINDS MADK TO OKDEIl.

Soft Rubber Tubing and Rubber Tape.
CatftlOKiH! ntul PrIc.PB furnlHliiid on appllcntlon.

KUIIKNK F. PlIlLI.ll'S,

PrcHliU'iit.

W. IL Sawykh.
Stic'y nnd KlcctrU^laii.

PROVIDENCE, R. ].,

Miinufncturcrs of Patent Finished

Insulated Electric Wires,

Telephone and Incandescent Cords,

Electric Light Wire

Magnet Wire, Patent Rubber-Covered
"Wire, Lead-Encased Wire, Flex-

ible Cordage, Office and
Annunciator Wire.

UNDERGROUND and AERIAL CABLES.

NEW YORK OFFICE: 18 Cortlandt St.

P. G. ACKERMAN. Ageni.

JUST OUT!
.\ liOOK TlUT HVmtVltODV WANTS.

'||)unic'pal[ighting"

WHY KVEKYItODV 1 NTKIIKKTKD IN ELECTUIC
LIGHTING SHOULD KEAl) IT!

Because it gives nil deslralilc liilunnfttlon nl)oiit.

(lie subject of oU'crrlu and siciim planie; liuw ro liny

a plant ; wlml tlio (IDTt'rent syBtonis arc ; economy In

atr-ni; Iniportnnccof bc-liing; sionige haticrlcs; dls-

irlbnriou of JlKlif, etc.. etc.

Ir tells what syslems iirc used ; how lliry air
(t|i(M-a ed ; bow iht; binips and wires arc si rung; ilie

aienHgbred: wliatlti" lights cost; the hours burned;
the coniracis, etc., In nemly every titwn and ciiy in

the eouniry.
It iclls about inijn'eipalitlL'8 that operate their

own llg4ilfnK plants.

It tells liow eliy officials, coiinells, mayors and
othcts eonicmplating a purchase eliould Investigate

the subject.

It tells electrical and steam mnnufncturing com-
panies when public contracts expire.

It lella electricians and otbcrs wbatunderg ound
wire experiments have developed.

It Should be in the Hands of Everyhody-
Couneils that are discussing this question; mayors

who want to writ- about It; city clerks who are

Instructed to procure Information on it; newspapers
that want to keen posted ; electrical, steam, boiler

makers, belt manufacturers, etc., who want to reach
the patrons of their material ; local light companies
who want to know what their contemporaries are

doing, everybody who contemplates investigating

elcct'rie ligbiing. should all read this book.

OVER 5.000 COPIES ALREADY SOLD.
Send one dollar for a copy to

ELECTRICIAN PUBLISHING CO.,
6 Lakeside Building, Chicago

More Than Tujo years' Constant Use Proves The

INCANDESCENT ARC LIGHTS
For Multiple Arc aiirt Alternating Circuits a Great Success.

NO DEAD RESISTANCE.
Parlies usme or oper-iting Incandescent Elcct^ic Light Plants of any kind have long felt

that, notwithstanding the advantages possessed by this sysiem for lightmg interiors where a
well distributed light is desired, there arc often places where an Arc Light would be preferable
if it could be used in connection with the Incandescent system already in use without extraor-
dinary outlay or continuous expense.

It is the simplest form of arc lamp made, having but three movable parts. It is the
steadie-t arc hglit in the maiket. It is perfectly adapted to incandescent circuits of any ft\fi-

tem, and may be operated at will by a switch, without disturbing other lights upon the cticuils.
Thus the expense of a special dynamo and other apparatus is avoided. Works charmingly
on a secondary or storage battery. The lijiht obtained is while, without the bluish cast of a»c
lamps operated in series on long circuits. " It is the cheapest and neatest arc lairip yet cxhibi-
led. while its brilliancy is unsurpassed." The current used is rerfccily harniless to person^
cimimg in contact with it. In ordering lamps or asking information always iitate ^tylc of
liiachine and voliage of the incandescent lamps used. If you have spare power in your present
incandescent plant, you cannot utilizer it to better advantage than by attaching our lamps
thereto, thus lighting the streets, yard or other property where an ate light would be preferred.
Local Incaiidesccnt light companies can thereby prevent ruinous com.petilion in small towns.

THE ELECTRIC CONSTRUCTION AND SUPPLY CO.,

F. E KINSMAN. V. Pres. and Gen. Manager.

Temporary Offices, 87 Liberty St., N. Y.

E»-SPECIAL PRICES TO CENTRAL STATION COMPANIES.

Mill

Rose <& Rein,
Electric Ulorks,

llMi 322 N. Second St.. St. Louis, Mo.

1 11 Oip
Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

Push Buttons and Switches
AT SURPRISINGLY LOW PRICES FOR

THE QUALITY OF GOODS.

Mansfield Electric Co
383 FEDERAL STREET, BOSTON, MASS.

NEW PATENT GAS ATTACHMENT
FOR FITTING ELECTRIC LIGHT SOCKETS TO GAS FIXTURES.

No more burnt wire conductors where this attachment is used.
Remove gas burner, screw nozzle In Its place; by replacing and screwing gas buraer on nozzle, you effect

FRANK S. MAR R, Contractor.

Bissell Block, PITTSBURGH, PA.

a solid, permanent, gas tight job. Send orders to

I, W, COLBURN & CO.
No 174 Main St., Fitchburg. Mass.

Macliines for Arc and Incandescent Electric
liigrhting:, Electro-plating: and

Experimental Use.
Send for large Illustrated Catalogue, also " Hand-

book of Keady JSeference, Vest-pocket edition.

PERFECTION REACHED AT LAST.

A WONDERFUL INVENTION

DR. GASSNER'S DRY BATTERY,
THE BEST

OPEN-CIRCUIT BATTERY
IN THE WORLD.

E. M. F., Volts, f.44.
Internal Resistance, Ohms, 0.32.

Satisfaction Guaranteed.
Highest Testimonials.

WRITE FOK PRICE AND CIEOULAB TO

A. SCHOVERUNG,
111 Chambers Street, N. Y.

Yitalis Himmer, Manager.

To be had also at

California Electrical Works.
San Francisco

Mm FOR THE

Western Electrician

ONE DOLLiR.

MANUFACTUBEES OF .

Insulated Wires, Flexible Cords ^nd^Cables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B. LYMAN
Electrical Supplies,

Cleveland

Ohio.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send for Catalogue.

GEO. H. BLISS,
ELECTRICAL EXPERT

DEALER IN

Electrical Securities,

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET. CHICAGO, ILL.

The Stoddard Cut-Out
PATEITTED SEPT. 13, 1887.

FOR FLEXIBLE PENDANTS.

The Safest, Cheapest, Most Durable
anct Artistic in the Market.

CENTRAL ELECTRIC CO.

42 LA SALLE.ST., CI^ICAGO.
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ICC & C" ELECTRIC MOTOR CO.
FAN OUTFITS,

^, \, % HORSE POWER.

Fan Outfits with the Latest Me-
chanical Improvements for Arc and

Incandescent Circuits.

Motors designed to drive any malce of
Ventilating Fan.

ARC IVIOTORS
with our new Automatic Regulation

keep their speed absolutely

constant.

Automatic Motors for any Incandescent
Circuit.

MANUFACTORY: 90 South Fifth AvB., NEW YORK. Chicago office: Adams Express Building.

HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BARE iLITID HTSULJLXEID IXTIRE.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk and Worsted

Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insula-^ed Iron Pressure Wire.

PATENT "[(K^ LINE WIRE
FOR ELECTRIC LIGHT, TELEGRAPH AISTD TELEPHONE LINES.

factories: waterbury, co n n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL,
185 DEARBORN ST., CHICAGO, ILL.

AGENTS FOR FOREST CITY AND OTHER CARBONS.
NEW YORK AGENT.

CARBON PLATES,
FOR ELECTRICAL PURPOSES.

New York Carbon Works.
Send for piice-List. I8 Cortlandt St., Telephone Building, N. Y.

The Globe Electric Company,
Manufacturers, Importers and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES.

46 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits.

These seta require no technical knowledge to connect; they are

all contained In black, highly flnlahed hard rubber cases, mounted In

nickel plate and ready for use. The bell domes are all 3^ inches, the

colls are wound with Bilk covered wire and the contacts are of

platinized silver.

Three Way Annunciator and Bell Set - $16 00

Invalid's Portable Call Bell Set - 7 00

Burglar Alarm Set --- 7 50

Fire Alarm Outfit $7 00 to 8 00

Portable Electric Testing Set - - 10 00

Family Electro Medical Set - 13 00

Telegraph Set for Short Lines and Learners - 6 50

High and Low Temperature Alarm-. - 12 00

Single Stroke or Trembllug Bell Set 6 00

Switchboards. Switches, Annunciators, Bella, "Wires, Push But-

tons, Alarm Contacts, etc,

Ulaterbouse System of Urc ^$ Incandescent

ELECTflIC LIGHTING.
Long Distance Series Incandescent Lighting,

All Candle Power Lamps, Automatic Cut-outs for Constant High
Tension Currents.

OUR INSTANTANEOUS REGULATOR

enables a long life and clear globes to be obtained, and the high efficiency

of our Dynamo obtains more candle power per horse power, in both

Arc and Incandescent Lighting than any other systems.

Gold Medal awarded, Mechanics Fair, Boston, for Instantaneous

Automatic Current Regulation.

12 and over i6 candle power lamps to the horse power.

2,ooo candle power, nominal Arc Lights on less than 2 lbs. coal per

lamp, per hour. Not equalled by any system. Send for Catalogue.

Ulaterhouse Electric & |I|fg. Co.,
Chicago Office, 154 LaSALLE STREET. HARTFORD, CONN.

WESTERN ELECTRICIAN,
CHICAGO,

AND THE

ELECTRICAL ENGINEER,
NEW YORK.

A year's subscription to both .Journals
for $5.00. Send your orders to tbe

TTESTEBN ELECTKICIAN,
6 Lakeside Building. CHICAGO.

^rfencke,
TRADE

GONDA DiSQTIK CeLL CoaiPLETK.

"DISQUE" GONDA BATTERY
MARK.

The Only Genuine Leclanche Porous Cell Battery

Everj' Jar and Porou.s Cell bears the LABEL
a:id tbe Trade Mark, GONDA.

LIKE every great success the Battery has a host of imitalions, all of

tlicni called "Distiue Leclanch^" and none of them the same Battel v

They are all much Inferior to and do not compare with the genuine

Insist upon your dealer furnishing you with the genuine Gonda Dlsque

Battery.

The LECLANCHE BATTERY CO.

149 West IStli Street, Xew York. GOKDA DlSQTTE POROTJS CBLL AIsD ZiNO.
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CENTRAL ELECTRIC COMPANY,
f=&-

Pins and Brackets of Straight-Grain White Oak, plain or painted, at bottom prices.

Special Prices in Car-load Lots.

42 LaSALLE street, CHICAGO. ^^

Electric Light Reparring, General Machine Job-Work. Pattern Making, Etc., Etc.

ELECTRICAL AND MECHANICAL ENGINEER, ^'a^JS^fISvurer.
Office and Works: 76 MARKET ST., CHICAGO.

Chicago Electric Club.

There will be a meeting of tlie Chieajro
Electric Clulb Monday evening, July
2nfl, at 8 o'clock, at the rooms of the Club,
122-124 Clark Street.

GILES iLK^XI-ISULCS^NEXIC SHIELD FOR -WTiLXCIIES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.

Oenttemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months —
that I hsivc worn my watch, and to-day

it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

test could not be harder. I could never

have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but everj^-

one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-

keeper. At present, I look upon a watch ^-
without a shield as a thing incomplete, ^;

and so it is. Very Respectfully,

CHAS. J. VAN" DEPOELE, ^

Electrician, V. D. P. E. M. Co.

Snre protection from all Electrical and Magnetic disturbances.

Send for descriptive circular.

" * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-
posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell, University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-
tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN "WATCH CO.,
"Waltham, Mass.

GSLES BROS. & CO. 103 State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactured for both

f\rQ 2T)d \T)ezT)d(^s(^eT)\i (?ir(;uits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

Address :

CORRESPONDENCE SOLICITED.

1 1 SOUTH STREET, BALTIMORE, MD.
Factory A, Constitution and Monument Sts. Factory B, Buren and Moniunent Sts.

NEW TORK

:

Kooiis 847, 348 & 349 Pottek Building.

BOSTON:
EooMS 57 & 58 Hancock Blds., 178 Dhvonshikk St.

Western DeDartment, Deartom Bniliins, 130 Dearliorii St., Roois 30-31. OMcap, 111.

TY)e U/oodbury

AUTOMATIC

ALSO BUILDERS OF

^OODBUr^Y €Inginb : ^
Company. mni^

piaii7 5Iide l/alue

AND

Doilile Yalve ffleflinin Speefl

AUTOMATIC

,

Cut -Off ^r)^ms
AND

TUBULAR BOILERS.

Adctreas the Manufactarera at

652 Mill Streei, ROCHESTER, N. Y.
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SYlSrO^IJLL
IDynamo and. Cylinder Oils.

Si'coirl to none. Freu from giiiii oruciils. Esiweially adiipted ft)i-:ai lastniiinnirif;
Diachmery. By reflUorins can lie used continually. Adopted by lljc lai-"-cst

Electric Plants of the West.

S. TAUSSIG, Agent, - - 43]River.St., CHICAGO.
WRITE FOR PRICES AND SAMPLES.

W. S. HILL,
1 33 Oliver Street, - Boston, Mass.

MANUFACTURER OF
DYNAMOS, ARC LAMPS CUT-OUTS,

Double-Pole Switches Key-Sockets.
AND Incandescent Lamps.

ALUMINOUS INCANDESCENT

LHMINOID
WITH on WIIIIOIT

VITRITE CAPS OR HOLDERS
In any si/.i-. capacity or shape.

Lamps fitted to any Lamp Cap that may
he supplied.

VITRITE &LUMINOID CO.
Puiidliig rc-organlzalloQ of llila Corupaoy, tht Wurks

aru carried on by

THEODORE MACE, Receiver,

HARRISON, N. J.
70 v., 16 c. p.

CHICAGO OFFICE:
Metropolitan Building, send for new Catalogues, Prices and Testimonials.

Room No. II.

The Cuts are half size of Standard Shape and Sizes. '00 v., 16 c p.

United States Glectric Hire Alarm (Jo.

EVART, MICHIGAN.

PEOPKIETOES OF THE

Chase Police and Fire Alara

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

DYNAMO TENDERS' HAND - BOOK.- By F. B. BADT.
100 pages ; 70 (llustrations ; flexible cloth binding ; size of type page, 6x3 Indies. Designed for Dynamo

Tenders and Linemen, Stationary and Marine Engineers. Just tlic boob for men wlio wisli to leara tiow to
operate and care for electric iigtit iustallar.Ions. Tlie only book of tlie kind in tlie Englisli language.

Price, postage pre-paid to any address in United States or Canada §1.00.

Address, WESTERN ELECTRICIAN CO., Publishers. 6 Lakeside Building, Chicago.

Protect vour Armatures
It is a matter of every day experience

among Electric Light men that Armatures
are frequently burned out entirely or seriously

injured by the short circuiting of machines.
This entails delay, trouble and expense.

Wright's Armature Protector

Absolutely Protects

Armatures from injury resulting from the

short circuiting of machines. No machine
can burn out if protected by Wright's Arma-
ture Protector. One of the most valuable

inventions of recent years. Now on the

market. For information and prices, address

CHAS. D. WRIGHT, Petersburg, Ul

Electric

Light

Carbons

Adapted to all Systems.

CITY OFFICE,

711PineSt

ST. LOUIS,

MO.

Thejrush ^lectrlc Uompany
-OF-

CLEVELAND, OHIO.
MANUFACTURERS OF

BRUSH ARC
AND

Iiciteceice Etetric Litii

ELECTRIC MOTORS!
CARBONS FOR ARC LAMPS, ETC.

Chicago Office, 130 Washington St.

ALEXANDER KEMPT, Special Agent.

thc cleverly electrical works
IOI8 Chestnut St., PHILADELPHIA.

ELECTRIC CALL BELLS.

UNIVERSAL ELECTRIC BELL.
Tills bell lias been thoiougbly tested and extensively used.

It is built on an ikon fuame, encased in a neat excavated
l)lock of a variety of woods. It will rinp in any position, on
long or short circuits, one to sl.x cells of battery, without re-
adjustment. It is well made, has platinum points, is nickel
plated, small and tasty, and is exactly adapted to all kinds of
elccLrical bell purposes.

BUZZAR BELL.
The Buzznr Bell bas The same general appearance as the

LTniversal, only much smaller, and is preferable to the usual
call bell where a quiet signal is required without attracting
general attentiou.

sXaSO^^Rio x«io>^^' ^M.'mmmmi

"FeLireL^LsL-y GsL^[rJ^OTl. Gc>xn.%>SLXi.-y^
rwnn iJSX7JEC,GS-
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ELECTRIC LI6HT COMPANIES
WILL

SAVE TIME AND MONEY
BY SENDING US THEIR ORDERS FOR

lires, Cables, Carbons t^i ^zmzl Supplies.

WE

m

We have in stock, waiting your See G. H. DID

MEAN orders

:

YOU
WHAT

A. CAT Gem Wire Holders, German Silver EVER
WE

A
Resistance Wire, Bare and Insulated, HEAR

Arc Lamp Cor(iage. OF
ADVERTISE. Arc Lamp Hangers.

Arc System Switches.
LOGUES

Glass Insulators, Grimshaw Tape,

Guy Wires and Cables, Hard Drawn P.
WE B. Nos. Copper Wire, Hooks, House Lamp AND

ADVERTISE Bin(ding Posts, Bolts and Washers, 547 Cleats.

B.Brackets, Brass Rods and Tubes,
and 1.

TRUTH Brass Sheet, Brass Wire, Break

(Not the whole
Arms, Brushes for Dynamos. 548 Incandescent Elevator Cable, In- INSULATED

truth, as space c.
for

candescent Lamp Cord, Incandescent WATERPROOF

is too expensive.) Cables, Cable Clips, Ceiling Drop
Illustrations

Switches, Insulating Compound, In- LINE
Lamp Cleats, Chatterton's Com- sulating Tape, Insulators, glass or WIRE?
pound, Circuit Loop Breaks, Cleats

for House Lamps, Cleats for Street
andWE porcelain, Insulacors, rubber hook.

IT

SHALL Lamps, Commutator Copper, Insu- Full Iron Break Arms, Iron Lamp Cord, COSTS
TAKE

PLEASURE

lating Compound, P. and B. Com-
pound, Conductor Cords, Connectors Particulars.

annealed, Iron Suspension Cables, VERY
LITTLE

IN
for Line Wire, Copper for Dynamo Iron Wire, MORE

SHOWING Brushes, Copper Rods or Bars,

K. L.
THAN

ANY Copper Sheet, Copper Tubing, Cop- Mailed

OF per Wire, hard or soft drawn. Cross

Free
Kerite Incandescent Cord, Kerite

UNDERWRITERS,

OUR Arms, Cross Arm Braces. LASTS
Insulated Wires and Cables, Kerite

FRIENDS
D. to

VERY
Tape, Lag Screws, Lamp Cleats, MUCHTHROUGH Diamond Point Screw Nails, Drop-

Lamp Cleats, Dynamo Brushes,
Any

OUR
Lamp Cord, Lamp Cordage, Light- LONGER

STOCK. Dynamo Brush Copper, Dynamo Address. ning Arresters, Line Material, Line AND IS
Terminals.

Wire Connectors, Loop Breaks. SAFE

E. F. IN
PLEASE CALL

Eyes and Screw Hooks, Electric Write M WET

WHEN IN OUR Light Line Wire, Electrolier Wire,
for

Wl WEATHER

Electric Light Elevator Cable, Fibre, Magnet Wire, Mclntyre Connect- AS WELL
CITY. Vulcanized.

Them. ors, Moulding, Wood. AS DRY.

(TO BE CONTINU ED.)

1"tie T^l ectriical Svn^-rilTr C^nk

171 RANDOLPH STREET, CHICAGO.
Factories, ANSONIA, CONN.

Branch Office,

505 Delaware St., KANSAS CITY.

i
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^LECTRIC i- lylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET. NEW YORK.

For simplicity of construction, steadiness and purity of liglit, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Xlie iLlMLERICJLlSr DYIsTiLiaCO HAS ITO EQTJJLI..
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN 'SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

18 Cortlandt Street, NEW YORK.

Van Depoele Electric Manufagturinq Company,
-SOLE MANUFACTURERS OF-

ARC LIGHT DYNAMOS

underVan Depoele Patents.

SEND FOR ESTIMATES AND CATALOGUE.

The Van Depoele [Improved Standard and

Double-Carbon Lamps cannot be excelled for

\. simplicity and durability. Our Dynamos are

simple, easily operated, even by a novice, and

do not get out of order.

Van Depoele Electric Manufacturing Co.
IS TO ax 3M. CJIjIP^TOIM STrtESEST, CJHICJ-A-Ca-O-
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

tfort Waiine Jenney Electric Light Company
FORT WAYNE, INDIANA.

T2ie most carefully T^orked out and coznplete Alternating Systena, of Zlectrlc

Zilglxtlng in Szistence.

12

16
Sinitiil

Converter

ll

Power

lamps

TO THE

Horse Power

Guaranteed.

SLATTERY ALTERNATING DYNAMO.

port U/ayneJenney Electric Oght Company,
MANUFACTURERS OF

Tlie Slattery Induction System,
AND

THE JENNEY ARC DYNAMO AND LAMP.I
Main Office and Works, FORT WAYNE, IND.

NEW YORK office: 242, 244 E. 1220 Street.
CHICAGO OFFICe,225 Dearborn St., First Floor,

j PHILADELPHIA OFFICE,^ 261 N. Seventh St.
W. J. BUCKLEY, Manager.

| C. A. WILBUR, Manager.
SAN FRANCISCO OFFICE, 2 I 7 Sansome St. CITY OF MEXICO OFFICE, F. Adams, Successor.
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PHCENIX GLASS COMPANY,
—MAjnrFAOTUKEBS OP—

Electric Light Globes, Shades,
-ETC.

Send fob Catalooue and Price List.

729 Broadway, New York.

43 Sixth Avenue, Pittsburg-h, Pa.

Standard Underground Cable Company,
aeieralIO&eei,|.lTO. 70SjF£H». AVE:, riTISBUSaE, fa.

Bruoh Oflctg

1

2T«v York, Telephone Bnildlng, Cortlanlt Street,

0. L. Wiley Uanager.
Chicago, 139 Safit Uadlson Street, 7. E. Desen-'

hardt, Uanager.

SfANTJFAaTUBKRS OF

The|(|aring]|nti'|nduction0| gunched Cables
For Telegraph, Telephone,. Electric Light and Power; Underground, Submarine

and Aerial.

LIGHT LEADED CABLES FOR HOUSE USE.
Weatherproof Line Wire, Underwriters', Annunciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables.

DAY'S KERITE INSULATION,
The acknowledged Standard for durable and high

I sulation. Its merits proved by a record of over
-^ q jarter of a century. Adapted to all electrical purposes.

Electric Light and Power.

Telegraph and Telephone.

Railway and all other

Branches of Signaling.

Aerial Use,

^n Sizes Subterranean Use,

Lead Encased Wwes. ^""rr."",

CLARK B. HOTGHKISS, Gen'l Mgr.,

Concealed Wiring in all Locations.

16 Dey St., NEW YORK.

AMERICAN

[satlier [ink gelt Go.

SPECIAL

DYNAMO BELT!

Chas. a. ScHieREN & Co.
Manufacturers and Sole Agents,

47-51 Ferry St., New York.

86 Federal Street, 416 Arch Street,

BOSTON. PHILADELPHIA.
46 S. Canal St., CHICAGO,

DUST AND BUG PROOF BELLS
ELECTRIC DOOR OPENERS,

Electrical House Furnishing
APPARATUS OF EVERY DESCRIPTION.

HAZAZER & STANLEY,
32 and 34 Frankfort Street, NEW YORK.

^^^ dj^LLEHDEl^

'

NSULATING and
WATERPROOFING COMpAHY,

45 Broadway, Sle-w Yocli. lS4 ILaSalle St., Cbloago,
MAJnjPAOTUEEKB OF

W>WE-%T'B and TBllflS&ia

ilNSULATED WIRES AND CABLES.
Bitlte Wires for Use Underground, In Plaster,

Damp Places, Etc., Etc.

Tbistdad WiEKB lor Line "Work In place of TTnderwTUere.

NEW YORK SAFETY STEAM POWER CO.,
Builders of High Grade Self-Contained

Ailoialic Cit-Off Eiiies.
BPBOIAliLT ADAITED FOE EUKHINQ-

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

WssTXBi? Offiob AiiD Wabeboohs:

64 & 66 S. Canal St., Chicago, III.

WM. A. HAHHETT, Manager.

ANSONIA BRASS & COPPER COMPANY,
' Sole Manufacturers of COWLES' PATENTED

Fire -Proof and Weather -Proof
ELECTRIC LIGHT LINE WIRE.

C B B A

CUT SHOWING STYLE OF INSULATION.
.4.—Copper Wire. B. 5.—Two Braids, saturated with Fire-Proof Insulation. C.—Braided Cotton,

saturated with a Blacky Whather-Proof Composition.
Approved by New York Board of Fire Underwriters. Samples furnished upon application. Pure Elec-

tric Copper Wire, bare and covered, of every description.

19 and 21 Cliff St., New York. FACTORIES:
64 Washington St., Ciiicago, Ills. ANSONIA, CONN.WAREROOIMS:

Daniel W.
Addibok H.

Maemon, President.
NOEDTKE, Vice-President.

Chables D. Jenkey^ ElectrlclaiL Ueainard KoBisoN, Secretary.
Amos K. Hollowell, Treasurer

Jenney Electric Company,
iKri>ijaLKr-a.i»oxiis, iKrx>i-a.Kr-a..

Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

[mproyed Oynamo, [amp ^
Electric |I|otor.

In all dcElrable features of Arc and IncandeEcent Lighting
the Jenney System loads. Simple, durable, economical,
steady, brilliant and penetrating. In these eoaentlals It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

„^^^ DESCENT Systems, or for both combined.

^^ The Jenney IncandescentDynamos are self-regulating,

=S ind permit the turning on and off of one or all of the Lamps
at will.

This Company gives special attention to furnishing MUls^

Shops, Factories, etc., with Individual Plants.

s^ SEIO FDH F8MPEL[T 1LUST HUT I II B IHB QESGBIBIIIE THE SYSTEU. -^
OFFICE A5ro W0EK8:

Cor. Kentucky Ave. and Morris St.

INDIANAPOLIS, IND.
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The Thomson-Houston Electpic Bo.
EASTERN OFFICE: WESTERN OFFICE:

178 DEVONSHIRE STREET, BOSTON. 148 MICHIGAN AVE., CHICAGO, ILL.

ISOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

SERIES LAMPS
FOR

flrc-Circuits.

These Lamps have repeatedly
shown their superiority under
test.

First Medal : Beet Arc-Light, LoulsviUe, 1883,

First Prize : Best SyBtem of Arc-Lighting,

Cincinnati Industrial KxpoBltlon, 1883.

-OF-

Electric Urc-tigbting

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING,

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

ANDMALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These "dynamos are automatic in their iregtilation and Vill maintain a uniform light with all or any portion of the lights in circuiti. No other Incandescent Lamp is so perfect and
durable. Our Incandescent systems are complete and include every appliance needed by the customer.

SELF GOVERNING ELECTRIC MOTORS.
all sizes for the transmission of Power. Plans and estimates for all kinds of Arc

and Incandescent Llghtlne and Power Plants,
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The Edison Direct System of Central Station

ELECTRICAL DISTRIBUTION.

1,000 Installations. 100,000 Horse Power. 1,000,000 Lamps and $20,000,000 Capital.

Qdison Qlectric |jight (Jo.
THIS COMPANY IS THE OWNER OF THE INVENTIONS

AND PATENTScOF

THOMAS ALVA EDISON.
Which Patents absolutely control this The Only Permanently

Established and Commercially Successrul

PIETHOD OF GEBEillH ECEETRIElli; DISTRIBUTIOD.

As evidence of the growth and present prosperity of the Edison System, attention is

called to the character and scope of a few of the Stations now in

operation and under construction.

NEW YORK CO., Capital. $2,500,000, 4 Stations ; Capacity, 150,000 Lamps.

CHICAGO CO. Capital, $750,000, 1 Station ; Capacity 40,000 Lamps.

BOSTON CO. Capital, $650,000, 2 Stations: Capacity, 50,000 Lamps.

PHILADELPHIA CO. Capital, $1,000,000, 1 Station: Capacity, 50,000 Lamps.

It is significant to note the fact that the Edison Company has during the past year
enlisted an amount of capital and put under construction a station capacity far in excess

of the aggregate Incandescent work of all other companies combined. Nothing could
more forcibly emphasize and attest the accepted value of the Edison Central Station

Industry as an investment.

WKITE FOE PAMPHLET ON THE FIVE HEADS

PATENTS, INVESTMENTS, FUTILITY OF GUARANTEES, DANCER AND MORAL.

For Information relative to Central Station Business, apply to tlie

Hdisoxi Electric I^ierlit Co.,
16 & 18 BROAD STREET, NEW YORK.

U. S. LAMP.

Grand Opera House
MINNEAPOLIS.

HORSE
ER.610 U. S. 16 Candle Lamps, 53 Indicated "o^

348 Edison 16 " " 54

CONSEQUENTLY, THE

Edisor Peiiiit ins Rejected inD Put Out,

AND UNITED STATES PUT IN.

U. S. 610 Lamps, 53 H. P., equals 1 l^VirPer H. P.

Edison 348 Lamps, 54 H. P., equals 6TVir per H. P.

ABOVE PEOM ACCDEATE TESTS. NO COMMENTS EOK PAKTICDLAP,S, APPLY TO

THE U. S. ELECTRIC LIGHTING CO,

C. C. WARREN, Manager. 2 1 9 LA SALLE ST., CHICAGO.

Edison ^the United States Electric Lighting Go.

"WHOM THE GODS WOULD DESTROY,
THEY FIRST MAKE MAD."

The anger of the Edison Company, since being- beaten at law, is

forcibly manifested by a "Confidential Circular to Edison Agents" over

the signature of E. H. Johnson, President of the Edison Electric Light

Company, New York, containing alleged explanations as to why Edison

was beaten at law, in which the dignified (!) president delivers himself of

his wrath in a tirade of abuse, libelous and personal, against a most

humble and unimportant individual, and produces the first '^ patch" for

the "collapsed airship" as predicted in ''The Edison Boomerang'^ Circular.

As the general public may desire to see this confidential circular, a

large edition has been provided, and will be furnished in unlimited

quantities, postage prepaid, upon application to

THE UNITED STATES ELECTRIC LIGHTING CO., the rookery CHICAGO.
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*-
Cle-ireland., Oliio.

MANUFACTURERS OF

ELECTRIC LIGHT CARBONS andBATTERY MATERIAL.

JAEVIS
|B.|^|.|__|^|.|^ AAlinll&llf CONTRACTINC ENGINEERS FOR ERECTING GOM-

ENGINEERINb bOIVIrANT,
EiectriclfgVtTnVpo^^^^^^^

61 OLIVER ST. 81 LAKE ST.J 109 LIBERTY ST. NATIONAL FEED WATER HEATER,

JARVIS BOILER SETTING, to burn Anthracite Goal and Coke Screenings

NATIONAL ROCKING and SHEFFIELD GRATE BARS.BOSTON. NEW YORK.CHICAGO.

H. A. CLASIER, Manager Western Dept. SEND FOR NEW CATALOGUE.

The Standard Carbon Co.,* ^^^^ SUCCESSORS TO THE ^^^
BouLlton, CleYeland^ airid. Crvstal Cartoon Companies.

cxj:E3"\rE:xj.A.3vi^, omo,
C.V. ANNKTT. Prcsl. S. F. FENTON, Vtce-Prest. and Trens. CHAS. SIDNEY SMITH, Sec'y.

Hotel ftnd Houso AnnuucUuura.

Electric Gas LlglitliiE.

Fire and Burglar Alanns.

Elcctro-McdlcRl Apparatus,

Elactrlc Lighting.

Telegi-apli Instruments,

wire find Batteries.

The United Electric Go.

Electrical Apparatus and Supplies,

SALT LAKE CITY, - UTAH.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS.

Complete Steam Plants
FOR ELECTRIC LIGHT AND POWER.

Agents for Armlngton & Sims' Engines, Steel Boilers, Jarvis' Furnace,
Standard Rooking and Sheffield Grates, Lowe Feed Water Heater,
Blake Pumps, Korting Injector, Etc.

CORRESPONDENCE SOLICITED.

707 and 709 MARKET STREET, ST. LOUIS.
Branch, Room 31 Water Works Building, 600 Walnut St., Kansas City, IMo.

Sawyer -Man Electric Co.
LICENSEES OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTUAL LIFE BLDg.

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNUT ST

BOSTON OFFICE:

No, 33 FEDERAL ST.

Eetlmates Furnished for the
ThomsoE-Hoaston System

of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC In Its regulation, and will maintain a UNIFORM
LIGHT, with ALL or ANY PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN its CANDLE POWER during Its Guaranteed Life.

sfflniciM

-CONTAINING-

Compensation BalanceiHair-spring,
"%7«7-HIOH .A-XlXi

Uninflnenced

Magnetisin.
PAILIARD'S PATENT NON-MAGNETIC

COMPEI^SATION BALANCE AND HA1RSPRIN6.

Adjusted

TO

Temperature.

These watches have been thoroughly tested and have received the unqualified indorsement of Thos. A. Edison, Elihu
Thomson, N. S. Possons, F. B. Badt, Edwin Houston, and a large number of Electricians who have examined and tested

them.

These watches are made in all sizes. Hunting and Open Face, and cased in Gold, Gold Filled, and Silver Cases, and
cost no more than other makes of same quality without the Non-Magnetic feature.

They are especially adapted to the uses of

tt/l€tmi€MlfS JkHB WOMElEi AEOUHD BillJkMOi,
and for durability, fine workmanship, and accuracy of performance are unsurpassed.

FOR SALE BY ALL FIRST-CLASS JEWELERS.
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High Insulation

In order to meet the constantly
increasing demands for

BETTER INSULATION,

i BISHOP GUTTA-PERCHA GO.

420-426 EAST 25th STREET, NEW YORK CITY,"

HAS KMPLOTED TUE BKST EXPERTS TO BE HAD AND BUILT

NEW SPECIAL MACHINERY

CO
CD

22.
a)
a?

FOR MAKING tup: CELERKATKD

HOOPER'S QORE I
o"

AND OTHER RUBBER COMPOUNDS =
FOP. INSULATING WIRES FOR

E

CO

OS
U3

Subaqueous, Subterranean and Aerial Cables. ^
Also, special wires for Leading iu Wires, Wiring Vessels, Engine Rooms,

Cellars, Tunnels or other wet places, all having
CDX

SUPERIOR INSULATION i"
And warranted to give good satisfaction at fair prices.

If Underwriters' is good enough, don't send for our
samples and prices,

, HENRY A. REED, Manager.

CD

C-3

93.
CO

USE NOTHING BXJT

GUTTA-PERCHA FOR SUBMARINE CABLES.

GRIMSHAW
WHITE CORE WIRES and CABLES

Have stood the test for yearn, l)Otti undergrouud aod overhead.

HIGHEST INSULATION AND DURABILITY.

NEW YORK INSULATED WIRE CO.,
160 Congress St., Boston, Mass.

W. B. DOWSE,
Gen. Supt.

452 Broadway, New York^
11. K. r.ALLAGHEP., Sec.

*

.1, W. GODFKEY, Gen'l Manager.

HOW iT IS MADE AND HOW TO USE IT.

A complete Description of the Various Parts of the Machine, and how to take care of

it. With other valuable Electrical Information for the use of those having^ charge of

Electric Lighting; Apparatus. Fully Illustrated, with many new Plates and Cuts.

Sent Postpaid on Receipt of Postal Note, Money or Express Order for^FIFTY CENTS,

FRED M. KIMBALL & CO., Boston, Mass!

FRANKLIN S. CARTER. CHAS. M. WILKINS.

ESTABLISHED 1S67.
E. WAKD WIIKINS.

PARTRICK Sc CARTER,
MANUFACTURERS Of AND DEAURS IN EVERY DESCRIPTION OF

. SOLE PROPRIETORS OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS, "'

WE MAKE A SPECIALTY OF
BELLS, DISQUE LECLANCHE BATTERIES, GAS-LIGHTING APPARATUS

AND A FULL LINE OF

SUPPLIED FOR ELECTRIC BELL WORK.
We. publish. Catalogues of all our Manufactures, and will forward to any address upon

application;
N.B.^When applying for Catalogues, please state whether "Electric Bell" or "General

Supply" Catalogue is wanted, and if in the trade inclose business pard for discounts.

114 South Second Street. PHILADELPHIA, PA.

Daft Company Not SellingOut !

FAR KROIM IX T

THE DAFT ELECTRIC LIGHT COMPANY
Announce that there is ABSOLUTELY NO TRUTH in the rumor that their business

is about to change hands, and that the Thomson-Houston Co. are the parties to

profit by the change. The business of the Daft Company is MUCH TOO BRISK
to admit a thought of selling out to the Thomson-Houston Co. or any other concern.

True: the Daft Company are making a change. They have just moved into larger

premises thoroughly well fitted to meet the demands of their growing trade.

The new Daft Factory is situated at Marion, N. J,, on the Pennsylvania Railroad,

a few minutes from New York. IT IS THE LARGEST PLANT IN THE WORLD
devoted exclusively to the manufacture of ELECTRIC POWER MACHINERY.
Ample facilities are provided for turning out generators and stationary motors of all

sizes, and for building and equipping Electric Railways on any desired plan at the

shortest notice.

The Daft Company propose as heretofore TO MANAGE THEIR OWN BUSI-

NESS and to hold their own among all competitors.

Motors from One-eighth to 100 Horse Power.
Motors and Electrical Work for Street Railway

Service a Specialty.

Generators from 3 to 1 OOO Horse Power.
Heavy Motors for Rapid Transit Railroads from

1 O to 200 Horse Power.

OFFICES: 115 BROADWAY, NEW YORK. FACTORIES: MARION, NEW JERSEY.
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Heisler glectric [ight Do.

809-817 S. 7th Street, ST. LOUIS, MO.

MAMUFAOTimEnB OF

The Heisler Patent Incandescent
Electric Light System.

The only and original Alternating Current Long
Distance Single Wire Incandescent.

We Lave built 24 Cen-
tral Station Incandescent
Plants within one year,

all of wliicli are on a pay-

ing basis.

This System combines
successfully the illumina-

tion of the streets with a

general supply of light for

stores and houses.

Any desired distance can

be reached at small cost

;

No. 8 American Gauge
Copper Wire being used
for tlie outside line, No. 11

for indoors, for any num-
ber of lights of any size

from 20 to 200 c. p. lo-

cated anywhere on the line.

A perfect automatic regu-

lation adjusts for every

variation of the load from the full capacity to one single light. We do not need

transformers, distributors, safety catches, resistance boxes or any other electrical

contrivance for distribution or safety.

Special attention is called to the superior advantage of this system for economical

management. To its flexibility, no mathematical calculation being required for Wiring

or alterations of circuits. To its production of nearly double the candle power to the

H. P., as compared with any other system.

We can furnish substantial proof that our system is a successful competitor against

all present methods of illumination.

Forest City Electric 'yWork.s,
Manuiaciurers of CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GANG SWITCHES, FROM 5 TO 40 AMPERES.

Quick Make and Break Uncon-
trolled by the Handle.

CorreBpondence

Solicited with

Electric Light

Companlea.

W. B. CLEVELAND, Proprietor, 183 SENECA STREET. CLEVELAND,

is tanned

IlflllOlliMWllDl.
Send for Our Valuable Book for Engineers and Belt Users. Frit. '^

'Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

The Railway Telegraph Supply Co,

Manufacturers of and Dealers In

ELECTRICAL APPARATUS AND SUPPLIES,
A-NIVUNCIA-TOKS, MLA-GNETO BELLS, BA.T15EieiES, ETC.

WE CARRY A FULL STOCK OF J. H. BUNNELL & CO.'S TELEGRAPH INSTRUMENTS.

Line Wire and Equipment, Pins, Bracicets, Cross-arms, Insulators, Etc., Insulated Wire and Cables.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Yalvs and Corliss Valve

ENGINES.

SELF GDNTAINED AND SINGLE CRANK

ENGINES
Speciallj Aftaplel for Electric LiEltini.

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

P H. S. WALKER, MANAGER.

TELEPHONE 4024-
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DIVIDED POWER
SHAFTING

Costs to Purchase
Costs to Maintain
Costs to Lubricate
Costs to Drive

VEESDS THE

Westinghouse

ENGINE.

Independent Engines convert their whole power
into merchantable proiluct.

Take the Engine to the Work, not the Work to the Engine.

THE fESTIN&HOUSE MACHINE CO,

Pittsburgh, Pa.

THE AULTMAN & TAYLOR CO.,
Represented by Eobbkto Eokke & Co., City of Mexico, Mex.

Stevens, Corwin & Co., lis Chambers St., New York city.

With houBes In Panama, C, A., Lima, Buenos Ayrea, Guayaquil
:

and Valparaiso, S. A.

WESTINGHOUSE, CHUKCH, KERR & COp^
; 17 Cortlandt Street, New Yort. 9T Fifth Avenue, Plttsburgli.

156 and 158 Lake Street, Chicago.

I M. R. MUCKLE, JR. & CO, (Rep. W., C, K. & Co.

}
603 Chestnut Street, Philadelphia.

I FAIRBANKS & CO.
i a02 & S04 Washington Ave., St. Louis. 312 Union Ave., Kansas City.
' 1330 Seventeenth Street, Denver.
)

! F. C. AYER. (Representing F. & Co.)

[
1619 Capital Avenue, Omaha.

J
GEO. M. DILLEY & SONS. (Representing F. & Go.)

J Pine Bluffs, Arkansas.

j
UTAH AND MONTANA MACHINERY CO.

259 South Main Street, Salt Lake City.

I .
East Granite Street, Butte, Montana.

• PARKE & LACY.
2123 Fremont Street, San Francisco.

: 33 and 35 North Front Street, Portland, Or.
i

THE D. A. TOMPKINS CO.
I 36 College Street, Charlotte, N. C.
: 45 South Pryor Street, Atlanta, Ga,
i ROBT. MIDDLETON. (Representing The D. A. T. Co.)
' Mobile, Ala.

I
H. DUDLEY COLEMAN & CO. (Pvcp. The D. A. T. Co.

[

New Orleans, La.

! KEATING IMP. & MACHINE CO. (Rep. The D. A. T. Co.
Dallas, Texas.

,

J.J. DICKEY, President. ISRAEL LOYETT,
H. J. WELLS, Sec'y and Gen'l Man. Sup't and Electrician.

FLEMON DRAKE, Vice President.

L. H. KOETY, Treasurer.

AHD ilictm:
OMAHA, NEBRASKA.

DEALERS IN

1%/1€TEICA]L/ BUPPMli

Hotel and House Annunciators, Burglar Alarms, Fire Alarms. Electric Gas Lighting, Speaking Tubes,
Elevator Annunciators, Batteries, Push Buttons, Electric Pens, Telegraph Learners' Instruments, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, Railway Velocipedes, Cars, Etc.

Westebn Agents THE OKONITE CO., and the Return Call System of Hotel Annunciators. Fire
AJanns for Cities and Towns. We own the Franchises of the Western States and Territories for the

IMPROVED McCULLOH

and are prepared to give franchises and construct plants on reasonable terms,

^"Eatlmates furnished and contracts made for any and all kinds of Electrical Work In any part of the

West. Correspondence solicited; Illustrated Catalogue and Price List on Application.

The Empire City Electric Co.

15 DEY STREET,

NEW YORK.

Manufacturers and Dealers

IN all:. kinds of

ELECTRICAL SUPPLIES.
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"Where to Buy"
Read the following and be no longer in Doubt.

Annunciators, Bells, Etc.

Orders for Annunciators, Bells,

Pushes, Pulls and Electric Gas Light-

ing Material promptly filled.

Western Electric Walnut Box Bell

The best bell for the money in the

market. Sample mailed to any part

of the United States on receipt of

seventy-five cents.

Speaking Tube Telephone System.

We call particular attention to our

Speaking Tube Telephone System,

Watchman's Electric Clock and Auto-

matic Mercurial Fire Alarm for Hotels,

Office Buildings, Stores and Factories.

Batteries and Baitery Supplies.

We are the largest manufacturers in

the country of all kinds of Batteries

and Battery Supplies.

Disque LeClanclie Batteries.

No other kind of battery and no

LeClanche battery, except of our man-

ufacture, has shown a record for length

of satisfactory service equal to ours.

A correspondent writes us:

" Four cells of your LeClanche Bat-

tery have been operating the 250 No.

Annunciator at the Lindell Hotel (St.

Louis) for over three years, giving

the very best of satisfaction, and to-day

are, to all appearance, just as good as

new."

Morse Instruments.

We call particular attention to our

improved forms of Morse Instruments-

The changes are all in the direction of

greater simplicity and cheapness.

PATTERSON CABLES.

These Cables have an unequaled

record for telegraph, telephone and

electric light use, overhead, under

ground and under water, owing to their

permanence, high insulation and
low inductive capacity.

INSULATED WIRES.

We manufacture all kinds of Office,

Annunciator and Magnet Wires and

Insulated Cordage. We guarantee a

conductivity of not less than 97 per

cent, of the conductivity of pure

copper for all our copper wire. Our
largely increased facilities enable us to

fill orders for goods in this line

promptly and with the best quality of

material.

Electric Lighting Apparatus.

Over 4000 of our arc lights are in

use and give satisfaction to the users.

Our system of lighting is unexcelled

in the perfection of its automatic regu-

lation, the steadiness, brilliancy and

color of the light produced and the

efficiency of the apparatus. We furnish

dynamos to give any required current.

The superior efficiency of our dynamos
renders them advantageous for use in

charging storage batteries and for gen-

erating current for electric motors. We
make Arc Lamps suited to burn on any
arc light current.

Line Wire and Supplies.

We are the exclusive agents in the

West of Washburn & Moen Mfg. Co.'s

Galvanized Iron and Hard Drawn
Copper Telegraph and Telephone

Wire. The reputation of this make of

wire stands deservedly high, and is a

guaranty that what we furnish in this

line is of the best quality. We furnisli

only the best material in pins, brackets

and other line supplies.

Telephonic Ipparatus.

We furnish licensees of the American

Bell Telephone Co. with Multiple and

Standard Switch-Boards, Magneto Bells

and all other Telephone Apparatus.

Builders' ^ Repairers' Tools.

In manufacturing Bars, Clamps,

Climbers, Pulleys, Splicing Clamps,

Reels, Tool Belts, Body and Climber

Straps, and other Tools, great pains

are taken to use only the very best

materials and to combine the most

recent improvements.

Testing Ipparatus.

We manufacture a complete line of

Testing Instruments, and call particular

attention to the Warner Testing Bat-

tery, the Combination Bridge Rheostat

and Galvanometer, and Rudd's Device

for Testing Arc Light Circuits.

District Tolegraph Ipparatus.

The Field and Firman four-call box

and eleven-call box with answer-back

signal are the best in the market. The
Field and Firman patents cover the

return signal and multiple call features

of these boxes, and we warn users

against infringements.

WESTERN ELECTRIC CO.,i
CHICAGO. NEW YORK. LONDON. ANTWERP.
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Special Magneto Bell.

The accompanying cut shows a special mag-
neto bell mude by the Railway Telegraph Sup-
ply company, of Chicago. It has been designed
especially for the use of electijc light, telegraph

and telephone companies, and for all wishing to

test circuits of any kind. It is of high efficiency

and is capable of ringing through large resist-

ance. It is small and compact, as the cut in-

dicates. It is so arranged with switches that it

can be used on alternating or continuous cur-

rent and in connection with a galvanometer.

Railroad Telegraphers' Convention.

The Grand Division of the Order of

Railroad Telegraphers began its third annual
session in Indianapolis last week. The opening
exercises took place at Tomlinson Hall, Wed-
nesday, June 20th, at 2 o'clock p. m.

Rev. M. L. Haines, of this city, delivered an
invocation. Rev. O. C. McCuUoch, of this city,

delivered an address of welcome, which was re-

sponded to by Hon. G. B. Solders, of Cleveland,

Ohio. Past Grand Telegrapher P. W. McAllis-

ter also welcomed the delegates, after which A.

D. Thurston, Grand Chief Telegrapher, deliv-

ered an address. He said at the beginning the O.

R. T. had been opposed by many railroad com-
panies, but now they were satisfied it was an
order not calculated to work injury to them, but

rather to improve that branch of the service.

They were now aiding the order. After Mr.Thur-
ston came Assistant Grand Chief Telegrapher

C. J. Coombs, of Newton, Kansas, who delivered

a brief address showing the growth of the order,

and expressing confidence in its- future prosper-

ity. Following is list of delegates :

California: I. C. Parish, Barstow; Colorado:
Wm. R. Freeman, Denver

; J. M. Rector,

Los Animos ; F. M. Moore, Pueblo; Dakota: W.
E. Van Amber, Halton ; Georgia, P. H. Sel-

lars, Atlanta ; Illinois : J. A. Bardeaux, C. A.

Sherman, J. H. Meyers, C. B. Hawley, L. E.

Sessions, R. VV. Sears, R. L. Nellis, Chicago
;

W. A. Bryan, Peoria ; C. E. Hallis, Chrisman
;

Nebraska: G. B. Riker, Covington
; J. E. Mor-

ris, Plattsmouth ; H. Compton, Omaha ; W. G.
Cone, Lincoln ; Indiana: T. M. Pierson, W. A.

Harvey, O. A. Soaper, O. R. Brown, H. G. Crowe,
I. S. Pierce, Indianapolis ; L. H. Clarkson, Val-

paraiso ; T. B. Shirley, Galveston ; T. G. Galla-

gher, Covington; Geo. T. Sweeney, O. N. Tomlin-
son, Terre Haute ; H. B. Brown, Russellville

;

J. F. Parish, T. E. Lewis, Roachedale ; Iowa:

A. D. Thurston, A. A. Byerly, H. G. Adams, S.

A. Wagner, S. O. Fox, La Porte City
; J. E. Rice,

W. F. Doran, J. J. McElrath, Cedar Rapids ; E.

B. Wurzbacker, Carroll ; E. McDonald, Sioux
City ; C. W. Holmes, Oasis ; I. B. Haymond,
Northwood ; A. G. Kamm, W. G. Russell, Bur-

lington ; A. B. Stilwell, F. L. Heriing, Dubuque
;

J. W. Lashelle, Iowa City ; Kansas : A. J. Ap-
plegate, Wichita ; C. E. Adams and H. E. Was-
son, Leavenworth ; W. C. Carson, H. C. Kist,

C. J. Coombs and H. C. Marshall, Newton
;

Henry Smith, J. D. Sutherland, Atchison ; Ken-
tucky, N. H. Kirch, T. W. Hutchinson, W. W.
Ware, of Lexington; Maryland:}. B. Finnan
and W. G. Wheeler, of Baltimore ; Michigan,
Miss M. E. Dunwoodie, H. B. Markle, and J.

Matson, Detroit ; C. H. Gates, Jackson ; P. G.
Bromley, Tilsonburgh ; Minnesota : F. J. Eikan,
Perham

; J. O. Bell and Miss L. S. Griswold, St.

Paul
; H S. Heisler, Duluth ; T. S. Wilcox, Ka-

sota ; H. W. Brown, Utica ; E. A. Hinds, Alex-
- andria ; E. S. Tobey, Waseca ; P. W. McAllister,

and J. J. Barrett, Minneapolis ; C. E. Hand,

Litchfield; H. Britton, Waseca; A. T. Behnke,
New Ulm ; Mississippi: M. B. Rice, Flora ; Mis-

souri: F. M. Peare, St. Joseph; J. L. Code and

J. N. Ashley, Kansas City ; D. O. Freeman, St

Joseph ; A. C. Nye, Springfield
;
Montana: J. E.

Murphy and E. E. Quackenboss, Terry; New
Mexico : W. S. Bouton, Las Vegas

; New York:

E. E. Barnes and J. T. Connors, Albany ; Miss
Ella RBixby, Canton ; E. J. Blakesly, Buffalo;

H. B. Buddengberg, Jamestown ; Ohio: T. C.

Eddy, W. L. Hayne, and A. J. Hall, of Cleveland;

D. C. Larcomb, H. S. Lambdin and J. Hargrove,

Columbus : H. W. Meader and A. W. Brant, To-
ledo

; J. T. Milton, Navarre ; B. F. Hubbs, Mid-
dletown ; D. V. Ault, Alliance ; W. T. Burt,

Denison ; G. M. Sanderson, Canton ; Pennsyl-

vania: C. E. White, Econsburg ; T. J. Bradley,

Pittsburgh ; Tennessee: R. P. Wall, Memphis
;

Texas: Miss Lillie Thornhill and G. T. Thorn-
hill, Navasota

; J. B. Douglas, Denison ; R. L.

Darling, Dallas ; W. B. Mitchell, Killen.

Thursday, was occupied hearing the reports

of grand officers. Grand Chief Telegrapher
Thurston in his annual address states : The order

was organized June 9, 1886, at Cedar Rapids,

Iowa. There were 75 members to start with.

The second annual meeting, held at Chicago

last year, showed that the order had grown to

2,500 members, and now there are 90 local divis-

ions with a membership of between 9,000 and

10,000 and growing rapidly.

The Grand Secretary, S. O. Fox, reports the

order in a flourishing condition, with over

$3,oco in treasury and out of debt. In the last

year, something over $3,000 has been expended
for benevolent purposes among members, in ad-

dition to the insurance branch. The committees
on credentials and permanent organization made
their reports, which were adopted. The judi-

ciary committee consists of J. A. Bordeaux,
chairman

; J. B. Finnal, C. E. Adams, T. C.

Eddy, O. H. Wilson.

On Friday, numerous resolutions were pre-

sented and referred to the proper committees,

which have a large amount of work before them.

A resolution was offered, favoring the establish-

ment of postal telegraphy, but this was voted

down by a good majority.

Saturday, as a number of delegates were
obliged to return to their homes, was occupied in

electing officers for ensuing year with the follow-

result

:

Grand Chief Telegrapher, A. D. Thurston, La
Porte City, Iowa ; Assistant Grand Chief, A.

Johnson, Louisville, Ky.; Grand Secretary and
Treasurer, S. O. Fox, La Porte City, Iowa

;

Grand Senior Telegrapher, F. M. Moore, Pueblo,
Colorado ; Grand Junior Telegrapher, T. C. Ed-
dy, Cleveland, Ohio ; Grand Inside Sentinel, E.
E. Barnes, Albany, N. Y.; Grand Outside Senti-

nel, J. E. Gibson, Meridian, Miss. To fill vacan-
cies, J. A. Bordeaux and J. O. Bell were elected

members of executive committee.
It was decided to hold next annual meeting in

Cleveland, O., June, 1889. A resolution was
introduced to raise salary of Grand Chief $500
and Grand Secretary and Treasurer $300 a year,

but the resolution failed to pass, though a reso-

lution to appropriate the above amounts to those

officers for present year was passed.

There is a resolution before the convention,

looking to removal of headquarters of Grand
officers from La Porte City, Iowa, to Vinton, la.

Chicago Electric Club.

The annual meeting of the Chicago Electric

club was held Thursday evening, June 21st,

with Vice-President Brown in the chair. The
regular order of business was suspended.

The secretary read the appended report of the

board of managers :

, The close of the first year of the existence of the Chi-

cago Electric club finds it in a condition which warrants

the management in congratulating the members as well on

what has been accomplished as on the prospects of the

club.

Much disinterested worlc has been done by the managers

and other members of the club, and it has been with a

view of making the work of looking after the interests of

the club less burdensome to the succeeding board of

managers, as well as having it more efficiently performed,

that the retiring board has appointed a custodian on a

salary.

"While the finances of the club are not just now in as sat-

isfactory a condition as could be desired—as will be shown
by the treasurer's statement attached hereto—they are not

at all desperate, considering the fact that another quarter's

dues will be payable at an increased rate in about two

weeks. It has t)een thought advisable to give members
who are interested in the club and receive its benefits an

opportunity to subscribe for the further furnishing of our

rooms. It seems reasonable to expect that a thousand dol-

lars can be raised in this way, which will leave the club free

from indebtedness, and with property to the value of $2,000

on hand.

The value of the papers read before the club and of the

discussions following them is sufficient to suggest the ex-

pediency of having them printed in pamphlet form, as is

done in the Institute of Electrical Engineers.

The social, scientific, and business advantages of the

club are such as to insure its continued growth and pros-

perity, and it is predicted that it will soon be necessary for

the club to have a house of its own.

The secretary also read the report of Treas-

urer Terry, as follows :

I have already given details in previous reports, and will

now treat generally. During the past year we have paid

obligations as they became due, and, besides, have ex-

pended some $1,000 for fixtures and fitting up rooms.

Our probable income will be sufficient to pay regular ex-

penses, and it needs the addition of one-third more mem-
bers—say fifty additional—to enable the club to collect a

surplus. At present the finances are low, which is natural

at the close of the quarter. On July 1st we shall com-

mence to receive remittances for a new quarter's dues.

The club needs only to increase its membership as has

been suggested, and keep its dues well collected, to make

it financially sound during the coming year.

The polls were then opened for two hours,

with Messrs. Haskins and Pratt as tellers, and

the regular and only ticket in the field was

elected, as follows :

Officers Elected For 1888-1889.

President.—S. A. Barton.

Vice-Presidents.— ist, C. A. Brown; 2d, J. P. Barrett;

3d, B. E. Sunny; 4th, H. Ward Leonard.

Secretary.—W. A. Kreidler.

Treasurer.—F. S. Terry.

Managers.—C. D. Shain, F. E. Degenhardt, E. B.

Chandler, J. H. Reid, Theo. P. Bailey, A. K. Stiles, C.

C. Warren, W. J. Buckley, M. A. Knapp, Geo. L. Beetle.

Membership Committee.—C. C. Haskins, J. W. Clark,

Geo. Cutter, W. H. McKinlock, F. W. Home.
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The Williams Single Cylinder Automatic
Cut-off Engine.

In connection arc sliow[i iiiiislralions of the

Williams single cylinder automatic ciit-olT en-

nine, manufactured and soKl by Fairljaiil^s,

Morse tS; Co., Chicago, 111.

This engine is a new design and has achieved

such remarkablo results as to attract the attention

of leading engineers throughout the country.

It is of the high speed class, having shaft,

governor and balanced valves, two in number,

and directly connected valve gear. The propor-

their cnils, and the valves move freely iimlir

them. This feature furnishes an easy, safe and

sure means of keeping the valves tight. These
pressure plates do not, therefore, re(|uirc that

refinement of accuracy in fitting and adjusting

which has been considered very objectionable to

other pressure plate systems.

The cut-off valves have adjusting screws, ea.sy

of access, and the matter of adjustment for wear

is simple. Any leakage from these valves is ex-

cluded from tlic cylinder at about S/g stroke by
the main valve, and could not therefore result in

r.' 1 "liitions pur minute : 235.
I tiiraiion of test , 5 hours.

Avcra^^c iiuiic.itcd horse power. -.90.

Total co.il usi.'il 1,870 lbs.

I.L-ss 5 per eent refuse 1,777 lbs.

Coal per hour .355 5 lbs.

Coal per indicated horsu power per
hour 3.95 lbs.

Total water evaporated in 5 hours. 13,279 lbs.

Evaporation per hour 2,453 'bs.

G% off for steam pump and leak-

ajjes 2.306 lbs.

Feed water per indicated horse pow-
er per hour used by theengine-25.62 lbs.

tions are graceful and all the wearing surfaces very
ample and of best material. The distribution of

steam and weight forces upon the bearings has

been carefully calculated, so that no unnecessary
strains shall be brought on any part. Mr. Wil-

liams having made a long and e.xhaustive inquiry

into the effects of inertia in the reciprocating

parts of steam engines, and having made an in-

strument for its measurement, has thereby fully

prepared himself for this important work, and as

a result, produced an engine which runs with re-

markable smoothness of action.

One of the most valuable features, and one

any serious harm. The valves being in fact

balanced, will wear but slightly, requiring very

little attention and never to be replaced by new
ones. Another feature of this valve system is

of highest importance. The port openings are

doubled for admission, cutoff and release. This
is one of the reasons for the exceptional economy
claimed for these engines. A thorough separ-

ation of live steam from exhaust is another essen-

tial to economy accomplished by these valves.

AVithin the casing of the governor is an " in-

ertia wheel " which acts in connection with the

ordinary weights and spring forces. This feature

Feed water evaporated per lb.

coal 6.g lbs.

During this test there was quite a leak from
one of the steam pipes, and the boiler was sup-
plied with water by a steam pump. Besides, the
exhaust steam was turned on the heating pipes
of the building, which gave at least i^ lbs. of
back pressure.

It will be noticed that the evaporative power
of the boilers was low, mainly on account of the in-

feriority of the coal which was used. With first-

class coal the consumption would have been but
little over 3 Ibs.per indicated horse power per hour.

which is quite novel to engineering practice, is a

construction of pressure plates which adinits

steam on their under sides, counteracting in a
large part the pressure on their backs. No in-

jury to the valve faces, therefore, can result from
letting the plates down hard upon the valves,

and, when so adjusted, the high portions of the

faces will wear gradually away under the light

pressures brought upon them, and the leakage,
if there be any, will cease. When the wear has
equaled the amount the plates were let down,
the plates will bear wholly on distant ledges at

is also novel and ^produces] a %ery admirable
effect upon the action of the engine. The in-

ertia wheel neutralizes the effect of the inertia

in the governor weights and assists the governor
in overcoming the resistance of the cut-off

valve. The weight and spring forces are made
light, therefore, and the action is free and rapid.

Appended are results of tests made on one of

these engines under ordinary working conditions,
at B. Lowenstien & Bros'., Memphis, Tenn. :

Date of trial test January 20th, 188S.
Size of engine ^-}-2 "-"t 20."

The test was conducted on the part of Lowen-
stein & Bro. by Frederick Schlattenberg, chief

engineer of U. S. custom house, Memphis, Tenn.
Messrs. Fairbanks, Morse & Co. are building

these engines compound condensing also, and
the performance justifies the prediction that there
will be a large demand for them. The saving in

fuel by compounding over single cylinder non-
condensing appears to be about 40 per cent,;

2 14 lbs. of coal, therefore, per horse power per
hour is about what may be expected as the per-

formance of these engines compound condensing.



June 30, 1888 WESTERN ELECTRICIAN. 319:

Electric Storage.
By Philip Atkinson, Ph. D.

Part II.

Plante's Secondary Cell.—This cell was
originally constructed with two plates of sheet

lead, separated by strips of gutta-percha, one
sheet being laid over the other, with two gutta-

percha strips between them, and two more laid

on the upper sheet, as shown at A, Fig. 4. They
were then rolled together and clamped, giving
them the compact form shown at B, a strip of

lead being left attached to one corner of each
sheet in cutting, by which connection could be
made for charging and discharging. The sheets,

rolled together in this manner, were placed in a
tall jar of glass or ebonite containing water
mixed with 10 per cent, of sulphuric acid, the

jar being fitted with an ebonite cover, provided
with binding screws to which the connecting
strips were attached, and also clamps for holding
wires to show the heating effects of the dis-

charge.

The next step was the electrical preparation
of the plates, which was accomplished by charg-
ing them with a battery of two or more cells;

one cell being insufficient to overcome the re-

sistance from polarization. The current was
continued till the oxygen evolved at the positive

pole ceased to combine with the lead, and was
given off as gas. The cell was then discon-
nected from the battery and discharged by mak-
ing connection between its electrodes and a
fresh charge given in reverse order, and con-
tinued as before until gas was given off. This
process was continued for several months with
intervening periods of repose, during which the

cell remained charged and the time of charging
was increased from a few minutes on the first

day to several hours subsequently. In like man-

/^ -^^^~ ~ -?
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A.

Fig. 4.

ner the periods of repose were increased from
hours to weeks and months.
Chemical Reaction in the Plante Cell.
—To understand the object of this treatment it

is necessary to examine the chemical reactions

which take place in connection with the electric

action. It will be noticed that three distinct pe-

riods are required in this process: the period of

charging, of repose and of discharging, during
each of which a distinct chemical reaction oc-

curs. During the charging, as already stated,

peroxide of lead collects on the plate connected
with the positive pole, and hydrogen on the one
connected with the negative. But at first only
a thin film of the peroxide is formed, and a
small amount of hydrogen collected, and the ab-

sorption of the gases soon ceases. The plates

are then discharged, and during the discharge

the peroxide, which is insoluble in sulphuric

acid, is reduced to monoxide, Pb O, which is

immediately reduced to sulphate of lead, Pb S
O4, by the acid present in the solution, while

the oxygen atom, taken from the peroxide, unites

with the lead on the opposite plate, forming
monoxide, which, in turn, is reduced to sulphate.

The result of the first discharge, then, is a thin

film of the sulphate on each plate. The plates

are then charged in reverse order, and the sul-

phate on the plate now connected with the posi-

tive pole is reduced by the oxygen to peroxide,

while that on the opposite plate is reduced by
the hydrogen to spongy lead, which adheres to

the plate in a finely divided condition. As each
subsequent charge, after discharge and reversal,

produces the same result, each coating continues
to increase in thickness, and the spongy lead af-

fording increased facility for the formation of

the peroxide, the chemical reaction proceeds
more rapidly.

But the increased thickness of the peroxide
soon interposes a strong resistance to this reac-

tion, hence a period of repose previous to the

discharge becomes necessary; and during this

period local action, as it is called, takes place.

This consists in the reduction of the peroxide to

sulphate from the reaction of the supporting lead

plate; the metallic lead, having a strong affinity

for oxygen, the peroxide parts with one atom of

its oxygen, which unites with the lead, and the

resulting monoxide is immediately reduced to

sulphate by the acid.

The chemical reaction of the discharge may
now be more fully considered. Its result, as has
been shown, is the formation of sulphate of lead

on both plates; and thissulphate,lying next to the

plates, forms a resistance which impedes local

action, which, as shown above, takes place dur-

ing the period of repose. If the discharge is

rapid, there occurs not only a reduction of per-

oxide to sulphate on the one plate, but also a re-

duction of a portion of the sulphate on the

other plate to peroxide through an excess of

electrolytic oxygen; and this reaction tends to

reduce the difference of potential, and to pro-

duce electric equilibrium.

But during the period of repose, this peroxide,

being limited in quantity, and in close contact

with the spongy lead, is rapidly reduced to sul-

phate, while the original peroxide ccaing on the

other plate, from its greater thickness and the

resistance of an excess of sulphate, is reduced
much more slowly. Hence, there is a partial

restoration of the original difference of poten-

tial, which accounts for the renewal of electric

energy manifest in a partially discharged cell af-

ter a period of repose. These various chemical
reactions result in an increased thickness of the

peroxide deposit with each charge, while an in-

creased thickness of spongy lead remains on the

opposite plate after each reversal, and when the

process has been continued long enough to pro-

duce a sufficient thickness of each coating for a

practically serviceable cell, the alternate charging
and discharging with reversal is discontinued,

and the cell, being ready for use, is always there-

after charged in the same direction.

Each discharge, as shown, produces sulphate on
both plates, but the oxygen generated on the

plate connected with the postive pole reduces the

greater part of the sulphate on that plate to

peroxide, while the remaining portion, being in

immediate contact with the plate, tends to pre-

serve it from further disintegration. When the

cell is put into practical use these chemical re-

actions continue, the same as during the forming
process, sulphate being reduced to peroxide by
each charge, and peroxide to sulphate by each
discharge, and the electric energy varies as this

reaction, and ceases when the chemical affinities

are satisfied.

The electric energy of the secondary cell then,

like that of the primary, is dependent on chemi-
cal reaction, the difference being that in the pri-

mary cell chemical reaction, with the generation
of electricity, takes place spontaneously on the
completion of the circuit, and continues indefi-

nitely, for months or years often in well con-
structed cells; while in the secondary cell the elec-

tric energy must first be supplied from an external

source, and the action, both chemical and elec-

trical, is limited and definite, dependent on the

amount of electric charge given.

It does not appear that Plante himself fully

understood the nature of the chemicial reactions

which take place, but proceeded on his practical

observation of results; and it was not until 1882
that the chemical reactions producing these re-

sults were discovered by the English electricians,

Gladstone, and Tribe, and described substantially

as here given.

A cell prepared in this way has a maximum e.

m. f. of about 2.54 volts, and a variable resistance

of half an ohm or less. When fully charged, it

gives for several hours a current of varying con-

stancy, dependent on the external resistance to

be overcome, after which the current rapidly de-

clines.

With a battery of these cells Plante used a

commutator by which they could instantly be
joined either in multiple arc or in series. Fig. 5
represents such a battery, composed of 20 cells.

The commutator is placed above, and is con-

structed with a cylinder of ebonite, which can .

be revolved by the milled head, B. To this

cylinder are attached, on opposite sides, two
brass strips equal to it in length, against which
press 40 brass springs, 20 to each strip, attached
to opposite sides of an ebonite support, placed
underneath the cylinder, as shown. These springs
are connected by conductors with the battery
electrodes below; all the electrodes intended to

be of one kind being connected with the springs
on one side, while those intended to be of the
opposite kind are connected with the springs on
the other side; and thus the cells are joined in

multiple arc.

Between each opposite pair of springs, a brass
pin passes through the center of tlie ebonite cyl-

inder, at right angles to the strips; the ends pro-
jecting slightly, as shown in the figure. By a
quarter revolution of the cylinder the contact of

the springs is changed from the strips to the pins,

and each opposite pair of spings electrically

connected, while insulated from all the others;

and thus each positive electrode is connected
through the springs and pin with the negative
electrode of the adjoining cell; the connections
with the springs being so arranged alternately as

to produce this result, and thus join the cells in

series.

For charging. Plants joined the cells in multi-

ple arc, and thus obtained a very low resistance,

so that two Bunsen cells furnished a current of

sufficient strength. But for discharging, he
joined them in series, and obtained a maximum
current equal to that of 30 large Bunsen cells.

But as the battery was not a generator but an
accumulator, it could only return the electricity

which it had received less a certain percentage
of loss from leakage, which Plante estimated at

about one-tenth, and as it was used chiefly for

such laboratory experiments as the heating of

:
Fig. 5.

short wires, the external resistance being very

low, the discharge was proportionally rapid, and
hence the- strength of the current quickly de-

clined, the maximum being maintained for only a

few seconds.

Such was the original battery of Plante; an
invention of the highest importance when regard-

ed in the light of subsequent development, bear-

ing the same relation to secondly batteries that

Volta's does to the primary, but of very limited

practical value, and, previous to 1S80, scarcely

more than a laboratory instrument. But it dem-
onstrated several very important facts: i.

The practicability of constructing a storage

battery, which could give, for even a limited time,

a continuous and very powerful current, far in

excess of that by which the charge was given.

2. That lead was especially well adapted for the

electrodes, and water, acidulated with sulphuric

acid, for the electrolyte. 3. That peroxide of

lead was the best material for the positive plate,

and spongy lead for the negative. The prin-

cipal defect was the tedious and expensive proc-

ess of preparing the plates, a defect fatal to the

practical use of the battery.

[To be colli! lined.)

Western Electric Benevolent Associa-

tion.

The annual picnic of the Western Electric

Benevolent association, of Chicago, took place

last Saturday. The Western Electric company's
factory was closed for the day. The pleasure-

seekers, to the number of about 900, took a train

to Island Park at Momence. The day was a

most enjoyable one. Games of all kinds were
indulged in. The receipts will add a handsome
sum to the benevolent fund.
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Magnesium In Primary Batteries.

M. Ilciii lias been iiivcsliHatin}; the value of

magnesium as a positive element in primary

batteries, s.iys Scif/ny. The electromotive forces

are high as compared with results ordinarily

obtained ; but there are the objections that

magnesium is expensive (it is worth from a dol-

lar and a half to two dollars a pound), and the

resistance of the solutions of magnesium salts

is greater than that of the ordinary solutions

used.

IVIagnetism In Watches,
live. K. (lii.ES.

PART 11.

The foregoing are facts in physical science

which must be considered in horology. Again,
these illustrations and explanations will make
plain the reasons why the non-magnetic or soft

metal watch may possibly run well for a few
months, and then change its rating radically, and
refuse to take its even rating again. In these

rOSlTIVE ELEMKNT.

M.igncsium -

M.ngnesitim .

Magnesium .

Magnesium .

Dilute sulphuric acid

Sulpimle of magnesium

1-^ilute sulphuric acid

Sulpliateof magnesium
Chloride of magnesium

Bichromate solution

Dilute sulphuric acid

Sulphate of magnesium
Chloride of magnesium

Chloride of ammonia

Chloride of macjnesium

NEGATIVE
ELEMENT.

Zinc
Copper

Carbon

Carbon

Carbon and
manganese
dioxide.

SOLUTION.

Dilute sulpluiric acid

Sulphate of copper

Dilute nitric acid

Bichromate solution.

ELECTRO
MOTIVE
FORCE.

.876

2.03

1.93

2.S8S

2.S63

2.gl0

2.952
2.980

2,901

2.970

219

2.334

Chicago Underground Railway.

The Chicago Underground Railway company
was incorporated last week to solve the problem

of rapid transit in Chicago. That the western

metropolis needs better facilities for local trans-

portation goes without saying. The continual

breaking of the cable has proved that this method
of transit is inadequate to accoinmodate the vast

throngs who daily hurry to the center of the

city. It is the general purpose of the company
to build an underground system of railroads

similar to the Metropolitan railway of London,
which will connect the center of the city with the

north and west sides and the suburbs. It is

claimed that the expense while great would not

be as great as that of an elevated road. The
first great outlay of an " L " road is for the right

of way, and in the underground system this ex-

pense would not be necessary. The wear and
tear, too, would be less, it is said.

It is the intention to cut down to 100 or 150
feet till bed rock is struck and to tunnel in the

. several directions. At the depth of 100 feet it is

expected that soft limestone will be struck, which
will make the best possible road-bed and offer

the least difficulty in the way of tunneling. But
what if a bed of quicksand should be struck such

as was recently met in the lake shore tunnel ?

In that event it is proposed to force through the

quicksand pocket riveted tubing.

While the system is modeled in the main after

the London road, it is proposed to add several im-
provements. The great objections to the London
underground railway are its darkness and smoke.
Both these disadvantages can be overcome by
the employment of electric motors, and by light-

ing the tunnel by electricity. The climbing to

and from the cars which wearies the Londoner
will be avoided by elevators built at every station

on the line. It is unnecessary to add that the

American method of running the road would
make it vastly superior to the London system.

The employment of electricity would render the

road pleasanter to ride on in every respect.

Necessarily an enormous capital would be re-

quired to construct such a system. The capital

stock of the company is $27,000,000. It is esti-

mated that the cost of the line would be a mill-

ion dollars per mile. The promoters of the en-

terprise feel confident that when the plan is

thoroughly understood the capital will be forth-

coming. Those interested in the project are

George W. Waite, Hyde Park; Wesley R. Crump-
ton, Frank McMaster, L. H. Clark and T. M.
Nelson, of Chicago.

A man is said to have visited a London residence, and,
representing that he was from the Grosvenor gallery,

requested to be allowed to look at the electric light ap-
paratus with wliich the establishment is provided. His
request was granted. lie is said to have managed to re-

main in the house until an opportune moment presented
itself, when he forced open a number of drawers, and es-

caped with jewelry and valuables worth at least .!J2,ooo.

non-magnetic metals, the necessary compactness
for elasticity must be obtained by physical force,
compression, rolling, or by hammering; in actual
use, this same force is operating to undo the
work it has done before and it will accomplish
it sooner or later. On the other hand, steel is

the only metal which can be fire-tempered, or
reduced to a condition of extreme compactness
and elasticity, without the aid of physical force;
it has the property of elasticity to a greater extent
than any other known metal—its molecules seem
to have the power of sliding one by the other,
and returning to, or retaining, their original po-
sition—a sort of inter-crystalline elasticity, not
possessed by any of the non-magnetic metals—

a

sort of " magneticlife." as it were; its magnetic
and e/asiii: capahilities seem to go togetherj if you
reduced this steel to such a state of softness as
to destroy its elasticity, it would correspondingly
reduce its magnetic power; steel is, pre-emi-
nently, a metal possessing " magnetic life." The
non-magnetic watch is nothing new. The old
English lever, with gold balance and brass
escapement, was non-magnetic. The first crude
watches made were non-magnetic: the " Water-
bury " is probably a completely non-magnetic
watch.

_
Jules Jurgensen tried the non-magnetic

spring in a test time-piece, and it was thrown to
the foot of the list in competition, its error was
so great. The tests were also made by Dent,
Frodsham, Harrison, and other experts, with very
unsatisfactory results—and one and all returned
to the steel expansion balance, and compensa-
tion, as the only thing permanently reliable. The
expression non-magnetic does not convey the
meaning of any improved time-keeping qualities
when applied to a watch, but rather to the con-
trary. Patek, Philipe &Co., the celebrated watch-
makers of Geneva, have produced a non-mag-
netic watch, but say frankly, that it is at the ex-
pense of other and more important qualities.
Mr. Gribi says " he has seen no tests which have
shown non-magnetic watches not to be perma-
nently adjustable, or reliable." We cannot do
better than to quote from a circular just issued
by the Geneva Non-Magnetic company, for
which he is agent, and for whose utterances he
should have some regard, viz: "Numerous ex-
periments with alloys of platina have developed
the fact, that while balances made from platina
alloys are sometimes very promising during the
first few months of performance, they invariably
undergo a change after being some time in use,
which destroys the accurate compensating qual-
ity of the balance. Numerous experiments with
hairsprings have also developed the fact that va-
rious metals may be used to make non-magnetic
hairsprings, which, like platina balances, seem
very promising during the first superficial tests,

but under long and regular work in the watch,
these hairsprings lose their elasticity. The first

palladium hair springs made possessed this fault
to such an extent as to earn the reputation

among English watchmakers of losing their

elasticity under actual work-" And, further

along, Mr. Gribi shows that he does not compre-

hend, or misunderstands—he says, " W'c have not

demonstrated that watches are magnetized, ex-

cept," etc. Now I did make the assertion,

and demonstrated it, that every watch is mag-
netized; the steel parts of every watch are in a

magnetic condition; every molecule, or crystal,

of iron, or steel is naturally magnetic, and the

process of polishing and finishing steel for the

delicate parts of the watch increases the inten-

sity of this magnetic condition. Every piece of

steel in the watch is surrounded by a halo of this

magnetic force, as explained in the previous ar-

ticle. To make this visible, we give an outline

of a watch case with the shield, and the re-

inforcing case springs outside the shield. Fig. 14,

and showing the permanent magnetic condition,or

lines of force, established and surrounding this

watch movement encased in this shield of highly

magnetic metal, and also showing the constant

conditions thus provided for the escapement and

and vibration. Now it is evident that the bal-

ance wheel E, with its own halo of force, in its

vibrations must pass through the conditions

caused by the mainspring A, and the steel pin-

ions B, C, D; these conditions form the medium
by means of which we control its movement—or,

we make these conditions the governor of the

rating of the watch, having already made the

permanent conditions surrounding the whole.

These lines of force are as tangible in strength

as some material substance, a thread or a fiber,

but are much more perfect, softer, and more
delicate in their action, therefore infinitely more
desirable as a means of controlling the balance

than a weight would be. To illustrate how tang-

ibly these lines offeree operate together, or seem
to join together, see Fig. 15, representing the

lines of force from any two pieces of iron—the

sections of a watch pinion, if you please—and
showing precisely how these united lines meet at

their equator. A, B. To make this connecting

force visible, take a balance wheel, or a steel pen,

if more convenient, slightly magnetized, so that

it will operate more quickly; the same results

are obtained with the balance wheel in its nor-

mal condition, but it would take a longer space

of time; float it on a glass of water filled, say

within an inch of the top. The balance will be

seen to go to the center of the glass, with its

arms arranged north and south. Take a nail,

spike, or any soft piece of iron in its normal con-

dition, not artificially magnetized, and lay it over

the balance wheel, and it will be seen to move
froin under the iron until it reaches a position

which may be called the equator of these lines

offeree existing between the two pieces; when
the piece of iron is removed, the balance on the

ns K,

water will return to the center of the glass again.

Then again, if this piece of iron is held perpen-
dicularly over the balance floating on the water,
it will move out more rapidly, and take a position
further away, showing that the conditions or
force are stronger at the end when the piece is

held perpendicularly, and the equilibrium of
force is further extended. Now, right here are
made visible a few important facts in the phe-
nomena of these lines of force, or perhaps more
properly existing conditions; it will be noticed
that the balance moves out from under the iron
in a straight line, and to the northward, and
moves steadily until it reaches the" equatorial
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point of the forces; there is no going beyond,

and there is no recoil. It moves as if attached to

a line, and stops as steadily and quickly when it

reaches the length of the line; then if the piece of

iron is moved gently, the balance wheel moves
with it—the motions of the one are as exactly re-

sponsive to the other as they conld be if materi-

ally joined together—demonstrating that they

are connected by these lines of force, which
seem to un;te at their equilibrium point; and this

is the tangible force by means of which we are

enabled to control the rate of tlie watch; and to

deprive the metals composing the vital parts of

the watch, of this magnetic life, is emasculation.

These magnetic lines of life are soft, gentle, even

and perfect; each one of these millions of mole-

cules and lines of force in the balance is doing
its duty; there is no lost motion in its gearing;

there is no slipping or binding, or loose jewels,

etc. In using non magnetic metals in the bal-

ance wheel, the use of weights must be depended
upon entirely, as the steadying power, and this

at best, is harsh and uncertain; and when it

comes to adjustment to temperature, the perma-
nent from and conditions are still more uncer-

tain, for reasons shown in illustrations.

Again it is apparent that Mr. Gribi misunder-
stands the nature of the shield protection. If he

would read the article carefully and fairly he

would see that we say the shield is magnetic.

It is made of highly magnetic metal, and is a

closed magnetic circuit; therefore it must be po-

larized, and, as is demonstrated, the general con-

dition of all matter is one of polarity, which is a

dual force, and it exists universally. We can

not imagine a spot in the universe which has not

this dual force of inter-etheric polarity; therefore

it must exist within this circle of highly magnetic
metal, and the compass needle will show the di-

rection of this polarity. It is the object of the

magnetic needle to show the polarity of any lo-

cality; otherwise it would be a valueless article.

As this medium of highly magnetic metal which

makes the polarity is in a complete circle, the in-

fluence is exerted equally from every point in the

circumference of the circle, and the potentiality

of this force which gives direction to the needle

is the same, regardless of which way it points.

Thus it will be seen that the watch movement

vibrating in this field of force is cutting equal

lines, regardless of the polarity of the segments
of the circle. As the balance has its two poles,

both north and south, and as the attractive and
repulsive force of the one must be equal to that

of the other, it becomes apparent that it is imma-
terial which polarity either side of the shield circle

possesses.

Then, again, Mr. Gribi shows his misunder-

standing of the nature and action of the shield

as well as magnetism. He says he observes

lines of force in iron filings on a cardboard above
the shield when the shield is placed on or be-

tween two magnets. This is correct, and as it

should be. Mr. Gribi knows, or should know, if he
is as well acquainted with magnetism, as he says,

that when any highly magnetic metal is placed

directly in contact with a magnet it becomes a

part of the magnet, or is but an extension of the

magnet; and he should bear this in mind in his

experiments and not be at work on false prem-
ises. His experiments have been made with a'l

extension of the magnet in the shape of a piece

of highly magnetic metal, and he has observed
lines of force which he but little understood, not

knowing how they were formed, their source, or

their extent. Now, it is the best possible proof

of the efficacy of the shield that it is able to stand
this and show its principle of action when placed

in contact with the magnet, where its power is

depending on its shape entirely. To test the

shield properly, or to get at the principles of its

operation, it may be placed in any charged at-

mosphere,—say between two magnets,—placed

so there will be no metallic magnetic contact,

—

say the poles of the magnet one-half inch or

more from the shield; then the cardboard and
iron filings will show the same action which
would occur when a watch is worn within the in-

fluence of a dynamo or in any other charged at-

mosphere (Fg. 17), but the metallic and mag-
netic contact of the watch with a magnet or
dynamo, as explained above, is out of reason,

and contrary to the principle of the shield, and
would not occur in actual use except where it

was purposely done. The finest rated watches
may be easily ruined or have the adjustment
totally destroyed by the lightest touch if pur-

posely applied. The abuse of the shield may be
illustrated by the diamond incident, related of an
English nobleman of the sixteenth century, who

with the shield ? The answer is most emphati-
cally, yes, and we have the actual proof of long
service; and in this practical service we have
arrived at an important fact in connection with

the shield protection, which is, that we are en-

abled to obtain as close a rate from watches in

actual service as we can when hanging in the

jeweler's shop— it enables the watch to perform
to the best of its mechanical ability. A given

number of watches may run nicely on the ad-

juster's table, and the watch in the shield might
not show so very much difference, because the

conditions surrounding the adjuster's table (be-

ing practically the same from hour to hour, and
from day to day), the protective properties of

the shield do not have an opportunity to come
into play; but when the watches go out into

actual service, as is often noticed with new
watches, the watch which has run the best will

not hold its rate; but with the shield protected

watch, owing to the advantages of the even,

constant conditions which are held around the

watch, as shown in Fig. 14, they are enabled to

produce as good time, or perhaps better, in ac-

tual service than they have shown on the ad-

juster's table. As a proof of this I quote the

report, as officially given, of a large number of

watches carried by railway employes, which give

an average result astonishingly close. Of course,

it is not claimed that the watch does not vary

slightly between times of comparison; it may be

I or 2 seconds fast, or i or 2 seconds slow—but

keeps as near the line of perfection as the watch

on the adjuster's table, showing that the condi-

tions protecting it must be constant from hour

to hour, and from day to day. We get the best

possible time from watches carried by dynamo
engineers, because the conditions surrounding

No. 17.

proposed to test the then generally conceded
theory that the diamond was so hard that it was
indestructible. He obtairred a perfect diamond,

ordered an anvil and sledge hammer, and,

placing the diamond on the anvil, ordered his

man to swing the hammer and bring it down
with full force on the diamond. The diamond
was crushed to powder; but the fact remains that

the diamond is a pretty hard stone, which requires

considerable purposely-applied force to crush.

Perhaps it might be better explained by a com-
parison which is an exactly parallel case: Mr.

Gribi claims his watch to be adjusted to heat and
cold. Let us test it. We will put it in a dry

Turkish bath, with an atmosphere up to 200 or

300 degrees, and the watch becomes worthless;

will not stand the test; therefore his claim for ad-

justment to heat and cold is a false claim and his

guarantee not good, as the watch is valueless for

accurate time.

Again, Mr. Gribi says the watch will stop on
the dynamo. We told him so before he tried

it, and explained the reason why. We will give

him another exact illustration, or parallel case.

It is not elegant, but is to the point: He will

admit that in a large room with the mercury
standing -at 20 degrees below zero, a red-hot

stove would be a very desirable article to keep

the atmosphere at a comfortable, even tempera-

ture; but if he was obliged to sit down on that

stove, that would be a inetalUc, magnetic contact,

and his ideas of the utility and practical neces-

sity of the stove would undergo a radical change,

and he would probably claim that its use was for

hypothetical conditions, as it was intended to

control the caloric conditions in the room, and
as at 20 degrees below zero there were no per-

ceptible caloric conditions, therefore no need, of

any controlling principle.

Then he asks whether a watch will run better

them are the most constant. In the official re-

port of watches on the Pan-Handle road, the
rating for the shielded wa'ches for the Northern
division, was:

ist quarter, average variation i sec. per day.
2nd " " " ^ " " "

3rd " " " 4-10 " " "

On the Wabash railway, about 400 watches
show a variation:

I St quarter, average \% sec. per day.

2nd " " I " " "

3rd " " 8-10 " " "

On the Chicago & Northwestern railway, about
1,500 watches show an average variation of

about I second per day for the second quarter.

This shows the protection of the shield in actual

every-day usage, and such astonishingly close

running could not be obtained without this pro-

tection.

I can assure Mr. Gribi, notwithstanding his

attempt to brush away the facts, they still exist.

He may recollect that telegraphy was pooh-
poohed, the telephone was only a " freak of a

schemer," the steam engine had but few friends

in its infancy, Galileo was imprisoned for ad-

vancing ideas before his fellows were ready for

them, for " treading paths not trod before," but
now familiar paths of truth; therefore we are

willing to concede the honesty of the equivalent

assertions of our "Rev. Jasper" Gribi, that "the

sun do move." If he thinks I am only "beg-
ging the question " as he says, he makes a grave
error, and will find himself "butting the solid

walls of truth," kicking against the live "mag-
netic pricks" of facts. I made no theorizing

statements, but gave facts in the article re-

ferred to, and will stand by them, whether
printed in italics, or bold-faced caps. They are

capable of tangible demonstration.

_. (Concluded)
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The Chicago Tribune urges Mr. Edison to

hasten on the work of perfecting the phonograph,
so that it can be used satisfactorily in reporting
the deliberations of large bodies lilce the na-
tional conventions.

A LINEMAN was arrested in Staten Island City
last weelc on the charge of burglary. He had
climbed a pole, not for an evil purpose, but to re-

pair a wire, and he was honorably discharged.
How different the story which comes from Lon-
don! There a sneak thief, personating an elec-

tric light employe, succeeded in entering a resi-

dence and decamping with $10,000 of jewelry.

Surrounded by electric lights on every side,

the newspaper correspondents at the republican
convention made use of innumerable electrical

similes. Here is one illustration: " IVIcKinley is

manly in face, figure, action and manner. He
has the magnetic attraction of a dynamometer,
and there is almost as much electricity about
him."

For an organization but a trifle over two
years of age, the Order of Railroad Telegraphers,
which met in annual convention in Indianapolis,
Ind., this week, is remarkably vigorous. There
were 75 members at the time of the first annual
meeting; 2,500 at the second, and between
9,000 and 10,000 at the third, this week. With no
debt, $3,000 in the treasury, and a growing
membership, the prospects for steady growth are

very good. It is worthy of note that a resolution

favoiing postal telegraphy was voted down. The
ne.xt convention will be held in Cleveland, O.

The fii'st year of the Chicago Electric club,

just closed, may be characterized as a brilliant

one in its scientific and socal achievements. No
wiser choice than S. A. Barton for president for

the ensuing year could have been made. He is

a man known in both the west and the east for

his activity and energy in business, and as he pro-

poses to be president in fact as well as name,
the second year of the club's existence promises
to be marked by greater achievements than the

first year. At the request of President Barton,
the board of managers have decided to postpone
the next meeting of the club until July i6th.

A NEW argument for the electric light and
against gas is found in two clippings from Maine
newspapers. It is announced that great damage
has been done to the trees in Mr. Blaine's yard
at Augusta, by the leakage from gas pipes The
Bangor Commercial tell this story of a tree

which was set out in Fairfield, Me , last spring.
" It grew fairly well last season without the elec-

tric light; but this season, under its effulgent

rays, it has stretched out with great rapidity, far

outstripping all its fellows set out at the same
time, 'i'he explanation of this unusual growth
given by the scientist on the opposite side of the
street is, that the tree grows both day and night,

the electric light taking the place of the sun at

night. Under all the circumstances this would
seem to be a very plausible explanation, and if

it is true the electric light will come into general
use in the hothouses and other places where it is

desirable to force vegetation."

The delegates who visited Chicago last week
suffered from the heat, but their sufferings were
small in comparison with the tortures which they
would have endured had the immense Audi-
torium been lighted by gas. It is not to be ex-
pected that a hall closely packed with 10,000
persons will be in all respects a comfortable place
on a sweltering day. But consider what the
place would have been if 3,000 gas jets had
been employed for illumination. The heat
would have been unendurable, and the foul air

would have caused the delegates long to remem-
ber Chicago. In the latter part of the week,
when Chicago began to sustain its reputation as
a summer resort, the Auditorium proved an alto-

gether comfortable hall. The building is a credit
to Chicago, and by its construction the city can
claim particular distinction as a convention city.

The electric lighting of the convention was suc-
cessful in every respect. The illumination was
perfect, and the decoration effect was unique
and artistic.

The last proposition for the solution of rapid
transit in Chicago is of gigantic proportions. A
company has been incorporated for the construc-
tion of an underground railroad, similar to the
network which stretches in all directions under
the streets of London. The novel feature of
this project is the proposed employment of elec-
tric motors and of electric lights, thus removing
the objections to the Metropolitan railway of
London. The plan is bold enough to challenge
admiration, and while many doubt its practica-
bility until Chicago has a population of a million
and more, it strikes others, whose opinions are
entitled to weight, as a perfectly feasible project.
That the engineering problems could be solved
there is little doubt. The great question will be
whether the road would obtain patronage enough
to pay interest on the enormous investment
which would be required. The progress of the
company, if it makes headway, will be watched
with interest, for the fact that Chicago needs bet-
ter and more rapid means of transit, admits of
no denial. The frequent breaking down of the
cable system has demonstrated the inadequacy
of that means of transit. Even should the cable
lines work perfectly, the rate of speed will always
be slow, as the cars are subject to delay at every
street crossing, and at every bridge.

The subject of magnetism in watches received
considerable attention last week at the hands of
Messrs. Gribi and Giles. The former discussed

an article by Mr. Giles, read before the Chicago
Electric club some months ago, and Mr. Giles'

current article, concluded in this issue, is in reply

to Mr. Gribi's arguments. The subject is an
important one, and is daily taking on added im-

portance to every man who desires to carry a
watch that will indicate true time. Magnetism
is as prevalent as the atmosphere itself, and no
man knows when his watch will be affected un-
less he takes the means to secure one that is not

subject to magnetic influences. A case in point :

An electrical newspaper man not a hundred
miles away from Chicago carried a watch for a

year in and out of dynamo rooms, and, though
it was not proof against magnetic influences, it

escaped contamination, so to speak, during that

period. The day came, however, and one morn-
ing the watch was found to be fast. In the next

twenty-four hours it gained one hour and forty-

five minutes, or thereabouts. As the owner did
not care to gain a day over his collaborators, he
took measures to provide himself a watch that

was not so ambitious. This experience is but the

repetition of the experiences of others, and is

cited only to show how a watch not proof against

magnetism will be affected.

The great majority of editors approve the ac-

tion of the New York legislature in substituting

electric executions for hangings. Once in a
while an opinion like that of the London Elec-

trician will be found which says, " We trust it

will be a very long time before electricity is called

upon to do the hangman's work in this country;"
but a fair sample of editorial opinion will be
found in the following from the Nation: "The
substitution of electricity for hanging in the in-

fliction of capital punishment, in the bill which
the governor has just signed, will put an end to

a great deal of revolting barbarism. There
never was a word to be said by anybody for exe-

cution by hanging, except that it gave a chance
for the infliction of torture on the culprit through
the vigor of his constitution, or the unskillfulness

of the hangman, and affortied the spectators a
very brutalizing show. In fact, it was its spec-
tacular possibilities which first commended it to

English jurisprudence. The criminal was
hanged because he could be seen dangling by
thousands when the drop fell or the cart moved
away, or could be left hanging as a warning to

wicked passers-by. The preservation of this

mode of execution since executions have become
private has been a cruel absurdity. Its horrors
have been aggravated in this country, however,
by our practice of making the criminal a sort of
hero, and surrounding him with a savage pomp,
after sentence has been passed. His cell has been
open to all comers. Reporters interviewed him
every day, and took down his observations on his

trial, his ilenunciations of his prosecutors or jail-

ers, and his maudlin reflections on his situation,

and reported the flowers he received and the
names of his 'callers.' All this, however, is now
to come to an end. There is to be complete se-

clusion after sentence. The day of the execution
is not to be announced beforehand, and the in-

fliction of the sentence to be witnessed by very
few, and, although the body is to be delivered to

the friends, wakes and public funerals are not to

be allowed."

In this connection the method which Mr.
Edison advocates for the execution is interest-

ing. He is reported as saying :
" The con-

demned could be handcuffed in his cell, and
walked out followed by the sheriff and those per-

sons that the law says shall witness the execution.

Attach each of tle;e chains [attached to

the handcuffs] to the respective poles of

the battery. When the time comes touch
a button, close the circuit, and," snapping
his finger, "it isover. The current, which should
come from an alternating machine, a machine
that gives a series of rapid shocks, passes up one
arm, through the heart and lungs, as well as the

base of the brain and out through the other arm
about a thousand times a minute. Death is in-

tantaneous. The culprit will never know what
has happened. Nothing could be surer than
that way. The only disfigurement would be a
white blister, which would be burned in the
wrists. One thousand volts would be enough,
but 2,000 volts would be sure beyond any
question."
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American Institute of Electrical En-
gineers.'

Prof. Nichols' Paper.
Mr. Wheeler ; I would like to ask Prof. Nichols if he

has any explanation of the sudden drop at about twenty-

two degrees centigrade. I would also like to say that Prof.

Thomson called my attention to the fact that he combined
with a bar in series by leaving the varnish complete all the

way around the bar, and then by putting lampblack on, or

graphite, and plating a complete copper tube, and then
connecting that at one end so that you could send the cur-

rent through the length of the carbon.

Mr. Nichols: The only trouble is that the amount of

copper is so small that it is difficult to get a small enough
amount. You have to have eleven ohms of copper, and
that means a very small tube. This very slight change, in

my opinion, is not due to incomplete compensation, but to

accidental causes. It is very difficult to entirely get rid of

thermo currents. It is perfectly thinkable that there might
be some irregularity in the temperature coefficient which
would make ihe compensation slightly incomplete. At
intermediate temperatures I do not think it is noticeable.

Dr. Moses : By what method did you electroplate your
carbon ?

Prof. Nichols : I put it into a sulphate copper bath.

Dr. Moses : I would suggest that you could avoid the

use of paint by using cyanide of copper solution. It

would be adherent and very dense, and it recalls a remark
Professor Thomson made this morning, that there must be
some difference in the arrangement under different circum-

stances, because it almost resembles sulphur, and makes a

very adherent coat, homogeneous, an excellent conductor,

and very thin.

The Chairman : The hour for lunch has arrived, and
I think we may as well proceed to compensate our resist-

ances according to our various standards. [Laughter.]

I would like to announce that the first paper that will be

read immediately after lunch, will be that by Mr. Teslaon
"Alternating current motors and transformers." His
paper is of a most interesting character.

Afternoon Session.

The Chairman : At the opening of our morning
session I had to announce that through serious sickness our
president, Edward Weston, who was unanimously elected

last night, was unable to be present. Mr. Weston has,

however, made considerable effort to be with us to-day,

and he comes here from a sick bed. I think, in securing

the services of Mr. Weston in the presidency, the institute

has secured one whose international reputation will be of

benefit to it through the coming year. The institute, as

you are well aware, is a society whose membership is not

merely confined to New York, but extends throughout
every state and territory of the union, and includes, to day,

. almost every country on the civilized globe. Mr. Weston's
reputation as an electrical engineer is coextensive with the

membership of the institute, and I am, therefore, very glad

to salute him as my successor, and now introduce him to you.

President Weston : Gentlemen, and Members of the

Institute : I am not quite so sick as our former president,

Mr. Martin, would lead you to believe ; but since yester-

day I have made a few trips between the equator and the

North Pole. I have been jumping from pretty wide ex-

tremes, you see. To stop the too rapid motion I have
taken considerable quinine, and it leaves me in a somewhat
befogged condition of mind. I am, therefore, not feeling

well enough to address the institute in the way that I

should do in accepting the presidency. I feel extremely

honored by the kindness of your selection. 1 accept the

office, with grave doubts, because I doubt whether I can
give as much time to it as your past worthy president has

done, and show, in the same time, so remarkable a growth
of the institute. I am informed that in the year of his

presidency the actual membership of the institute has

about doubled itself—an indication of excellent work.

The papers that I have read—from what I have seen of

the proceedings—have b.en worthy of the society. The
character of the papers show a constant upward tendency.

I hope it will continue so. We have nothing to be

ashamed of in the past, and I hope we shall find nothing
to be ashamed of in the future. I had intended to speak

in full of the present state and future progress of elec-

tricity. I am unable to do that to-day. Therefore, I beg
to apologize for disappointing you. I am not in a fit con-

dition even to occupy the president's chair, and as Mr.
Martin has suggested that he would rather withdraw, to-

day, I would like Mr. Upton, if he would kindly do so, to

accept the position, this afternoon. [Applause.]

Mr. Upton took the chair.

The Chairman; The first paper this afternoon is on
" A New System of Alternate Current Motors and Trans-

formers," by Mr. Tesla.

Mr. Phelps; I would like about two minutes before

the paper is read. I do not rise to propose a vote of

thanks to our retiring president, because I think votes of

thanks, like the resolutions in political conventions, point-

ing with pride, etc., have become a custom more honored
in the breach than in the observance. But I do feel

that a word ought to be said, and I am very confident that

I express the general opinion in saying a word recognizing

the zeal, the activity, and the intelligence which has char-

acterized the administration of the office of president

during the past year. The growth in membership, the

character of the work accomplished, and, in general, all

the activity of the institute during the past year constitute

a record to which I think we shall always look back with

satisfaction and with reasonable and just pride. It has

been a matter of astonishment to me to observe the

amount of time and the intelligent effort which so busy a

man as our ex-president has found it possible to give to

the interests of this institute. He has not spared

himsfelf in any particular; there is no work that he could

do that has been left undone, and our condition at the

present time is a sufficient evidence of the truth of what I

1 DIacusblon of papers publlBhed In Nos. 21 and 22 of the West-
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say; and I haven't the slightest doubt (hat all here present
join in what I say, and feel that it is no more than a
meager statement of the facts. [Applause ]

The Chairman: Is any formal motion to be made and
entered in the minutes?
Mr. Pheli'S; I think not, sir. As I expressly stated, I

would prefer, so far as I am concerned, to avoid a formal
motion; but the way in which tiiose remarks were received
sufficiently justified what I said— that they expressed the
general opinion of the members present.

A Member: I would move that the remarks made by
Mr. Phelps be heartily accepted and approved and in-

dorsed by the society.

The motion was seconded by Mr. Wheeler.
Capt. Michaelis: I would merely like to add one

word to the encomium pronounced by Mr. Phelps. I have
been fortunate enough to be associated with our past presi-

dent in the council during the past year, and 1 can
heartily indorse everything Mr. Phelps has said. I would
like, however, to call the attention of the institute to one
fact, to which they are indebted to our past president

alone, and that is the valuable addition to our " Transac-
tions" in the shape of the bibliography that now appears
with them regularly. That was Mr. Martin's idea, and it

has been carried out by him. You all must know how
much time such a thing has taken, and he nas done that

entirely of his own notion and for the good of the insti-

tute, [Applause
]

The Chairman: I understand the motion to be that the

remarks of Mr. Phelps be added in full in our minutes,
and with the cordial approval of the members. All those
approving will signify by rising.

The resolution was unanimously carried.

Mr. Tesla: I desire to express my thanks to Prof.

Anthony for the help he has given me in this matter. I

would also like to express my thanks to Mr. Pope and Mr.
Martin for their aid. The notice was rather short, and I

have not been able to treat the subject as extensively as I

could have desired, my health not being in the best condi-
tion at present. I ask your kind indulgence, and I shall

be very much gratified if the little I have done meets your
approval.

Mr. Tesla's Paper.
Mr. Martin: Prof. -Anthony, I believe, is here, and,

as he has given this subject some attention, I think he
might very properly supplement Mr. 'J'esla's paper with
some remarks.

Prof. Anthony: I have been referred to as having had
something to do with these forms of motor. I am very glad
to be able to add my testimony to what Mr. Tesla has al-

ready given you, in regard to their action; and I confess
that on first seeing the motors the action seemed to me an
exceedingly remarkable one. After my first visit to Mr.
Tesla's works some of the motors—I think these very
two that you see here on the table—were brought to me to

make some tests of their efficiency, and probably you will

be more interested in those than anything else that I might
say. I am sorry that I have not brought with me the exact
figures that we obtained, but I can give you from memory
something of the result. This little motor that you see

here gave us about, half a horse power, and gave an
efficiency of something above fifty per cent., which I con-
sider a very fair efficiency for a motor of this size, as we
cannot expect on such small motors to get as high an effici-

ency as we can on larger ones. This, I believe, is the
armature that Mr. Tesla calles the armature for high rotary

effort. This little pulley, which is only about three inches
in diameter, gave a pu 1 of something like fifty pounds, as I

remember it, on turning on the current; so that you see the
rotary effort is very considerable, and that is also shown in

the quickness with which the armature will reverse its

motion on reversing the relation of the two currents which
pass through the two opposite coils. That could be done
by shifting two of the wires, or simply shifting a reversing
key in one of the circuits, and the armature would stop and
reverse its motion so quickly that it was almost impossible
to tell when the change took place. That shows, also, the

very considerable rotary effort that the armature presents.

This motor [referring to the second specimen] gave us, I

think, about one and one-quarter horse power, and showed
a somewhat higher efficiency than the other—a little over
sixty per cent. This would run with the armature as here
constructed, almost at the speed of the generator even
under a very heavy load. When the load was brought
up to the maximum load, where the efficiency be-
gan to fall off somewhat, the speed of rotation was re-

duced. As I remember now it was reduced to about 2,800,
and the speed, you see, kept up very nearly to that of the
generator under heavy load.

I can add very little to what Mr. Tesla has already given
you in regard to these motors. I have no question but
that all of you would be as much interested as I was in see-

ing them work. That is really the best way in which to

determine what the motors will do.

Mr. Tesla: Prof. Anthony just made the remark
that the speed of this motor fell off when the load was in-

creased. That was due to the fact that this armature was
designed to secure a simple effort from the start. But if

we make an armature which is only designed for synchron-
ism the speed will always be the same, no matter what the

load; only there is a disadvantage that at the start the ro-

tary effort is so small that it is apt not to start, it would
generally start if put in a proper position, but. if

not put in a proper position it might not start.

If we employ an armature consisting of a cut-away
block of steel with a coil it will maintain speed at all loads.

The importance of maintaining the intensity of the pole

constant is that if this can be produced we can utilize, in-

stead of the subdivided armature, an ordinary steel b'ock
with the same result. It is only desired to close the mag-
net'c field. You can readily see, if the poles are fixed, that

it is not necessary to subdivide the armature, if the inten-

sity of the force is constantly maintained the same. But,

if the intensity is not maintained the same, then it is neces-

sary to subdivide, and generally in the results that I have-

obtained I have found that it is necessary to subdivide. I

have also observed that in the tests of Prof. Anthony, the
results obtained were superior. I attribute that to the fact

that the dymanio has got a powerful field and a small arm-
ature, and the field is very concentrated; and for that
reason, probably, the result is a theoretical result.

PkOK. Thomson : I have been very much interested in

the description given by Mr. Tesla of his new and admira-
ble little motor. I have, as probably you may be aware,
worked in somewhat similar directions, and toward the
attamment of a similar end. The trials that I have made
have been by the use of a single alternating current circuit

—not a double alternating circuit—a single circuit supply-
ing a motor constructed to utilize the alternation and pro-
duce rotation. I have carried on since the last annual meet-
ing of the institute the development and perfecting, as far

as my time allowed, of a closed circnilerl armature, if we
may so term it. related to the alternating Held. The plan
which I followed and which I brought to the notice of the

the institute, last )car, was to make a laminated field, and
in that field to place an armature also laminated, winding
upon the armature's coil, which periodically is closecircuited

during the revolutions by a suitable commutator or circuit

closing device I have made several such motors on differ-

ent designs and they uniformly start from a state of rest

and develop power, and some of them show, at speed
close to the rate of alternations of the dynamo, a
tendency to synchronize Their rota-y effort, in most
cases, is a little nearer that point than at other
points. I hope sometime before a great while, to bring
most of these results before the notice of the institute,

and I would, therefore, prefer delaying further remarks on
motors of this description. I certainly think there is a
field for alternating motors, and there is, undoubtedly, an
opportunity for obtaining motors which possess some ad-
vantages even over the continous current motors.
Mr Tesla : I wish to say that the testimony of such a

man as Prof. Thomson, as being foremost in his profession,

flatters me very much. I might say that I have worked in

the same line with Prof. Thomson at a period when the
invention of Prof. Thomson was not known to me. I had
a motor identically the same as that of Prof. Thomson, but
I was anticipated by him. I believe that although that
peculiar form of motor represents the dis dvantage that a
pair of brushes must be employed to short-circuit the arma-
ture coils, that such a form of motor may be made practi-

cable for the simple reason that a motor represents a trans-

former, and such a transformer we well know we can bring
to a very high efticiency. On the| other hand, the
armature may be provided with conductors that are of
comparatively low resistance, and it is a mere matter of

making a perfect arrangement for short-circuiting. You
will see the advantage of this dispr silion of the closed-
circuit coil—that this action is maintained always at the
maximum, and it is indeed more perfect than if the
polarities were shifted by means of a commutator.

Battery and Alternating Current Trans-
formers.

The I^ondon Society of Telegraph Enginee s and Elec-
tricians at the meeting April 26th, continued the discussion
of the paper of R. E. Crompton, on the** Battery Trans-
former vs. the Alternating Current Transformer." W. B.
Esson said it was generally agreed that accumulators charged
with a current at 2.5 volts would give a discharge current of 2
volts, giving a maximum possible efficiency of 80 per cent.

In actual practice probably even 70 per cent, would very sel-

dom be attained, and the results obtained at Vienna, viz, , an
efficiency of 60 or 61 per cent., might be considered the
general average. Mr. Crompton's estimate of /^8,ooo for
the generating station, on the battery transformer system,
was too small ; but he agreed with the author that his es-

timate for the cost of the alternating machines was below
the mark, as at present their cost is much higher than that

of continuous current dynamos. With regard to working
expenses, he did not think there would be much difference

between the two systems. He thought the reliability of
either system would be about the same, for though there is

an objection/^;' Jif of moving machinery, there would be very
littledanger of a breakdown if duplicate machinery was kept
ready for use. On the alternating transformer system the al-

ternative methods of distribution were : Large transform-
ers feeding a net work at too volts ; or small transformers
in every house, with a primary current at 2,000 volts in a

distributing network. He considered that present experi-

ence would tend to induce distrust of the permanent relia-

bility of an underground network carrying a current at

2,000 volts. If the former system were used, the cost of

the mains would be about the same as if accumulators
were employed, except that the charging main in the trans-

former system would carry a current at 2,oco volts as op-
posed to one at 500 volts in the accumulator system, giving
a considerable economy in favor of the transformers. He
considered that, except in the matter of the charging mains,

there would be very little difference in cost between the

two systems.
Professor Forbes observed that the paper was of a charac-

ter not often read before the society, dealing as it did, mainly
with hypothetical results. He considered tliat the discus-

sion was of much greater value than the paper itself

He would have liked a paper from Mr. Crompton describ-

ing the actual results obtained in Vienna and at Kensington
Court, and giving precise details as to the efficiency of the

accumulators. The object of the paper, as set out by the

author, was to show that distribution by means of trans-

formers had no advantages over other methods. He had
then selected an example as disadvantageous as possible to

the former, viz., a small lO.ooo-Hght central station sup-
plying a closely contiguous district- Therefore, even if he
made out his case in the example selected, it would not

prove his assertion. He might have considered numerous
other systems, and there was no doubt that the least costly

would have been the system recently carried out by Mr.
Stanley in America, and referred to in Mr. Mackenzie's re-

cent paper on transformers. The speaker had formerly
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obtnined details of tlic cost of cluclricdly lighling tlie club

district of Tall Mall and St. James', and hib cakulatioiis

based on these figures, showed that the cost per canille

power per annum of the different systems was as follows :-

Cost per candle power
System. per annum

s. d.

Simple parallel system - 2 o

Three-wire system— ._ i 10^
Multiple series system i 10

Multiple scries system carried out in com-
pliance with 13oard of Trade regula-

tions as regards pressure at the house
terminals 2 o

Simple series (Bernstein's) system i loj:^

Transformers -. - I 11^
Storage batteries ._ _ __ 2 4
The most important of Mr. Crompton's tables were tliose

relating to tlie cost of installations and maintenance. He
compared the table which gave the cost of a plant for an

output of 600 kilo- watts, with the results obtained in Ameri-
ca. With the Wcstinghouse transformer system in use there,

600 watts were obtained in the lamps per i h.p. Mr. Cromp-
tou demanded 1,450 horse power instead of 1,000, which
would be sutVicieut according to Ameiican practice—that is

to say, he added nearly 50 per cent, to the maximum, a reserve

enormously exceeding what was requisite. This would
reduce all the details of his estimate. The cost of dyna-
mos and exciters per kilo-watt given in the paper was cor-

rect according to the .\merican estimate, but this would
also include the cost of all adjuncts.

The cost of transformers Mr. Crompton estimated at

;^7,500, while it should have been ;;^4,ooo. f^ is chief error,

however, was with resp ct to the mains, and arose from his

failure to appreciate the advantages of the transformer sys-

tem. His allowance of 22,000 yards of mains for 10,000

lights was too high. In a case like this no one would think

of taking up the pavement and laying down culverts, be-

cause overhead wires were more suitable for a small installa-

tion of this kind. The pressure of 480 volts assumed by
the author exceeded that allowed by law. His wires would
carry a current of about 1,500 amperes at this pressure,

and for this he assumed that a wire of 2.55 inches sectional

area would be required, which could not be carried over-

head. Still more would this be the case if the Board of

Trade regulations were complied with. He would, there-

fore, reduce the estimate for the mains from ;^2o 430 to

;^0,ooo, and the total cost of the station, on the alternating

transformer system should be ;^34, 140, instead of ;^57,44o,

and it was the former figure which should be compared with
Mr. Crompton's own estimate of ^59,762 for the cost on
the battery transformer system. Mr. Crompton's calcula-

tions for the accumulator system a'so contain'ed serious

errors w-ith regard to the efficiency. This he assumed to

be 80 per cent, for the whole system—that is. for the con-
ductors aud accumulators combined—and he admitted a
loss of 10 per cent, in the charging and 4 per cent, in the
discharging mains. Professor Forbes found that the loss

on the charging mains would be 12 per cent., making a
total loss in the mains of 16 per cent., and therefore leav-

ing only 4 per cent, for the loss in the accumulators, which
would, therefore, have to give an efficiency of g6 per cent.

Again, he gave 416 amperes as the rate of discharge of
each cell for five hours, or 2,080 ampere hours, and stated

that they were capable of a rapid discharge of 1,352 am-
peres. With this rate of discharge he only allowed 15 per
cent, for depreciation. Professor Forbes did not know of
any company that would agree to maintain storage batteries

at this price. Mr. Preece, whose cells were being carefully
attended to, had stated that they lost lib. in iblb. during
the first year. Mr. Crompton then assumed that he could
get such cells as these at £40 each. This estimate of price

he had only based on hearsay, as was also the case with his

figures for the alternating system. If he had confined him-
self to his own experience; the results would probably have
been very different. Mr. Crompton had stated that Ameri-
can experience was of no assistance ; but the speaker, on
the contrary, found that during the few months in which he
had recently been studying the alternating transformer sys-
tem in America, he had obtained more practical information
than he could have gathered by reading everything that had
ever been written by English authors on the subject.

Mr. Crompton had characterized as nonsense the state-
ment that the cost of laying down conductors was approxi-
mately proportional to the cost of the copper. This would
not be the case for small sections, but for these overhead
conductors should be employed. For large installations
requiring heavy mains, it was necessary to put them under-
ground, and for such installations—say of 100,000 lights

—

the cost of mains would be very nearly proportional to that
of the copper. Mr. Crompton had offered to carry out an
accumulator installation at his own estimate, it was true

;

but then he would not be allowed by the Board of Trade
regulations to carry it out. On the other hand, the trans-
former system was allowed, and the speaker knew plenty of
contractors who would be very pleased to carry it out on
the alternating system at Mr. Crompton's estimate of
,^57,000.

Professor Forbes, at the request of Mr. Preece, next gave
a short account of his experience of the transformer system
in America, and stated that he had been specially im-
pressed by the small number of men attending on the sta-
tions. As an example, he stated that at Denver, where
coal was the fuel used, the staff for a 7,000 light installation
consisted of one manager at I150 per month, one secretary
at $80, one office boy, two dynamo attendants at S70. two
engine attendants, five firemen, two line inspectors, and
one man for repairs. At Pittsburgh and Allegheny natural
gas was used instead of coal, and the supply was regulated
automatically, so that th^ boilers for a 10. coo-light station
were looked after by one man only. The Westinghouse
engines were in very general use for alternate current light-
ing. They were not the most economical, but were very
suitable

; and the Westinghouse governor, which ran in an
oil bath, was extremely sensitive. The dynamos differed
greatly from the types used in this country. The field

magnets consisted of an iron ring, with sixteen poles turned

inwards. The armature was formed of thin iron plates

bolted together, and wound with sixteen coils separated by

wooden lath-i. The construction of these machines was
excellent, both mechanically and electrically, and the heat-

ing was much less than might be expected. The power
used i[i exciting was 2 per cent, of the total output. 'Ihe

weight of a 2,000-light machine w-as iS. 000 lbs., antl the

speed 1,000 revolutions. The space taken up by the laths

ought really to be occupied by useful material. If iron

were put in the cost would be very largely increased, owing
to the mechanical difficulties. He had suggested that the

laths should b-' removed and replaced by a separate circuit

'agging behind a quarter of a period. 'Phis would increase

the output by 25 or 30 per cent. He had tested the con-

verters at the Westinghouse works at Pittsburgh by the

same calorimetric method which Professors Ayrton and
Perry had recently employed. He found that the 30-light

converter, when working at half its maximum load, gave an
efficiency of 95 per cent. Only three types of dynamos and
five types of converters were constructed at the Westing-
house works; this restriction to a limited number of types

enabled the machines to be manufactured on a large scale,

and supplied at a much lower cost than would be possible

if each machine were constructed in accordance with a sep-

arate specification, as was the custom in England. It also

had the advantage that if any part of a machine gave way,
it could be supplied immediately from the works in answer
to a telegraphic order. The switch boards in use at the

American central stations were remarkably small and sim-

ple in comparison with those in use in llngland for non-
transformer systems. Some of the switches and other fit-

tings used by the Westinghouse company were exhibited.

J. E. H. Gordon pointed out with reference to the load

diagrams exhibited, that while the London diagram showed
a maximum demand at 7 p. M., that for Brooklyn was at

5.30, that for Cincinnati at 5.45, and that this exactly corre-

sponded with the difference in the dinner hour in London
and the United States. Mr. Crompton had been put at a
disadvantage by his desire to abstain from advertising his

own wares. He himself had concluded a contract with
Mr. Crompton for the supply and maintenance of Howell
accumulators for the installation which he was carrying

out at Whitehall. There were to be eight batteries of sixty

cells each, and ten spare cells, at a cost of ,^6. 15s. per
cell 1 he nominal rate of discharge was to be 105 am-
peres with a capacity of 525 ampere hours. At a discharge
rate of 200 amperes the capacity was to be 375 ampere
hours. At 105 amperes discharge rate a minimum effi-

ciency of 75 per cent, was guaranteed, 85 per cent, at 75
amperes, and 90 per cent, at 45 amperes. If these condi-

tions were not attained, Mr. Crompton undertook to supply
extra batteries at his own cost to bring the capacity and
efficiency up to the required standard, by reducing the rate

of discharge of each cell. The batteries were to be kept
in a condition equal to new at a yearly rate of T2^ per
cent, on the original cost.

Mr. Sellon thought that overhead mains would not be al-

lowed in England as they are in the United States. Most of
the advocates of the transformer system admitted that distri-

bution by accumulators was the ideal system, and that the
other was only a stop gap. Accumulators had been dis-

credited because they could go wrong without its being im-
mediately evident, as in the case of dynamos. This objec-
tion would not apply to the system of distribution from
local stations, where the accumulators would be under
competent care. He considered that the ideal method
would be the combination of continuous current trans-

formers and accumulators. During the period of maximum
demand the supply would be -obtained from both sources

;

during the period of mediiiro demand, or about half the
time, the whole plant would be at work, and the surplus
current would be used to charge the accumulators ; during
the period of minimum demand the supply would be from
the accumulators alone.

B. Drake thought the public preferred the accumulator
system, even if they had to pay more for the light. He
advocated the same mode of working as the author, viz.,

running the dynamo continuously through the battery, and
using the latter as a source of additional supply during the
period of maximum demand, and also to guard against a
breakdown of the machinery. The lighting during the
day to be from the batteries only.

F. King thought Mr. Crompton might have used a
higher pressure for charging. At Colchester they had used
1,250 volts for two and a half years without a breakdown,
and when the cables were taken up they were as perfect as
when laid down, the good condition being due to their
having been cased in lead. The speaker proposed to use
a current of 2,750 volts for charging. Mr. Crompton pro-
posed only four subsidiary stations, and therefore the
pressure would vary considerably

; to avoid this, ten sub-
sidiary stations would be necessary. He advocated the use
of a complete storage system, as he did not think reliance
could be placed on the continuous running of any dynamo,
and he thought that accumulators could be constructed
which could not be run down by any internal action. If
the peroxide plate only lasted for three years, the accumu-
lators could be maintained at a rate of 10 per cent. Stor-
age batteries should never be charged in parallel, as very
small differences in the counter electromotive force would
produce large differences in the charging. He had made
batteries which gave an output at the rate of 150 watts for
seven hours, with a fall of only 4 per cent, in the pressure.

Stewart Russell thought that most of the failures in un-
derground electric lighting cables, especially a few years
back, arose from the use of inferior cables with light insu-
lation, and with no mechanical protection. He gave in-
stances of American cables laid underground for arc light-
ing from Thomson-Houston machines, which subjected
them to a much greater strain than the alternating system.
Among other instances of successful underground cables
he mentioned cables at Milan carrying a continuous current
at 1,500 volts or an alternating current at 2,000 volts;
and a cable at Brussels, five miles long, carrying a continu-
ous current at 1,400 volts. At Silvertown, cables for arc

lighting had now been underground for five years without
rec|uiring any repairs, .'ind the two cables supplying four-

teen or fifteen lamps had been laid side by side in the same
trench.

Mr. Fleetwood observed that it would be quite impossi-

ble to put culverts such as Mr. Crompton described under
most of the London streets, as the space was already so

fully occupied that it was often imposible even to find

room for 3 inch pipes. Ife considered the use of iron pipes

to be the best means of protecting permanent underground
dables.

Globular Lightning.

Captain Moore, of the steamer Liberian, ac-

cording to the New York Tribune relates the fol-

lowing observations of globular lightning off Cape
Race. "A large ball of fire appeared to rise out
of the sea to a height of about fifty feet, and
came right against the wind close up to the ship.

It then altered its course and ran along with the

ship for nearly two miles. In about two minutes
it again altered its course and went away to the

southwest against the wind. It lasted about five

minutes, and, as I have at other times observed
the same phenomena off Cape Race, it seems to

indicate the approach of an easterly gale." Lieut.

V. L. Cottman of the navy has charge of the

branch hydrographic office in this city, continues

the Tribune, speaking of this rare and most inex-

plicable form of lightning, said: " A globe of fire

floats leisurely along in the air, in an erratic sort

of a course, sometimes exploding with great

force and at other times disappearing without
exploding. On land it has been observed to go
into the ground, and then reappear at a short

distance; and where it entered the soil it left a
rugged hole twenty feet in diameter. Although
there is no doubt as to the facts regarding the

phenomenon, no satisfactory explanation of the

cause has ever been given. It is, of course, en-

tirely different in character from the St. Elmo's
fires as often seen on board vessels during
thunder storms; these remain stationary at the

yard arms and mastheads, and are analogous to

the brush discharge of an electric machine."

Electric Railway in a Colliery.

A description of an electric railway in a

colliery at Zankerdora near Dresden is given in

Engineering. Power is generated above ground
by a vertical engine having lo-inch cylinder with

8-inch stroke, which drives a Siemens dynamo.
The current is led to the shaft, which is about 60

yards distant, by two bare copper wires; then down
the shaft to a depth of 120 fathoms by well insu-

lated conductors to the X rails, which run along

the roof of the wagon way and form the contact

rails. The current is taken off these rails by
sliding contact pieces fixed to the locomotive,

and is led to a switch which can turn the full

current either through the motor, or firstthrough

reducing resistances and then to the motor. A
controlling switch with a seat for the driver is

placed at both ends of the locomotive, so that

perfect control of the speed and of the starting

and stopping of the motor is provided. The
length of the line is about 700 yards, and the

gauge 2 2;5!j; inches. A train consists of about

fifteen tubs, each carrying 10 cwt. of coal; and
the locomotive weighs rather over 30 cwt. The
journey takes from three to five minutes, the

speed varying from five to seven miles per hour.

The plant cost a little above ;£^8oo, including

steam engine, dynamo, motor locomotive car,

conductors, and accessories; it has been working
successfully since 18S2. The cost of hauling

660 tubs per day including itrterest and depre-

ciation at 15 per cent, per year, is 19s lo^d.

New Current Meter.

A new current meter was on exhibition in

Chicago last week and attracted not a little at-

tention. It is manufactured by the Grove Elec-

tric Manufacturing company, of Philadelphia. It

registers in time units very much in the same
manner as the gas meter. A sixteen candle

power lainp burnmg one hour, for example, will

register 5 units; a thirty-two candle power lamp
burning the same time, 10 units. It is independent
of the main circuit. iThe clockwork is self-wind-

ing and the meter needs no attention whatever.

The register is read from a dial as in a gas me-
ter. It is enclosed in a glass case and its sim-

plicity attracts the attention of electricians. The
meter is to be put on the market at once.
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Heavy Duty Engine,
The Porter Manufacturingcompany, limited, of

Syracuse, N. Y., has constructed the heavy duty
engine represented here on the principle that high
piston and rotative speed, modern expansion, and
valve, the wear of which does not increase the

waste of steam, give the most economical re-

sults. The general design of this engine will

commend itself for its plain, substantial sim-

plicity. The massive frame, the bearings in

length equal to th e diameter of the cylinder.

condensation; the guides and crosshead have
large, flat, wearing surfaces, with means of ad-

justing top and bottom guides; the crank disk

is made as narrow as safety will admit,
is counterbalanced and has a back plate con-

necting the entire crank and thereby preventing
a possibility of springing; the connecting rod

is of hammered iron with steel boxes and lined

with special babbitt; the valve is a perfectly flat

balanced valve with double steam ports, and is

provided with a means of taking up wear.

Gas Companies and Incandescent Liglit.

The paper which provoked the most general
interest at the meeting of the Ohio Gaslight asso-
ciation at Sandusky, O,, was that presented by
f . W. Day, of Columbus. His subject was "The
policy of gas companies as to incandescent light-

ing." The questions which those interested in

the manufacture of gas were continually asking
were, Mr. Day said: What effect will the intro-

duction of an incandescent plant have on our
business ? What amount of capital does it take

the hammered steel shaft having the diameter of

half the bore of the cylinder or more, the solid

pillow block, liberal bearing surface of the cross-

head, the generous diameter of the wrist pins,

the perfectly balanced valve—all these tell their

own story without comment or extended ex-

planations. Fig. I is a side elevation of the

crank side. Fig. 2 is a side elevation of the steam
chest side.

Fig. I.

An idea of the general proportions may be
obtained from the following synopsis, of one of

these heavy duty engines, of 243 horse power: Di-

ameter of cylinder, 18 inches; length of cy)inder,

24 inches; number of revolutions, 200; piston

speed in feet, 800; diameter of fly-wheel, 84
inches; maximum width of belt, 28 inches; veloc-

ity of belt in feet, 4,400; diameter of steam pipe,

7 inches; diameter of exhaust' pipe, 8 inches;

to put in such a plant ? Can they sell light as

cheap as we, and make money ? Are gas com-
panies any more favorably situated for furnish-,

ing electricity than anybody else ? "The enor-
mous sales, of incandescent electric light appara-
tus," said Mr. Day, " during the last year, together
with the rapid improvement in the modes of

generating and distributing the current, have
added much that is of interest on the subject.

Fig. 2.

In looking at some of the details the following

seem worthy of special mention: The oiling of

the crank-pin is done by an ingenious device,

patented by the company, whereby the oil drops
from a sight feed cup; the bed is a fine, solid,

rigid casting; the main bearing is lined with
special babbitt metal; the cylinder is covered
with asbestos and wood, which is again covered
with a metal jacket; the bottom ports are placed
lower than the bore, and drain the cylinder of

floor space, width, g% feet; length, 16 feet; shaft

bearings, 9x18 inches; weight, about 28,000 lbs.

Kenneth McLennan, electrician for Swift & Co., at the

stock yards, Chicago, was so seriously injured Wednesday
of last week, in a collision, that it will be some time before
he can resume his duties. He was riding to the stock

yards in a street car and as the car crossed a railroad track

a freight train backed into it. The other passengers
jumped for their lives, and all escaped uninjured save Mr.
McLennan. He had two ribs broken and received severe

internal injuries.

We hear wonderful stories of a new system
whereby the amount of necessary first investment

in distributing plant is divided by ten, and, at

the same time, the loss incident to distribution is

reduced from 10 per cent., at a distance of one-

half mile, to 2}i per cent., and no consideration

shown to distance whatever. Verily, they sound
like fairy tales. We might well ask, ' Where is it

to stop ?' It would seem that the limits had well

nigh been reached. It is, I believe, very gener-
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ally conceded that, for some purposes, the arc

light is far superior togas. It hasbeeiifreciuently

stated that the introdtictionof arc lights is accom-
panied by an increased consnnii)tion of gas in

the immediate neighborhootl where the arc lights

arc used, which increase is directly traceable to

tlie presence of the arc lights. Will this be the

case with the introduction of the incandescent

lamps ? I believe not."

The common but erroneous b lief Mr. Day
said, that there were millions in the business of

furnishing illumination had given companies

interested in introducing incandescent light an

almost unlimited capital. He mentioned the fact

that the Edison Electric Manufacturing com-
pany had in operation at present 68 central sta-

tions with 500,000 lamps, representing a capital

of about $12,000,000, the greatest part of which

had been invested in the last three years. In

less than eight months the Westinghouse com-
pany had established 14 plants, supplying 15,000

lamps, requiring a capital of $350,000, Mr. Day
continued: "In view of these facts it is not safe

to predict that the same energy and push that

characterized the locating of these plants will

not rest until every town in Ohio, in the business

portion of which 500 lamps could be placed, has

been afforded the opportunity of using them?
And if they are not furnished by the gas com-
panies therein located they most surely will be

by some one else. Would a merchant be called

enterprising who allowed a new article of merit,

and in his line, and which he could have handled
with profit, to be sold to a part of his best trade,

to almost the e.xclusion of his own goods, simply

because he refused to put it on the market

—

when he could have sold it at a less price, and at

the same time made as large a per cent, on the

the capital invested as did the other man ? On
the contrary, I think he would be called 'slow.'

"The skeptical will no doubt, 'What has all this

to do with us?' Let us see. 1st. The introduc-

tion of an incandescent plant into the business

district of a town means the loss of the gas con-

sumption of at least one 5-ft. burner for each in-

candescent lamp used. 2nd. The cost of a plant

would depend largely on whether the direct cur-

rent 3-wire or the alternating system were used;

and this, as also the cost of running it, would
depend on the circumstances under which the

plant was to be operated— the distance of the

lamps from the station, the difference in the com-
mercial efficiency of the generating apparatus,

all coming in for due consideration. We will

suppose that the system requiring the least capi-

tal was embraced—we are told that the amount
of investment, including land, buildings, steam
plant, and complete generating and distributing

apparatus erected and ready for use, would aver-

age $25 per lamp. Adding 10 per cent, to this as

a factor of safety, would make a 1,000-light cost

$27,5°°.
" The third question requires more in reply.

We will take, for example, a plant located in a
town, the business portion of which would use

1,000 sixteen-candle lamps. With a 16 candle
per 5-ft. gas, selling at $1.50 per 1,000 cu. ft.,

taking 4 hours as the average daily usage, the
total consumption displaced per month would be
1,000 X 5 X 4 X 30 = 600,000 cu. ft., which at

$[.50 per thousand, = $900, or an average of 90
cents per month per burner. Allowing for leak-

age a little less than 8 per cent., the net profit

on the gas sold at that rate to pay 10 per cent,

on the, capital invested would be 55 cents per
one thousand cu. ft,, or $3.30 per month of 30
days. This would be the net reduction of the

profits accruing to the gas business, resulting

from the introduction of 1,000 incandescent
lamps, if current was supplied from 6 p. m, until

6 A. M. Now, suppose the lamps were furnished
at the cost of a 5 ft. tip, namely 90 cents per
month, the income from the 1,000 would be $900
per month. No meters being used, the charging
consumers with the cost of renewals of lamps, the
company guaranteeing them to last 800 hours,

would have a tendency to limit the hours of use
to those specified in the contract ; but they
would still burn them more than they did the gas
jets." Mr. Day estimated that the hours of use
averaged 5.4 hours per day. " They would cost,"

Mr. Day continued, " with a consumption of 6

pounds of coal per hour per horse power, and an
average efficiency of eight i6-candle power

lamps per horse power, with coal at $2 per ton :

125 II. P
, 4 Iimirs, = 125 X 4 X fi = 1,500 lbs, (?)

50 " 2 " =50x2x6= 600 "

i2'A" 12 " = I2J^ X I2X II = 1,650 "

Coal used for b.inking and starling fires, 350 "

Total, 4.100 lbs.

4.100 lbs. al 10 cents per cwt $4 10

Water, al 30 lbs., per II. P. per hour, = 2,644 gals.,

at 50 cents per 1,000 gals 1 35
Proportion .Superintendent's salary ,-. 2 00
Engineer and station man 3 00
Fireman 2 00
Day watchman I 65
Lineman and helper 2 50
Repairs to engines, boilers, and dynamos, at 5 per

cent, on investment 15 00
Oil - I 00
Interest, insurance, and depreciation, at 16 percent. 12 25

Taxes 60

Making total daily expenses $ 32 00
For average month 32 X 30 >^ = $976 00

" The income being $900, this would make
a net loss of $76 per month. If placed at 90
cents for those used until 10 o'clock, at f i for

those used until 12 o'clock, and at $2.70 for

those until 6 a. m., which would be the cost of a

5-ft. gas burner burned all night, the total in-

come would be $1,060 per month, less $976 ex-

pense, would leave a net profit of $84 per month,
or $i,ooS per annum ; a little less than 35^ per

cent, on the capital invested. A plant under
these circumstances would hardly be called a
bonanza. In cases where, as Mr. Wood sug-

gested, the waste heats could be used to such an
extent as to save 50 per cent, of the fuel, and the

balance could be made up of coke breeze cost-

ing I cent per bushel to handle, the expense of

firing would be reduced at least one-half, making
the whole cost of production per day :

For fuel, 2,050 lbs,, at i cent per bushel ;$ o 52
Other expenses 27 42

Total $ 27 94
In round numbers, $28 x 3oJ^ = $854 for av-

erage month. With an income of $1,060 and an
expense of $854, we have a profit of $206 x 12

= $2,472, or nearly 10 per cent, per annum on
the capital as estimated by the Westinghouse
people. By the operation of an arc plant in con-
nection with the incandescent, some of the items

would be divided, making net earnings consid-

erably larger. The cost as estimated here is, no
doubt, larger than it would be placed at by the

electrical engineers ; but we had better err on
the safe side. The manufacture of a cheap fuel

gas made use of in gas engines, together with
the advantages of cheap and efficient storage

batteries or accumulators, would lower consider-

ably the amount of first investment, and, at the

same time, cut down immensely the cost of pro-

duction. However, it will not be long, now, un-
til our energetic hosts will again be able to give
us the benefit of their experience with their new
venture, they being now engaged in putting in

an incandescent lamp. It would seem, from the
figures here given, that gas companies are much
more favorably situated for furnishing both arc

and incandescent lights, or electric currents, than
any body else ; and that they should pursue the
-policy of fortifying themselves in their present
positions by obtaining authority so to do— if

necessary. Keep an eye on the public pulse,

and if they will have it, give it them. By so do-
ing they would make a powerful ally of what
might, under some circumstances, be a formida-
ble foe. Failure to occupy a field of action in

advance of others sometimes results in disaster."

The discussion of the paper was of a conserv-
ative charater. All agreed that the opinions
which Mr. Day had expressed were of the ut-

most importance and that those interested in gas
manufacture would do well to watch closely the
progress of electric light. It seemed to be the
prevailing opinion that at present it might not
be the best plan for gas companies to invest
money in electric light plants, but it was by no
means improbable that in the near future such a
course might be advisable and even imperative.

Seth Low has sent a long communication to the Brook-
lyn board of estimate, which is at present engaged in fixing
the various items in the budget for iSSg. lie goes into an
elaborate argument in favor of retrenchment in the matter
of electric lighting. He says the electric light companies
are now furnishing 1,007 lights of 1,200 candle power for

$182,50 a year each, and he thinks, if compelled to do so
by a reduction of the appropriation, they would furnish
them for $75 each. , . . ,_

Lamp Lighting Schedule.

JUI.Y,

Day of MonUi.

n. M.

8,()(»

NOO
S,0()

8,00
SOO
SOO
N,O0
SOO
8 00
8,00
8,00
i»,00

!>,40

10,00
10 30
11.10
11,40
12 20
1. 10

2 00
No
No
No
7,50
7.50
7,50
7,50
7 50
7,50
7,50
7,50

KxlIngulHli,

1.30
2 (JO

2,30

3 00
3-3')

3-3'i

3A'J
,40

40
40
40
,40

40
40
,40

40
40
40
50
50

light.

light.

light,

9,30
10,10
10.40
11.10
11.30
12.00
12,40
1. 00

Niiiiilier of

5 30
6.00
6,30
7.00

30
30
.40

40
.40

.40

.40

40
00
40

7

7

?•

7

7-

7-

7-

6

6

5

5,10

4 -30

4 00
3.20
2.40
1.50
0,00

I 40
2.20
2.50
3 20

3-40
4.10

4 50

5 10

Tctal number hours. 146.10

The foregoing schedule is praclicalty good for the United States.
The time for commencing to light is calculated atone-half hour

afrer sunset, or one hour before moonset; the time for extinguish-
ment one hour after moonrise or one hour before sunrise.

The time for lighting or extinguishing is given for the day on
which the night commences.

The time up to 12 o'clock midnight Is shown by bold face type;
after midnight by light face type.

CORRESPONDENCE.
Indianapolis Items.

Indianapolis, June 23.—The city engineer has pre-

pared specifications and is ready to advertise for bids for

lighting the city. The specifications are substantially the

same as the old ones. The bidder is to give the city the

first option of purchasing the entire plant at any time

within three years. Bids will be entertained for lighting

the city with any kind of light, are not to be confined to

electricity, and are to be rece'ved up to Monday, July 2d.

M.

St. Louis Notes.

St. Louis, June 23.—The bids are nearly all in for the

plant of the Laclede Gas company. The directors met

last Thursday and appointed a committee of three to de-

cide on one of thirty different bids. The engine men are

nearly as persistent as the representatives of the different

electric manufacturing companies. The company intend

to put in a plant which will have no superior in the coun-

try for beauty, economy and reliability.

Geo. J. Percival reports the sales of two 50 light incan-

descent machines this week. One to the Dr. Harter Med-

icine company, and one to the John Hogan Printing

company.

C. A. Brown, of Chicago, has been in the city for a few

days looking after the Laclede plant. W. J. Buckley

came here on the same errand.

The telephones a:e being replaced as rapidly as possible

by the telephone company. An effort is being made to

organize an electric club here, but the outlook is not en-

couraging.

The post office annex is being repaired, and will be

lighted by arc and incandescent lights run from the custom

house dynamo. B.

THE ELECTRIC LIGHT.
Greenville, Miss., will be lighted by electricity.

The Key West (Fla.) Electric Light company will in-

stall an arc plant at once.

The Schuyler Electric Light company will install a new
plant at Knoxville, Tenn.

The city council of Marietta, O., has instructed th^

clerk to advertise for bids.

The Queen City Electric Light company has been
formed atDallas, Tex., with $100,000.

Lightning recently damaged the electric light plant at

Portland, Oregon, to the extent of $r,ooo.

The Sheffield, Ala., Electric Light company proposes to .

put in additional machinery, to cost $9,000.

The Thomson-Houston company, of Chicago, has sold

a plant of 140 arc lights to the Denver Electric Light
company.
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June 7th a fire destroyed the electric light works at

Salem, Oregon, belonging to Thomas Holman.

The Electric Light & Motor company, of Chico, Cal.,

has been organized with $i,ooo,ouq capital stock.

The Bristol-Goodson Electric Light & I'ower com-
pany of IJristoI, Tenn., will extend its present plant.

The city of Johet. Ill , is now lighted by the Water-
house system of arc lighting. The -people are pleased
with the light.

The H. J. Edwards Electrical Improvement company in

San lose is rapidly putting up poles and wires for lighting

and furnishing power.

The Thomson-Houston company, of Chicago, has sold
a plant of 150 arc lights to the Columbus, O., Electric
Light & Power company.

Some German sea fishermen are making experiments
with the electric light for night fishing. So far the results

are said to have been highly satisfactory,

Wellington W. Cummer, of Cadillac, Mich., has pur-
chased of the Thomson-Houston company, of Chica-^o, a
plant of 50 arc lights for central station lighting.

The Johnson City Electric Light company, Johnson
City, Tenn., has organized, with J. J. Weiler as presi-
dent

; J. W. Thomas, vice-president ; Frank Evans, secre-
tary, and M. I. Gump, treasurer. It has ordered ma-
chinery for a 35 arc light plant.

The stokers in the Grosvenor gallery electric light plant
in London recently struck because, as the secretary of the
company said, a gratuitous meal was served to them cold
instead of hot. The buildings supplied with light by the
com.pany were dark for one evening.

At Henderson, N. C, the Henderson Electric Light &
Gas company has been organized, and proposes to build a
plant at once. The olficers of the companyare: Presi-

dent, W. H. S. Burgwyn
;
vice-president, J. R. Young;

s cretary and treasurer, J. P. Taylor.

C. F. Dunderdale, the Chicago representative of the
Waterhouse Electric ik. Manufacturing company has
lately closed a contract for a large plant for the Joliet Steel
company, of Joliet. 111., which is now being installed. It

comprises 45 arc lights for grounds and 25 series incan-
descent twenty-five candle power lamps for offices.

The Eau Claire Brush Electric Light company, of Eau
Claire, Wis., have ordered of the Fort Wayne lermey Elec-
tric Light company, through Walter K. Freeman, an al-

ternating plant of Soo to i. 000 incandescent lights. The
Eau Claire company are now burning about 130 arc
lamps and have one of the best water powers in the state.

A reader of the New York S7in sends this query to that

paper: "Against my knowledge and consent an electric light
or telegraph company has attached posts and wires to
the root of my house. Can I make it take the posts
down and pay for the damage it has done ?" The follow-
ing answer is given: " You can sue the company if you
want to. The enjoyment of a law suit is apt, however, to

be lingering and painful Find out whether it is an elec

trie light company or a telegraph company. If it is the
former you can cut down the wires and the posts when-
ever you choose; but look out for the wires. If it is a
telegraph company, you can't touch either wires or posts.

If, however, from any accident whatever the wires and the
posts should get broken— if something on the roof should
rub through the wires, for example, you can prevent the
linemen from replacing them. It is against the law, lech-
nically, to destroy telegraph wires, but it would require a
packed jury to convict."

It is not generally known and was not brought out at

Coroner Levy's recent investigation, says the New York
Sun, that every electric light pole becomes, during a

heavy rain, charged with electricity enough to administer
a perceptible shock to any one touching it. Aid. Fitz-

simons found this out practically a few nights ago when
walking along the street with Deputy Coroner Jenkins.
He happened to place his hand for a moment against an
electric light pole. The speed with which he drew it away
startled his companion, who asked him what was the mat-
ter. "There's a silver on that pole and I ran it in my
hand," said the alderman. " I guess it was an electric

shock and not a sliver that ran into you," said the deputy
coroner, and upon investigation that was found to be the
fact. One explanation is that the pole gets its charge by
induction from the current passing near the iron frame
surrounding the light. Another explanation is that the

moisture penetrates the insulation of the wires at weak
points, and covering the wires and poles with a more or

less continuous sheet of water, conducts away a portion of

the charge of the wires. If this is true, a rain heavy
enough to keep a continuous stream flowing from a spot
where the insulation was broken to and down a pole would
carry off a dangerous charge, and might seriously injure a

person receiving it.

In a report of Charles Neuer, United States Consular
Agent at Gera, Germany, that gentleman says : "While
the electric light is gradually taking the place of illumi-

nating gas, the latter is evidently going to meet with an ex-

tensive use in another direction on account of its consider-

able evolution of heat. In comparison with the electric

light it is this property which is—apart from minor bright-

ness—considered as its principal deficiency. It is stated

that the heat of a kilogram of gas amounts to 13,000
calorics, while from a kilogram of pit coal on an average
only 7,500 calories can be obtained. In otl^er countries

this heating power has been applied already for economical

as well as industrial purposes. In Germany, however,
such an application is to be found only in comparatively
few cases, because its practical value, though proved and
acknowledged by experts, is still doubled by a part of the

public, while to another part it is either insufficiently or

wholly unknown. Particularly the offensive smell and
great expenditure form the principal objections, and they
are, considering the quality of most of the gas stoves

hitherto used, not unfounded. Lately some technologists

and manufacturers have succeeded in inventing and intro-

ducing new systems, and it is attributed to their efforts

that the people at large lake a greater interest in the sub-
ject. The administrations of gas light companies are also
striving to bring to the knowledge of the public the
economical value of gas heating, thus complying with the
fundamental principles for an extensive introduction.

Moreover, in some of the largest cities like Berlin, Lcip-
sic, etc., the price of gas for healing purposes has been
reduced, and temporary as well as permanent exhibitions
of gas stoves have been brought about to facilitate a com-
plete knowledge of their uses and advantages."

THE ELECTRIC MOTOR.
It is reported that an electric road will be built at Sac-

ramento, Cal.

There are said to be eighteen electrically worked roads
in England.

The Sprague company has closed the contract for equip-
ping the Hartford and Weathersfield railway.

The American Electric Motor company has been incor-
porated at Jersey City, N. J., with $1,000,000 cap'tal

stock.

The Manchester Railway and Improvement company of
Manchester, Va., has received a franchise to operate an
electric road in the city.

The Attleboro, Mass., Electric Light company has
delermlned to build a railroad five miles long, which will

be operated by Van Depoeie motors.

The electric road is running in a most satisfactory way at

Ansonia, Conn. Additional motors and cars have been
ordered. The Van Depoeie system is employed on the
road.

Kearney, Neb., has about five miles of street railway
and will soon extend the present system at least two miles.

It is being arranged to run the cars by electric motors from
water power as soon as practicable.

The Lewiston, Me., Journal, is now printed by means
of a 10 horse power Baxter motor, current for which
travels over seven miles through the streets of the city,

after leaving the central station, before it reaches Xh^ Jour-
nal office.

Superintendent Aldrich, of the Carbondale Electric

road, has made a remarkable record with one of his cars,

which is now running its sixteenth consecutive day with-

out change or filing of brushes. Says the Carbondale
Leader oi June 12th: Ordinarily the brushes on a railway

motor with other systems are expected to need changing
or replacing at least once a day, and many times oftener,

and so this feat is something out of the usual line of oc-

currences, and shows what the Sprague motor with judicious

and careful handling can do.

C. P. Mafiitt, president of the Mi.ssouri Railn'-ad com-
pany, of St. Louis, last week stated that the company
about eighteen months ago received permission from the

city council to place in operation a cable or an electric mo-
tor on the Laclede avenue line, and that a new motor
power wou d be put in in the spring. Tlie cars using stor-

age batteries have not proved entirely successful, and the

electric motor with a current of electricity on a wire sus-

pended above the line in the street will probably be given
a fair trial. However, the council before objected to the

wires in the street, claiming that they would be disadvan-

tageous, and another request will be made to allow the

company to give thar system a fair lest. If the elec-

tric motor is not adopted, a cable will likely be
placed in operation on that line next spring. It is also re-

ported that the Washington av' nue line of St. Louis has

not yet abandoned the idea of further experiment with ac-

cumulators. They have ordered two more new cars of

that system, which will be placed on the line in a few days.

The Kearney Canal & Water Supply company, of

Kearney, Neb., has completed the canal which taps the

Platte river sixteen miles west of the city, and is now pre-

pared to lease permanent power direct Irom the canal.

Victor turbine wheels have also been set 200 feet from the

canal, to which the water is conducted from the forebay
through a fifty-four inch iron pipe, with a direct fall of

sixty feet, and, when preferred, power will be leased direct

from the line shaft. Arrangements will be at once per-

fected for the transmission of power through electrical

motors to all parts of the city Power can be furnished in

this way in any desired quantity, from one-half horse power
upwards, and at reasonable prices. The work of enlarg-

ing the canal will be continued until the capacity shall

reach ten thousand horse power, or more if required. The
dynamos of the Kearney Electric Light & Power com-
pany are now run by water power. Extensive plants for

the manufacture of pressed brick, terra cotta ware, tile.

etc., and for the cutting and dressing of stone I'or buildings

and ornamental purposes, are being erected, and will re-

ceive their motive power from the same source.

THETELEPHONE.
A St. Louis telephone subscriber writes to a paper in

that city: " Telephone rates should be graded, if possible,

according' to the amount of service needed by the patron

—

something on the plan adopted by the commercial agencies.

If a firm sends in but few questions to one of the latter

he pays but $150 or so. If he neetls a great deal of serv-

ice he is charged as high as $250 Why, the telephone is

invaluable to me. Doing business as i do, from Caron-

delet to Bremen, and from Belleville to the West End, I

hardly see how I could get along without it Hut there

are others who use them quite infrequently, and pay the

$100 per year as a convenience incase of necessity. It

would be but justice to them to charge them less than oth-

ers who use the instruments more, if some feasible means
could be had to adjust the rates."

Following is a dispatch from Albany; This city was
visited by a severe storm June 22d. The lightning struck
buildings and fired the extensive plaining mill of Willard
& Barnard, in close proximity to the lumber district. The
prompt arrival of the fire apparatus alone prevented a dis-

astrous fire The flames were extinguished after two
hours' hard work. The loss is comparatively small and is

covered by insura^-ce. A telephone in the store of Harnet
Winne at Cedar Hill was torn out and cast into the slreet

and the side of the building demolished. An excursion
party from this city took refuge in the store and several

were prostrated by the electric fluid. Several yachts of
the Albany Yacht club, which had its regatta to-day, were
capsized during the storm and the crews had narrow
escapes.

THE TELEGRAPH.
The I-os Angeles, Cal., grand jury recently recommended

that the telephone and telegraph wirei be put underground.

A London correspondent is informed that the crown
agents for the colonies have decided to enter into a con-
tract for the laying of a telegraph cable from a point on the
coast of Western Australia to India or Ceylon, so as to be
in connection with the Indian telegraph system. The sole

right to work the cable will be conceded for 21 years.

The Nebraska Southern Railway company has lately

been incorporated under the laws of Nebraska with general
offices at superior. Neb The capital slock authorized is

$6,000,000. The directors are : Aaron S. Everest, C. E.

Adams,James H. Kesterson, Ashur Beal, J. M. McElhinney,
A. C. White, and F. P. Bownell, 'Phe general nature of
the business to be transacted is the constru tion. mainte-
nance and operation of a railroad with telegraph lines in

conection therewith.

The Boston Herald in an art cle on cable dispatches de-

scribes the dismay of an Irishman who handed in a cable mes-
sage which was to be sent to a relative in Aspinwall, and was
informed that the charges would be $166 56. The clerk

who was interviewed on the subject said ;
" That sort of

thing is happening all the time. Ignorant people get the
idea that they can send anywhere for 25c. Lots of them
try to wheedle us into taking less than thetarifl and others
try to bully us. Some want us to send collect, which we
won't do, save in answer to messages, and some want us to

charge it. The charges for cable service are so outrage-
ously out of proportion to land service that inexperienced
persons are staggered. Now a ten word message, with its

direction and signature, costs only %\ to San Franci^^co, and
counting the address and signature seven words, not less

than $117.98 to Aspinwall, and yet the distance is about
the same. The American cable companies are not respon-
sible for these terrific rates, lor they have to char^^e the
rates prescribed by the governments or companies the}'

connect with."

"Yes, I am the telegraph operator, says a hard-working
man in the Boston Globe'' 2.x\A 1 claim the honor of being
the hardest-worked man in the business, even though I do
run a country office and am called a plug by the city men.
I hold no ess than twenty positions. I am town clerk,

justice of the peace, real estate agent, insurance agent,

postmaster, stage agent, express agent and manager of the
telegraph office For the express company I act as shipping
clerk and delivery clerk, and in the telegraph office I am
manager, chief operator, night manager, cashier, receiving

clerk, delivery clerk, operator, book-keeper, batteryman
and messenger. In addition to these I am president of the
village debating club. I owe my popularity to my te'e-

graphic abilities. The inhabitants of this out-of-the way
locality look upon the telegraph as a wonderful and awe-
inspiring institution, and they ai^cribe to me an almost
superhuman knowledge and power. Only last week I re-

ceived a call from a victim of chronic rheumatism, who
had heard of electric cures, and thought I must be so
charged with the fluid that I could make him a well man by
the mere laying on of hands. I am frequently asked if I do
not feel the injurious effects of electricity that the instru

ments give off to the atmosphere."

Miscellaneous Notes.

Henry Banta, keeper of the Nyack city dog pound, has
made preparations to kill every dog by electricity.

The Western Electric company of Chicago has put a
complete fire alarm system in the Stewart hotel, San Ber-
nardino, Cal.

It is staled that Dr. J.
('. Walker, of Great Bend. Kan.,

has invented an electrical attachment that can be applied

to any battery, to be used in extracting teeth or other work
in dentistry. He has applied for a patent.

A dispatch from Wilkesbarre, Pa., dated June 24th, says :

" During a thunder storm here to-day lightning struck the

Puritan Congregational church while service was being
held, and many of the audience were prostrated by the

shock. Over a dozen women fainted from fr ght. A
panic ensued, but was allayed by the pastor calling out:
' Fear not

;
you are in God's house.'

"

In the case ol a person listening to his own voice and ut-

terances from the graphophone, there is much tor curi-

osity, if not wonderment says the Boston Herald, 'i"he

person who never heard himself speak as he has heard oth

ers (outside of himself, as it were), is astonished at ils

sound. ' Can that be my voice us others hear it ?" he
mentally asks, for it sounds in his ear with an almost un-
familiar ring and tones.

Ihe interior of the Tenth Presbyterian church in Phila-

delphia has been badly damaged in a mysterious manner.
A large portion of the ceiling fell during last week, com-
pletely demolishing the cosily chandeliers and a number of
pews ; the gallery on the east side was wrenched from its

place and is in danger of falling. It will cost at least §500
to repair the damage. One theory advanced forthe wreck
is that during an electric storm the jarring of the thunder
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may have caused the building, which is sixty years old, to

scltlc. rr="ij

The Due dc Kelirc lias designed an instrument, which

he calls a phonozcnoKraph, intended to indicate the dircc-

l oa of any distant sound, says the London Eh-cfricinn.

A micropiiouic plate of peculiar construction is fixed in a

verlical plane, and is in circuit with a battery and a tclc-

lilione receiver, or a Dcprc/.-D'Arsouval galvanometer and

a Wheatstonc briilge The microphone is more or less

affected by a distant sound, according to the angle that it

makes with the source. Hy moving the plate about until

the maxinuim efTccl is obtained the observer is enabled to

exactly locale the direction of the sound. The indications

of the telephone receiver arc absolutely accurate, but those

;ilTorded by the galvanometer are less so. and this latter ar-

rangement will require great modincalion of tiic micro-

phonic plate before it can be said to be of a practical nat-

ure. This instrument may possibly prove of use at sea in

preventing collisions in foggy weather.!

Scientific men are deeply interested in the phenomena
accompanying the building of railroads in Mexico. Re-

cently great damage has occurred to the Mexican Central

from water spouts bursting on the track. It seems to be a

fact that water spouts are attracted by iron tracks and tele-

graph wires. Engineers assert that as fast as construction

advances rain follows, and they believe this to be owing to

the large quantity of steel rails on ilat cars, which are car-

ried forwaril in the work. They add that the country be-

fore and behind is dry, but where the steel rails are ac-

cunuilated the water comes, within a circuit of a few miles,

in bucketfuls. We seem to be steadily approaching the

s lution of problems of gieat importance concerning the

arlit'icial production of rain and the effect of railroads on

electrical discharges and distribution. It is not improba-

ble that our arts are closely associated with climatic

dangers as well.

—

Globe-Democrat.

MM. Gouy and H. Rigollot describe a form of apparatus

for measuring the intensity of light. They have found

that a plate of oxidized copper submerged in a solution of

chlorine, bromine, or iodine becomes extremely sensitive

to luminous rays, even of the feeblest intensity, and can

bi employed as an actinometer. In a solution of sea

water two plates of copper, one of them being oxydized,

have in total darkness an e. m. f. of some thousandths of a

volt. When light is admitted this e. m. f. increases, the

oxidized plate becoming more positive. Two similar

plates will equally answer if only one is exposed to the

light. Singularly, the variation of e. m. f. is more pro

nounced through a circuit of several hundred ohms. The
experiment succeeds very well with a Deprez-D'Arsonval
galvanometer ; with a Thomson galvanometer the sensi-

bility is greater still, the effect of a single candle at several

yards distance being quite noticeable. The oxidized plate

can be easily prepared by heating in a Bunsen flame.

This apparatus is very easily made and employed, and
may render many services in scientific experiments and
other applications.

Since the electric railroad was installed in Ansonia,

Conn , a great many stories have been reported from that

enterprising place. Here is the last: From the motor the

current passes through the wheels to the rails and is supposed

to return to the plant again. But it does not—all of it. There
is a big quantity escaping all the time, \arying in intensity

according to whether the cars are running light and on a

level stretch of track, or whether they are heavily loaded
or going up some of the steep grades, of which there are

several on the line. The electricity escaping into the

ground affects the telephone system and causes a disagree-

able and annoying buzzing sound. Besides, it causes the

drops to fill in the central office, and no way to remedy
the difTiculty has been found. It remained for the ever-

present small boy to discover a benefit in the escaping
electricity. Not far from the street where the tracks are

laid runs the Naugatuck river. In this the boys are wont
to bathe. On Saturday, when the youngsters met in

swimming, they were astonished at the peculiar sensation

they experienced. It was not at all disagreeable. On the

contrary it was pleasurable, though at times some of the

boys would give a jump and a yell as though they had
stepped on a piece of glass and cut their feet. The feel-

ing was so pleasant that some of them remained in the'

water for hours, and only came out when hunger forced

them to go home for supper. It is learned by experiment
that the sensations were caused by the electricity, ai'd it is

proposed by the shrewd Yankees of this money-making
town to lease the banks of the river and establish bathing
houses, that people may take a pleasant, invigorating bath
at a small cost.

"What is your opinion upon the subject of lightning
rods?" was asked of Chief Walker; of the city electrical

department, by a Philadelphia Recorder reporter.

"Candidly, in nine cases out of ten," he replied, "I think
they are humbugs. I believe it is a fact that more barns
are struck and burned tliat have lightning rods on than
with them off. In the first place, it is best to keep elec-

tricity as far away from a building as possible. The object
of the lightning rod is to attract it. The rod is supposed
to act as a conductor of the electrical current to the earth,

but instead of being carried off, the current, in conse-
quence of faulty construction of the rod or attachments, is

frequently switched into the building. The end of the
wire is supposed to be buried in moist earth, the moisture
acting as a good conductor. Without strict attention the

iron becomes oxidized and rusts off, and then the rod is

worse than nothing. It is a positive danger under such
circumstances, attracting the electricity of the atmosphere,
and having no adequate outlet for it. Then, again, the
same danger arises when the insulators upon the sides of
the building become defective.. The lightning is attracted
from the atmosphere, where it might have remained but
for the rod, and it is turned loose against the building on
its way to the earth. If, for instance, the attachments on
a barn are poor or worn out the current may be deflected
and set fire to the building. This is no uncommon occur-
rence. In this city some years ago the rod on the Belmont

water-works was struck, and it fused. The current flowed

on down and played about the machinery in the liveliest

kind of a way. A big stone was knocked off the Wash-
ington monument by lightning. Whenthc ground contact

is good and the lightning is about to strike a building a

rod may be of use. but I think the rods do more harm than

good. There w,is a time when farmers were scared into

rodding their barns and houses, but I liiink they are get-

ting over that."

Personal Paragraphs.

A. A. Forman. of Eau Claire. Wis, was a guest at the

Chicago Electric club last Saturday.

A. F. Stanley, of Ilazazer & Stanley of New York,

visited his old friends in Chicago last week.

II. A. Glasier, vice-president and western manager of

the Jarvis Engineering company, is just home from the

east.

William Harrison has been appointed general manager

of the Helena Steam Power & Electric Light company
of Helena, Montana.

E. C. Sims, agent of the Armington & Sims Engine

companv, Chicago, is dangerously ill at Niagara Falls.

Mr Sims is a brother of Gardiner Sims and has many
friends in the west who will anxiously await a favorable

outcome.

Brainard Rorison, secretary and general manager of the

Jenney Electric company, of Indianapolis, returned a few-

days' since from a six weeks' stay upon the Pacific coast.

The company's business is large throughout California, and

is growing rapidly.

Henry D. Hall, secretary and treasurer of the Consol-

idated Railway Telegraph & Telephone company since

its organization, has resigned, and will spend the summer
in Colorado. His resignation was received by the directors

with earnest and complimentary expressions of regret.

S. A. Barton, the new president of the Chicago Electric

club, and general manager of the Thomson-Houston
Electric company, left for the east Monday, to be gone

two weeks. The inaugural meeting of the club will be

postponed until his return.

It is significant of the enterprise and inventive skill of

American electricians, says Industries, that at the time

these lines were being printed Nikola Tesla brought before

the American Institute of Electrical Engineers an actual

solution of the problem which we on this side of the At-

antic merely foreshadowed as possible at some future

time. The solution may perhaps not be perfect in its pres-

ent form ; but as far as it goes it is a long step in the

direction of applying alternating currents for motive

power purposes, and as such it will be appreciated by

those of our readers who are interested in the distribution

of electricity from central stations.

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 LaSalle street, Chicago,

furnishes the following quotations on some of his specialties

in telephone stocks

:

Chicago 350 375
Central Union 47 48
Michigan _ 7q 80

Great Southern --- 35 40
Colorado — 19 21

Rocky Mountain Bell 40 45
Cumberland 65 68

Wisconsin 108 log
Bell of Mo --- -.- 160 165
Iowa Union 27 28

Missouri and Kansas 70 71

Business Mention.

The Electrical Supply company, of Chicago, have the

sole control of, and are placing on the market, a commutator
conserver which will entirely prevent sparking in electric

dynamos.

The Central Electric company, of Chicago, have made
arrangements to handle the Grove current meter described

on another page.

Electrical Patents.
IssuedJune ig, 18S8.

384,638. Dynamo Electric Machine, Robert Oliver,

Alpena, Mich.
"Claim I. In a dynamo electric machine, the re-

volving armature disk consisting of a skeleton wheel
provided with a series of rectangular recesses, a series

of generating bobbins secured within said recesses,

retaining plates secured to the sides of the armature
core, an insulating ring secured to the rim of the

skeleton wheel, and commutator strip secured to the

face of the insulating ring."

384.644. Multiple Switch -Board Testing Apparatus.
Charles E. Scribner, Chicago, III.

The invention consists in including a condenser in

circuit with the telephone at the different subscribers'

stations and in providing a test battery and signal in-

strument at the central office and switching apparatus
for connecting said battery with the different telephone
lines, whereby it may be determined whether the con-
denser of any given line is included in the circuit, and
thereby enable the operator to determine whether the

telephone of the given line is on or off the hook—that

is, to determine whether the line is in use.

384.645. Magnetic Separator. M. Holroyd Smith, Hal-
ifax, County of York, England.

"Claim 2. In a magnetic separator, the combina-
tion of a rotating cylinder having its face made up of

a series of magnets, a trough arranged along the face

of a cylinder, and a series of propellers in said trough."

384.662 Magneto Electric Fuse. Edmund L. Zalinski,

U. S. Army.
384.676. Automatic Electric Gas Cut-Off for Railroad

Cars. Frederick C. Browcr, Syracuse, N. \.

384,685. Electric Railway. Stephen D. Field, Vonkers,
N. Y.
We give claim ro :

" The combination of a circuit

completing device, as li, adapted to travel in a conduit

and having a brush at each end thereof, said brushes

being separated by tiie space described, and aii insulat-

ing box or housing. K. for said device, having slois

tiierein, tiirough which tlic brushes protrude, whereby
the device is prevented from establishing an electrical

connection, except through the brushes."

384,755. Danger Signal for Bridges Milon O. (Jodding,

Monrovia, Cal.

384,775. Electro- Magnetic Parcel Carrier, Morris C.
Mengis, New York, N. Y.

384,796. Electric Gas Lightmg Device and Gas Cock.
William Tag and Sanford C. Smith, Philadelphia, Pa.

384,806. Rack for Electroplating. William W. White.
Waterbury, Conn.

384.810. Automatic Electric Block Signal System Thos.
D. Williams, Allegheny City, and John S. Lucock,
Bellevue.

"Claim 3. The arrangement of two or more line

circuits consisting of line wires and differentially

wound polarized relays connected together in series by
connecting one coil of each such polarized relay at

each station with the line wire of one circuit and the

other coil of the same relay with the line wire of the

next adjoining circuit."

384.811. Apparatus for Operating Automatic Block Sig-

nals. Thomas D. Williams, Allegheny City, and John
S. Lucock, Bellevue.

384.815. Incandescent Lamp Socket and Switch. James

J. Wood, Brooklyn, N. Y.

384.816. Commutator for Dynamo Electric Machines.
James J. Wood. Brooklyn, N. Y.
The object of the invention is to prevent the metallic

dust which is worn off the commutator from lodging
within the armature or between parts of the commu-
tator or armature, and thus causing short circuits, and
at the same time allow a free circulation of air through

the hollow of the armature. We give claims 3 and 12:
" 3. The combination, with an electric commutator

and armature, substantially such as set forth, of an
annular shield of mica closely embracing the commu-
tator, and covering the connection between armature
and commutator.

" 12. In an electric commutator, substantially such

as set forth, a flaring and deflecting ring arranged be-

tween the segments and the base flange or hub."

384.817. Electric Arc Lamp. James J. Wood, Brook-
lyn, N. Y.

Claim 7 is as follows: " In an electric arc lamp, a

hand switch having an elongated rotary spindle, with
a resistance coil wound over and mounted loosely

upon the said spindle."

384.830. Railway Signaling. Thomas A. Edison, Lle-

wellyn Park, N. J., and Ezra T. Gilliland, New Y^ork,

N. Y.
The invention relates to signaling systems for com-

municating between stations and moving trains by in-

duction from the telegraph wires to the roofs of the

cars, and is designed to increase the quickness, rapid-

ity and clearness of vibrations.

We give claim: "4. In transmitting apparatus
for induction railway signaling, the combination, with
the transmitting battery and key, of a diaphragm vi-

brator, in circuit therewith."

384,856. Electro-Magnetic Time Lock. Charles J. Kint-
ner. New York, N. Y.

The invention consists in a time mechanism located

at a police station in connection with an electrical cir-

cuit joining said police station and the safe to be pro-

tected, these connections being such that any disturb-

ance of the circuit will immediately cause an alarm to

be set up at the police station.

We give claim: "i. The combination of a safe

lock and electrical connections with a time mechanism
located outside of the safe for controlling the operation

of such lock."

384875. Electric Fire Alarm Apparatus. George M.
Stevens, Cambridge, Mass.

384,901. Guard Rail and Insulator for Electric Railways.
Horatio A. Foster, Boston, Mass.

384.908. Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

384.909. Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

We give the first and last claims: " i. In an
electric railway, the combination, with the rail track,

of an exposed working conductor and a shield or

guard to protect said working conductor at portions

of its length corresponding to stations or crossings,

but allow access thereto b\ the collector on the vehicle.

'12. In an electric railway, the combination of a

working conductor, a traveling vehicle, and a moist-

ure wiper carried thereby on a transverse axis and
adapted to wipe the working conductor."

384.910. Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

The invention consists in placing the batteries in

compartments arranged upon each side of the vehicle

forming a passage way longitudinally between them;
and, further, in so locating the batteries that they

shall come over the wheels, whereby the weight shall

be in or substantially in the plane of the wheels.

384.911. Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

384.912. Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

384,934. Electric Stopping Mechanism for Looms. John
Rush and Edwin Oldfield, Norwich, Conn,
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C. F. DUNDERDALE,
Electrical Engineer,

154 La Salle St., CH ICAGO, ILL.

Electric Appnratue, Standard Volt-Mctcrs, Am-
Meters, GalvauometerB, Incandescent Lamps foi-

Series or Multiple-Arc Circuits, Motors for Constant
Current or Constant Potential Circuits, Dynamos for
Arc or Incandescent Electric Llglitlng, Metal Depos-
iting or Platinf? Purposes, Arc Electric Lamps, either
Clutch or Rack-Feed Movement, Cut Outs, Mngneto-
Bells, Mouldings, Cleats. Bridges, Rosettes. Celllng-
Boarda. Insulated and Water-Proof Electric TTIrc and
Electric Supplies and Instruments.

FOR SALE CHEAP.
1 U.S. (Weston) L D. 200 Light Dynamo.lncandescent.

1 " " 126 '

20 Light Arc Lamps. Hoods,
Globes.

All in first-class order, run liut a short

time, and good as when purchased.

For fuither information apply to

W. A. Knapp, Beloit, Wis.

^KBelt
^^^^(3 Friction Clutch Pulleys

11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5th St., Phila.

FOR DYNAMO DRIVING.

Investlg^ate before Buying.

CHAS. A. CHBEVIIK, Pres. WILLAKD L. CANDEE, Trea.s.

The Okonite Company,

No. 13

lTE"Wi

sLON/>

trade mark.
Manufacturers of

PARK ROW,

YORK.

ELBCTUIC LIGHT, TELBPHONB and TELEGRAPH
WIRES AND CABLES

FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
Wp. particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that It Is the safest wire for the purposes known, and we
can, without hesitation, refer to parties who are now using it. We are also manufacturers of the celebrated
OKONITE TAPE, the oest Insulated Compound for maliing joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch 42 LA SALLE STREET, Chicago. III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO.. Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha, Neb.
Boston Branch, F. E. PETTINGELL & CO., Boston, Mass.

Kansas City Branch, INTER-STATE ELECTRIC CO., Kansas City, Mo.

'<!>'

r# The Electrical

Construction Co. ^
CONTRACTS TAKEN FOR THE ERECTION OF

Electric lAghi Flants Compiete.

All Classes of HOUSE WORK a Specialty.

WANTED!
Tlioronglily experienced and competent

wile men for Automatic Fire-Alarm Work.
Must be relialjle, steady, well recommend
ed, and first-class in every particular.

State age, experience, references, and

wages wanted. We want the best.

Address immediately,

AUTOMATIC FIRE SERVICE CO.,

140-141 New Insurance Bldg.,

Milwaukee, Wis.

WANTED!
A g( nllemai] well arqu.'iinted in Chicago

and tlie West would like to make arniiige-
ments for the agency of Electrical Goods
and Supplies. Best of references given.
Address "X."

Care Western Er.ECTnici.\N.

WANTED.
AGENTS for Lord's IJoIler Compound, A

I

Chance for enginct'r.s and men on the road.

I
Also local Agents with means Stati: present

I
occupation. Addre.=s.

GEO- W. LORD,
31fi I'nlon Slr^L-t. Plilladclfihia. Pa. I

THE ''cjljlrk:" -yy-iRH.
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspector of the Boston Fire Underwriters' Union, under date of March
29, 1886, he says ; "A Thoroughly Reliable and Desirable Wire in Every Respect."

The rubber used in Insulating our wires and cables Is specially chemically prepared, and is guaranteed
to be waterproof, and will not deteriorate, oxidize or crack, and will remain flexible in extreme cold weather
and not affected by heat. The insulaiion Is protected from mechanical.injury by one or more braids and he
whole slicked with Clark's Patent Compound, which Is waier. oil. acid and, to a very great exient, flre proof.
Our insulation will proue durable when all others fail. We are prepared to furnish Single Wires of all

gauged and diameter of Insulation for Telegraph, Telephone and Electric Lights from stock. Cables made
to order.

EASTERN ELECTRIC CABLE COIVIPANY,
61 and 63 Hampsbire Street, Boston, Mass.

HENKT A. CLAKK, General Manager. HEBBEKT H. EUSTIS, Electrician.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^upplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet,Tele-

phone and Electric Light Wire.

BUILDERS OP

pisher's Qlectric

AND ALL APPLIANCES FOR CITY AND SUBURBAN

CXRIC RJLIL'WrJLirS.

General Offices and Works, DETROIT, MICHIGAN.

The Eddy Electric Mfg. Co.
rMANUFACTURERS OFn

Automatic Electric Motors,
IN ALL SIZES FROM ONE-HALF H. P. UPWARDS.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of Management,
Remarkable Simplicity, Etc., Etc.

Dynamo Eleci^ric HJachines,
For Electroplating, Electrotyping, Copper Refining, Etc.

C. F. DUNDERDALE, Agent,
154 LaSALLE STREET, CHICAGO. The Eddy Electric Mfg. Co., Windsor, Conn.
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THE B. F. GOODRICH CO,, AKRON RUBBER WORKS, AK^QV, 0.

Hard j|ubber goods for glectrical purposes.
SI'l^MAM U'lS OK ALL KINDS MAUI': 'I'O IHiiiKU.

Soft Rubber Tubing and Rubber Tape.
CiiifilnKiH' 1111(1 I'rIceB furnlflhod on oppllciitlon.

KlinKNB F. PllILLU'a,
Pros I (lent.

"W. II. Sawvkh,
Soc'y und KU'ctrlctan.

imericai Electrical fforts

1*^

PROVIDENCE, R. ].,

Mnnufacturers of Patent Finished

Insulated Electric Wires,

Telephone and Incandescent Cords,

Electric Light Wire

Magnet Wire, Patent Rubber-Covered
Wire, Lead-Encased Wire, Flex-

ible Cordage, Office and
Annunciator Wire.

UNDERGROUND and AERIAL CABLES.

NEW YORK OFFICE : 18 Cortlandt St.

p. C. ACKERMAN. Agenl.

((

JUST OUT!
ItOOK THAT i;Vi:KVIi«ll>V WANTS.

|||ynis'pal[ighting'

WHY KVEUYilODY" JNTICriKSTEr) IN F.LKCTRiO
LIGHTING SHOULD KKAO IT!

Bccausii It gives nil diisIiiiMt; IiiforiniUkiii iiboiit,

the subject of electric iiiul sKiiiiii ])laiiiK; li.jw t(» Imy
II plant ; wlint tlie illtTiTi'iil. syalciiis lire ; ccunoiiiy In

rttirHin; fmpiirtmicoof LiolUnt'; storiigc biUiorlfs; dls-

nlbiiiloii t)f lltrht, etc.. eiu.

It lolls wliiu aystcma iirc used; liow Hiey arc
opi-rnied ; how tbe lanipa and wli-ea arc strung; ihe
ni'cii llglited; what th" llehts cust; the hours burned;
the contracts, etc., In nearly every town and city In

the counlry.
It tells about municipalities that operate their

own IlghtliiE plants.

It tells how cliy ofHcInls. councils, mayors and
others ronicniphillng a purchase should investigate

the subject.

It tells electrical and stcain manufacturing com-
panies when public contrncts expire.

It rells electricians and others what undergound
wire experiments have developed.

It Should be in the Hands of Everybody.
Councils that are discussing this question; mayors

wlio want to writ^^ about It; ctty clerks who are

Instructed to procure Infornmtion on It; newspapers
that want to keen posted ; electrical, steam, boiler

makers, bell manufacturers, etc., who want to reach

the patrons of their material ; local light companies
who want to know what tlielr contemporaries are

doing, cveryboily who conlemplates Investigating

electric lighting, should all rend this book.

OVER 5.00O COPIES ALREADY SOLD.
Send oiie dollar for a copy to

ELECTRICIAN PUBLISHING CO..
6 Lakeside Building, Chicago

li 11 miin
Both Advertiser and Publisher by mention-

ing the WESTERN ELECTRICIAN when

writing to advertisers.

Push Buttons and Switches
AT SURPRISINGLY LOW PRICES

THE QUALITY OF GOODS.
FOR

Mansfield Electric Co,
383 FEDERAL STREET, Bt)STON, MASS.

More Than Tujo years' Constant ||se Proves The

INCANDESCENT ARC LIGHTS
For Multiple Arc and Alternating (Circuits a Great Success.

NO DEAD RESISTANCE.
Pnrtics u.sing or operating Incandescent Electric Light Plants of any kind have long felt

that, notwithstanding the adv.-intagcs possessed by this syslem for lichtmg interiors where a

well distributed light is de^^ired, there are often places where an Arc Light would be preferable
if it could be used in coiincciion with the Incandescent system already in use without extraor-
dinary outlay or continuous expense.

It is the simplest form of arc lamp made, having but three movable parts. It is the
steadiest arc light in the maiket. U is perfectly adapted to incandescent circuits of any sys-

tem, and may be operated at will by aswiich, without disturbing other lights upon the ciicuits.

Thus the expense of a special dynamo and other apparatus is avoided. Works charmingly
on a secondary or storage battery. The lij^ht obtained is while, without ihe bluish cast of aic
lamps operated in series on long circuits. " It is the cheapest and neatest arc lamp yet exhibi-
ted, while its brilliancy is unsuIp.^ssed." The current used is perfectly harmless to persons
coming in contact with it. In ordering lamps or asking infurmation always state styleof
machine and voliage of the incandescent lamps used. If you have spare power in your present
incandescent plant, you cannot utilize it to better advantage than by attaching our lamps
thereto, thus lighting the streets, yard or other property where an aic light would be preferred.
Local Incandescent light companies can thereby prevent ruinous competition in small towns.

THE ELECTRIo C0NSTRUCTI3N AND SUPPLY CO.,

F. E KINSMAN, V. Pres. and Gen. Manager,'

Temporary Offices, 87 Liberty St., N. Y.

t^~SPECIAL PRICES TO CENTRAL STATION COMPANIES.

Rose 6c Rein,
Electric |||orks,

' 322 N. Second St.. St. Louis, Mo.

NEW PATENT GAS ATTACHMENT
FOR FITTING ELECTRIC LIGHT SOCKETS TO GAS FIXTURES.

No more burnt wire conductors where this attachment Is used.
Remove gas burner, screw nozzle in Its place; by replacing and screwing gas burner on nozzle, you elTect

a solid, permanent, gas tight Job. Send orders to FRANK S. MARR, Contractor.

Bissell Block, PITTSBURGH, PA.

I. W. COLBURN & CO.
No. 174 Main St., Fitchburg IVIass.

Machines for Arc and Incandescent Electric
Lighting, Klectro-plating and

Kxperimental Use.
Send for large Illustrated Catalogue, also " T-Iand-

hook of Ready Reference, Vest-pocket edition.

PERFECTION REACHED AT LAST.

A WONDERFUL INVENTION

DR. GASSNER'S DRY BATTERY,
THE BEST

OPEN-CIRCUIT BATTERY
IN THE WORLD.

E. M. F.. Volts, 1.44.
Internal Resistance, Ohms, 0.3?,

Satisfaction Guaranteed.
HIgliest Testimonials.

WEITK FOK PBICE AND CIBCTJLAK TO

A. SCHOVERLING,
lit Chambers Street. N. Y.

Vitalls HIramer, Manager.

To be had also at

California Electrical Works.
San Francisco

FOR TBE

Western Electrician

ONE DOLLAR.

-MAHUFACTUKERS OF

Insulated Wires, Flexible Cords jii£Gables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B. LYMAN
Electrical Supplies,

Cleveland,

Ohio.

Russell & Co. I
MASSILLON, OHIO,

BUILDERS OF

/Automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send for Catalogue.

GEO. H. BLISS,
ELECTRICAL EXPERT

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET. CHICAGO, ILL.

The Stoddard Cut-Out
PATENTED SEPT. 13, 1887.

FOR FLEXIBLE PENDANTS.

The Safest, Cheapest, Most Durable
and Artistic in the IVIarket.

CENTRAL ELECTRIC CO.

42 LA SALLE: ST., CHICAGO.
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(CC & C " ELECTRIC MOTOR CO.
FAN OUTFITS,

%, %, % HORSE POWER.

Fan Outfits with the Latest Me-
chanical Innprovements for Arc and

Incandescent Circuits.

Motors designed to drive any make of
Ventilating; Fan.

ARC IVIOTORS
with our new Automatic Regulation

keep their speed absolutely

constant.

Automatic Motors for any Incandescent
Circuit.

MANUFACTour: 90 South Fifth Ave,, NEW YORK. Chicago office: Adams Express Building.

HOLMES, BOOTH & HAYDENS,
MANUFACTURERS OF

BARE AITID IlSrSXJLiLXEID 'WTIRE-
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Sillc and Worsted

Cords for Incandescent Lighting, Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT "K^ K; LINE WIRE
FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES. .

factories: waterbury, co n n.

J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL,
185 DEARBORN ST., CHICAGO, ILL. NEW YORK AGENT.

AGENTS FOR FOREST CITY AND OTHER CARBONS.

CARBON PLATES,
FOR ELECTRICAL PURPOSES.

New York Carbon Works,
Send for Price-List. 1 8 Cortlandt St., Telephone Building, N. Y.

The Globe Electric Company,
Manufacturers^ Importers and Dealers in

ELECTRICAL APPARATUS AND SUPPLIES,
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES.

46 South Water Street, Cleveland, Ohio.
Complete Domestic Combination Outfits-

These Bets require no technical knowledge to connect; they are
all coQtalned in black, highly finished hard rubber cases, mounted In

nickel plate and ready for use. The bell domes are all 3J Inches, the
colls are wound with silk covered wire and the contacts are of
platinized silver.

Three Way Annunciator and Bell Set $16 00
Invalid's Portable Call Bell Set .„ 7 00
Burglar Alarm Set 7 50
Fire Alarm Outfit .,. - $7 00 to 8 00
Portable Electric Testing Set 10 00
Family Electro Medical Set - 12 00
Telegraph Set for Short Lines and Learners 6 50
High and Low Temperature Alarm 12 00
Single Stroke or Trembling Bell Set ._ 6 00
Switchboards, Switches, Annunciators, Bells, Wires, Push But-

tons, Alarm Contacts, etc.

Ulaterhouse System of grc ^% Incandescent

ELECTRIC LIGHTING.
Long Distance Series Incandescent Lighting,

All Candle Power Lamps, Automatic Cut-outs for Constant High
Tension Currents.

OUR INSTANTANEOUS REGULATOR

enables a long life and clear globes to be obtained, and the high efficiency

of our Dynamo obtains more candle power per horse power, in both
Arc and Incandescent Lighting than any other systems.

Gold Medal awarded, Mechanics Fair, Boston, for Instantaneous

Automatic Current Regulation.

12 and over i6 candle power lamps to the horse power.
2,coo candle power, nominal Arc Lights on less than 2 lbs. coal per

lamp, per hour. Not equalled by any system. Send for Catalogue.

Ulaterhouse Electric S Hjfg. Co-^
Chicago Office, 154 LaSALLE STREET. HARTFORD, CONN.

WESTERN ELECTRICIAN,
CHICAGO,

AND THE

ELECTRICAL ENGINEER,

NEW YORK.

A year's STiljscription to both Journals
for !S5.00. Send your orders to tbe

WESTERN ELECTKICIAN,

6 Lakeside Building, CHICAGO.

isfaafi^Mm'

p
^^A

l^p ^K ip

^rlEttrhi,
TRADE

GONDA BATTERY
MARK.

The Standard OPEN-CIRCUIT BATTERY of the World.

GoHDA PBI8M Cell Complete.

The great merits of this battery have brought out a
number of infringements and worthless imitations. Beware

= of them.

The LECLANCHE BATTERY CO.

149 West IStli Street, New York. CoNDA s Cabbov L no and Jab
COTKB
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CENTRAL ELECTRIC COMPANY,
sa-

rins and Brackets of Straight-Grain White Oak, plain or painted, at bottom prices.

Special Prices in Car-load Lots.

* 42 LaSALLE street, CHICAGO. ^^

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc.. Etc.

ELECTRICAL AND MECHANICAL ENGINEER, ^^A^JS^IgtuRER.
Office and Works: 76 MARKET ST., CHICAGO.

Chicago Electric Club.

There will be a meetiDg of the Chlcagro
Electric Club Monday evening, July
ICth, at 8 o'clock, at the rooms of the Club,
122-124 Clark Street.

GILES AITXI-:MAGlSrEXIC
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16. 1886.

Anti-Magnetic Shield & Watch Case Co.
Qenllemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day

it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-

keeper. At present, I look upon a watch
without a shield as a thing incomplete,

and so it is. Very Respectfully, 1

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic disturbances.
Send for descriptive circular.

" * * * I have no hesitation in saying
that I believe the .shield would perfectly
protect the watch against any magnetic
influence to which it is likely to be ex-
posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-
ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologisls
and watchmakers ; it will render opera-
tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

GILES BROS. & CO. 103 State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed apon the Market.

Mannfactared for hoth

f\re apd I9ea9d(^s(;e9t (?ir(:ui(:8,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

Address
CORRESPONDENCE SOLICITED.

)

1 1 SOUTH STREET, BALTIMORE, MD.
Factory A, Constitution and Monnment Sts. Factory B, Boren and Monnment Sts.

NEW YOEK :

Rooms 347, 348 & 349 Potter BmiDnia.
BOSTON

:

Rooms 57 & 58 Hancook Bldb., 178 Devonshiek St.

Western Departient, Dearliorn BniMins, 130 Deariorn St., Roois 30-31. OMcap, 111.

T^e U/oodbury

AUTOMATIC

Cut-Off High Speed

-MANTTFACTURED ET-

^OODBUI^Y- GNGINB ^
(©OMPANY. ,.u^

ALSO BUILDERS OF

piaip 51ide Ualue
AND

DonMe Yalve Mefliniii Speed

AUTOMATIC

Cut -Off 5^9<Ji9<^s

AND

TUBULAR BOILERS.

Address the Manafactarers at

jii 652 Mill.Sireei, ROCHESTER, H. 1.
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SYlSrOlTIJLL
IJynamo axid CylindLer Oils.
Secoud to noue. Free from gum or acids. Especially adapted for all fast nmuning
machiueiy. By refilteriag can be used continually. Adopted by the largest

Electric Plants of the West.

S^ TAUSSIG, Agent, - - 43 River St., CHICAGO.
WRITE FOR PRICES AND SAMPLES.

W. S. HILL,
1 33 Oliver Street, Boston, Mass

MANUFACTURER OF
DYNAMOS," ARC LAMPS CUT-OUTS

Double-Pole Switches Key-Sockets,
AND Incandescent Lamps.

ALUMINOUS INCANDESCENT

LUMINOI
WITH OK "VVITnOUT

D
VITRITE CAPS OR HOLDERS

In any size, capacity or shape.

Lamps fitted to any Lamp Cap that may
be supplied.

VIIRITE&LUMINOIDGO.
Pending re-organlzatiou of tlila Company, the Works

are carried on Ijy

THEODORE MACE, Receiver,

70V.,16c.p. HARRISON, N. J.
CHICACO OFFICE:

Metropolitan Building, send for new catalogues, Prices and TcBtlmonlule.

Room No. II.

The Cuts are half size of Standard Shape and Sizes. '00 v., is c. p.

United States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PEOPKLETOEB OF THB

Chase Police anil Fire AlamTelegrapIi

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

DYNAMO TENDERS' HAND - BOOK.- By F. B. BADT.
100 pages ; 70 Illustrations ; flexible cloth binding ; size of type page, 6x3 inches. Designed for Dynamo

Tenders and Linemen, Stationary and Marine Engineers. Jnst the book for men who wish to learn how to

operate and care for electric light Installations. The only book of the kind in the English language.
Price, postage pre-paid to any address in United States or Canada $1.00.

- Address. WESTERN ELECTRICIAN CO., Publishers. 6 Lakeside Building. Chicago.

Protect ^ Armatures
It is a matter of every day experience

among Electric Light men that Armatures
are frequently burned out entirely or seriously

injured by the short circuiting of machines.

This entails delay, trouble and expense.

Wright's Armature Protector

Absolutely Protects

Armatures from injury resulting from the

short circuiting of machines. No machine
can burn out if protected, by Wright's Arma-
ture Protector. One of the most valuable

inventions of recent years. Now on the

market. For information and prices, address

CHAS. D. WRIGHT, Petersburg, III

Electric

Light

Carbons

Adapted to all Systems.

CITY OFFICE,

711PineSt

ST. LOUIS,

MO.

Thejrush glectric j^ompany
-OF-

CLEVELAND, OHIO.
MANUFACTURERS OF

BRUSH ARC
-AND-

hantecBEB Eleclric Liii

ELECTRIC MOTORS!
CARBONS FOR ARC LAMPS, ETC.

Chicago Office, 130 Washington St.

ALEXANDER KEMPT, Special Agent.

WOODHOUSE & RAWSON, Limited,

1 1 Queen Victoria Street, LONDON, ENC.
SOLE MAKTJFACTUEEHS OP

J^areourt's Standard peptape l^amp,
FOR PHOTOMETRIC TESTS,

As supplied to U. S. Navy, U. S Lighthouse Board, Motropolitau Board of Works
(Loudon), EdisonSwan Electric Co., Anglo American Brush Electric Co.,

Lord Rosse, British and Contiuental Gas Co., etc., etc.

"*="'"^'"""'tr,Cauo..to THEODORE MACE,
OR TO THE OFFICE AS ABOVE.

133 Nassau Street, Room 28,
NEW YOKK.

ADAMANTINE CARBON BUTTONS
FOR BLAKE TRANSMITTERS, Thoroughly

_ _ homogeneous, and so hard thac they will scratch glass,

"tiult'ab'le for iony-distance work; nut jifTected by weather. Mention this paper.

ELECTRICAL INVE/^TIONS INTRODUCED INTO EUROPE.

sSa^o'^^^io Xai^^^ ^jk'M.'m^Mm.

I'etTreL€Lsty O^iX-tooxx Ooi3ci.r>axry •
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THE ELECTRICAL SUPPLY CO.
171 Randolph St., Chicago.

We make a Specialty of Filling Orders Promptly, with Best Goods at Bottom Prices.

THE FOLLOWING LIST IS CONTINUED FROK LAST WEEK

:

Wires,

Gables,

Carbons,

General Supplies.

HLHCXRIC LIQHX XOOLS.

Paragon Tape.
"P. & 13." Compinmcl.
" P. & B." Weatiu'r-proot Wire.
Phosplior Bronze .Sheet.

Phosphor Bronze Wire.
Pins.
Platinum Sheet.

Platinum Wire.
Poles.

Pole Guy Wires and Cables.

Pole Steps.

Pole Tops.
Porcelain Cleats.

Porcelain Insulators.

Pressure Wire.
Pulley Blocks.
Pulleys, Sleet Proof.

Reflecto»s.

Kesistance Wire, German Silver.

Rivets and Burrs."

Rubber Ilook Insulator.

Rubber Rods.
Rubber Sheets.

Rubber Tape.
Rubber Tubing.
Rubber Tubing, Soft.

Rubber Window Tubes.

Screws.
Screw Hooks and Eyes.
Screw Nails.

Sleet-Proof Pulley.
Spikes.

Street Lamp Cleats.

Suspension Cables.

Switches, Arc System.
Switches, Incandescent System.
Switch Boards, Electric Light.

Tape, Insulating.

Terminals.
Tie Wires.
Tubing, Soft Rubber.
Turn Buckles.

Underwriters' Wire.

Vulcanized Fibre.

Weather proof Wire.
Window Tubes, Rubber,
Wire, Electrolier.

Wire Holders, Gem.
Wood Cleats.

Wood Moulding.

FOR FULL DESCRIPTION SEE CATALOGUE No. 549.
Adze-Eye Hammers.
Adzes, Telegraph.
Alcohol Soldering Lamps.
American Wire Gauge.
Armature Bellows.
Auger Bits.

Augers, Pole Hole.
Axes.

Bags, Tool.
Barbers' Braces.
Bars, Crow.
Bars, Digging.
Bars, Tamping.
Baxter's "S" Wrenches.
Bellows, Armature.
Belts, Body.
Belts, Tool.
Bits, Auger.
Bits, Expansion.
Bits, Screw Driver.
Bit Stock Drills.

Blow Lamps.
Blow Pipes.

Body Belts.

Box Wood Rules.
Brace Drills, long wood.
Braces, Barbers' Plain.

Braces, Barbers' Ratchet.
Braces, Corner.
Breast Drills.

Brushes. Globe tind Dynamo.
Brush Shears.
Brush Snips.

Burners, Gas.
Calipers, Micrometer.
Caliper Rules, Engineers'.
Cant Hooks.
Carbon Cases.
Carbon Pliers.

Carew Wire Cutters.

Carrying Hooks.
Chamois, Silk.

Champion Screw Drivers.
Charms, Watch Guard.
Chisels. Cold.
Chisels, Socket Framing.
Clam])S, Eccentric.
Clamps, Splicing.

Clark's Expansion Bits.

Clark's Pulley Blocks.
Clirabere.

Coats, Rubber.
Coe's Wrenches.
Combination Pliers,

"Come Along" Eccentric Clamps.
Commutator Brush Shears.
Commutator Brush Snips.
Compass Saws.
Compound Power Vises.
CopperSj Soldering.

Corner Bit Braces.
Counter Sinks, Rose Head.
Crow Bars.
Cutters, Carew's Wire.
Cutters, Gas Pipe.
Cutting Nippers.

Diggers, Pole Hole.
Digging Bars.
Drawing Knives.
Drills, Bit Stock.
Drills, Breast.

Drills, Hand.
Drills, Long Wood Brace.
Drills, Straight Shank.
Dynamo Brushes.
Dynamo Speed Indicators.

Eccentric Clamps.
Electricians' Pocket Tools.
English Wire Gauge.
Eureka Pole Hole Diggers.
Eureka Spiral Screw Drivers.
Eye Glasses, Dark.

Files,

Forks, Raising.
Fry's Splicing Pliers.

Gas Burners.
Gasoline Blow Pipes.
Gas Pipe Cutters.

Gas Pipe Wrenches.
Gauges, American Standard Wire.
Gauges, English Standard Wire.
Gauges, Pocket Screw and Wire.
Gauges, Pocket Sheet Metal & Wire.
Gauges, Rolling Mill.

Gauges, Stubbs' Steel Wire.
Giant Side-Cutting Nippers.
Globe Brushes.
Gloves, Rubber.

Hack Saws.
Hall's Cutting Nippers.
Hall's Vises.
Hall's Wire Pliers.

Hammers, Adze-Eye Nail.
Hammers, Pein.
Hammers, Plain Eye Riveting.
Hand Drills.

Hand Saws.
Hatchets, Broad.
Hatchets, Light.

Insulated Pliers.

Insulated-Wire Mallets.
Irons. Splicing.

".Jenny" Pole Supporters.
Key Hole Saws.
King's Screw Driver Bits.

Lamps, Blow.
Lamps, Soldering.
Lanterns.
"Lightning" Screw Plates.
"Lightning" Speed Indicators.
Long Nose Pliers.

Mallets, Insulated Wire.
Mallets, Wood.
Micrometer Calipers.

"Mule" Pole Supporters,

Nippers, Giant Side Cutting.
Nippers, Hall's Cutting.
Nippers, Side Cutting.

Pay-Out Reels.
Pick Ajxes.

Pike Poles.

Pipes, Blow.
Pliers, Carbon.
Pliers, Combination.
Pliers, Fry's Splicing.
Pliers, Hall's Wire.
Pliers, Insulated.
Pliers, Long Nose.
Pliers, Stubbs' Side- Cutting.
Pocket Rules,Eastman's.
Pocket Screw and Wire Gauge.
Pocket Sheet Metal Gauge.
Pocket Tools, Electricians'.
Pocket Wrenches.
Pole Hole Augers.
Pole Hole Diggers.
Poles, Pike.
Pole Supporters.
Pratt's Speed Indicators.
Pulley Blocks, Clark's Patent.
Pulley Blocks, with Clamps.

Raising Forks.
Ratchet Braces.
Ratchet Screw Drivers.
Reels, Combination Pay-Out.
Reels, Common Pay-Out
Reels, Take-Dp.
Riveting Hammer.
Rolling Mill Gauges.
Rose Head Counter Sinks.
Resin.

Rubber Coats.
Rubber Gloves.
Rules, Box Wood.
Rules, Electricians' Pocket.
Rules, Engineers' Caliper.

Sal Ammoniac, Lump.
Salts, Soldering.
Saws, Compass.
Saws, Hack.
Saws, Hand.
Saws, Key Hole.

Scissors, Electricians' Wire.
Screw Driver Bits.

Screw Drivers, Champion.
Screw Drivers, Plain.

Screw Drivers, Ratchet.
Screw Drivers, Spiral.

Screw Gauges.
Screw Plates, "Lightning."
Shears, Commutator Brush.
Sheet Metal Gauges.
Shovels.
Side-Cutting Nippers.
Silk Chamois.
Silk Sponge Pads.
Snips Commutator Brush.
Solder.

Soldering Coppers.
Soldering Furnaces.
Soldering Lamps.
Soldering Salts.

Spades.
Speed Indicators, Common.
Speed Indicators, Dynamo.
Speed Indicators, "Lightning.''
Speed Indicators, Pratt's.

Spiral Screw Drivers.
Splicing Clamps.
Splicing Irons.

Splicing Pliers.

Splicing Tools.
Sponge Pads, Silk.

Spoons.
Straight Shank Drills.

Stubbs' Pliers.

Stubbs' Steel Wire Gauges.
Stubbs' Vises.

Take-Up Reels.

.

Tamping Bars.
Tape Lines.

Telegraph Adzes.
Tool Bags.
Tool Belts.

Tool Handles.
Tools, Electricians' Pockets
Tools, Splicing.

Tree 'Trimmers.
Tweezers.

Vises, Compound.
Vises, Hall's.

Vises, Stubbs'.

Watch Guard Charms.
Wire Cutters, Carew's.
Wire Gauges.
Wire Scissors.

Wrenches, Baxter's "S."
Wrenches, Coe's.

Wrenches, Gas Pipe.
Wrenches, Pocket.

Taeger's Soldering Salts.

11^- CATALOGUES MAILED FREE TO ANY ADDRESS. -^H
'^^^^Q'^'^^^ Ansonia, Conn. branch office: 505 Delaware Si., Kansas Ciiy.
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^LECTRIC b JylGHTING.
(WOOD'S PATENTS). Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Xlie JLIi^IERICiLlM DYISTJLIKTO HiLS HO EQUAL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN 'SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

^HEBICAM IlICTBIC HaMUF^CTUBIMQ C0„
18 Cortlandt street, NEW YORK.

Van Depoele Electric Manufacturing Cumpany,
-SOLE MANUFACTURERS OF-

ARC LIGHT DYNAMOS
IVEX^fS,

UNDER Van Depoele Patents.

iSEND FOR ESTIMATES AND CATALOGUE.

The Van Depodlel Improved Standard and

Double-Carbon Lamps cannot be excelled for

simplicity and durability. Our Dynamos are

simple, easily operated, even by a novice, and

do not get out of order.

Van Depoele Electric Manufacturing Co.
xs TO ai r^. cjijII^toiv stresest, chio-a.c31-o.
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SLATTERY INDUCTION SYSTEM
MANUFACTURED AND CONTROLLED BY THE

Fort Wayne Jenney Electric Light Company^
FORT WAYNE, INDIANA.

Th,e znost ceirefullT- r^orked out and complete Alternating System of Electric

Zilghitlng In Zslstence.

ARMATURE

Guaranteeil

Converter

I

12

16

kmps
TO THE

Horse Power

i Guarantee!

SLATTERY ALTERNATING DYNAMO.

port U/ayneJenney Electric Cight Company,
MANUFACTURERS OF

Xlie Slattery Indiactioi:! Systeixi,
AND

THE JENNEY ARC DYNAMO AND LAMP
Main Office and Works, FORT WAYNE, IND.

NEW YORK office: 242, 244 E. 122d Street.
CHICAGO OFFICE,225 Dearborn St., First Floor, l PHILADELPHIA OFFICE, 26 N. Seventh; S1

W. J. BUCKLEY, Manager. I G. A. WILBUR, Manager.!

SAN FRANCISCO OFFICE, 2 1 7 Sansome St. CITY OF MEXICO OFFICE, F. Adams, Successo
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