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FILL THE NEW YEAR WITH PROFITS BY USING OUR

SAFE AND CORRECT

PROTECTION

FOR EILLLECTRIC RAII.WKAY
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Time interval on over-

load and arcless operation.

SACHS “NOARK’

9  Enclosed fuses for this put-
pose ate the result of ex-
petience.

WRITE FOR
DATA SHOW-
ING WHY OUR
EQUIPMENTS
ARE THE

BEST

We are the Pioneers.

Type “on

100-225 Amp. 250-400 Amp.

SEND FOR
COMPLETE
SET

SACHS’ “NOARK”
FUSE
BULLETINS
AND
« ELECTRICAL
SUPPLIES”

CATALOGUE FOR
LINE NMATERIAL.

The largest Street and Ele-
vated Railways in the Uni-
ted States are equipped with

about 20,000 “NOARK"

Car Equipments.

More money has been paid
IN SUITS tesulting from

unsafe operations of fuses

and circuit breakers than

would equip all the cars in

the country.
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MAKE THE INSTALLATION OF

High Pressure Power Plants

A SPECIALTY
WROUGHT IRON OR STEEL PIPE BENT TO ANY PRACTICAL FORM

Exclusive Manufacturers of the

WALMANCO PIPE JOINT

which does not weep under the Highest Pressures.
Ne Threads, No Rivets, Flanges Swivel.

WALWORTH BRONZE SEAT GATE VALVES FOR HIGH PRESSURE WORK

OUR BOOK OF TABLES AND DIMENSIONS FOR YOUR DRAUGHTING ROOM FREE

NEW YORK OFFICE: Rooms 807-808 Park Row Building
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NDON, ENGLAND, 59 a’rv ROAD.,

BOSTON
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SALES OFFICES
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Century Electric Co., San Francisco, Cal. Pittsburg Engineering Co., Pittsburg, Pa,
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Endorsed by Leading Managers

A Long, Fast and Smooth Run
for Your Money
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or by the

Manufacturers of

CORNELL MFG. GO.| | . Electric

2 Clinton Block | Rallway_
SYRACUSE, N. Y. Material
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Snow Plows—Wason Mfg. Co. Standard Poles and Brackets
Gears and Pinions Wire and Rail Bonds Contractors’ Equipment, etc., etc.

Contracts for THOMAS F. CAREY Second-Hand

Equipment and

: Equipment
Mat |
Favo?_ai"l':T::‘ms 53 STATE STREET, BOSTON, MASS. Bought and Sold

Cable Address, Tomkay Long Distance Telephone

M. RAII.WAY BUILDEKER

Why Pay Enormous Livery Bills? A WINTON TOURING CAR Will Defeat Them.

Two hundred miles a day is easy /Ready to start at a moment’s

notice.

Durable and strong.
%y  Nothing complicated to give you
5 trouble.

with our touring car.

Rain or shine, good roads or bad,
you can travel with speed and com-
fort in a Winton.

A number of electric roads are using

/ 7S THE WINTON MOTOR
Winton cars for inspection purposes. Price, $2,500. CARRIAGE CO., Cleveland

THE
~SELF RECORDING
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SAMPLES AND FULL INFORMATION FURNISHED
UPON REQUEST.
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RECORDING FARE REGISTER (0.,

New Haven, Conn.
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“ALL WIRE’’ RAIL BOND, TYPE F, FORM 7.
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“ALL WIRE” RAIL BONDS
Compressed Terminal Type,
Soldered Type.

BONDING CAPS

Steel and Copper.
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1889
PARIS EXPOSITION MEDAL

The Standard for Rubber Insulation

1893
WORLD'S FAIR MEDAL

RAILWAY FEED WIRES insulated with OKONITE are
unequaled for flexibility, durability and efficiency, and are in use
by the leading Electric Street Raillway Companies.

OKONITE is

preferred above any other insulation for Car Wiring, Telegraph

and Telephone Purposes.

Okonite Wires, Okonite Tape, Manson Tape, Candee Weather Proof Wires

SAMPLES AND ESTIMATES ON APPLICATION

WILLARD L. CANDEE,

H. DURANT CHEEVER,}M“‘BS"S

GEO. T. MANSON, Gen'l Supt.
W. H, HODGINS, Secretary

*\WIHE OKONITE COLx

TRADE MARK

.OUR.

Air Compressors

ARE THE MOST

Economical, Efficient
and Compact
MACHINES ON THE MARKET

Write for Catalogue No, 13

N. A. CHRISTENSEN

1212-1217 Herman Building, Milwaukee

53 BROADWAY NEW YORK /

WAX ENGRAVINGS of plans, machinery or stationery
forms are clear, accurate and economical. Our wax en-
gravings are especially good.

MANZ-HOLLISTER

200 MANZ BLDG., CHICAGO 20 LUPTON BLDG., NEW YORK
p— =~ —

Railroad and Tram Car Specialties

New Inventions developed, perfected
and worked for the English Market

Messrs. G. D. PETERS & CO.,
Mootrgate Works Moorfields, LONDON, E. C.

ALL THREE FOR $7.50 PER ANNUM

Street Railway
FJournal

A weekly record of the world’s
progress in city and inter-
urban railroading,

Regular Price, - $4.00 per Annum

Hmerican
Street Railway

Investments
(The Annual "*Red Book”’)
The standard manual of street
railway statistics and
finances.

Regular Price, - $5.00 per Copy

Electric Railway
Directory and
Buyers’ Manual

('t hree times yearly)
A complete directory of the street
rallway and traction com-

panies of North America.
Regular Price, -~ 50 Cts, per Copy

McGRAW PUBLISHING GO., 114 Liberty St., New York
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If you
look at
your

You will ee that the Hard, Smooth kind is the kind that wears.

SAMSON SPOT CORD (Waterproofed)

is therefore the most economical trolley cord,

 SAMSON CORDACE WORKS.

5525 Trolley Cords

Send for Sample.

BOSTON, MASS.

The
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Punch
Ever
Made for
Transfer
Tickets...
»
| SAMPLES SENT TO RAILWAY
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PUNCH No. 428

L. A. SAYRE & COn
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THE PRACTICAL ELECTRIC i
RAILWAY HAND BOOK

BY ALBERT B. HERRICK

THREE DOLLARS

An exceedingly valuable compilation of engi-
neering facts, figures and dimensions which are
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and operation of electric railway systems

PER CopY, POSTPAID
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because it
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Locks both bolt and
nut absolutely.

SPIRAL NUT-LOCK CO.,

New York City.

Spiral Nul-Locl
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—and becomes a part of it.

The end to which arrow 1
points goes first on
~ thread of bolt.
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The Capitalist
and the Promoter

The men who make the railroads, who put their

money into them, and who wish to see them
made into paying propositions, know these facts:

That no investment pays like an investment in good
equipment

T'hat in rail bonds no equipment has ever even approached
the record ot the Protected Rail Bond;

T'hat some :of the best acting railroads in the country are
bonded with the Protected Bond; and, finally,

T'hat the Protected Bond is an investment, not an expense.

THE PROTECTED RAILL BOND COMPANY

THE MAYER & ENGLUND COMPANY

GENERAL SALES AGENTS
1020, 1022 and 1024 Filbert Street
PHILADELPHIA, PA.
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Jackson & Sharp Plant, Wilmington, Del... ... 154
Jefirey Mig. Co., Columbus, Ohio..... . 129
Jewett Car Co., Newirl\ Ohio..

Johann, F. A., St. Louis, Mo. ..o 86
Johns-Manville (0 H. W., New York.. 2
Johnson & Morton, Utica, N. Y.......... 142
Jones' Sons, J. M., West Im), N Yeorumssas 153
Keeler Co,, E., Williamsport, Pa...«..civiuee.s 118
Keystone Electrical Instrument Co., nla(l(l
phia, Pa. .. " S !
Kinnear Mig| 16
Kissam, Geo Co. York. 24
l\nﬁcld E, H., H()s'run Nass o o corens = s @
Knox LEngineering Co., Chicago, II1. 76
Inohler Bros:, Chicagoy Tl s oeems . smmsss .80
*Kolben & Co., Ltd., Prague, Austria.......... 42

Kuhlman, G. C., Car Co., Cleveland, (hio.... 158

Laconia Car Co., Works, Boston...:..:sisms:s 154
Iagonda Mig. Co., Sprmgﬁeld Ohio. 116
Lake Shore & M. S 188 hnnnnnofisannoos —

LLeonhardt Wagon l\.lig Co., Ba]nmon
Le Valley Vite Carbon Brush Co New York. %9

Levis, Henry, & Co., Philade]phia Pa
Ley, Ired T., & Co., Springfield, Mass.
Liberty Mfig. Co., Pittsburg, Pa.........
Lieber (Code Co., New Yorke. cemwes « e o

Link-Belt Engineering Co., Nicetown,

Loomis-Pcttibone (as Machinery Co.,
ORKE e v wommns & mresenvn ¥ svaseis ¥ SRWSE SIS § SRS § 5
Lorain Steel Co., Lorain, Ohio, and Johns-
W) I e e ehene stz atae ehshstetele ke o Lo oV d et 09
Lukenheimer Co., Cincinnati, Ohio............ 118
MacAfee, John Blair, Phlladelphm\ P sz 80
Macallen, W. T. C., C Boston, Mass. .4
\Iagnctlc Equipment Lo Chlcauo 11 21
Magnet Wire Co., New York......... 46
*Maguire, F. Z., London, England.. wemms AT
Males Co.. Cincinnati, Ohio..ven.. .. swen 98
Maltby Lumber Co., Bay City, Mich 101
Manz-Hollister Co., Chicago, Ill.. S
#Maschinenfabrik Oerlikon, Oerlikon,
SWItZrland. : s o oo s o st gmress © sressigrare 67 50

Matthews, W. N., & Bros., St. Mo.... 99

Louis,

WHEN WRITING TO ADVERTISERS

In the STREET RAILWAY JOURNAL you will confer a
favor on both publisher and advertiser by mentioning this paper.
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KEYSTONE

Measuring Instruments, Switchboard
and Portable Types. These instru-
ments are of the highest grade; we
guarantee them to be accurate, ‘‘ dead
beat’’ and altogether perfectly satis-
factory. Let us send you some liter-
ature on the subject.

“LAMINATED?”
CIRCUIT BREAKER

Compare this instrument with any

other on the market. You will find
it to be better designed, stronger, and
more reliable in operation. Built for
750 volts D. C., in sizes from 10 to
10,000 amperes.

THE CUTTER CO.

19th and Hamilton Streets, - PHILADELPHIA
120 Liberty Street, - - NEW YORK

PORTER & BERG = CHICAGO
T. A. BIBBER & CO. - = BOSTON
C. M. CROFOOT s < CINCINNATI
W, C. JESSUP = = - PITTSBURG
J. R. COLE = SAN FRANCISCO

R. W, BLACKWELL&CO Lro. LONDON
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The Patent Drop Table ofa
Woods” No. 141 Upright Moulder

permits of a wider range of work than is possible on other
moulders, and adapts the machine to the special require-
ments of street railways.

Front section lowers 7 inches.

Table, both sections, 40 x 56 inches.

There are other characteristic features if you are interested.

CAR SHOP WOOD WORKING MACHINERY

S. A. Woods Machine Co.

MOTOR APPLICATIONS ARRANGED. BOSTON, MASS.

NO TOOL WILL SAVE YOU MORE MONEY
in your car or pattern shop than an

OLIVER UNIVERSAL SAW BENCH

Write for Catalog. Let us tell you
what it will do and how it Is made

Is the very thing
you need in your
power station, car
house and repair
shop. One man
with this crane
can lift heavy
af' apparatus from j
" one point to an-
B . other, in or out
of the shop. Nothing so handy, simple
and convenient. Write for Booklet.

The Franklin Portablg Crane & Hoist Co.

FRANKLIN, PA.

The “OLIVER”
[ H:JA]’IO » JILL

.‘,«t_k . ol §al

OleER Wood Trimmers, Saw Benches, Hand Jointers
Band Saws, Lathes, Etc., Made Only by

American Machinery Co.

GRAND RAPIDS, MICHIGAN

Branch Office and Salesroom, 10 Deansgate, Manchester, England

GENERATORS-MOTORS
COMMUTATOR TRUING DEVIGES

AUTOMATIC CLUTCHES both MECHANICAL & ELECTRICAL

AKRON ELECTRICAL MANUFACTURING CO , Akron, Ohio
MACKAY ENGINEERING €O., New York Offlce.

= See thatJoint ) ==

—Thatiswhere e

OURNEWDOOR & —
"EXCELS ALL OTHERS,
y Thé COLUMBUS” &=
Study These e STEEL ROLLING SHUTTER &=
COMPANY, §

CUTS, AVERAGE THE Bk GOLUMBUS,
CANDLE POWER AND e
SEND YOUR ORDERS TO

THE STERLING ELECTRICAL
MFG. CO. New York,N.Y. o . Yo,
WARREN, O. CHICAGO, ILL. N

2 - A P
SIS o Loz
JA/V/;%M/(‘/J;Z’ < QI&M&@ ﬁ///};y;g"&r 47/?;:‘2
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Maus; H. H:; & Co.; Philadelphia. qoeves o 90 Smith, Peter, Hcater Co., l)etroit, Michissssiy 140
Mayer & Englund Co., P’hiladelphia, .. 10 Speer Carbon Co., St. Mary’s, Pa 22
McCardecll, J. R., & Co., Trenton, N 20 Spiral Nut Lock Co, New York. L o
McCaskill, Dougall & Lo Montreal, Can.... 82 Sproul & Green, New York..... 86
McGuire Mfg Coy (,]ungo TL; sovviais srsiuien s ovarsn 156 Standard Automatic Lubricator 2
McIntosh, Seymour Co., Auburn, N. Y....... 122 delphia, Pa. ... coiiiiiiiiiiiiiniiii .. 146
Mead, JOhﬂ A., Mig. Co., New York.. ¥ e 128 Standard Engincering Co., Cleveland.......... 17
Merritt & Co, Phlladelphla, Pa..cooeasss sreeee 24 Standard, Paint Co:;; New Yorke coue.osums s soes 23
Mica Insulator Co., New York & Chicago, Standard Pole & Tie Co., New York........ 102
L T T R e Y 17 Standard Sewer Pipe Co., Rochester, N. Y. 97
Moore, Baker & Co., BOStON...11iemnernnnnins 75 | Standard Underground Cable Co., P!ttsbulg,
Morns-Irelana Safe Co., Boston, Mass .. 16

Pa,
84 Standard

Mulford & Petry Co., New VYork... N
Munscll, Eugene, & Co., New York ¢ Stanley Elecctric Mfg. Co Pittsfield,
Cazey Ll s vnmenn wv siwerom v seetors xv unste § 5 gasiate v ot 17 Star Brass \Works, I\mdmazoo, Mich
Muralt & Co., New York.eeoeiveiiiiiiienens 3 Steel Cable Eng. ‘Co., BOStON.nueennnr...
Stephenson, John, Co., Elizabeth, N. J
*Nalder Bros. & Thompson, Ltd., London.... 49 | St. Louis Car Co., St. Louis, Mo..........
National Car Whecl Co., P]ttsburg ------------ 152 St. Louis Car Wheel Co., St. Louis, Mo...... 152
National Conduit & (,1b1e Co., New York.... 96 St. Louis Iron & Machine Works, St. Louis,
National Elastic Nut Co., Milwaukee, Wis.... 102 MO, sxare xssarems 508105 1 5 Heos 5 S B SRS 3 EH0RE 3 e 12y
National Electric Co., Milwaukee, Wis........ 30 Sterling Electrical Mig. Co., Warren, O...... 12
National Ticket Co., Cleveland, Ohio.......... 20 Sterling-Meaker Co., 7\e\vark N Jeeeveneannns 15
Newark Air Sand Box Co., Newark, Ohio.... 141 *Sterling Varnish Co.. \Ianchester England.. 49
*New COHVG&OT Co., Smithwick, Birmingham, Sterling Varnish Co., Pittsburg, Paeeennnnnns 23
........................................ 51 *Stewart, D., & ('o (1902), Ltd., Glasgow,
New Haven Car Register (,o Cliicago, Ill.... 135 Scotland ..................................... 28
New York Central & H. R Reeoaennnnnn 95 Stilwell-Bicrce & Smlth Valle Co Dayton,
New York Switch & Crossing Co., IToboken, ONIG v s swwns v ow 1hE
I, ls anccagmoasossnngsannneasg 108 Stirling Co., The, C g
Northern Engincering Works, 1 Straley, Hasbrouck & Schl we A8
Nuttall, R. D., Co., Pittsburg, Pa Stromberg Carlson Telephone Mig. Co........ 85
Stuart-Howland (o, Boston, Mass co ;
Oberg, C. O., & Co., Boston, Mass.......u0.us 137 Sturtevant, I3, IF. BOSTON ennssnnsvonmrvnnss
Ohio Brass Co., Mansfield, Ohio.............. 7 #*Sulzer Bros., \thcrthur Switzerland........ 42
Ohmer Fare Register Co., Dayton, Ohio...... 137
Okonite Co., Ltd., The, New York............ 3
Ordway, B. F., & Co., Fitchburg, Mass...... 90 Taylor Electric Truck Mfg. Co, Troy, N. Y... 15
Tennis: Bros, Co., Pittsburg, Pa...cecs.cemes. o %6
Paige Iron Works, Chicago, Ill................ 104 Thomas, R., & Sons Co., %ast Liverpool, O.. 35
Parmenter Fender & Wheel Guard Co., Bos- Thompsou-lionney Co., Lrooklyn, N. Y.... .o 86
bon, BLASS. ouwes s pomenss saen v u s s 8 5 S 4 5 132 | Thompson, Son & Co.; New Yorks cosesssensss- 90
Parrott Varnish Co., Bridgeport, Conn........ 24 Thompson, Tenney & Crawford, New York.. T4
Patten, Paul B., Salem, Mass.................. 23 Tilden Co., B. k., Chicago, Tl.............. - 130

Peckham Mfg. (,o, New York. . 157 Tod (0, The \Vm, Youngstown and Pitts-

*Peebles & Co., Bruce, Edmburgh Scotland... 10 (52 M o puomnanocnong 24
Peerless Rubber Mig. Co., New York.. ] *Tosi, Iranco, Legano, Italy 56
Pennsylvania Stcel Lo Steclton o2 R Townsend, Reed & Co., Chicago, Il 19
Pepper & Register, I’]uladelphla P = o w5 e Trask, Spencer & Co., New York........o.... Vi)
Perry, Coffin & Burr, Boston, Mass.......... 6] Trolley Supply Co., Canton, Ohio: .cc.cuwun.on 142
Peters, G. D., & Co., London..... 8 Truss & Cable IFence Co., Cleveland ........ 98
*Pcters, G. D, & Lo, London. . 43

Phelan, D. W., New York 101

Plnladelphla Air Brake Co., P]uladelphm, Pa. 29 Union Spring & Mfg. Co., Pittsburg, Pa...... 150
Phillips, Eugene F., Bare & Insulated Wires.. Y6 Universal Safety Tread Co., New York...... 139
Pheenix Iron \Works Co., Meadville, Pa...... D127 U, S. Electric Signal Co. West Newton, Mass, 104
Phosphor Bronze Smelting Co, Philadelphia.. 148 U. S. Mort. & Trust Co., New York.......... 73
Pierce, Richardson & Neiler, Chicago........ 7 U. S. Projectile Co., E. W. Bliss Co., Suc-
Pittsburg Insulating Co., Pittsburg, Pa........ 22 cessorsy Brooklyn, IN: No aesnees g eoss s 149
*Pittsburg Insulating Co., Manchester, Eng.. 49

Pittsburg Reduction Co., Pittsburg, Pa........ 97

Pittsburg Spring & Steel Co., Pittsburg, Pa.. 150 Valentine-Clark Co., Chicago,
Pittsburg White Metal Co., Pittsburg, Pa.... 148 Van Dorn, W. T., Co.,

Poole Bros., Chicago, Tll......coivveeeiiieiunn.s Van Dorn & Dutton Co., 2

Poorman, Warren M., Boston, Mass Van Dorn-Elliott Electnc Co., Cleveland, O 93

Porter & Berg, Clucago TMlsssics = s = 5 s s o

Positive Railway Sander Co., Lancaster, Pa.. 146

Power Specialty Co., New York.uwoesoroninns 117 Wagner, Herbert A., New York City ........ 8

Protected Rail-Bond Co., Philadelphia, Pa.... 10 Walker Co., The, Philadelphia, Pa. .......... 26

Prouty-Pierce Locomotive Mfg. Co., Kansas Walworth \Ifg €y Boston) wiwiseas - wme s sas 3
City, MOu tueteneneneneecieenaaeneennnannnns 152 Waterbury Button Lo Waterbury, Conn.... 17

Providence Engineering Worl Providence, Watson, John B., Phl]ddelphlﬂ = U 81
R Lo v wssmson = ¢ spaos & 3 wragms 5 0 sy ¥ & Siigevs b & Somsc 5 1 & 128 Watson-Stillman Co., The, New York ........ 13

&'cger Ry Joint Mfg. Co., New York ........ 106

. & : : ~ 3oer cbster & Co., Warreu (,amden, N.J. oo.... 118

Raiay, & Eleeric Equipment Co. ufialo, | W' ¢ 52 Giisgov, Sepdaa .01 77

Railway Journal Lubricating Co..oevvevnnnn... 146 Weir Frog C,O’ Cincinnati, Ohio ...

Railway Register Mfg. Co., New York........ 138 | Wendell &' MacDuffie, New York...

Railway Stecl Spring Co., New York.......... 151 \r\’resco Supply Co., St. Louis,

Reconstructed Granite (,o New York........ 101 Western  Electric Co., Chicago, t

Recording Fare chlster Co., New Haven, Western Electrical Supply Co., St. 3
COMIL ittt iiit e iaaeenaaeannne 6 Westinghouse Air Brake ~Co., Plttsburg, Pa.. C

Richardson Scale Co., New York. . *Westinghouse Brake Co., Ltd., London...... 62

Ridlon, Frank, Co., Boston, Mass - Westinghouse, Church, Kerr & Co., New York.

Roberts E. P ( Cour Cleveland:. Ot v ™ Westinghouse Electric & Mfg. Co., Plttsbmg

Robins Conveying Belt Co., New York........ 129 Pa i , l!:

5 Westmghome Mach. Co., Pittsburg, Pa..
gg;})é‘rl;gef_ ]I(I)lc?;ln{:u‘nbul?lgoc()rg<b£§;r,ltl%n JN I 2y Westinghouse Traction Brake Co., New York. C

Root Track Scraper Ca,, Kalamazoo, Mich Weston Electrical Instrument (,0. Waverly

: : Park, Newark, N. J. cciiioeeeeneernns 82
Rosenbaum, Wm. A, New York...o.owenonons S - a1 Ting SRS S, Sel S e 8 eieian s nininie o <inins o}
gosmtertl\lac(mé'em & Co., New York...... {‘N) \\xﬁ;l:_ig'r{] \1;{?1?1,];\ (&0 ‘Cé hels’t}flﬁ’u;e)l[;l;;;; """ 1]"])
otary Engine (Couus s s 5 s s s s s & sems « e 122 d 2 2 ot ! St
: . . S5 : oz Wheeler Condenser & Eng. Co.. New York.. 114
Russell Engine Co., Massillon, Ohio.......... 125 Wheel Truing Drake-Shoe Co., Detroit, Mich. 148
Eamdson Cosn:d%gc \\'o{ks, ;nsion .............. X *\‘\\/‘»hll]ti’e ]T C(, ‘\‘\(’QOO‘ \iet‘(;] \Iocl;lr(x;ib.ﬂ """"" :‘1)
Sireenr B Lm?fl‘;"(*hfc“qw Grs 2| Whitlock™ Coil Pipe Co., Hartford, Conn. .... 112
Sixtong B, \\/ashn’lgt(m D. ¢ \Whitted, Thos. B., Denver, Col.
g LA Newarle, N 1. Wilson Trolley Catcher Co,; Massy;
Siz(‘;?ld-ﬁal"ld L'(zﬁnipx;z‘vr:: :\éi - wWilson & Co., Brooklyn, N.Y.
Sritine 1t (ot Iodi.s.”\'Io Winton Motor Carriage Co., Cleveland, O..
Serrell, Lemuel \V..”New. \Eork.y..*.. . \witting, Eborall & Co., London, Eng. .. “% 4”
gileaff IJaastad Boston:. v s s \VOOd:;in’ The R., Mfe. Supply Co., Boston 17
Tepard’ Darmar & Co. Boston, Mass il |l o DIBSSE " s 5 iominie s iiaiels s eveiinc & 555 Thee 5 ommietan g seatere 7
ShePeiifim: Col e, O | S oy e G Do e e 1
ills- ica Co., 4 s 28 ? B O :
Silver Lake Co., Boston, Mass....roiriiiiii: 1 | okl Tie & Crssoting Co., fma, Stms
Simplex Electric Hecating Co., Cambridge- - QI s § 2o e s RS e 5 6 E i - 97
o pvi')rt 1%131% e g 5 RS Fag s TS S 139
implex Railwa liance C Chi gere A =
Sjobperg 7 )&‘LDJ’,'i\eC; \00}1( 11cago - *Yates & Thom, Blackburn, England.......... 53

Smethurst & "Allen, Philadelphia

*Smith, Fredcrick, & Co., Ltd., Zelnicker, Walter A., Supply C is
Manchester, England .......oovvveniennain.. 19 NI e :,uppy(,o,StIoms, 86

Our Cajplorve Strect Railway and Electrical RBooks

McGRAW PUBLISHING COMPANY, BOOK DEPARTMENT
174 LIBERTY STREET, NEW YORK. IS YOURS FOR THE ASKING.
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Guaranteed to Open
or Transfer any Cir-
cuit regardless of how
low the power factor
may be &£ &K K

THE ELDEN

Single and Double Throw Oil
Transfer Switches & &

are built in a scientific and dur-
able manner, in capacities up to
400 amperes at 5,000 volts.
They are absolutely reliable and
practicable

We are building complete alter-
nating high potential switch-
boards, equipped with “ELDEN”
oil circuit breakers and switches,
for the following prominent elec-
tric railway and lighting
companies :

Manchester Traction, Light and
Power Co., Manchester, N. H., (5)

Halifax Electric Tramway Co.,
Ltd., Halifax, N. S.

Lynn Gas and Electric Co., Lynn,

ass.

Somerville Electric Light Co.,
Somerville, Mass.

Salem Electrlc Lighting Co.,
Salem, Mass,

North Adams Gas Light Co.,
North Adams, Mass.

If you desire further information regarding
the best line of oil circuit breakers and
switches made, write to

S. b. CONDIT, JR., & CO.

65 Oliver St., Boston, Mass., U.S.A.
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DVERH
LINE MATE

Sometime This Winter

' W The... ’
Bellamy Vestlette

PATENTED APRIL 27, 1897,

you will want some repair part in

For Street Railway Conductors
ABSOLUTELY SAFE

Money cannot be lost or stolen from
these pockets.

OVER 30,000 IN USE

Saves the price of a coat yearly. Conductor’s uniform always |
presentable. Adopted as a part of the unilorm by many Street
Railway Companies. Agenis wanted on every line.

The Bellamy Vestlette Mig. Co., eveland, onio

a hurry—send us the order—by wite
at our expense, or better yet, order
extra parts now and meet emergencies.

General Railway Supply Co.
Park Building, Pittsburg, Pa.
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THE THE
McCOLLUM STERLING
MOMENTUM SAFETY

RAKE

separate, or in combination. = These two brakes

can be operated with the same handle. Thus
combined they form the most perfect and complete
braking equipment ever devised.

The McCollum brake utilizes the momentum
of the car, ordinarily dissipated, to stop the car.
This is done by original devices which two years
of service have proven effective in—Ist, stopping
a car quickly; 2d, stopping a car smoothly; 3d,
preventing flat wheels; 4th, never failing; 5th, cost-
ing less at first than other power brakes, and but
a trifling sum for maintenance.

STERLING-MEAKER COMPANY
NEWARK, N. J., U. S. A.

SO L L L L L L L L L L L L L D L L L L T LT T

CLLLLLEE L LD L L L L L O O L O L L O T o O LT LT
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THE HKINNEAR MFG. CO,,

STEEL ROLLING
CAR HOUSE DOORS'

 SEND FOR CATALOGU;E‘“L”

BT e T A T TS

The

CLASSIFIED DIRECTORY

of
Manufacturers, Dealers,
Contractors, Etc.

Published each week in the

STREET RAILWAY JOURNAL

Is the most valuable index available for
the purchasers of electric railway appa-
ratus and equipment.

SO e
AU

Gt |V LT T T T T T e

Send for
Samples.

SILVER LAKE WATERPROOFED CORD
FOR ARC LIGHT AND TROLLEY CORD.

SILVER LAKE CO., . Boston, Mass.

261287 Devomhm Stnct lnd‘
45 Wmthrop Square, Boston, Mass
Br_uilvcﬁ Office:: 26 Cf:rtlund({ S(v /V.{u_/ quk

USED BY EIGHTY PER CENT. OF STREET RAILWAY COMPANIES
Watchman’s Improved
Time Detectors

E. IMHAUSER & GO.
206 Broadway New York

Special
Conductors’

Safes....
FOR
STREET RAILWAYS

Conductors can deposit their
returns without access to Safe
Made in Several Sizes.

In use on over 100 roads.

Send for prices
and Catalogue.

MORRIS-IRELAND
SAFE COMPANY

64 Sudbury Street
BOSTON, =~ - MASS.

Spring Snow Scrapers

We guarantee all our different styles of Scrapers to
be practical and to do all we claim. Thoroughly
perfected and easy to install. Iet us send you a
sample order on approval. We make all kinds and

sizes. OUR TRUCK SCRAPER 1S GREAT.
SEND FOR CATALOGUE

Our No. 5—THE KALAMAZOO

Will pay for itself many times in a winter.
Springs and blades are spring steel. Guaranteed
for one year not to break or bend.

ROOT TRACKH SCRAPER (0.

KALAMAZOO, MICH.
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CLASSIFIED DIRECTORY

Manufacturers, Manufacturers” Agents, Engi-
neers, Contractors. Bankers. Brokers, FEtc.. Ffc.

NOTE—For reference to the advertisements, see alphabetical index on pages 9-13
* Indicates advertisements appearing only in the International edition.

Accountants and Auditors
The Audit Co. of Illinois.

Accumulators
(See Batteries, Storage.)

Advertisin{g. Street Car
Collier, Barron G.

Kissam, George & Co.

The Mulford & Petry Company.

Advertising on T'ransfers
Duplicate Transfer & Rebate Co.

Advertisement Writing and De-
signin,
Manz-Hollister Co.
Air-Brakes
National Electric Co.
Philadelphia Air Brake Co.

Westinghouse Air Brake Co.
Westinghouse Traction Brake Co.

Air Compressors
Christensen, N. A.
General Electric Co. .
Stilwell-Bierce & Smith-Vaile Co.
Westinghouse Electric & Mfg. Co.
*Worthington Pump Co., Ltd.

Alternators
*Kolben & Co., Ltd. .
Westinghouse Electric & Mfg. Co.

Alyminum .
Pittsburgh Reduction Co.

Ambroin Insulation
* Ambroin-Werke,
*Estler Bros.

Amusement Attractions
Armitage-Herschell Co.
Herschell, Spillman & Co.

Anchors, Guy
Crouse-Hinds Co.
Matthews, W. N., & Bros

Armature ani Field Coils
Cleveland Armature Works.
Elliott Bros. Electric Co.
Garton Co., The, W. R
Ridlon, Frank, Co.

Rossiter, MacGovern & Co.
Van Dorn Elliot Electric Co.
Wendell & MacDuffie.

Armature Lifts
(See Lifts.)

Armature Winding
(See Repair Work.)

Automobiles
Winton Motor Carriage Co.

“ Automotoneer ”’
Garton-Daniels Co.

Babbitt Metal
(See Bearings.)

Badges
Farr & Foster Co. )
International Register Co.
Mayer & Englund Co.
Recording Fare Register Co.
Woodman, R., Mfg. & Supply Co.

Baggage Checks
Farr & Foster Co. .
Woodman, R., Mfg. Supply Co.

Bankers and Brokers
Dumee, Son & Co.
Equitable Trust Co.
Farson, Leach & Co.
Harris, N. W., & Co.
Hayes, W. J., & Sons.
Hillyer, M. P., & Co.
Moore, Baker & Co.

Perry, Coffin & Burr.

Tennis Bros. Co.

Thompson, Tenney & Crawford.
Trask, Spencer, & Co.

U. S. Mortgage & Trust Co.
Watson, John B.

Batteries, Storage
*Chloride Elec’l Storage Co., Ltd.
Electric_Storage Battery Co.
Gould Storage Battery Co.
Bearings
Brady Brass Co.
Brill, J. G., Co.
Mayer & Englund Co.
Nuttall, R. D., Co.
Ohio Brass Co.
Phosphor Bronze Smelting Co.
Pittsburg White Metal Co.
Porter & Berg.
Stuart-Howland Co.
Taylor Electric Truck Co.
Van Dorn & Dutton Co.
Wendell & MacDuffie.
Wesco Supply Co.

Bell Cord
(See Cord, Bell and Trolley.)

Bells and Gongs
American Car Co.
Rrill, J. G., Co.
Mayer & Englund Co.
Porter & Berg.
Ridlon, Frank, Co.
Stuart-Howland Co.
Wendell & MacDuffe.
Wesco Supply Co.

Blinds, Car
American_Car Co.
Brill, J. G., Co.
Sjoberg, J. P., & Co.

Blowers

American Blower Co.
Sturtevant, B. F., Co.

Boiler & Pipe Coverings
H. W. Johns-Manville Co.
Boiler Cleaners (Mechanical)
Gem Mfg. Co.

Lagonda Mfg. Co.
Liberty Mfg. Co.

Boiler Cleaning Compounds
Dearborn Drug & Chemical Wks.
The Ironsides Co.

Boilers
Allis-Chalmers_Co.

Rabcock & Wilcox Co.

*PRahcack & Wilcox, Ltd
Cahall Sales Department.
Cooper, C. & G., Co.

Harrisburg Foundry & Machine
Works.

Harrison Safety Boiler Works.

IHeine Safety Roiler Co.

*Howden, James, & Co.

Keeler, E., Co.

Pheenix Tron Works Co.

Stirling Co., The.

Westinghouse, Church, Kerr &

Co.
Wetherill, Robert, & Co.
*Yates & Thom.

Bonds, Rail
American Steel & Wire Co.
Brown, Harold
Carey, Thos. F.
Chase-Shawmut Co.
Ewing, Geo. C.
Falk Co.
*Felten & Guilleaume.
*Forcst City Electric Co.
Garton, W. R., Co.
General Electric Co.
General Railway Supply Co.
Mayer & Englund Co.
Ohio Brass Co.
Porter & Rerg,
Protected Rail Bond Co.
Stuart Howland Co.
Wendell & MacDuffie.
Wesco Supply Co.
Boring Machines
American Machinery Co.
Woods, S. A., Machine Co.
Brackets and Cross Arms
Advance Lumber Co.

Anderson, A & J. M., Mfg. Co.
sissell Co., F.

Where One Head
is Better Than Two

For once the old proverb, “ Two heads,” etc.,
is refuted. Cannot use two exhaust heads
on a single pipe; one head, and that one a

~ BURT
EXHAUST
HEAD

the most reliable, safest
and economical head on
the market, does the

work.

EMPORIUM, Pa., Sept. 10, 1902,
BURT MFG. Co., Akron Ohio:
Gentlemen—The exhaust heads purchased from you are
a complete success and are giving everybody connected
with our works satisfaction and real comfort,
Yours very truly,
EMporiuM IRON Co.,
Per A. BRADY.

Send order to-day, with size of exhaust pipe.
If dissatisfied, return.

BURT MFG. CO., Akron, Ohio

Largest Manufacturers of Oil Filters in the World.
Supplied also by Engine Builders and Power Contractors

é PETROIT
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48 EXToward St., IN. Y.

HEN WRITING TO ADVERTISERS in the STREET RAILWAY JourNAL you will
confer a favor on both publisher and advertiser by mentioning this paper.

of every
+design- and
' description
in Imitation
Gold; Nickel
and German
Silver.:

* MOTORMAN -

Send for descriptive circular'and price list of our

Railway Supplies.

"R. WOODMAN MFG. & SUPPLY CO.
63 Oliver St., BOSTON, Mass., u. S. A: ;

MICA
FMPIRE
OILED MATERIAL
EUGENE MUNSELL & CO.

‘“FIRST HANDS”

MICANITE

**AS GOOD AS MICANITE”

MICANITE IS STANDARD

AWARDED GOLD MEDAL, PARIS, 1900
CHICACO and NEW YORK

LINOTAPE

Proves our claim that

M. 1. C.
INSULATING COMPOUND

MICA INSULATOR COMPANY

‘*ORIGINATORS ” 3
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In Electric Railway work
it is more difficult to build
a Lightning Arrester that
will withstand repeated dis-
charges, than in any other

class of Electric Service.

This is due to the fact that when a dis-
charge passes to earth the entire normal
difference of potential tries to fol-
low the discharge, and the “ground”
thus established is more difficult to
open than in other service where the
entire normal difference of potential is
not between the line and the ground,
but between the different sides of the
circuit.

With this fact in view Garton Light-
ning Arresters for Electri?ﬁaﬁlw?y
service are provided with a graphite
resistance, which limits the flow of
normal current to about ten amperes—
if the resistance was higher it would
tend to impede the passage of the dis-
charge.

The flow of mnormal current being
limited makes it more easy to open the
“ground” established by the discharge.

This is one reason why Garton
Lightning Arresters have so rapiﬁilry
become Standard in the specifications
of many leading Electric Railway En-
gineers.

Full information will be furnished

on request.

GARTON-DANIELS CO.

KEOKUK, IOWA,
U. S. A.

CLASSIFIED DIRECTORY—Continued.

Brackets and Cross Arms—Cont.
Creaghead Engineering Co.
Electric Railway Equipment Co.,

Cincinnati.
Fowler, Jacobs Co.
Greenbrier Pole Co.
Maus & Co.,-H. H.
Mayer & Englund Co.
QOhio Brass Co.
Phelan, D. W.
Porter & Berg.
Ridlon, Frank, Co.
Standard Pole & Tie Co.
Stuart-Howland Co.
Wendell & MacDuffie.
Western Electric Co.

Brake Chains
Sterling-Meaker Co.
Taylor Electric Truck Co.

Brake Handles
Brill, J. G., Co.
McGuire Még. Co.
Ohio Brass Co.
Porter & Berg.
Ridion, Frank, Co.
Stuart-Howland Co.
Wendell & MacDuffie.
Wesco Supply Co.

Brake Shoes

American Brake-Shoe & Foundry
0

American Car Co.
Barbour-Stockwell Co.

Bissell Co., F.

Brill, J. G., Co.

Porter & Berg,
Stuart-Howland Co.

Taylor Electric Truck Co.
Wendell & MacDuffie.

Wesco Supply Co.

Wheel Truing Brake-Shoe Co.

Brakes, Car
American Car Co.
Brill, J. G., Co.
General Electric Co.
Magnetic Equipment Co.
National Electric Co.
Peckham Manufacturing Co.
Philadelphia Air Brake Co.
Sterling-Meaker Co.
Taylor Electric Truck Co.
Van Dorn & Dutton Co.
Westinghouse Air Brake Co.
*Westinghouse Brake Co., Ltd.
Westinghouse Traction Brake Co.

Bridges and Buildings
American Bridge Co.
Garry Iron & Steel Co.
Indianapolis Switch & Frog Co.
Johann, IV, A.
Pennsylvania Steel Co.
Sproul & Green.

Brillium Fuel
Brown, Harold P.

Brooms, Track
American Car Co.
Brill, J. G., Co.
Consolidated Car Fender Co.
General Railway Supply Co.
Mayer & Englund Co.
Ohio Brass Co.
Porter & Berg.
Stuart-Howland Co.
Wendell & MacDuffie.
Wesco Supply Co.

Brushes, Motor and Dynamo
Garton, W. R., Co.
General Electric Co.
Le Valley Vitz Carbon Bruch Co.
Mayer & Englund Co.
Ohio Brass Co.
Porter & Berg.
Speer Carbon Co.
Stuart-Howland Co.
Wendell & MacDuffie.
Buttons
Waterbury Button Co.
Woodman, R., Mig. & Supply

Co.
Cable and Rope Filler
The Ironsides Co.

Cables
(See Wires and Cables.)

Car Circuit Breaker
Hartman Circuit Breaker Co.

Car Cleaner
Beacon Paint & Varnish-Preserva-
tive Co.
Car Curtains and Shades
(See Curtains and Curtain Fix-
tures.®

Car Gaining Machines
American Machinery Co.
Woods, S. A. Machine Co.

Car House Doots
Columbus Steel Rolling Shutter

Co.
Kinnear Mfg. Co.

American Car Co.

American Car & Foundry Co.
Rrill. J. G.. Co .
*Brush” Electrical Engineering Co
Carey, Thos. IY

Carriage Works, Ltd.
*Electric Ry. & Tramway.
Ewing, Geo. C. .
Jackson & Sharp Plant
Jewett Car Co.

Jones, J. M., Sons.
Kublman, G. C., Car Co.
Laconia Car Co. Works.
*Maschinenfabrik Oerlikon.
Romiinder, Hermann.

St. Louis Car Co.
Stephenson, John, Co.

Car Shop Woodworkin% Machin’y
Ainerican Machinery Co.
Woocs, S. A., Machine Co.

Cast Welded Joints
Falk Co.
*Goldschmidt, Th,
Heil Rail-Joint Welding Co.
Lorain Steel Co.
Pepper & Register.
Wendell & MacDuffie.
Wharton, Wm., Jr., & Co.
Castings

,\mel%can Brake-Shoe & Foundry

0.
Brady Brass Co.
Falk Co.
Franklin Rolling Mill & Foundry

Co.
Laconia Car Co. Works.
Lorain Steel Co.
National Electric Co.
New York Switch & Crossing Co.
Ohio Brass Co.
Pennsylvania Steel Co.
Phosphor Bronze Smelting Co..

Ltd.
Star Brass Works.
Wendell & MacDuffie.
Wharton, Wm., Jr., & Co.

Chains (Standard and Special)
Aultman Co,
Jefirey Mfg. Co.

Change Carrier
Bellamy Vestlette Mfg. Co.

Chemists (Manfg. and Analytical)
Dearborn Drug & Chemical Wks.
Circuit Breakers
*British Thomson-Houston Co.
*British Westinghouse Electric &
Mig. Co.
Condit, S. B., Jr., & Co.
Cutter Co. i
Electric Ry. Equipt. Co., Cin-
cinnati,
Garton Co., The W. R.
Garton-Daniels Co.
General Electric Co.
Hartman Circuit Breaker Co.
H. W. Johns-Manville Co.
Mayer & Englund Co.
*Nalder Bros. & Thompson.
Ohio Brass Co.
Porter & Berg.
Stuart-Howland _Co.
Wesco Supply Co.
Westinghouse Electric & M{g. Co.
Clocks, Efectric
Imhauser, E., & Co.
Coal Dealers

Jorden & Lovell.

Coal Handling Machinery
(See Conveyors.)
Commutators and Com’tator Bar
Akron Electrical Mfg. Co.
Cleveland Armature Works.
Elliott Bros. Electric Co.
*Forest City Electric Co.
Garton Co., The W. R.
General Electric Co.
General Railway Supply Co.
Homer Commutator Co.
Mayer & Englund Co.
Ohio Brass Co.
Porter & Berg.
Ridlon, Frank, Co.
Stuart-Howland Co. .
Van Dorn-Elliott Electric Co.
Wendell & MacDuffie.
Wesco Supply Co.
Condensets
*Allen, W. H., Son & Co., Ltd.
Alherger Condenser Co.
Allis-Chalmers Co.
Blake-Knowles Steam Pump Wks.
Bulkley, Henry W.
Conover Mfg. Co.
Goubert Mfg. Co.
*Mirrless-Watson Co., Ltd.
Power Specialty Co.
Westinghouse, Church, Kerr& Co.
Wheeler Condenser & Eng. Co.
*Worthington Pump Co., Ltd.

Conductor’s Vestlette

Bellamy Vestlette Mfg. Co.
Conduits

American Conduit Co.

Bissell Co., F.

Camp, H. B., Co.

Gest, Guy M.

National Conduit & Cable Co.

Standard Sewer Pipe Co.
Contractors

Archbold-Brady Co.
Arnold Elec. gower Station Co.
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CLASSIFIED DIRECTORY—Continued.

Contractors—Continued

*Blackwell, KRobt. W., Co., Ltd
*Bnitish Thomson-Houston Co.

Bureau of Expert Investigation &

Construction.
Byllesby & Co., H. M.
Chicago Eng. & Constructing Co.
Cowdrey, C. H,, achine Works.
Creaghead Engineering Co.
Cullen, Wm,
*Dick, .kcn' & Co., Ltd.
Electrical Installation Co.
Falk Co.
Gest, Guy M.
Hollingsworth, L. Jr.
Knox Engineering Co.
Kohler Brothers.
Ley, Fred T., & Co.
MacAfee, John Blair.
*Maschinenfabrik Uerlikon.
Muralt & Co.
Pepper & Register.
Sanderson & Porter.
Saxton, E.
>errell, Lemuel W.
Sheaff & Jaastad.
Smethurst & Allen,
Standard Engineering Co.
Tennis Bros. Co.
Townsend, Reed & Co.
Walworth Mfg. Co.
Watsor,, John B.
Wendell & MacDuffe.
Western Electrical Supply Co.
Wharton, Wm., Jr., & Co.
White, J. G., & Co.
*White, J. G., & Co. Ltd.
Controllers
*British Thomson-Houston Co,
General Electric Co.
*Maschinenfabrik Oerlikon.
Westinghouse Electric & Mfg. Co.
*Witting, Eborall & Co., Ltd.

Coatroller Parts
H. W. Johns-Manville Co.

Controller Regulators
Garton-Daniels Co.

Conveyors, Coal & Ashes
Aultman Co.

*Babcock & Wilcox, Ltd.
Brown Hoisting Machinery Co.
Garry Iron & Steel Co.
General Railway Supply Co.
Jefirey Mfg. Co.

Link-Belt kEngineering Co.
Mead, John A. Co.

*New Conveyor Co.

Northern kngineering Works.
Robins_Conveying Belt Co.
Steel Cable Engineering Co.

Cooling Towers
Alberger Condenser Co,
In(t:ernational Steam Engineering

0.
Wheeler Condenser & Engineer-
ing Co.
*Worthington Pump Co., Ltd.
Cord, Bell and Trolley

American Car Co.

Brill, J. G., Co.

International Register Co.

Mayer & Englund Co.

Obhio Brass Co.

Porter & Berg.

Recording Fare Register Co.

Samson Cordage Works.

Silver Lake Co.

Sterling-Meaker Co.

Stuart-Howland Co.

Wendell & MacDuffie.
Cotton Duck

Boyle, John, & Co.
Couplers, Car

St.pl.ouis Car Co.

Van Dorn, W. T., Co.

Westinghouse Air Brake Co.
Cranes, Travelin,

Brown Hoistin

Franklin Porta%)

%Iachinery Co.
le Crane & Hoist

Co.
G:n;_x;xvl Iron & Steel Co.
Northern Engineering Works,

Cross Arms
(See Brackets.)
Cross-Overs, Portable
Pennsylvania Steel Co.
Wharton, Wm. Jr., & Co.

Crossi Frogs and Switches

(Track)

*Allen, Edgar, & Co., Ltd.

American Frog & Switch Co.

®*Askham Bros. & Wilson, Ltd.

Barbour-Stockwell Co. |

Cleveland Frog & Crossing Wks.
. Cornell Mfg. Co.

*Electric Tramway Eciluipment Co.

Elliot Frog & Switch Co.

Falk Co.

*Hadfield’s Steel Foundry, Ltd.

Indianapolis Switch & Frog Co.

Lorain Steel Co. X

New York Switch & Crossing Co.

Paige Iron Works,

Pennsylvania Steel Co.

Weir Frog Co.

Wharton, Wm. Jr.,, & Co.

Curtains and Curtain Fixtures
American Car Co.
American Car & Foundry Co.
Boyle, John & Co.
Brill, J. G., Co.
Curtain Supply Co.
Federal Mtg. Co.
Hale & Kilburn Mfg. Co.
Hartshorn Co., Stewart.
*Peters, G. D., & Co.
Ridlon, Frank, Co.

Dating Stamps
Farr & Foster Co.

Derailing Devices
American Frog & Switch Co.
Ohio Brass Co.

Detective Service
Drummond’s Detective Agency.
Duplicate Transfer & Rebate Co.

Doors, Car
S(j)ﬁ)'erg, J. P, & Co.

Doots, Steel Rolling
Columbus Steel Rolling Shutter

Co.
Kinnear Mfg. Co.

Drills, Track
Ridlon, Frank, Co.

Dynamos
(See Generators.)

Economizers
Broomell, Schmidt & Steacy Co.
Green Fuel Economizer Co.
Westinghouse Machine Co.

Electric Brakes
General Electric Co.
Magnetic Equipment Co.
Westinghouse Traction Brake Co.

Elevating Machinery

(See Conveyors.)

Engineers (Consulting)
Baker, W. E,, & Co.
Blood & Hale. )
«British Westinghouse Electric &
Mfg. Co.
Burch, Edw, P. .
Bureau of Expert Investigation &
Construction.
Byllesby, H. M., & Co.
Chapman, A. .
Chicago Eng. & Constructing Co.
Coleman, Jilson J
Engstrom, Axel H.
Ford, Bacon & Davis.
Hodges, Arthur W.
Hollingsworth, L., Jr.
Kitfield, E. H.
Knox Engineering Co.
Pierce, Richardson & Neiler.
Roberts, E. P., & Co.
Sargent & Lundie.
Sheaff & Jaasted.
Sproul & Green. |
Standard Engineering Co.
Wagner, Herbert A.
Watson, John B.
Western Electrical Supply Co.
Westinghouse Electric & Mfg. Co.
*White, } G. & Co., Ltd.
White, J. G.. & Co.
Whitted, Thos B.

ineers, Contracting
(See Contractors.)
Engines, Gas
*British Westinghouse

Mfg. Co., Ltd. X
L%omis-Pettibonc Gas Machinery

Elec. &

0.
estinghouse Machine Co.

W
Engines, Gasoline
routy-Pierce Locomotive Mfg. Co.
Engines, Oil

American Diesel Engine Co.

Engines, Steam
*Allen, W. H., Son, & Co.
Allis-Chalmers Co.
American Blower Co.
Ball & Wood Co.
*Blackwell Robt. W., & Co., Ltd
*British Westinghouse Elec. &
Mfg. Co. Ltd. |
Brown-Corliss Engine Co.
*Brush Electrical Engineering Co.
Bullock Electric Mfg. Co.
Cooper, C. & G., Co.
Greenwald, 1. & E., Co. )
H.-&rrisburg Foundry & Machine
o.
Hooven, Owens, Rentschler Co.
*Howden, James, & Co.
Ironton Engine Co.
*Maschinenfabrik Oerlikon.
McIntosh, Seymour & Co.
Pheenix Iron Works Co.
Providence Engineering Works.
Rotary Engine Co.
Russell Engine Co.
*Stewart, D. & Co., (1902) Ltd.
St. Louis Iron & Machine Works.
Sturtevant, B, F., Co.
*Sulzer Bros.
Tod Co., The Wm.
*Tosi, Franco.

WCSCO
Has
Attended
To the requirements of
Railway Companies, successfully, for years.

That is * what” we want you to remember
when in need of Electrical Supplies and
Construction Material.

The Wesco Supply Co., St. Louis, Mo.

STOP! STOP WHAT?

Stop the wear of Commutators! Stop constant renewal of Brushes!

HOW ? Equip every Machine with the

And reduce your Brush bills by
at least 50 per cent., and your
Commutator repair account 80
per cenf.

THIS WE GUARANTEE.

LE VALLEY VITAE CARBON BRUSH CO.
125 EAST 42d STREET, NEW YORK, U. 3. A.

O
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ZeSaving Economy
of a Metal Pole

Our wrought iron and steel tubular poles will prac-
tically last forever. That makes them many times
cheaper than a wood pole which you may purchase
for possibly a little less money.

In all our poles, as the metal of the
outer tube is laid down on the inner
tube, it is upset and thickened the
whole length of the joint, and not
stretched out and thinned as in the or-
dinary manner of swedging under the
hammer. The edge of the outer tube at
all joints is champered, so that water
cannot rust and corrode and weaken
the pole at this point.

We can also furnish iron feeder arms, cross-arm
supports, insulator pins, bracket pins, etc., and wood
cross-arms, brackets, insulator pins, etc.

Let us estimate when next in need of any sup-
plies of this character.

THE W. R, GARTON COMPANY
STREET RAILWAY SUPPLIES
118-132 West Jackson Boulevard, Chicago, IIl,
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THE TRENTON TROLLEY WAGON

TRENTON AUTOMOBILE TOWER WAGON

For
Lightness,
Conven-
ience,

Ease of
Operation,
Safety,
Durability,
Low Cost
of Mainte-
nance,
Simplicity
and High.
Grade Con.
struction,
they have
no equal.

Circulars
and prices
on applica-
tion.

Derselbe Trolley-Wagon ist bereits auf allen Haupt-Strassenbal n-
systemen Amerikas eingefuhrt.

Este Wagon ha sido adaptado por las principales lineas en America.
J. R. McCARDELL & CO.
Crenton, 1. J.

Patentees and Sole Manufacturers

Write us for information concerning our *tear” Cash
Fare Receipt. it gives the best protection of any
form in use, and saves time in handling.

THoeket Systems

Advise us of your wants in the ticket line and let us give
you the benefit of our experience.

We will submit a complete system covering your par-
ticular needs together with all necessary books and records.

Ask for our illustrated catalog.

THE FARR & FOSTER CO. Chicago, Il

CLASSIFIED DIRECTORY—Continued.

Engines, Steam—Continued
W estinghouse Machine Co.
Wethenill, Robert, & Co.
*Willans & Robinson, Ltd,
*Yates & Thom.

Engravers
Manz-Hollister Co.

Exhaust Heads
Burt Mfg. Co.
Sturtevant, B. F., Co.

Fans, Steam and Electric
American Blower (.o
Sturtevant, B. F.,

Fare Registers
(See kemsters, Fare.)

Feedwater Heaters
(See Heaters, Feed-water.)
Fences
American_Steel & Wire Co.
Truss & Cable Fence Co.

Fenders and Guards
Baltimore Car Wheel Co.
Brill, J. G,
Consolidated Car Fender Co.
Eclipse Car Fender Co.
Mayer & Englund Co.
McGuire Mfg. Co.
Parmenter Fender & Wheel Guard

Co.
Peckham Mfg. Co.
Sterling-Meaker Co.
"Vesco Supply Co
Fields
(See Armature & Field Coils.)

Fiuters
Burt Mfg. Co.
Capilar Co.
Liberty Manufacturing Co.
Fxregrooi Doors and Shutters
umbus Steel Rolling Shutter

Kmnear Mfg. Co.
Flooting and Mould ng Machine

American Machinery Co.
Woods, S. A., Machine Co.

Forges
Sturtevant, B. F., Co.

Frogs
(See Crossings, Frogs & Switches.)

Frogs, Car Replacing
(See Replacers, Car.)

Furnaces
Hagris;, J. ‘B

Fuses
Chase-Shawmut_Co.
. & W. Fuse Co.
H. W. Johns-Manville Co.
Mayer & Englund Co.

Gaskets
Peerless Rubber Mfg. Co.

Gates, Car
Bliss, R., Mfg. Co.
Brill, J. G Co.

Gates, Ra.tlway Crossing
Buda Fdy. & Mfg. Co.

Gears and Pinions
Bliss, E. W,, Co
Carey, Thos. F.
Elliott Bros. Elec. Co.
Falk Co.
Garton, W. R., Co.
General Electric Co.
General Railway Supply Co.
Horsburgh & Scott.
Lorain Steel Co.
Mayer & Englund Co.
New Process Raw Hide Co.
Nuttall, R. D., Co.
Ohio Brass Co.
Porter & Rerg.
Stuart-Howland Co.
U. S. Projectile Co., E. W. Bliss

Co., successors.

Van Dorn & Dutton Co.
Wendell & MacDuffie.
Wesco Supply Co.

Generators
Akron Electrical Mfg. Co.
Bissell, F., Co.
Blackwel'l Robt. W., & Co., Ltd.
*British Westmghousc Elec. &
Mfg. Co., Ltd.
*Rritish Thomson-Houston Co.
*Brush Electrical Engineering Co.
Bullock Flectric Mfg. Co.
Crocker-Wheeler Co.

*Dick, Kerr & Co., Ltd.
*Electric Construction Co., Ltd.
General Electric Co.
Jettrey Mfg. Co.
National Electric Co.
*Peebles & Co., Bruce.
Stanley Electric Mfg. Co.
Westinghouse Electric& Mfg. Co.
*Witting, Eborall & Co., Ltd.
Genezrators, Gas
Loomis-Pettibone Gas Machinery

0.
Glass Cutters
Ridlon, Frank, Co.
Gongs, Car
(See Bells and Gongs.)

Graphite Paint

Detroit Graphite Mf

Garry Iron & Steel
Grates

Green Engineering Co.
Grease Cups

Crane Co.

Lunkenheimer Co.
Grease and QOils

(See Lubricants.)

Handles, Register
(See Register Handles.)

Headlights
Brill, ]J. G.,
Consolidated Car Heating Co.
Crouse-Hinds Co.
Globe Electric Mfg., Co.
St. Louis Car Co.
Western Electric Co.

Heaters, Car
Baker, Wm. C.
Brill, ] G., Co.
Gold' Car Heatmg & Ltg. Co.
H. W. Johns-Maaville Co.
Hastings, Geo. S., & Co.
McGuire Mfg. Co. -
Simplex Electric Heating Co.
Smith, Peter, Heater Co.

Heaters and Putifiers, Feedwater
Allis-Chalmers Co.

*Babcock & Wilcox, Ltd.
Broomell, Schmidt & Steacy Co.
Green Fuel Economizer Co.
Goubert Manufacturing Co., The
Harrison Safety Boiler Works.
Power Specialty Co.
Stilwell-Bierce & Smith-Vaile Co.
Webster & Co., Warren,
Wheeler Condenser & Eng. Co.
Whitlock Coil Pipe Co.
*Worthington Pump Co.

Heating and Ventilating Apparatus
American Blower Co.
Sturtevant, B. F., Co.

Webster, Warren, & Co.

Hoists . A
Brown Hoisting Machiner
Franklin Portable Crane H01st

Co.
Northern Engineering Works.
Hollow Chi:el Mortisers

American Machinery Co.
Woods, S. A., Machine Co.

Hose Bridges
Ohio Brass Co. '

Industrial Railways
General Railway Supply Co.

Injectors
Lunkenheimer Co.

Instruments, Measuring and Test-
ing
Bristol Co.
Cutter Co.
*Elliott Bros.
General Electric Co.
Keystone Electrical Instrument

0.
*Nalder Bros. & Thompson.

Westinghouse Elec, & Mfg. Co.
Weston Electrical Instrument Co.

Insulating Compounds
Garton, W. R., Co.
Johns- Manvﬂle Co.
Ohio Brass Co. .
Plttsburgh Insulating Co.
Standard Paint Co. ¢ &
Standard Varnish Works.
Sterling Varnish Co.

Every Genuine Roller has the name of manufacturer,
STEWART HARTSHORN, in script on iabel.

Special rollers for street and steam railway cars.
Brackets suitable for all classes of fittings.
Used all over the world wherever cars are run.

STEWART HARTSHORN CO.

NEW YORK, 7 Lafayette Piace.
CHICAGO, 255-257 Wabash Ave,

Office and Factory,
E. NEWARK, N. J.
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Insulating Paper and Cloths
Pittsburg Insulating Co.
Sills-Eddy Mica Co.

Insulators, Third Rail

Reconstructed Granite Co.

Insulators, Trolley
(See Line Material.)

Inventions, Perfected and De

veloped
Peters, G. D., & Co.

Jacks, Car Repla.ct%
Atlas Ry. Supply
Duff Manufacturm Co.
Garry lron & Steel %o
Mayer & Englund Co.
Ohio Brass Co.
Ridlon, Frank, Co.
Tilden, B. E., Co.
Watson-Stillman Co.

Joints, Rail
Atlas Railway Supply Co.
Continuous Rail - gomt Co. of

America,

Falk Co,
Heil Rail- Joint Welding Co.
Pennsylvama Steel Co.
Weber Railway [;omt Mfg. Co.
Wendell & Mac
Wharton, Wm., Jr., & Co.

Kanife Grinders
American Machinery Co.
Woods, S. A., Machine Co.

Lamps, Arc and Incandescent
Anderson, A. & J. M., Mfg. Co.
Bissell, F., Co.

Garton, W. R., Co.

General Electric Co.

Mayer & Englund Co.
Porter & Berg.

St. Louis Car Co.

Sterling Electrical Mfg. Co.
Stuart-Howland Co.

Wendell & I\lacDuHie.
Wesco Supply

Western Lectnc "Co.

Lifts, Armature and Motor
City Machine Co.
Duff Mig. Co.
Ohio Brass Co.
Patten, Paul B.
Ridlon, Frank, Co.
Van Dorn & Dutton Co.
Watson Stillman Co.

Lxg F
onsolidated Car Heating Co.
Gold Car Heating & Lighting Co.

Liohtning Arresters
Bissell, F., Co.
*British Thomson-Houston Co.
Garton-Daniels Co.
General Electric Co.
Mayer & Englund.
Ohio Brass Co.
Porter & Berg.
Stuart- Howland Co.
Wendell & I\lacDuﬂie.
Wesco Supply
Westmghouse Electnc&Mfg Co.

Line Material
*Ambroin-Werke.
American Brass Fdﬁ
Anderson, A. Mfg Co.
Bissell, F., C
"Blackwell Roht. W., & Co., Ltd.
*Britisb Thomson-Houston Co.
Carey, Thos. F.

Cornell Mfg. Co.
Creaghead Engineering Co.
*Dick, Kerr & Co., Ltd. L.
Electric Ry. Equipt. Co., Cincin-
nati, .

*Electric Tramway Equipment Co.
Ewing, Geo. C.
*Felten & Guilleaume.
Garton, W. R., Co.
General Electric Co.
General Railway Supply Co.
Hemmgray Glass Co.

W. Johns-Manville Co.
Macal]en. W. T. C., Co.
*Maschinenfabrik Oerlikon.
Mayer & Englund Co.
Obio Brass Co.
Porter & Berg.
Ridlon, Frank, Co.
Stuart-Howland Co.
Thomas, R., & Sons, Co.
Wendell & MacDuffie.
Wesco Supply Co.
Western Electric Co.
*Witting, Eborall & Co.

Lockers
Merritt & Co.

Lock Nuts
National Elastic Nut Co.
Spiral Nut Lock C
Weber Railway }omt Mfg. Co.
Wharton, Wm., & Co.

Locomotives, Electric
American Car Co.

Baldwin_Locomotive Works,
*British Thomsou Houston Co.
Bnll, J. G,

Burnham, \\llhams & Co.
General Electric Co.

Jetirey Mtg. Co.

McGuire Mfg. Co.

Taylor Electric Truck Co.
Wendell & McDufhe.
Wesunghouse Electric & Mfg. Co.

Locomotives, Gasoline
Prouty-Pierce Locomotive Mfg. Co.

Lubricators
Crane Co.
Lukenheimer Co.

Lubricants
Bissell, F., Co.
Federal Supply LO.
The Ironsides Co.
Railway Journal Lubricating Co
Sténdard Automatic Luhricator
0.

Machinery and Machine Tools
Watson-Stillman Co,
Wendell & MacDuthe.

Machinery, Woodworking
American Machinery Co.
Woods, S, A., Machine Co

Mechanical Draft

Sturtevant, B. F., Co.

Metry-Go-Rounds
Armitage-Herschell Co.
Herschell, Spillman & Co.

Metal, Anti-Friction
(dee Bearings.)

Mica
Mica Insulator Co.
Munsell, kugene, & Co.
Sills- l;ddy Mica Co.

Micanite
Mica Insulator Co.

Miniature Railways
Armitage-Herschell Co.

Motors, Electric
Akron Electncal Mifg. Co.
Bissell, Co.
*British Thomson Houston Co.
°British Westinghouse Elec. &
Mfg. Co., Ltd.
*Brush Electrical Engineering Co.
Crocker-W heeler Co.
*LDick, Kerr & Co. Ltd.,
General Electric Co.
Lorain Steel Co.
*Maschinenfabrik Oerlikon.
National Electric Co.
Stanley Electric Mfg. Co.
Sturtevant, B, F., Co.
Wes!mghouse Electric & Mfg. Co.
*Witting, Eborall & Co., Ltd.

Multiple Unit Control
British Thomson-Houston Co.
General Electric Co.
Westinghouse Electric & Mfg. Co.

Qiler, Car Wheel
Ironsides Co.
Oils
(See Lubricants.)

Oil Cups

Lunkenbelmer Co.

Oiling System
Bigham & Co.
Lunkenheimer Co.

Packing
bederal Supply Co.
Peerless Kubher Mfg. Co.

Paints, Insulating

(See Insulatmg Compounds.)

Paint and Varnish Preservative
Beacon Paint & Varnish Preser-
vative Co.

Paints, Preservative
Atlas Railway Supply Co.
Detroit Graphite Mfg. Co.
Garry lron & Steel Co.
Sherwin-Williams Co.

Paints and Varnishes
Detroit Graphite Mfg. Co.
Forest City Paint & Varnish Co.
McCaskill, Dougall & Co.
Parrott Varnish Co.
Poorman, Warren M.
Sherwin-Williams Co.
Standard Paint Co.
Standard Varnish Works.
Sterling Varnish Co.

Panels

(See Woodwork, Car.)
Patent Attorneys

Rosenhaum, Wm. A.

Straley. Hashrouck & Schloeder
Paving Stri s

American Brake.Shoe & Fdy. Co.

XQ}I\M Il Never Regret

BUYING A

LEONHARDT
REVOLVING TOWER WAGON,

lS THEMOS ECONOMICAL.

RELIABLE.
QUICKLY OPERATED

INSULATION ALWAYS PERFECT.
COMPARTMENTS;

SEE. TOOL

PATENTED - AND BUILT BY

LEONHARDT WAGON MFC.CO
BALTIMORE - MD.; U.S.A.

An Investment which is endorsed by
Master Mechanics and Electrical
Engineers

Our device will increase the efficiency of the present
brake 300 per cent. without changing present mode of

equipment. It will do away with slipping wheels and with

the use of sand. We substitute magnetism for dead weight
to increase adhesion between drive wheels and rails.

THE WABASH RAILROAD COMPANY
OFFICE OF MASTER MECEANIC
C. H, DOEBLER, Master Mechanic SPRINGFIRELD, ILL,

MR. JAMES WooD, Engineer C. R, L. & P.

My DEAR JIM:—Thought you would be glad to know the
Magnetic Eqmpmeut Company have their engine equipped
with their device, and that it is a decided success.

I had the satisfaction, as well as the pleasure of handling the
engine while making the tests, which were made on May 28th.
The tests showed an increased’ efficiency of almost 30 per cent.
with device operative.

The C. M. & ST P. R.R. officials are going to make a practi-
cal test about the 15th of this month. I feel sure the stock we
bought will soon be worth many times what it cost us,

Tell all your friends the good news and have them get some
of the stocg before it goes out of sight. It can be got now for
$1.50 a share. Yours very truly,

A, T, WHITSEL, Wabash Engineer,

SHALL WE SEND YOU OUR PROSPECTUS ?

Magnetic Equipment Co.

1213 MERCHANTS’ LOAN AND TRUST BUILDING
CHICAGO
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SPEER CARBON CO.

ST. MARYS, PA.

2 777 777 /7. 77.
e

PATTEN TICKET DESTROYER.
. Don’t burn your used tickets, Destroy them. and
| avoid fraud. Remember, it is difficult to get a man to
destroy anything of value to him.

Sell the old stock—it will soon pay for machine,

In use on the Boston & Northern R. R., Old Colony
St. Ry. Co., Brockton St. Ry. Co,, Waterbury El, Co.,

Bridgeport Traction Co., Buftalo Ry. and others.

Write for Circular.

PAUL B. PATTEN,
78 Lafayette Street, ~  Salem, MNass., U. S. A,

IF it is Insulating tape or cloth Inrolls on
Inch pasteboard centers, any width, It’s

IMPERIAL VARNISH CLOTH

Up-to-date goods put up In up-to-date style. The savmg In Iabor
in using is possibly equal to 10% of the cost ::

SILLS-EDDY MICA COMPANY
NEWARK, N. J. CHICAGO, ILL

PITTSBURG INSULATING COMPANY
Manufacturers of INSULATED PAPER, LINEN, SILK, TAPE, Etc.
SOLE LICENSEES TO USE

STERLING EXTRA INSULATING VARNISH

In the Manufacture of Insulated Paper and Cloths
PITTSBURG, PA,, U. S. A.
Brougham Street, Blackfrlars Road, Salfurd, MNanchester, England.

1 you want an article that will repeat itself, try

U. S. METAL POLISH

- For pohshmg all'’kinds of metals. Sold by Dealers.. ‘Samples free,
3 07, box, 10¢. 510, pail. &. Beo. W. Holimin, Mr.. 2555 Wastington St., Indianapolis, Ina,

CLASSIFIED DIRECTORY—Continued.

Phosphor Bronze
Electric Railway Equipment Co,
Cincinnati.
Phosphor Bronze Smelting Co.

Pipe, Wrought Iron and Steel
*Aiton & U
*Babcock & Wllcox, Lt
*Blackwell, Robt , & Co., Ltd.
Best Mig.
Garry lron & “Steel Co.
Crane Co.
Walworth Mfg. Co.
Wyckoff Pipe & Creosoting Co.

Platforms, Car
(See Woodwork, Car.)

Pole Paints
Forest City Paint & Varnish Co.
Sherwin-Williams Co.

Poles, Metal

Electric Railway Equipment Co.,
Cincinnati.

Federal Mig. Co.

lﬂénklm Rolling Mill & Foundry

Walworth Mfg. Co.

Poles and Ties, Wooden
Advance Lumber Co.
Bewdler, Francis, & Co.
Bissell, F., Co.

Carey, Thos. F.
Eccleston Lumber Co.
Fowler-Jacobs Co.
Greenbrier Pole Co.
Maltby Lumber Co.
Maus, H. H., & Co.
Phelan, D. W.

Porter & Berg.

Shepard, Farmer & Co.
Standard Pole & Tie Co.
Valentine-Clark Co.
Wyckoff Pipe & Creosoting Co.

Poles, Trolley
(See Trolley Poles.)

Polish, Metal
Hotiman, G, W.

Power Transmission Machinery

Aultman Co.
Jefirey Mfg. Co.

Preservative (Paint and Varnish)
Beacon Paint & Varnish Preser-
vative Co.
Presses, Hydraulic Wheel
Watson-Stillman Co.
Printing, Bank Notes, Etc.

Duplicate Transfer & Rebate Co.
Farr & Foster Co.

Poole Bros.

Sayre, L. A & Co.

Woodman, R Mfg & Supply Co.
Pumps

Alberger Condenser Co.

*Allen, W. H., Son & Co., Ltd.
Blake-Knowles Steam Pump Wks.
Deming Co.

Stilwell-Bierce & Smith-Vaile Co.
*Weir, G. &

*Worthington Pump Co., Ltd.

Punches, Ticket
Farr & Foster_Co.
International Re, 1ster Co.
National Ticket
Poole Bros,
Recording Fare Register Co.
Sayre, L. A., Co.
Wood'man R Mtg & Supply Co.
Puritiers, F eedwater
(See also Heaters and Purifiers.)

Puyrifiers, Oil
Burt Mfg.
Harrison Safety Boiler Works.
Liberty Manufacturing Co.

Rail Bonds
(See Bonds, Rails.)

Rail Joint Testing Instrument
Mayer & Englund Co.

Rail Joints
(See Joints, Rail.)

*Allen, Edgar, & Co., Ltd.
*Askham Bros. & Wilson, Ltd.
Barbour-Stockwell Co.
*Dick, Kerr & Ca
*Hadfield’s Steel Foundry Co.
Lorain Steel Co.
Pennsylvania Steel Co.
Wharton, Wm. Jr.,, & Co.
Rails, Second Hand
(See pages 86-91.)

Rattan for Swee
American Car o.
Brill, J. G., Co.
Consolidated Car Fender Co.
Hale & Kilburn Mfg. Co.

Heywood Bros. & Wakeﬁeld Co.
Mayer & Engl

Ohio Brass o

Stuart-Howland Co.

Wendell & MacDuffie.

Reconstructed Granite

Reconstructed Granite Co.

Registers, Fare
Allison, Giles S.
General Railway Supply Co.
International Register Co.
Mayer & Englund Co.
New Haven Car Register Co.
Ohmer Fare Register Co.
Recording Fare Register Co.
Ridlon, Frank, Co.
Secunty Regrster Co.
Sterling-Meaker Co.

Register Fxttmﬁ

International Register Co.

Reoister Handles
International Recister Co.
Oberg, C. O., & Co.
Sterlmg-Meaker Co.

Rzg( air Work

ron E]ectncal Mifg. Co,
Bissell, F.,
Chase- Shawmut Co.
Cleveland Armature Works,
Dustin, Chas. E., Co.
Elliott Bros. Electric Co
Garton Co., The W. R.
Rossiter, MacGevern & Co.
Van Dorn-Elliott Elec. Co.
Wendell & MacDuﬂie

Replacers,

Duff Manufacturmg Co.
Ridlon, Frank, Co.

Tilden, B. ., ‘Co.

Van Dorn & Dutton Co.
Wendell & Macl)uﬂie.
Zelnicker, W. A., Supply Co.

Riding Ga.l.lcnes
(See Merry-Go-Rounds.)

Rolling Doors and Shutters, Steel
Columbus Steel Rolling Shutter

Kmnear Mfg. Co.
Roofing,
H. W. Johns-Manville Co.
Sjoberg, J. P., & Co.
o e, Wire
¢ Cables.)

¢S
Morris-Ireland Safe Co.
Sand Bozxes
American Car Co.
‘American Locomotive Sander Co.
Brill, J. G., Co.
DeWitt Sand Box Co.
Ham Sand Box Co.
Newark Air Sand Box Co.
Peckham Manufactunng Co.
Positive Ry. Sander Co.
Rialon, Frank, Co.
Sterling-Meaker Co.
Sash Cord
Samson Cordage Works,
Silver Lake Co.

Sashes, Car
£ Amencan Car Co.
Brill, J. G
Sjoberg, ] I’ & Co.
Sawing Miachines
American Machinery Co.
Woods, S. A., Machine Co.
Scales, Weighi
Richardson Scale Co.
Scrap
(See pages 86-91.)
Seating, Car
Hale & Kilburn Mfg. Co.
Heywood Bros. & Wakefield Co.
sPeters, G. D., & Co., Ltd.

Sjoberg, J. P. *& Co.
St. Louis Car Co.

Second-Hand Agparatus
(See pages 86-91

Sevarators
Goubert Mfg. Co. (Stratton Sep.)
Harrison Safety Boiler Works.
Pheenix Iron Works Co.
Westinghouse, Church, Kerr & Co.

Shades, Car
(See Curtains and Curtain Fix-
tures.)
Shade Holders, Lamp
Garton, W. R,, C
Porter & Berg.

Shade Rollers
Hartshorn, Stewart, Co.
Sheathmg, Keystone Insulator
H. W. Johns-Manville Co.

Shutters )
Columbus Steel Rolling Shutter

Co.
Kinnear Mfg. Co.

STANDARD UNDER

BOSTON NEW YORK PITTSBURGH

Bare, Weatherproof, Rubber

TROLLEY WIRE AND FEEDER CABLES

AN

d =S

. GROUND
E Co

CHICAGO

CABLE C2

SAN FRANCISCO

vered Wire and Cables

LEAD COVERED CABLES FOR ANY SERVICE
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Stina.' Is
merican_ Automatic Switch &
Signal Co. i .
Eureka Automatic Electric Signal

u. So: Electric Signal Co.
Signs, Street Car

American Car Co.

Brill, J. G., Co.

U. S. Electric Signal Co.
Sleet Cutters

Nuttall, R, D., Co.
Porter & Berg.

Snow Plows and Sweepers
American Car_Co.
Brill, J. G., Co.
Carey, Thos. F.
General Electric Co.
Hastings, Geo. S., & Co.
McGuire Manufacturing Co.
Peckham Manufacturing Co.
Van Dorn & Dutton Co.
Wendell & MacDuffie.
Wesco Supply Co.

Snow Sweeper, Broom
Consolidated Car Fender Co.

Special Work
(See Crossings, Frogs & Switches.)

Spike and Bolt Pullers
Atlas Railway Supply Co.

Sprinklers, Track and Road
Brill, J. G., Co.
McGuire Manufacturing Co.
Wendell & MacDuffie.
Springs
American Car Co.
American Steel & Wire Co.
Brill, J. G., Co.
Peckham Manufacturing Co.
Pittsburg Spring & Steel Co.
Railway Steel Spring Co.
Simplex Railway Appliance Co.
Taylor Electric Truck Co.
Union Spring & Mfg. Co.
Van Dorn & Dutton Co.

Springs, Sash and Blind
American Car Co.
Brill, J. G., Co.
Sjoberg, J. P., & Co.

Steam T'raps
American Blower Co.
Crane Co.
Lunkenheimer Co.
Sturtevant, B. F., Co.

Steel Castings
(See Castings.)

Step Lifters
Consolidated Car Fender Co.

Stokers, Mechanical
*Babcock & Wilcox, Ltd.
Westinghouse Machine Co.

Superheaters, Steam
merican Steam Superheater Co.
Power Specialty Co.

Switches and Switchboards
Anderson, A. & J. M., Mfg. Co.

Bissell, F., Co.

*British Thomson-Houston Co.

*British Westinghouse Electric &
Mifg. Co., Ltd.

*Brush Electrical Engineering Co.
Chase Shawmut Co.
Crouse-Hinds Co.

Cutter Company.
General Electric Co.

*Maschinenfabrik Qerlikon.
Mayer & Englund Co.

*Nalder Bros. & Thompson.
Stuart-Howland Co.

Walker Co., The.
Wesco Supply Co. |
Westinghouse Electric Mfg. Co.

Switches, Track
(See Crossings, Frogs & Switches.)
Tape, Insulating
Bﬁsell, F., Co.
Hope Webbing Co.
H. W. Johns-Manville Co.
Mayer & Englund Co.
Okonite Co., Ltd., The
Porter & Berg.
Ridlon, Frank, Co.
Stuart-Howland Co.
Wendell & MacDuffie.

Telephones and Telephone
Systems
Stromberg-Carlson Telephone
Mfg. Co

Third Rail Systems
General Electric Co.
*Maschinenfabrik Oerlikon.
Westinghouse Electric & Mfg. Co.

Tickets and Transfers
Duplicate Transfer & Rebate Co.
E&;rr & Fg]ster Co.

*Glasgow Numerical Printi ~
National Tickctlcée‘ rinting Cn,
Peole Brow

Ticket Cases
Farr & Foster Co.
National Ticket Co.
Poole Bros.

Ticket Destroyer
Patten, Paul B.

Ticket Punches
(See Punches, Ticket.)

Ticket Systems

Farr & Foster Co.
Ties

(See Poles and Ties.)
Timber Planers

American Machinery Co.
Woods, S. A. Machine Co.

Time Detectors
Imhauser, E., & Co.

Tower Wagons
Bissell, F., Co.
*Blackwell, Robt. W., & Co., Ltd.
Leonhardt Wagon Mfg. Co.
McCardell, J. R., Co.
Wesco Supply Co.

Track Cleaners
American Car Co.
Brill, J. G., Co.
Ohio Brass Co.
Root Track Scraper Co.
Van Dorn & Dutton Co.

Track Drills
(See Drills, Track.)

Track Equipment
(See Rails, Joints, Crossings, etc.)

Track Tools
Atlas Ry. Supply Co.

Transfer and Turn-Tables
American Car Co.
Barbour-Stockwell Co.
Brill, J. G., Co.

Van Dorn & Dutton Co.
Wendell & MacDuffie.
Wharton, Wm., Jr., & Co.

Treads, Car
Universal Safety Tread Co.

Trolley Base
Internat’l Trolley Controller Co.
Nuttall, R. D., Co.
Sterling-Meaker Co.

Trolley Cord
(See Cord, Bell and Trolley.)

Trolley Pole Catchers
Ham Sand Box Co.
Internat’l Trolley Controller Co.
Johnson & Morton.
Sterling-Meaker Co.
Trolley Supply Co.
Wilson Trolley Catcher Co.

Trolley Poles and Wheels
Anderson, A. & J. M., Mfg. Co.
Brady Brass Co.

Collins, Bouchard & Emery.

Creaghead Engineering Co.

Electric Railway Equipment Co.,
Cincinnati.

Federal Mig. Co.

Garton, W. R., Co.

General Electric Co

International Register Co.

Mayer & Englund Co.

Nuttall, R, D., Co.

Ohio Brass Co.

Porter & Berg.

Railway Appliance Co.

Recording Fare Register Co.

Ridlon, Frank, Co.

Star Brass Works.

Stuart-Howland _Co.

Wendell & MacDuffie.

Wesco Supply Co.

Trust Companies
Equitable Trust Co.
U. S. Mortgage & Trust Co.
Western Trust & Savings Bank.

Trucks
American Car Co,
Baltimore Car Wheel Co.
Bemis Car Truck Co.
Brill, J. G., Co.
Laconia_Car Co. Works.
Lorain Steel Co.
McGuire Mfg. Co.
Peckham Manufacturing Co.
St. Louis Car Co.
Stephenson, John, Co.
Taylor Electric Truck Co.
*Witting, Kborall & Co., Ltd.
Turbines
Stilwell-Bierce & Smith-Vaile Co.
Turbines, Steam
General Electric Co.
Westinghouse Machine Co.
Valves and Gates
Best Mfg. Co.
*Blackwell, Robt. W., & Co., Ltd.
Crane Co.
Lunkenheimer Co.
Pheenix Iron Works Co.
Walworth Mfg. Co.
Varnishes i
(See Paints and Varnishes,

Safest to Use, Most Economical

The Sherwin-Williams Surfacing System insures a safe

foundation for the color and varnish coats.

It cuts down

the time required to bring a car from the wood to the color
coats with any other system. It holds out the color and

varnish coats for the longest time.

Write for prices and

full information.

)
THE SHERWIN-WILLIAMS Co.

SPECIALISTS IN PAINTS AND VAR-
NISHES FOR STREET RAILWAY USE

CLEVELAND,
CHICAGO,
NEW YORK,

NEWARK,
BOSTON,
KANSAS CITY,

SAN FRANCISCO,
LOS ANGELES,
MINNEAPOLIS,

MONTREAL
TORONTO,
WINNIPEG.

e ADDRESS o

Slandard -
- Varnish
Lonuon oo WOPKS

Sterling Extra Insulating Varnish

STERLING EXTRA BLACK FINISHING VARNISH

STERLING BLACK AIR DRYING VARNISH

STERLING BLACK CORE PLATE VARNISH

THE STERLING VARNISH CO., Pittsburgh, Pa., U.S.A.

ELASTIC GLOSSY SURFACE
ABSOLUTELY WATER PROOF &
19 NOT

HE
~ ot ADE
MADE' p R

s
HIGHE S
* nareptENT

LEAVES A FINE

AFFECTED BY CHANGE‘S'
OF TEMPERATURE ’

% § %l |
@) WanLiary STREESE ‘ t’
w . York,U.S.A
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Py - Ventilators American Steel & Wire Co.
Electric Motor & Generator Ven- Bissell, F., Co.
tilating Co. grndgeglgl:t B%m Co.
ar:y, os,
Vestibules Chase Shawmut Co.
Sjoberg, J. P., & Co. ghlcaio ldnséx]ated Wire go
reaghead Engineering Co
IN Vulcabeston . *Fellen & Guilleaume.
W. Johns-Manville Co. Garton, W. R., Co.
- — Magnet Wire Co.
Webbm *Maguire, F. Z.
Hope chbmg Co. Mayer & Englund Co.
Wheels and Axles National Conduit & Cahle Co.
. Nuttall, R. D., Co.
American Car Co. Okonite Co., Ltd., The.
American Car & Foundry Co,, Phillips, Eux ene F.
*Baker, John, & Co., Ltd. Pittshurgh Reduction Co.
Baltimore Car Wheel Co. Porter Berg.
Brill, J. G., Co. Roebling’s, J. A Sons Co
Collins, Bouchard & Emery. *Smith, Fred’k, & Co., Lta.
National Car Wheel Co. Standard Underground Cable Co.
Peckham Manufacturing Co. Stuart-Howlana Co.
Railway Steel Spring Co. Wendell & MacDuffie.
St. Louis Car Wheel Co. Wesco Supply Co.
Taylor Electric Truck Co. Western Elrctnc Co.
Whee! Grinders Zelnicker, W. A., Supply Co.
Wheel Truing Brake-shoe Co. Woodwork, Car
Wheel Presses American_Car Co.
Watson-Stillman Co. ]énl'! J: ?.,PC S
B joherg. o.
Whistles,Conductors” and Starters’ St. Louis Car Co.
| Woodman, R., Mfg. & Supply Co. Wood Line Machi
Js‘* Wires and Cables Américas, Machipers oo
bty American Electrical Works. Woods. S. a., Machine Co.

23, \&

/ INGERSOLL CONSTRUCTION COMPANY

AMERICAS Originators, Builders and Operators of
BEST High Grade Park Amusements

The Fores! Cily Paint and ' —
Varnish Co. CLEVELAND, OHIO.

o

AVE been in-
stalled by some

of our largest rail-
roads and street
railway systems to
provide places to
stow employees’
uniforms, street
clothing, tools, etc.

; R . Y Material is neither
EXPANDED JETAL LOCHERS e
c L E A N Y o U R CA Rs It is stronger than woven wire, bettex.' izragxlf:r;rng;vtigzi

wood, will not rust, warp or sag, and cannot be forced apart
while in service with “ BEACON ” which removes the dirt, and b hu’ BTl DTESSHT ’ P 4 p
improves and preservesthe varnish,thus promoting beauty more 24 m p €.

WHEN WRITING TO ADVERTISERS

In the STREET RAILWAY JOURNAL you will confer a favor
on both publisher and advertiser by mentioning this paper.,

durable surfaces and economy in repainting or revarnishing. Lockers are built in unils to fit any sized or shaped space.
Easy to apply. Write for Booklet, Send _for Estimate.
BEACON PAINT & VARNISH PRESERVATIVE CO., : : :
s3tg Vins Benest, Philadelphia, Pa.. U. S. A. MERRITT & CO., 1124 Ridge Ave., Philadelphia, Pa.

- J

S WieH  \Wol in the S Ra ill confer a f: 3
$ WHEN WRITING TO ADVERTISERS s, Srupen Raxvax Joumnar you wil confer o favor 3
$00000000000000000000000006000000000000000¢ e 4

H. R. PKRROTT. President. F. W. PARROTT Treasuror

- THE PARROTT VARNISH COMPANY

_""’“:."f:.‘.:':‘"“ * VARNISHES for ELECTRIC and RPAILWAY CARS  "™'conn’

a

GEO. C. EW[NG ElectricPr&g;tio!umat%mMaterial

131 STATE STREET b BOSTON, MASS. || construction, maintenance equipment and rolling stock for electric railways

i ' Largest Street Car Advertising Concern in the World.
., We are prepared to negotiate fg{g;o&lg 521“5«1!?&::; with First Class Roads
in any pa:
BRANCH OFFICES IN LEADING CITIES. GENERAL OFFIGES, 253 BROADWAY, NEW YORK.
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IMPROVED

Steam

Riding Gallery

We are the Pioneers
in the manufacture of

RIDING GALLERIES
Our Galleries and Miniature Railways
attract the crowds, and pay for them-
selves in one season.

Let us hear from you

ARMITAGE-HERSCHELL CO0., R or o' s s

o wAn\m\:\\ﬁ\ T
LA FARATLD &) ﬂ[lﬂ%tm N

AND EVERYTHING IN UP.TO-DATE ATTRACTIONS
FOR RAILWAY PARKS

A Ride on one of these Galleries is a pleasure which would leave &

lasting impression on every visitor to your Park. Each horse has a

galloping motion. Will seat comfortably 56 adults. The most durable,

convenient and finest in finish.

Can be operated by Steam or Electricity.

HERSCHELL SPILLIAN & €0 b

California

for an ideal outing this winter. There
is something to see and something to
do. 'The climate will tempt you out
of doors, and you will be glad of it.
The trip is made quickly and comfort-
ably by the trains of the

Nineteen
Through
Trains

In daily service over the Lake Shore & Michigan
Southern Railway, between the cities of Chicago

c h i C a gO ] M i Iwa ll kee & and Toledo, Cleveland, Buffalo, St. Louis, Indian-

St. Paul and Unio
Pacific Line

The Overland Limited runs via this
route and is the most famous train
across the continent. Complete in-
formation on rates, routes and train
service on request.

apolis, Cincinnati, Pittsburg, New VYork and
n Boston, in connection with the New York Central,
Boston & Albany, Pittsburg & I.ake Erie and Cleve-
land, Cincinnati, Chicago & St. Louis Railroads.

Don’t Forget when you buy a through ticket
to tell the ticket agent plainly that you wish it over
the Lake Shore & Michigan Southern Railway.
You will secure the best in travel that money
can buy.

Send for booklet ** Privileges for Lake Shore Patrouns,”
containg useful information; also, ** Book of Trains,"”

F. A. MILLER, Chicago Address A. J, SMITH,

General Passenger Agent.

G.P. & T. A., CLEVELAND, OHIO.
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Write for our The Walker Co.
Catalogue of 1‘3?2%‘552,’;““
CeicaGco

PNEUMATIG OR ELEGTRIG REVOLVING

GARRY CRANE

Mounted on car with standard track gauge. May be run to

all parts of yard. Rapid — Durable — Efficient. Capacity,
1,000 to 10,000 pounds, or built to any specifications.

The GARRY IRON & STEEL CO., Cleveland, Ohio

GENERAL MAGHINE AND STRUGTURAL IRON WORK.

HEAVY SERVICE CUT-OUTS

350 TO 500 AMPERES, 650 VOLTS

THESE FUSES HAVE BEEN TESTED UP TO 18,000 AMPERES, 650 VOLTS ON
DEAD SHORT CIRCUIT, OPENING WITHOUT ARC OR FLASH,

GIVE US A TRIAL

- PROVIDENCE, R. I.
1 D. & w. FUSE co. New York Office, 92 William Street

A. HALL, BERRY, Manager

AGENCIES:
BOSTON : NEW YORK: PHILADELPHIA:
Pettinglli-Andrews Co. Western Electric Co. Western Electrlc Co.
CHICAGO: ST. LOUIS: SAN FRANCISCO.
TypeiR-3 Street Car Motor Cut-Out Central Electric Co. Western Electric Co. Californla Electrical Works

There's trouble with the trolley
poles on cars that are not cquipped
with the Wailson Trolley Retriever.

There are other retrievers, but only

one Wilson.  Samples shipped subject Southwest

r . . Where they live and how to get there— their homes,
to } our a p P rovd ] * handicraft and ceremonies — an intensely interesting
book of more than two hundred pages— written by
Geo. A. Dorsey, Ph.D., Curator of Anthropology,

Ridlon’s Representative is an entertaining Field Columbian Museum, an authority on the
little magazine, but not too entertaining to be * Amerind "— profusely illustrated with half-tones
of vital interest to every streetrailway man. from special photos — handsome cover in colors — sent
If you are not receiving it, have your name put anywhere on receipt of fifty cents—valuable for
upon the mail list. It helps us, of course, but schoolroom or library. Address G_eneral Passenger
then it will help you. Office, A. T. & S. F. Ry. Co., Chicago.

THE WILSON TROLLEY CATCHER CO.,

200 Summer Street, Boston, Mass.
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BEG TO ANNOUNCE
THAT WE HAVE A NEW,
THOROUGHLY MODERN, WELL
EQUIPPED PLANT, AND ARE IN A
POSITION TO FURNISH COIL AND ELLIPTIC

Simplex Railway Appliance Co.

Office and Works, Hammond, Ind.

SALES OFFICES—NEW YORK AND_
CHICAGO

27
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The Jewett Car Company
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We Have Furnished the Entire Equipment for the Above Road.

NEWARK, : : : OHIO, U. S. A.
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J/E have mailed to all MANAGERS and
MASTER MECHANICS as given by the
STREET RAILWAY JOURNAL DIRECTORY a copy
of our INITIAL CATALOGUE. We hope we have
reached a// interested. If we have not we will
consider requests for Catalogues as favors to
us. The PHILADELPHIA AIR BRAKE is intro-
duced with the year 1904, but we assure you it
has had MORE EXPERIENCE and is NOT AN
EXPERIMENT. We respectfully solicit corres-
pondence and investigation.

PHILADELPHIA AIR BRAKE CO.
Real Estate Trust Building
PHILADELPHIA

F. S. DRAKE, Sales Agent W. W. LAMBERT, Manager

29
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Christensen Air Brakes

INSURE

77

/Y
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‘(//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////7////////////////////////////////////////////////////

Quick Stops Higher Speeds Perfect Safety

Economy in Operation

Instantaneous Release and Absolute Reliability

Aurora, Elgin & Chicago Railway, Equipped with Christensen Air Brake

Over 10,200

Christensen Air Brake Equipments are in Daily and Highly Satisfactory
Service throughout the World

National Electric Company

General Sales Office " gr;g&(;(;}?ldsg‘;l%“y l:_“"d;'l‘dg
: raction Bldg.
Al e Ml lW&Ukee CLEVELAND : 812 Prospect St.
135 BROADWAY, NEW YORK PHILADELPHIA : 1402 Erie Ave.
R. W. Blackwell & Co., London, Brussels and Paris Edge & Edge, Sydney, Australia

L L A A AL A L L L A 7777777777
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Are distinguished by unusually liberal ventilation
and low temperature in operation

FRAME

HE frame is
divided hori-
zontally into

halves. The lower
half can readily be
swung down to the
position shown in
the illustration, or,
if desired, it may be
entirely removed,

POLE
PIECES

The pole pieces
are made up of
soft laminated steel
punchings riveted
together. FEach
pole piece has a
flire at the arma-
ture end, which,
besides holding the
field coil in place,
effects the best dis-
tribution of the
lines of magnetic
flux. Ventilating
ducts through the
body of the pole
piece permit air
circulation and
insure a low tem-
perature of the
field coil.

BEARINGS

The beariugs are Babbitt lined castirou shells of ample dimensions, with means for abundant and constant lubrica-
tion. Both armature and axle bearing caps are bolted to the top half of the motor frame.

FIELD COILS

The field coils are wound of square wire, eliminating the air spaces which occur when round wire is used, and thus
securing a rapid transfer of heat from the interior to the surface of the coil. The coils are insulated with successive layers
of msulatmg material with an insulating compound, the layers being thoroughly cemented together into a solid mass. This
insulation is water proof and elastic, strong both electrically and mechanically, and because of its solidity, permits of the

rapid transfer of heat from the coil.
ARMATURE

The armature is unusually well ventilated. Targe ducts parallel to the shaft allow the air to enter the body of
the armature and ventilating: ducts, perpendicular to the shaft, allow the heat to escape. The end castings project above
the level of the coils, so as to protect the end winding from injury. The armature coils are form-wound, dipped and
thoroughly insulated with old linen and tape. The band wires holding the coils in place lie in grooves below the general
surface of the armature, thereby protecting them from injury.

COVER OVER THE COMMUTATOR

A neat cover over the commutator permits inspection of same and replacing of brushes. Another hand-liole allows
inspection from below.

Bulletin 130 gives further details of S. K, C. Railway Motors.

Stanley Electric Mig. Company, Pittsfield, Mass.

BRANGH OFFIGES:

NEW YORK, 29 Broadway. SAN FRANCISCO, 31-33 New Montgom- DENVER, COLO., Hendrie & Bolthoft Mfg.
CHICAGO, Monadnock Block. ery St. and Suppl Co.

BOSTON, Equxtable Building. LOS ANGELES, CAL., Douglas Bldg. BUTTE, MONT Western Mining Supply
PHILADELY&IA Pa, 268 15th St. BUFFALO, N, Y , 202 Main St Co.

CLEVELAND, O, 129-131 Euclid Ave. SEATTLE, WASH Pioneer Bldg. ATL ANTA. GA., Fmpire Bldg,

In Canada S. K. C. Apparatus is manufactured by the CANADIAN GENERAL ELECTRIC CO., TORONTO

LILLIBRIDGE, N. Y.
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Crocker - Wheeler Compary

Manufacturers and Electrical Engineers

AMPERE, N. J.

Eight of these Railway Type Generators will be seen in Machinery Hall, at the Louisiana
Purchase Exposition, in St. Louis, supplying power to the Intramural Railway

We are Manufacturers of Generators and Motors, and Engineers for
their installation in Power Stations and Industrial Plants

Branch Offices

BOSTON PITTSBURG
NEW HAVEN CLEVELAND
NEW YORK CHICAGO
SYRACUSE ST. LOUIS
PHILADELPHIA DENVER
WASHINGTON SAN FRANCISCO
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- Westinghouse
Single-Phase Motors

For Heavy Railway Lines

With direct current equipments it has been impossible to show any economy
in the electrical operation of existing steam roads except in rare instances.

The economical electrical operation of heavy railway lines demands

First : Higher car voltages than are used on existing lines and which prob=
ably represents the practicable limit of direct current operation.

The alternating current single-phase motor may be operated with any
car voltage demanded by the conditions of economical operation.

Second : A more economical current control than is possible by the rheostatic
devices which are required by direct current operation.

The voltage control used with single-phase equipments admits of the
operation at all loads with equal economy.

Third : In the handling of long heavy trains, the speed control must be
equivalent to the present steam locomotive control.

This is impossible of attainment with direct current apparatus, but may
be had with the single-phase equipment with the highest degree of ex-
actness.

Fourth: The system must have a large reserve capacity to ‘““make up time.”

Only the single-phase, alternating current equipments meet this im-
portant requirement and they may be operated within any limits of speed
consistent with safety.

We are prepared to offer these single-phase. alternating current equipments
for heavy railway service for operation on lines of 25 cycles and under, and to
extend the guarantee of this Company as to efficiency and workmanship.

Westinghouse Electric & Mfg. Co.

Pittsburg, Pa.
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Westinghouse=Parsons
Steam Turbine

The Only Steam Turbine of World=-Wide Application

Excepting Small Units

Westinghouse-Parsons 7500 H. P. Steam Turbine Generating Unit.

During the past few years Westinghouse-Parsons Turbines aggregating ;75,000 H. P. have been sold
in America; 50,000 H. P. of which are in daily operation, the remainder being either ready for ship-
ment or nearing completion.

The first important American installation was made four years ago, consisting of four 6oo H. P. Units.
These have been running continuously, giving absolutely no trouble.

Official Test Records

of every unit shipped are

Open to Examination

Abroad the Parsons Turbine is represented by an aggregate total of over half a million horse-power.
successfully operating in both marine and stationary service.

For’particulars_address nearestjsales office of

The Westinghouse Machine Co.

Works, East Pittsburg, Pa.

. New York, 10 Bridge St. Chicago, 171 La Salle Street.
Sales Offices :<{ Boston, 131 State St. Detroit, Union Trust Bldg.
) Pittsburg, Westinghouse Bldg. Philadelphia, Stephen Girard Bldg.

Designers and Builders of
Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers
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Westinghouse

Motor=Driven Air Compressors

Primarily intended to supply compressed air for traction
car brakes, but also particularly adapted for portable
blowing outfits and stationary work. They are simple
in construction, of the highest efficiency, and designed
to occupy the smallest possible space consistent with
ample size of all wearing parts.

For air=brake equipments where first cost is an impor-=
tant consideration, Westinghouse Axle=Driven Air Com-=
pressors have given the most excellent satisfaction, their
use avoiding the cost and maintenance of another motor
in the car equipment. Like the motor=driven com-=
pressors they are noiseless in operation, and dust and
water=proof.

Westinghouse Traction Brake Co.
26 Cortlandt Street, New York.

Power Brakes for all classes of Traction Service.

Magnetic Brake and Electric Car Heating System.

Apparatus Manufactured by The Westinghouse Air Brake Co.
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Baldwin Locomotive Works

M. C. B. Type Motor Truck
For High=-Speed Service

Burnham, Williams & Co.

Philadelphia, Pa.

Baldwin=Westinghouse

Electric Locomotives for Surface Haulage

For Industrial Purposes

No expense when standing idle
Strongly constructed
Simple to operate

Hauling Ash Dump Cars. Brooklyn Rapid Transit Co

See Iflustrated Catalogue: *Electric Locomotives for Surface Haulage.”

Baldwin Locomotive Works Westinghouse Electric & Mfg. Co.
Philadelphia, Pa. Pittsburg, Pa.
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’

| Bullock Electric Mig. Company

CINCINNATI, OHIO, U. S. A.

1500 kw. Flywheel Type Bullock Generator, Installed at the Denver Gas & Electric Company’s Plant

Sales Agents

DISTRICT OFFICES CANADA

¥

Boston, Mass., ‘Jo\ltnai,]}ﬁi}d’ini _ Montreal, Que., Canadian Bullock Electric Mfg. Co, Ltd, Coristine
Ve k- N. Y. St Pat ifding .~ .. @ - uilding ¢ ; =2 : e
;ﬁivrac‘lze?;ﬁf'}{? gﬁﬂi“}fnﬁﬁgﬁggmmmg Toronto, Ont., Canadian Bullock Electric Mfg. Co, Ltd, Mc¢Kinnon
Baltimore; Md.; 8-10 South Street .. : . Building ’

Chicaga, 11, Marguette. Building - _

Cin¢innati, Olo, Kast Norwood

*St, Loufs, Mo,, Chemical Building
Atlanta, Ga., Empire ‘Building
“Indianapolis, Ind.; Stevenson Luilding

: REPRESENTATIVES
: ’ ; : ;
Pittshurg, Pa., A. W, Wyckoff & Co., 1728 Farmers' Bank Building FOREIGN OFFICES
Cleveland, Ohio, Lehman B. Hoit, 803 New England Building : i
Detroit, Mich., Michigan Eiectric Co, 2 London, Eng., Bergthiel & Young, 12 Camontile Street
Lodisville, Ky., Harry I, Wood, 520 W. Main Street - o Manchester, Eng., Bergthiel & Young, Cleveland Building
New Orleans, W. H. Fleming, Hennen Building Melbourne, Australia, Wm. McLean & Co,, 317319 Flinders Lane
Denver, Col., Gilbert Wilkes & Co., 435 Seventeenth Street Takyo, Japan, H, S. Tanaka & Co., Shimbashi

Salt Lake City, Utah, Gilbert Wilkes & Co. - : Manita,” P, 1., Albert Bryan, 100 Plaza Santa Cruz

Helena, Mont., Gilbert Wilkes & Co.: " Managua, Nicaragiia, Warren B. Reed )
Buoffalo, N, Y., Robertson Electric Co., 190 Main Street San Jose, Costa Rica, L. E. Allen -
- San Francisco, Cal,, Wagner Bullock Electric Co., 631 Mission Street Mexico, Mexico; Cia Benbow Dutton & Co., Apartado 2308
Los. Angeles, Cal,, Wagner Bullock Electric Co., Stlm}{mm Ruilding Constantinople, Turkey, {J G. Johnson & Co.
- Seattle, Wash., Wagncr Bullock Electric Co,, Room “A™ Pacific Block Honaluly, H. I.; Vo Ham Young & Co.

Builders of Direct and Alternating Current Apparatus

4 |
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GENERAL ELECTRIC COMPANY'S

G. E. 69 Motor

340 of these Motors Ordered by the Interborough Rapid Transit
Company, New York City

G. E, 69 Motor. 200 H. P, With Cover Removed

The Sprague-General Electric System of Control has been adopted exclusively
by the Interborough Rapid Transit Company, New York City

General Electric Company, Schenectady, N.Y.
New York Office, 44 Broad Street Sales Offices in all Large Cities

FOR GREAT BRITAIN AND IRELAND:

The British Thomson-Houston Company, Ltd., Rugby and 83 Cannon St., London, E.C
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DIRECTORY OF

American Street Railway Association.

President, W CarYL FLY, President International
Kailway Company, Buffalo, N. Y,

First Vice President, rLWIN C. FOSTER, President
New Orleans Railways Company, New Orleas, La.

Second Vice-President, JOHN GRANT, Grneral Super-
intendent St. Louis Transit Company, St. Louis,

Mo.

Third Vice-President. JaAMrs F. Sraw, President
Bston & Worcester Street Railway Company,
Boston, Ma-s.

Secretarv and Treasurer, T. C. PENINGTON, 2020
state Street Chicago. Il

Executive Commitiee: President Vice-President
and JERE. C. HorcHINs President Detrot United
Railway Detroit, Mich.; A B, CoLviN President
Hudson Valley Railway Company, G'ens Falls,
N. Y ; G. TRACY ROGERS President Bingh:=mton
Railway Company, Binghamton. N Y.; W A,
SMITH General Manager Omaha & Conncil Bluffs
Railway Companv, Omaha Necb ; S. L. NELSON,
Vice-President and General M+nager Fort Wayue
& é;outhwestem Traction Company, Ft. Wayne,
Ind.

Street Railway Accountants’ Association of

erica.

President, F. E. SmiTH, Auditor for Receivers ot
Chirago Uunion Traction Company and of Chicago
Counsolidated {raction Company, Chicago, Ill.

First Vice. President, F. R, HrN«Y, Auditor United
Railways Compauy of St. Louis, $t. Louis, Mo,

Secoud Vice-President C. O.S1MPsON, Auditor Birm-
ingham Railway, Light and Power Company,
Birmivgham, Ala. X

Third Vice-President, J. J. MaGIiLTOoN, Auditor
Schenectady Raitway Company, Scheuectady, N. Y.

Secretary and Treasurer, W. B. BROCKWAY, 40 Morris
Street, Yonkers. N. Y.

Executive Committee : H. J. DaviEs, Cleveland, O. ;
8. C. RoGrRrs, Youngstown, O.; S. G. BOYLE,
Louisville, Ky.; H. M, PEasg, Buffalo, N, Y.

American Railway Mechanical and Electrical
Association

President, E. W. OLDS, Superiutendent rollirg stock
the Milwaukee Electric Railway & Light Com-
pany, Milwaukee, Wis,

First Vice President, ALFRED GREEN, Master Me-
chanic Rochester Railway Company, Rochester,
N, Y

Second Vice-President, C. F. BAKER, Superintendent
motive power and machinery Boston Klevated
Railway Company, Boston, Mass,

Third Vice-President, W. O, MuNDY, Master Me-
chanic St. Louis Transit Compainy, St. Louis, Mo.

Secretary and Treasurer, Walter Mower, Detroit
Uuited Railway Company, Detroit, Mich.

Executive Commaittee : The above officers, and T. J.
MuULLEN, Master Mechanic Scranton Railway
Company, Scranton, Pa.; H. H. ADams, Master
Mechanic United Railways and Electric Com.
pany, Baltimore, Md.; D. F. CarRVER, Chief
Engineer North Jersey Street Railway Company,
Newark, N. J.; H. J. LAkE.

The California Street Railway Association.

President, CHAS. F. CROCKER, $San Francisco.

Vice-President, S. B. MCLENEGAN, San Francisco.

Secretary and Treasurer, J. E. MORRIS.

Executive Committee: E. P, VIN1NG, San Francisco ;
F.W.WooD, Los Angeles ; L. WHEELER, Alameda.

Colorado Electric Light, Power and Railway
Association.
President, J. F. VaIr, Pueblo.
Vice-President, WM. MAYHER, Greeley,
Secretary and Treasurer, GEo, B. TrIprP, Colorado
Springs.

Connecticut Street Railway Association.

President, J. B. CARRINGTON, New Haven,
Vice-President, A. M. YOUNG, Branford.
Secretary, K. W. PooLE, Bridgeport,

STREET RAILWAY JOURNAL.

STREET RAILWAY ASSOCIATIONS

Treasurer, FE, S. GoOopRrICH, Hartford,

Executive Committee : The above officers and J. E.
SEwWELL, Bridgeport; C, S. TREADWAY, Bristol:
WALTER LEAKNED, New London,

Next annual mecting, November, 1903,

The Maine Street Railway Association.
President, W. R, Woob, Portland. '
Secretary and Treasurer, E. A. NEWMAN, 471 Con-
gress St,, Portland.

Executive Committee: WILLIAM R, WooD, Portland ;
Amos F. GRrALD, Waterville; J. MANCHESTER
HAINES, Augusta ; G. E. MACOMBER, Rockland,

Massachusetts Street Railway Association,
President EDwWARD P. SHAW, Newburyport,
First Vice-President, FraNcIs H. DEWEY, Worcester,
Second Vice-President, RoOBT. S. GOFF, Fall River.
Secretary, CHARLES -. CLARK, 70 Kilby St., Boston.
Treasurer, FrR¥p H. SMITH. Quincy.
Executive Committee; President.Vice-Presidents and
. F. SuLrivaN, Lowell; H. H, CRAPO, New
Bedford: WiLLraMm S. LoowMIs, Holyoke ; R. T. LAF-
FIN, Worcester ; and W, W. SARGENT, Fitchburg
Auditing Committee: Gro. W. Coox, Springfield,
CHaRLES F. GROSVENOR, Palmer; H. C, PAGE,
Pittsfield,
Mouthly meetings second Wednesday of each
month excepting July and August.

Michigan Interurban and Street Railway
Association,
President, 1. D. HaAwks, Detroit.
Vice-President, W, L. JENKS, Port Huron.

Secretary and Treasurer, BENJAMIN S, HANCHETT,
Grand Rapids. ;
Executive Committee: Officers of the Association
and STRATHEARN HENDRIE and JOEN WINTER,

Detroit.
Next meeting to be held at call of president.

New England Street Railway Club.
President, H. E. FaRRINGTON, Chelsea, Mass
Vice-President, K. E, POTTER, New Bedford, Mass.
Vice-Presidents for States, W, G. MELOON, Kittery,

Me.; H. A, ALBIN, Concord, N. H.; A. J. CROSBY,
Springfield, Vt.; H. W, YOUNG, Woonsocket, R. I ;
J. 5. THORNTON, Putnam, Conn.

Secretary and Treasurer, J. H. NEAL, of the Boston
ﬁlevated Railway Company, 1or Milk St., Boston,

ass.

Executive Committee: President, Vice-Presidents

and Secretary- Treasurer; D. I. PRENDERGAST,

Boston; A, J. PURINTON, Palmer; H E. REYNOLDS,

Quincy; P. W, Davis, Boston ; FRANK J. STONE,

Manager Klectric Storage Battery Company, Boston ;

FRANKLIN HUNTRESS, Boston; JOHN C. SPRING,

Boston.

Finance Committee: J. F. WATTLES, Boston, Mass.;
H. E. FARRINGTON, Chelsea, Mass.; PAUL WINSOR,
Boston, Mass.

Meetings are held the last Thursday of every
month at various points in New England.

-New York State Street Railway Association.

President, E. G, CONNETTE, Syracuse.

First Vice-President, A, B. COLVIN, Glens Falls,

Second Vice-President, J. L. HEINS, Brooklyn,

Secretary and Treasurer, W, W, CoLE, Elmira.

Executive Committee: C. L. ALLEN, Utica; B, B.
NOSTRAND, JR., Peekskill; W. H. PoucH, New-
burgh ; J, H, PARDEE. Canandaigua.

Ohio Street Railway Association.
President, S. I, NELsON, Springfield.
Vice-President, JoBN F. FL0OO:, Steubenville.
Secretary and Treasurer, CHAas. CURRIE, Akron.
Executive Commiitee, A, A, ANDERSON, Youngs-

town ; W, A, LL¥YNCH, Canton,

Pennsylvania State Street Railway Association,

President, F. B MUSSgR, Harrisburg

Secretary, CHARLES H. SMITH, Lebanon,

Treasurer, W. H, LANIUS, York,

Executive Committee: The President, Secretary,
Treasurer and B. F. MEYERS, Harrisburg;
JOHN A, RIGG, Philadelphia,

Southwestern Gas, Electric and Street Railway
Association,

Acting President, A, E. JUDGE, Tyler, Tex,

Vice-Presidents, K. DYSTERUD, Monterey, Mexico ;
CHas. F. YRAGER. Laredo, Tex.; H. F. MaAc-
GREGOR, Houston, Tex.

Secretary, F. ¥ ScoviLL, Austin, Tex,

Treasurer, THoMAS D, MILLER, Dallas, Tex,

Directors: The above and T H. StUuarT, Waco,
Tex ; S. A, SPENCER, Jennings, La.; H. T. EDGAR,
K| Paso, Tex.; W. A, GUTHR.E, San Angelo, Tex.}
J. R. WARD, Beaumont, Tex,

Tennessee Street Railway Association.
President, C, C, HOwELL, Knoxville,
Vice-President, E. J. JONES, Memphis,

Toronto (Canada) Railway Roadmasters’

Association.
President, E. WHITAKER, Toronto.
Vice-President, GEORGE A. GREENE, Toronto.
Secretary and Treasurer, JoEN F, ARGUE, Room 52,
Janes Building, King and Yonge Sts.. Toronto,
Executive Committee : F, M, BLIGET, D, KEARNEY
and Louls WHEELER.
Executive Committee meets the first of each
month.

Virginia Street Railway and Electric
jation.
President, R. D, APPERSON, Lynchburg.
Vice-President, E. R, WiLL1AMS, Richmond,
Executive Committee: The above and R. L,
WiLLiams, Norfolk, and E. L. TRAFFORD.
Next annual meeting, May 15, 1904, at Norfolk, Va.

Union Internationale de Tramways et de
Chemins de fer d’intérét local.

President, LEON JANSSEN, Gen, Mgr. Société des
Tramways Bruxellois, 6. Impasse du Parc, Brussels

Secretary, M. T'SERSTEVENS, 6, Impasse du Parc,
Brussels,

Treasurer, F. NONNENBERG, Chief Engineer ot the
Colmpagnie des Chemins de fer Secondaires, Brus-
sels.

KExecutive Committee : Officers and Messrs. BROCA,

Paris; GERON, Cologne; KESSELS, Brussels;
KOHLER, Berlin; LAVALARD, Paris; ZIFFER,
Vienna.

Next convention, Vienna, 1904 (date to be fixed by
Executive Committee),

—_—

Municipal Tramways Association.

President, C, R. BELLAMY, General Manager of the
Liverpool Corporation Tramways.

Vice-President, ALFRED BAKER Manager of the
London County Council Tramways.

Executive Committee: Officers of the Association
and Councillor WALTER PATTON, Glasgow; Coun-
cillor BoyLE, Manchester; Councillor SMITHSON,
Leeds; C. J. SPENCER, Bradford; H, ENGLAND,
Sunderland and P. F1SHER, Dundee.

Next meeting to be held in Liverpool in 1904.

Tramways and Light Railway Association
(London, England).

President, L. A, ATHERLEY JoNES, K. C.,, M, P.
4 Paper Buildings, Temple, London, E.C.
Vice-President, W. M. MURPHY, Dartry,

Rathmines, Dublin.
Secretary, ERNEST BENEDICT, M. Inst. C. E.; Clun
House, Surrey Street, Strand, London, W, C.

Upper

Verein Deutscher Strassenbahn und Kleinbahn

Verwaltungen.
Presiding Company, STRASSEN-EISENBAHN-GE-
SELLSCHAFT, Hamburg.
Secretary, HEINRICH VELLGUTH, Hamburg,
This is an organization of German street railwa
and light railway companjes, with permanent head-
quarters in Hamburg.

STREET CAR ADVERTISING THAT PAYS

both your company and the adveftisefé.representéd. is the kind that would be placed in your cars by

THE MULFORD & PETRY - COMPANY

°’Dpumon’s

*Detective

RANLWAY WORK A SPEGIALTY

Agency

Eastern Offices, St. Paul Bldg., NEW YORK
Executive Offices, Stevens Bidg., DETROIT

Also Offices at Chicago, Indianapolis,
Toledo, Dayton, Grand Rapids, etc.

A. L. DRUMMOND, General Manager,
Ex-Chief U. S. Secret Service

Park Row and Ann §t., New York

NGS
S
S

BRADY BRASS COMPANY

Gen’l Office and Works
202-208 Tenth Street
Jersey Gity, N. J.
DANIEL M. BRADY
PRESIDENT
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DESIGNING AND MANUFACTURING
OF HIGH GRADE

Smichbonrds&Tablei Boards

A SPECIALTY

Bulletin 726, illustrating and
describing some of our switch-
boards, sent prepaid on request.

THE E. B1SSELL GOMPANY

ToLEDO, (.

The Duplicate Transfer &

P. 0. BOX 562

Rebate Company oo ve.

OUR LINE OF BUSINESS CONSISTS OF

Secret Service Work on Street Railways.
Advertising on Transfers of Street Railways.

Also represent one of the largest Printing Companies in the
U. S., handling all kind of Books used by Purchasing
Agents and Store Keepers of Street Railway Companies.
Address all communications to H. N. BROWN, Gen'l Mgr.

<
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No.
600475

Patented
March, 1898

THE BEST
HIGH VOLTAGE PORCELAIN INSULATOR

BOCH’S
“BLAZE-FILLED”

Boch's Patent No. 600475 sustained in infringement suit
against F. M. Locke and others and injunction granted.

MANUFACTURED BY

R. THOMAS & SONS CO.

Sales Offlce
39 CORTLANDT ST., N. Y.

Pactory and Main Office
EAST LIVERPOOL, O.
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Headquarters Can Talk To

‘Each Station and 1o Every Car
On the Line and Vice Versa

That is exactly what the result is
of installing our complete telephone
system,

Time is saved; money is saved.
Accidents are prevented, and delays
are minimized. These things are
important.

Bulletin No. 1-S will tell you that
hese statements are not mere con-
jectures—just a narrative of the
daily operation of our system on
some of the best and biggest in-
terurban electric railways in the
country,

It will also show you why the
Stromberg-Carlson Telephoneisthe
best for your use. Shall we send
you a copy?

STROMBERG-CARLSON TELEPHONE

MANUFACTURING COMPANY

Rochester, N, Y. Chicago, 1l

USE

“Superior Graphite Paint”

Car Roofs
Car Floors
Car Trucks

It is durable.
It will protect Bridges, Buildings and Poles.

Manufactured in standard colors.

Detroit Graphite Manufacturing Co.

New York Detroit Chicago

DO YOU EXPECT TO BUILD A NEW
ROAD OR EXTEND YOUR LINES?

If so, you will naturally consult the STREET
RAILWAY JOURNAL’s advertising pages and
classified directory when writing for estimates
You will find it the most
convenient and valuable reference manual for

or placing orders.

this purpose,
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FOR SALE

New I Beams and Ghannels

Cut to lengths for prompt delivery

Weare always in the market for Cylinder
Boilers, Smoke Stacks, Flues and Second-
hand Pipe. Also scrap iron and steel in
any quantity.

HENRY A. HITNER'S SONS
Aramingo Ave. and Huntington St., Philadelphia

New Light Steel Bails For Sale.

IMMEDIATE SHIPMENT.

16, 20, 25, 30 and 35 lbs. steel **T' rails,
with complete joints.

Clearfield Steel & Iron Co.
Mills at Clearfield, Pa.

Offices: German National Bank Building
PITISBURGH, PaA.

IRON BRIDGES FOR SALE!

On Missourl Pacific and Iron
Mountaln Railways
1Thio. Pin SPATN - cccmccmswmme 110 ft. 0 in*
2 ¢ - ¢ ceeeeenaaa--100 ft. O0in®
1 ‘" Wooden Stringers 105 ft. 0 in*
1 Thro. Pin Span (Dbl.Track) 131 ft. 8 in*
1Deck Truss ......... ...... 125 ft. 0 in°

1t **  onSkew 36% ft_.173 tt. 3in-
1 Thro. Fixed Span _._._.... 295 ft. 0 in-
IO B -k e s 308 ft.10 in.
EAST OF MISSISSIPPI RIVER
Thro. Truss Spans._. == ft.. 01in,
2 ‘" N & _106 ft. 0 .
1 At 8 & _100 ft. Oin,
1 Plate Girder ............_....51ft 8in

Bridges are in good condition, having
been kept well painted and could be used
to advantage as railroad bridees again,
where light rolling stcck or light locomo-
tives are used, or for rapid transit subur-
ban lines or for wagon bridges

I have a large quantity of 56 and 35-
pound re-laying rails. If youarein the
market, write tor prices

F. A. JOHANN, Railway Supplies,
Equitable Building, St. Louis, Mo.

STEAM SHOVELS
4-65 t‘Pn shqvels. 2% yd. dippers.
‘ 2 b “

=55
2 Marion 13 yd. shovels.
® A. 1% yd. shovels,
2 Little Giants 1% yd. 1 Baby Giant ¥ yd.
We have 20 shovels to offer. Write for
prices and descriptions if in want.

THE MALES CO.
256 Broadway, 713 Traction Bldg.,
New York, N. Y. Cincinnati, Ohio.

ARMATURE INSURANCE

ASSURANCE made doubly
sure, honest and intelli-
gent construction coupled
with experience and modern
engineering practice insures
you good value. We offer
for prompt shipment :
Westinghouse 38B Armature
W T2A I
3
12
“ &2
‘ 6
“ 56
General Electric s2
“ &
8oo
1000
57

“

“
“
“"

Lorain 34
“

28
We sell Generators, Motors,

Cars, Trucks, Controllers,
Wheel Presses and Rails.
Our prices and goods are
necessarily of interest to
Practical Railway Men,

THOMPSON-BONNEY (0.
45-47 York Street, Brooklyn, N. Y.

FOR SALE

BALLAST CARS, all steel, entirely
30 new ; capacity, 5 cu. yds. Stand-

ard gauge. These cars set very
low to track and can be easily loaded by
hand. Suitable for handling stone, rock,
sand, etc. Shipment can be made within
3o days. For further information write
The Atlas Car & Mfg. Co., Cleveland, O.,
Manufacturers of steel cars and Indus-
trial railway equipment.

FOR SALE

at a very low figure,
1000 tons 60-pound Steel
Relayers.

Walter A. Zelnicker Supply Co.
Dept. SS. IN ST. LOUIS.

Tail Lamps

FOR SALE

138 Second-hand Tail
Lamps for electric cars,
Adams & Westlake and
Armspear make, for sale.
Good condition. Address,
“LANTERN,” care Street

Railway Journal.
NER,

BERLIN,
Uhlandstr 57.
Importer of all articles for
Street Railway and Rail-
road Cars. Manufacturer
especially of Novelties
in this branch. Please give

address and send catalogues
and patterns. Best references.

| W g

FOR SAI.E
About 500 tons new 80-Ib. T Rails
A. S. C. E. Section, with joints, for
immediate shipment from stock.

HENRY LEVIS & CO.,

PHILADELPHIA.

WANTED :

Electrical Railway Contractor

To build 20-mile road. About 40 per
cent. already provided.

Address GEO. W. SAUL,

100 Franklin Street, Boston, lass

1000 BRIDGES

SPROUL & GREEN, Civil Engineers, 127 columbus Ave., New York City

CAR BUILDING
PLANT FOR SALE

ODERN Tram Car Building and Equip-
ing Concern, 700 cars per annum

capacity, worldwide

by private treaty.

connection,

for sale

Fully equipped works

with up-to-date machinery, electrically driven,

covering 8 acres with land up to 25 for

extension. On main trunk line from London

(England) in the heart of coal, iron and tim-

ber country. Canal and track into, works.

Good orders in hand. Can be had at once on

favorable terms.

Write

WHEATLEY KIRK, PRICE & CO.

46 WATLING ST., LONDON, ENGLAND

OSITION WANTED—Master me-
chanic of 15 years' experienceon city
lines, thoroughly experienced on all kinds
of armature work, including A C. and
D, C.machines, Capable of taking charge
of s'ation work and overhead work.
Started in the business with T.-H.
Company., Can furnish best of references
from some of the largest street railway
companies inthe business. Address* No,
155," care STRERT RAILWAY JOURNAL.

COMPETENT ENGINEER and CON-
STRUCTION SUPERINTENDENT,
Cornell M. E., experienced West and
South, completing installation desires
to arrange turther engagement for con-
struction or operation, Reierences New
York or Philadelphia prominent firms
and past work will show successful con-
secutive conduct of work and ability to
get results. Address ‘‘* No. 154," care
STREET RAILWAY JOURNAL.,

WANTED—A position as superintend-
ent or manager of electric road.
Have had eighteen years’ experience on
steam and electric railroads. Understand
track and overhead construction and all
kinds of repairs, having served two years
in repair sho?; also familiar with power-
house and railway generators, Am now
superintendent of a road but desire a
change. Would be pleased to take a road
now not paying properly and endeavor to
Place it on a paying basis. Address
4 EXPERIENCEIT" care STREET RAIL-
WAY JOURNAL,

A NEW YORK CITY CONTRACTOR

AND ENGINEER, through force of
circumstances due to unfortunate com-
mitments seeks position of Superintend-
ent with large contracting company or
builders of electric railways Has made
electric railway work a specialty, though
has built steam railroads, sewers, gas and
water works: reliable, energetic excep-
tional executive ability, and within his
special qualifications a most valuable
man for someone in quest of such ser-
vices, Address No. 131, care STREET
RAILWAY JOU®NAL,

TO OWNERS OF INTERURBAN PROPERTIES
A well- known and capable railway en-
gineer, now earning $4 200 ver year, is
looking for an opportunity of employing
his experience and ability 1n the manage-
ment of a modest sized interurban prop-
erty., Only a clean-cut and promising
proposition, free from warring factions,
will be considered To the right parties
advertisers will qunote a reduced salary
plusa percentage of results. Address“No.
156 '’ care STRFET RAILWAY JOURNAL.

RAFFIC MANAGER :—A party with
20 years' experience on steam rail-
roads, in many positions, from telegraph
operator up and for the 12 years in a very
responsible joint agency for two com-
panies, where he has become proficient
in all departmentsof traffic management,
He is desirous of becoming identified
with some interurban electric svstem,
where his railroad experience will be-
come profitable to the managers. The
best of references as to character and
thorough business qualifications. Ad-
dress, ‘* No. 158, care STREET RAILWAY
JOURNAL,

A SUCCESSFUL and well known Street

Railway Manager desires a change
of location. - Would be pleased to corres-
pond with any one desiring such services.
Address ‘*No 159,”’ care STREET RAIL-
WAY JOURNAL.

ITUATION WANTED-—As Master
Mechanic of small interurban Elec-
tric Railway. Age 30, with 11 years
experience in repairing department,
Good references. Address J. L. 8.,
care STREET RAILWAY JOURNAL, 1140
Monadnock Block, Chicago.

A GOOD POSITION is always open to

a competent man. His difficulty is
to find it. We have openings and receive
daily calls for Secretaries and Treasnrers
of business houses,Superintendents,Man-
agers, Engineers, Expert Bookkeepers,
Traveling Salesmen : Execulive Cleiical
and Technical positions of all kinds, pay-
ing from $1,000 to $10 000 a year. Write
for plan and booklet. HAPGooDSs (Inc.),
Suite s511. 300 Broadway, Ne v York.

WANTED TO LEASE

with privilege of purchase a city or in-
terurban electric_railway mot paying
interest on funded debt; or will make
proposition to manage same on percen-~
tage basis and nominal salary. Am a
practical manager with 2o years exper-
ience, having had charge of several
large properties, and placed them on a
paying basis,
Address, 445,
Care of STREET RAILWAY JOURNAL,
Monadnock Block, Chicago.
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DON’T FORGET WHEN IN THE MARKET FOR CARS, MOTORS OR TRUCKS

to write me for what you want.
than apt to have it, at inviting prices.

I am more

GILES S. ALLISON, 57 BROADWAY, NEW YORK.

FOR SALE

NLY FOUR CARS: two measuring 20 feet and two 18 feet over corner posts. 20’ cars have cross seats, 18’
longitudinal, All with trucks, track scrapers, fendets and electric heaters complete except motor equipment.

Write today for detailed description and price to ot o &

ELECTRIC RAILWAY EQUIPMENT COMPANY, Philadelphia.

DIRECT CONNECTED RAILWAY UNITS

One 300 K.W, Siemens-Halske Generator with Tandem
Compound Engine,

One 300 K.W. Westinghouse 8 pole Generator with
Cross Compound Engine.

DIRECT CONNECTED ALTERNATING UNITS
Two 250 K. W, 2200 Volts, 60 Cycle, Two Phase Westing-
house Alterpator with Cross Compound Engine,
BELTED RAILWAY GENERATORS

Two 500 K.W. General Electric 6 Pole.
Two 300 K.W. General Electric 4 Pole,

WRITE FOR NEW BULLETIN JUST

ELEVEN BROADWAY, NEW YORK

Charles E. Durtin Company

One 300 K.W. Westinghouse 6 Pole.
One 200 K. W. Westinghouse 6 Pole.
Two 200 K. W, Genera: Electric 4 Pole,
Two 200 K. W, Edison Bipolar.

One 187 K. W, Westinghouse 4 Pole.
One 175 K.W. kdison Bipolar.

One 150 K.W, Westinghouse 6 pole.
One 110 K. W, Eddv 4 Pole.

Two 100 K.W. Westinghouse 6 Pole,
Three 100 K.W. General Electric 4 Pole.
One 100 K.W, Edison Bipolar.

One 100 K.W. Walker 4 Pole.

One 90 K.W. Thomson-Houston 4 Pole.
One 80 K.W. General Electric 4 Pole.

Factory ano Storehouse, Orangeburgh, N. Y.

One 75 K. W, Westinghouse 6 Pcle.
Two 62 K.W. ‘T"homson-Houston Bipolar.
One 45 K.W. General Electric 4 Pole.

STREET RAILWAY MOTORS AND EQUIP-
MENTS

Ninety G. E. 1000 (36 H. P.) Rallway Motors.

Six G. E. 68 (37 H. P.) two Motor Equipmenis complete
with K-10 Controllers.

G. E. B00, 1200, 57 Motors.

Westinghouse 8, 12A and 38B 49 Motors,

ISSUED
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A FEW NEW YEAR’S TRUTHS

YES| We are very much pleased with our success for the past
* nine years. Hope it will continue for nine more.

pon’t OH YES' \\1-_ have trouble, everything we do is not right.

2 * Neither does everyone of our customers pat us on

be the back or encourage us to believe that we are the whole thing.

WIIIIOIII Clouds roll over us about as heavy as they do anyone else. DBut we

think the hard efforts we have put forth in bringing our business up
d to its present state has enabled us to minimize our troubles and

copy deepen the silver lining to our clouds.

; We expect to have three times as many patrons if we live
of Hur YES' nine years hence as we have now. They say we are be-
book coming weaker and wiser, conscquently people will become less

Peactica inclined to .do their own work and will have more wisdom to figure
Eurcioeriy out why it is cheaper to have us do their work than to do it them-
b

selves.
Price Armatures Complete, Armatures Rewound, Armatures Reshafted,
$2.00

Armature Coils, Commutators, New, Refilled and Assembled. PATRONS
The greatest Railway motor field proposition
defivered

ever offered, PATRONS

IN 1898
361
IN 1897
8
IN 1896
124

23
PATRONS
IN 1895
24
I )

EPAIR

CLEVELAND ARMATURE WORKS

CLEVELAND, OHIO

PATRONS

STREET RAILWAY JOURNAL. 89

PATRONS IN 1903, 1338

PATRONS
IN 1902
1160

Il hook
iS nol
sallsfac-
fory
upon
exarin-
ation,
will
pelind
money
cheer-
ully

PATRONS
IN 1901
945

PATRONS
IN 1900
679

PATRONS
IN 1899
505

- WORKS

CLEVELAND ARMATURE WORKS

CLEVELAND, OHIO

—
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{‘ DIREGT GONNEGTED RAILWAY UNITS~G. E. and Westinghouse !4‘
.1:' 1 1650 Kw., with Allis engine. 1 300 Kw, with Pennsylvania Iron Works engine. ‘:
LN 11500 Kw., with Allis engine 2 300 Kw., with Rissell engines. 2
45 1 400 Kw, with Allis -ngine. 2 225 Kw., with Ball engives. =
'{? 3 375 Kw., with Westinghouse engines. 2 150 Kw., with Porter-Allen engines. (:
D . e
oy BELTED GENERATORS—Direct Gurrent, 500-550 Volts &
e 2 500 Kw. General Elec'ric, type M. P, 4. 3 200 Ew. G. E., type M. P. 4-200-425 2 150 Kw. General Electric, type M. P. 6. :{)'\
<2 | 1300 Kw. General Elec'ric, type M. P. 6. R.P. M. . 2 110 Kw. General Flectric, type M. P. 6. e
4% 3 300 Kw. General Flectric, type M. P. 4. 1 200 Kw. B. P. Edison, with new arma- 1100 Kkw Westinghou e. 6 pole ﬂ‘.
- | 1300 Kw. Westinghouse 6-pole type. ture, . 4100 Kw. 6. E., \ype M. P. 4-100-650 | ¢o
&} 1 200 Kw. Westinghouse, 6-pole type. 2 150 Kw. Westinghouse, 6-pole type. R.P. M. . ?'\
7‘ DIREGT GONNEGTED ALTERNATING UNITS f\
P2 1 600 Kw. G. E., type A. T. B,, 69 cycle, 3-phase, 605 volts, I 1 500 Kw. G. E., type A. T. B., 25 cycle, 3-phase, 13,200 volts. '{.‘
’4- 1 800 Kw. G. E., type A. T. B., 60 cycle, 3-phase, 2300 volts. 1 200 Kw. Westinghouse, 25 cycle, 220 volts, 3-phase, -4?
[
!4} ENGINES—Gompound 54
’!4$ 2 24 and 44 x 48 tandem Cooper Corliss. 118 and 34 x 48 tandem Cooper Corliss. 116 and 28 x 18 tandem Erie Ball. ).'\
4% | 120and 36248 tandem Hamilron Corliss. 4 16 and 32 x 48 tandem Cooper Corliss. 116 and 26 x 17 tandem McIntosh & -<$
=" | 120 and 36 x 48 tandem Fitchburg Cor- 116 and 3 ' x 48 cross comp’d Hamilton. Seymour. oy
5‘1 liss. 116 and 28 x 16 cross Erie Ball. 115 and 25 x 16 cross Erie Ball. .
) e
& Simple i
d
D2 1 36 x 72 Corliss, 50 ton wheel. 2 24 x 48 Twin Familton Corliss. 1 18 x 48 Allis Corliss. w)
G 1 28 x 60 Allis, 1890 frame. 1 52 z 42 Twin Hamilton Corliss, 3 18% x 18 Armington & Sims. '\”-
7.' 1 28 x 36 Philadelphia Corliss, 121 x 18 Armington & Sims. 1 26 z 36 Hamilton Corliss. 4
D> 1 18 x 48 Knowlson & Kelly Corliss. 1 22 x 42 Harris Corliss. »)
.14“ Also large numbsr of smaller engines, both Simple and Compound. 'r’.
4.. We have the following types of railway motors ready for immediate delivery, in almost new condition, either separately or as complete ";
- | equipments: *
.L' 8 Westinghouse No, 68 Equipments. 8 Westinghouse No. 69 Equipments. 12 General Electric No. 52 Equipments. ’;
4.’ 12 Westinghouse No. 38-B T quipments. 10 Westinghouse No. 12-A Equipments. 8 General Electric No. 62 Equipments. .".
32 | 10 Westinghouse No. 49 Equipments. 40 General Electric No. 800 Equipments. | %)
£ ¥
$H SEND FOR NEW CATAILOGUE 3y
& %
A 4
£ =
oY d
£ ROSSITER, MACGOVERN & CO. %
L i ¥
. Hudsod & Markis St Branch { St. Louis, Mo., Mo. Trust Bldg. | v2§
42 | Factories g Jersey City, N.J. 17 BATTERY PLACE, NEW YORK CITY, N.Y. §eanch (St Louts, Mo, Mo. Trust Bldg. | V5
= St. Louis, Mo. LSS
TROLLEY TIES AND POLES Fu[ [mmgﬂme Sml]mm][

PROMPT SHIPMENTS Copies of the Second (1883-4) AN-
Cross Arms, Brackets and Pins, 50,000 6 x 8 8-ft. Ties. NUAL REPORT of the AMERI-
N 5,000 Piles 30 to 50 ft. long, CAN STREET RAILWAY ASSOCIATION

H. H. MAUS & CO. 3,000 Second Growth Chestout

420 Walnut St., PHILADELPHIA, PA. Poles. 30 to 65 ft Also, copies of the Eleventh (1893-4) and Seventeenth
i .

e CRESTRUT Tigs | oo tost moment cors are (1899-1900) ANNUAL REPORTS of the STREET

placed. RAILWAY ASSOCIATION of the State of New York

Sound, carefully measured and cut to

iexactthdirﬂensign .tan%g{t};e%-;t(ﬁxé i{oft.eisr;

en . all rea 0 ship, an W =

rtxilagket prices ehusistent with et uigee Address, STREET RAILWAY JOURNAL

€es.
POLES, CHESTNUT BRIDGE PLANK THE HIWHN[:E I_UMBEB l}“., 114 Liberty Street, New York
P. 0. B. 727
B.F. ORDWAY & C0. Fitchburg, Mass. CLEVELAND, 0.

2 2175 K. W. Edison bipolar. e 8-G. E. 800.
Direct 1150 K. W, Westinghouse, 4 pole. Boilers 25-W. P. 50 & 30,

Connected Uﬂits 2-125 K. W. Westinghouse,” 4 pole. 1267 Fh P. Abendroth & Root, 16-Westinghouse No. 3.

%-168 % &7 generall Electric, 6 po}e. -
r . -1 . W. General Electric, 4 pole. % ; .
a I\EIOO\EX() \\x,cl?tm%}:louéibé gg:ﬁ: 475 K. W. General Electric, 4 go]e. —— H's B BERgucici S ncaxt Alternators
pounld nO;nEondens'mg e 1-75 K. W. Westinghouse, 6 pole. 2.150 H. P. Sterling, 150 Ibs.
gine, 4 . 2113 H. P. Sterling; 125 1bs. 1-150 K. W. Warren, 60 cycle, sin-
2300 K. W. Westinghouse, 60 cy- Engines 472 in, x 18 it., return tubulars, Lt Boyphese, 20 p‘ﬁ;‘;:' o
e hase. 99 5 g0 o - « W. G. E, -
glaLt,orz S‘ZLZ&%T\;@() grglsté aclézx; x 28 x 18 Harrisburg tandem. [ o579 irlbsx 16 ft. return tubulars, 125 cle, 2,300 volts. ’ b
pound, non~gondensing S x 118}(5]:4 IiI‘arr'isbt(l:rglgandem. lbs. 2 1-150 K. }/V. (2330%, t)l'pe A. M, 125
: . : X o ouls orliss. o Bl cycle, 2, volts.
gines, with exciters. x 32 Buckeye automatic. G 1r;.rsx 116 ﬁi;sretutn b=kl 1-100 Ky W. G. E,, type A. M., 125
x 20 Harrisburg standard. 2 . cycle, 1,230 volts.

-18% x 18 Ide automatic. 2 1-65 K. W. Stanle, 60 cycle, 2
-14%% x 16 Buckeye automatic. Ra‘lway MOtors I&)hasc. i ¥
x 24 Russell 4 valve. 3 Double equipments, G. E. 1200 | 1-60 K. W. G. E,, type A, 125 cycles.

-15 x 20 Russell, 4 valve, motors, controllers, resist-
-13 x 21 Buckeye, tangye bed. ances cables, etc.

: 114, 116, 118 LIBERTY ST., NEW YORK
THOMPSON, SON & Co- W4orks, 90 Verona St., Brooklyn, N. Y.

Dt aend

Railway Generators

1-300 K. W. Westinghouse, 6 pole.
1-200 K. W. Westinghouse, 6 pole.
1-200 K. W. Edison bipolar.

=B Co
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WE ARE FIXED TO MAKE STACKS OF FIELD COILS

Armature and Field Rewinding
Armature Coils, Field Coils
Commutator Building

Gears and Pinions

PIONEERS IN ELECTRICALYREPAIRING

The Eiliolt Bros. Electric Co.

970-972 Hamilton St., CLEVELAND, OHIO

HOMER = CLEVEL AND

The size or type of commutator
matters little, if the orders reach

HOMER OF CLEVELAND
He builds well, new, refilled or

special commutators. . ..

THY. HOMER COMMUTATOR CO.,

CLEVELAND, OHI0, U. S. A.

For the Construction and Repair

of Dynamos, Motors, etc., only
the Best Tapes and Webbings should
be used. The best is always

N D assured if you purchase Hope

Tapes and Webbings.

Write lor Samplce and Prices.

L

Hope Webbing Co.

Providence,

Railway and Electric
Equipment Go.

ELLWOOD C. JACKSON, pn’l ﬂ I l“
President I a c p a 1341 Real Estate Trust Building

C. A. RALSTON,
18t Vice-President

FRANK J. LEWIS,
2d Vice-President

CHARLES F. JOHNSON,
Gen’l Mgr. and Treas.

Chicago
Cleveland
Buffalo

ADDRESS NEAREST OFFICE

1414 Tribuoe Building

Perkins Ave. and C. & P. Ry.

935 Ellicott Square

Rails, Cars, Locomotives, Steam
Shovels, Electrical Machinery,
Engines, Etc., Bought and
Sold for Cash

WRITE FOR OUR LIST. WHAT HAVE YOU FOR SALE

INTERCHANGEABLE BRAKE SHOES

WANTED

Back Copies of the

Street Railway Journal

For clean copies of the issues mentioned in
the following list we will pay regular rates—
35 cents each, except the smaller weekly
issues mentioned, for which we will pay
10 cents per copy.

1884—December.

1885—March, May, June,

1886—March, April, June, July, August, September, Octo-
ber, November, December.

1887—February, April, May.

1888—January, February, June.

188g—January, March, June, October, November.

18go—June,

1892—January.

189g4—November, December.

1895—August.

18g8—International Edition; September.

rqoo—American Edition ; January 13 ; February 1o ; March
4; Apnl 21; May 5; August 25; September r1;
November 3.
International Edition; April, June.

1goi—American Edition ; January §; April 6, 20; May 4, 11 ;
October 6.

19o2—American Edition ; May 3.

Street Railway Publishing Co.

114 LIBERTY STREET, NEW YORK
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| The VAN DORN & DUTTON
COMPANY

CLEVELAND, - - OHTO

"5 (rears “se Pinions

HIGHEST QUALITY & HIGH[IN CARBON

FOR ALL TYPES OF MOTORS
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VAN DORN-ELLIOTT
ELECTRIC COMPANY

Manuiacturers of Field Coils, Armature Coils and Commutators
CLEVELAND, - OHIO

o

OUR CLAIMS FOR YOUR BUSINESS.

1sT., Van Dorn-Elliott coils are perfectly insulated.

2p. The workmanship is the highest type and absolutely correct.

3p. Van Dorn-Elliott coils fit perfectly the type of armature to which they belong.
47TH. Van Dorn-=Elliott work is fully guaranteed.

5TH. Van Dorn-Elliott are prepared to make quick shipments.

6TH Van Dorn-Elliott prices are as low as is consistent with the best work.

7TH. Van Dorn-Elliott use Fish Paper, Mica and Empire Cloth insulation.

SEND FOR NEW NET PRICE LIST.
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Wendell & MacDuttie

Long Distance Telephones: 26 CORTLANDT ' ST‘ Cable Address:

“WENMAC”

ZZII?; g8§$52§g$ NEW YORKy Uo So A-o LIEBER’S AND PREMIER

6953 CORTLANDT CopEs USED

EXCLUSIVE EASTERN REPRESENTATIVES FOR:

THE FALK COMPANY

" Milwaukee, Wis.

OPEN HEARTH STEEL CASTINGS
The “Falk” Cast welded Rail Joint. Street Railway Construction. Motor Gears and
Pinions.  Solid Cast-steel Hardened Center Special Work. Built-up Special Work.

THE TAUNTON LOCOMOTIVE MFG. CO.

Taunton, Mass.

Electric Street Railway Snow Plows and -Sweepers. Baggage and Express Cars.
Sprinklers and Electric Locomotives.

JEROME METALLIC PACKING

Chicago, IlL

Metallic Packing for Steam Railroad Locomotives. Also Stationary Engines.

THE D. W. BOSLEY COMPANY

Chicago, Ill.
Wood and Metallic Weatherstrip for Steam and Electric Railroad Cars.

HANDY CAR EQUIPMENT CO.
Chicago, Il
“Snow” Wrecking Frogs. : Handy Pilot Coupler.

ACME BALL-BEARING CO.

Chappaqua, N. Y.
Gaston’s A B C Ball-bearing Jacks.

New York Representatives for

STAR BRASS WORKS, Kalamazoo, Mich.

““Kalamazoo” Wheels and Harps.
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THE SEMI-SOLID

PLUG BOND.

A PERFECT RAIL BONDING METAL,

APPLIED BETWEEN RAIL and ANGLE PLATE WITHOUT OPENING JOINT;

WILL SHEAR WITHOUT BREAKING CONTACT,
Made Solid by a Hammer Blow After Shearing.
HIGH IN CONDUCTIVITY.

WILL NOT CORRODE.
PRACTICALLY INDESTRUCTIBLE.

HAROLD P. BROWN, OF NEW YORK, MAKES THEM.

““With its head in the clouds.”’

PIKES PEAK.

One of the most famous mountains
in America stands about midway be-
tween Denver and Pueblo. Forty years
ago, it took as many days to reach it as
it now takes hours, soimproved are the

transportation facilities.

THE NEW YORK CENTRAL LINES

and their connections offer fast and
luxurious trains with only one change
between New Vork or Boston and
important points in Colorado.

A copy of *“ America’s Winter Resorts,”’ will
be sent free on receipt of a two-cent stamp by
George H. Daniels, General Passenger Agent,
New York Central & Hudson River Railroad,
Grand Central Station, New York.

f

~

CHASE-SHAWMUT (0.

NEWBURYPORT, MASS.

Manufacturers of

Electrical Specialties
RELIABLE DURABLE EFFICIENT ECONOMICAL

Type G. Applied to ball of rail.

“Shawmut "’ Flexible Rail Bonds
“Shawmut*’ Tested Fuse Wire and Links
“Shawmut "’ Enclosed Indicating Fuses
“Shawmut” Junction and Qutlet Boxes
“Shawmut”’ and ‘ Monadnock "’ Switches
‘Chase " Nipples and Flexible Conduit Coupiings
“Boston " Cable Hangers

“Cushing ” Theatre Switchboard
“Cushing ™ Stage Lighting Appliances
Switchboards and Panel Boards

Electrical Repairing

NEW YORK CHICAGO
Wm. 8. 8rown, 39 Cortlandt St. Thos. G. Grier Co.,128 W. Jackson Boulevard
SAN FRANCISCO CLEVELAND
John R. Cole, 33 Second Street W. H. Kelsey, Electric Euilding

RAIL BONDS EXCLUSIVELY
Middle States Representative: C. ). HARRINGTON, 15 Cortlandt St., N, Y.
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“PHONO CLECGTRIG” WIRE

“I1'S TOUGH.”
No breaks or mterruptlons of service when you

“Phono- Electrlc Trolley Wire, but a per-

SEND FOR ‘“RED”’ BOOKLET MAILED FREE

BRIDGEPORT BRASS CO.

% 19 MURRAY STREET, NEW YORK
cvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvmvvvvvvvvvvvvvvvvmvvvvvvwvvvvvvmmv

AMICN ELECTRICAL WORKS

E. R. PHILLIPS, Vice-President

WIRES » CABLES | =55 5=
N C.R.REMINGTON, Jr, Secretary

D E. F. PRILLIPS, Gen'l Manager

N. Y. Office, 26 Cortlandt St.
Bare and Insulated Electric Wire Chicago Store, 82 Lake St.

Railway Feeder and Trolley Wire
Electric Light Line Wire MONIREAL BRANCH)
Incandescent and Flexible Cords Eugene F. Ph'"'P’.
Americanite, Magnet, Office and Annunciator Wires Electrical Works
Cables for Aerial and Underground Use

AAAAAAAAAAAAAAALAAAAAAAAAAAL

AVVVV VUV VVVVVVVVVVVVVVVVVVVVYY
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e el The National

RO FBLIN G Conduit Mgﬂgnglgble Co.

BARE COPPER WIRE and CABLE

Tl’O"QQ Wil’e PAPER INSULATED CABLES

For Telephone, Telegraph, Electric Light and Power
e MADE BY sy

J. A. ROEBLING’S SONS C0., Trenton, N. J. CEMENT LINED PIPE FOR CONDUITS
Executive oftices, Times Buliding, NEW YORK, N. Y.




STREET RAILWAY JOURNAL. 97

ALUMINUM | | Camp’s Vitrified Clay Conduil

Possesses great strength and durability ;

high insulating properties; perfect
RAII WAY resistance to all chemical elements.

Aluminum feeders are less than one-half
the weight of copper feeders and are of equal
conductivity and strength.

Joints of aluminum feeders can be easily,
cheaply and satisfactorily made.

If wire or cable is required to be insulated,
high grade insulation is guaranteed.

Prices with full information furnished on
application.

THE PITTSBURGH REDUCTION (0.
PITTSBURGH, PA.

OFFICES

PRINCIPAL OFFICE, PITTSBURGH, PA. ; :
NEW YORK OFFICE WASHINGTON OFFICE ~ CHICAGO OFFICE Our patent mandrel, used in connection
99 _lohnBSt._.k{’_helps-Dodge Bond Building. 190 E. Monroe St. with laying, furnished free to users of

uilding.
SALES AGENTS GAMP DUGT.
CLEVELAND, 0.,gas. }%l Ruthei{for}::i, Garfield guildRing. = .
PHILADELPHIA, PaA,, Electric uipment Co., Real Estate Trust
Bullafae, y rane ' The H. B. Gamp Gompany,

BOSTON, MaAsS., Percy Hodges, 131 State St., Board of Trade Bldg.
SAN FRANCISCO, CAL., Jno. Martin & Co., 31 New Montgomery Street. 170 Broadway. 85 Hartford BIlds.,
SEATTLE, WASH,, Jno. Martin & Co., Pioneer Building. New York. Ghicago

Standard and Sell-Centering Single Ducks in all sizes.

Vitrified Clay Conduit

2, 3, 4 and 6-Way Multiplate Ducts.
Quality Unequalled. Prompt Deliveries, Estimates for Conduits or Complete Subway Systems.

STANDARD SEWER PIPE CO.,

EASTERN CLAY GOODS COMPANY

65 Oliver Street, Boston, Mass. ROCH ESTER, N. Y.

YOU WILL SAVE THOUSAADS OF DOLLARS BY USING CREOSOTED MATERIALS
Wyckoff’s Creosoted Conduits cheapest THE WYCKOFF PIPE & CREOSOTING CO,, Inc. Poles, Cross Arms, Cross Ties for

e s Office ; SEND FOR Works: Electric R. R. will not rot.
to lay. Millions of feet in use. STAMFORD. CONN. T PORTSMOUTH. VA.

Nl ksl
NCULATED ODDID WIDEG &
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A (reat Saving
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START RIGHT!

In underground electrical construction
of street railway systems it is important
that the proper kind of conduit should
be selected. The question of the cost of
maintenance should be given first con-
sideration. It is false economy to use
cheap and inferior ducts which will in
time prove expensive because of repairs.
Select material that is light, strong and
durable; that is electrolysis, gas and
water proof; that is easily and econom-
ically laid. That sort of material is

Bituminized
Fiber Conduit

ABOUT IT.

)0.0.0.0:0. 070000 )8 0:0.0.0.0°0.0.0.0:00:0:0.0.00.90:0.0.0°000:00¢
|
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T 4w A 00" T S et 7 Ry R wen

5 Strands 2=in. Wire

In Posts is Realized
BY USING TRUSS AND CABLE

WIRE BOARD FENCING

Because each strand is stiff and rigid,
independent from the others, securely
stapled to the posts, no stretching
through the staples, no sagging, and the
strands keep the posts up in good shape.

Therefore, Not as Many are Required

We have other savings to tell about. Ask us.

THE BOOKLET TELLS MORE

AMERICAN CONDUIT CO.

170 Broadway, New York
822 Manhattan Building, Chicago
336'Macy Street, Los Angeles

THE TRUSS AND CABLE FENCE COMPANY
Cleveland, Ohio, U. S. A.

SHIPMENTS MADE FROM
New York, Chicago, San Francisco, Boston, Atlanta
AND OTHER POINTS.

American Steel & Wire Co.

CHICAGO NEW YORK  WORCESTER DENVER  SAN FRANCISCO

ELECTRICAL WIRES

CROWN RAIL BONDS

SPRINGS
STEEL RAILWAY FENCES
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No. 190 Bracket, 10 ft. long. No. 1130 Double Wire Straight
Line Insulator, two 4/0 Round Trolley Wires

Creaghead Flexible Brackets

ARE STANDARD
DR Il rEnt Siyics W. N. MATTHEWS & BRO., DISTRIBUTERS

P I Fotto 606 CARLETON BUILDING, ST. LOUIS

STOMBAUGH GUY ANCHORS FOR STREET RAILWAY GUYING

RS

WE MANUFACTURE

STANDARD
SCREW GLASS
INSULATORS

FOR ALL PURPOSES

Line Material

Complete Equipment for

Overhead Construction
Write for Catalogue

The Creaghead Engi-

neerihg CO_ Manufacturers
315 Walnut Street, Cincinnati, O.

PSS
7 INc MUNCIE TYPE

Guarantee 40,000 Volts

No. 190 Bracket, 10 ft. long. No. 439 Double Wire, Double
Curve Insulators, two 4/0 Trolley Wires, Bourbon
No. 2 Strain Insulators

STREET RAILWAY INSULATORS

No, 3 HIGH VOLTAGLE
Guatantee too0o Volts

PROV

Suataniee §0,000 Volts

POWER INSULATORS FROM
10,000 to 60,000 VOLTS

Vautortes,

Mungie, Ind,




Bl Co S
=\

ﬁgf? (;ﬁi

100 STREET RAILWAY JOURNAL.

ELECTRIC RAILWAY cmcuu\;_s%-n
EQUIPMENT CO. MAN“FACTUERS/ g
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WILLIS G. BATES, Mgr. R, R. Supply Dept. Board of Trade Building, BOSTON, MASS.

UY your Ties and Poles now. It
B will save you worry ij and by,

when the rush season is on. We
can ship whenever you are ready, or
perhaps a little ahead, to make sure,

ANY QUANTITY—ALL SIZES—PROMPT SHIPMENT
Prices are at the old level, where they

WRITE FOR PRICES are not lower.

Let us quote you.

Greenbrier Pole Co. MALTBY LUMBER COMPANY
e 1022 REPAHIIEAS[IQIT&HUSI BLDG. 209 Phoenix Block, Bay City, Mich.

RENICK and SEEBERT, W. VA. Pittsburgh Agents, TIPPER & PATTON, 209 Empire Blde.

IDAHO, WISCONSIN, CEI) AI! pol[S rorTelephone,Telegraph,
el MICHIGAN. Eectric Light, Irollcu
posvs%m%mas POSTS, POLES, TIES AND EVERYTHING IN WHITE CEDAR.
)/ YARDS IN IDAHO AND AT WASHBURN, PLUMMER AND BRULE, WlS

JOIIN H. FOWLER sovorctismmdic s FOWLER-JACOBS 60

1 Spokane Wash.

Yellow Plr‘ne gthorl; ut)o 003 MANUFACTURED BY
estnut an
Tl Esgmk large stock, standard E CCLESTON lDAHO CEDAR POLES
sizes.
LUMBER CO. Will make special price for immediate delivery.
{ fg:;'regrf"vgi,fvffgfnr; 29 BROADWAY. NEW YORK We have also large stocks of Michigan White Cedar Poles,
P 0 |. E SiCaML Ay Cypress, T v, secavent dam Francis Beidler & Co.
YELLOW PINE CROSS ARMS, PINS AND BRACKETS W, a2d.and Loumis Streets Chicago, IlL
r : ~
= 1Yellow Pine Octagonal or Round
2l Oak or Chestnut Yeflow Pine, Chestnut
] in Cargo Lots or Southern Cedar ..
\

MNOOOOOQOMOOQOO'\O0000000000000000000000“000000000000000000'00“000000000“000000“00
WHEN WRITING TO ADVERTISERS i, the, Sreeer Rauway §

i a favor on both publisher and advertiser by mentioning this paper.
0000000000000 0000000000000000000000000000000000000000000000000000000000000000000000009

350, 000

RECONSTRUCTED GRANITE

Third=Rail Insulators

NOW IN USE
RECONST RUCTED ANITE CO., 14 Dey Street, NEW YORK

2 o o oA AAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAANAAAAAADSDALALAASAA AAAAAAAAAAAAA AN
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We Started the Wedge

By telling you of our Juniper
Poles and our Yellow Pine
Cross Arms. We now drive
it further in by informing
you that we have estab-
lished a warehouse at
Greenpoint, Brooklyn,
where we have a large
stock of cross arms of
all standard sizes,
which we can ship
at twenty-four
hours’ notice.

Standard Pole
& Tie Co.

Front and Pine
Streets

NEW YORK
ciTy

One Dollar Additional

with a new or renewal subscription to the STREET RAILWAY
JOURNAL would entitle you to receive for one year, the

Electric Railway Directory
and Buyers’” Manual

makes the best and cheapest rail-fasten-
ing. NUTS NEVER WORK LOOSE.
Requires no nut-lock. Our Elastic Self-
Locking Steel Nut always stays, and is
superior for use on Cars, Track, Bridges,
Machinery, etc. Write us for prices on
Sq. and Hex. Nuts (Elastic or Common),
Machine Bolts, Track Bolts, Rivets, ete,

NATIONAL ELASTIC NUT co.,
‘Milwaukee, Wis. i

Yours for Pble Betterness

THE

TRIPARTITE STEEL POLE

To-day you may go over the whole
country and not find the equal of
the Tripartite Steel Pole. It has
been done—WE have done it, just
to be certain that our claim was

correct.

It’s just a natural sequence—
that’s all. Each section of the
pole is rolled to the required
length of ONE PIECE ; no build-
ing up, no bolt or rivet holes.
The material is of high carbon-
rolled steel, which will not
deteriorate from rust as does
soft steel or iron. There are
54 inches of metal contact at
each spreader and collar, these
being ¢¢set down’ hard and
fast by bolts, binding the leg
positively and making a rigid
pole much lighter and more
effective than any other pole
made.

It is elastic, taking care of all
the slack, and adjusted to all
strain requirements.

In price, cheaper than any other
metal pole; slightly higher in
price than the wood poles, but
this is saved in freight.

Correspondence
Solicited

The Franklin Rolling
Mill and Foundry Co.

FRANKLIN, PA.
New York Office, 253 Broadway

Chicago Office, McClernan & Orr, Monaduock Block -2 ikxaliy

Rl

T — e S —
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A Set of Bound
Volumes of the
Street Railway
Journal £ £ &

Forms a complete and comprehensive history of the develop-
ment of the Electric Railway Industry—an encyclopedia of
valuable information concerning

Flectric Railway

Engineering
Machinery
Management
Finance
Apparatus
Law
Accounting
Supplies
News
Associations
Men

It is a weekly record constantly kept up-to-date. Such a set

of books never loses value.

Set of Last 17 Volumes
for Sale

We have on hand one set of the STREET
RAILWAY JOURNAL (January, 1889, to June, 1903),
17_volumes, bound in half morocco, for sale at

$111.75

Single Volumes for 15 Years

Complete volumes are offered for all years from
1889 to date. Prices for these volumes (unbound)
are as follows :

1889 to 1891 - 5 - $7.00 per year
1802 t0 1806 - - = 6.00
1897 to 1901 - - < 500 -
1902 and 1903 - - 4.00

These volumes may be had bound 1n half morocco
at $L.75 per volume additional. Beginning with
1go1 the STREET RAILWAY JOURNAL is published
at two volumes to the year.

International Edition

Bound or unbound volumes of the INTERNA-
TIONAL EDITION (1898 to 1902, monthly, complete,
with Digest of Contents printed in French and
German) may be had at same rates as above, plus
$2 per year to cover charges if delivered to foreign
countries.

Binding of Current Volumes

Complete unbound volumes delivered to us,
postage or express prepaid, and in good condition,
with covers on, will be exchanged for the corre-
sponding bound volumes and returned for $1.75 a
volume—bound in half morocco. The volume con-
tains twenty-six numbers. Back numbers such as
we have in stock for filling out current volumes
will be supplied at regular rates.

STREET RAILWAY JOURNAL

114 LIBERTY STREET

NEW YORK

103
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N TED STATBS

ELECTIRIE SIGNAL &

B LT TR T Ty T T T e g e e T EET v A
Eureka Automatic Electric
Block Signals

Positive in Operation, Reliable in All Kinds of Weather,
Proven Lightning and Fool Proof.

Regular cars need schedule and signals only. Extra cars
can be sent out and called in without notice to other cars

5

Why Worry Along With
Unsatisfactory Signals

... When the American
= ~ Automatic Switch and

on line.
Numerous points of superiority over any other system in Signal will enable you
use, to run your cars on a

regular schedule,avoid
delays and collisions,
please your patrons
and increase your
dividends?

It operates regard-
less of speed of car
and absolutely pre-
; vents head-on or rear-
| end collisions.

Our booklet tells
more about it. Shall
we send you a copy?

Simple, Practical, Durable
In.use upon Tamaqua & Lansford Street Railway,

If interested, write for our booklet telling what Eureka
Signals do and how they are made to do it.

A CLEAR TRACK AHEAD.

THE AMERICAN AUTOMATIC
SWITCH aio SIGNAL COMPANY

Eureka Automatic Electric dignal Go.
LANSFORD, PA.

PAIGE IRON WORKS, . CHICAGO. -.
~—SPECIAL TRACK WORK

Pneumatic Railway Crossing Gates

(BOGUE & MILLS SYSTEM)

Buda Foundry & Mfg. Go., narVEy, i

OFFICE : 427 lMonadnock Block, CHICAGO, ILL.

ST OO PO O TR TR R TG

84-86 La Salle Street - Ghicago, I,

ST
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Railway Bridges
Roof Trusses
Buildings
STRUCTURAL STEEL
FOR EVERY PURPOSE

Engineers

an?d

Contractors

I\ —~</ )

o

American Bridge Company
o New York

R v

OFFICES
EASTERN DISTRICT: 100 Broadway, New York City
PITTSBURG DISTRICT: Frick Building, Pittsburg, Pa.
WESTERN DISTRICT : 1315 Monadnock Block, Chicago, IIl.

C. G. W. RAILWAY VIADUCT, FORT DODGE, IOWA

BY OUR PROCESS WE ARE ENABLED TO HARDEN ALL PARTS
SUBJECTED TO EXCESSIVE WEAR 2 2 & » & 2 2 5 2 2 2
NO PARTS TOBECOME LOOSE 2 » 2 2 % 2 5 9 2 % 2 8

SPECIALWORK

/

STANDARD
NINE INCH
CONSTRUCTION

LIGHTER PORTIONS
REPRESENT SPECIAL
HARDENED SURFACES

OUR SPECIALTIES | SELLING AGENTS
CAST WELDED RAIL JOINTS WENDELL & MacDUFFIE, 26 Cortlandt St., New York
CAST STEEL AND BUILT-UP SPECIAL WORK IRA BISHOP, Hayward Bullding, - - San Francisco T H E FA L K co
MOTOR GEARS AND PINIONS ROBERT W. BLACKWELL & CO., - - London, Eng. B

OPEN HEARTH STEEL CASTINGS ' OSCAR FRANKENSTEIN, - - - - Berlin, Germany
COMPLETE ELECTRIC RAILWAY CONSTRUCTION || SYNDICAT AMPERE, - - Paris and Lyons, France MILWAUKEE’ W|s" U.S.A.
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OVER FIFTEEN THOUSAND (15,000) MILES IN USE

BEST ECONOMICAL RESULTS.
RECEIVED THE HIGHEST AWARD
IN ITS CLASS AT PARIS EXPOSI-
TION, 1900, AND PAN-AMERICAN,
BUFFALO, U. S. A, 1901.

Manufac=
: tured
A Only B
AR W\NJI 1 \I_Jl‘illﬂﬂﬂ‘ﬂ‘lﬂ" P LAY T \‘2"'__ o, i!‘w‘l‘ wﬁ gww
CONTINUOUS RAIL JOINT CO. of America i CONTINUOUS RAIL JOINT CO. of 6t Britain, Ltd.

20 King Wiiliam Street, London, E. C., Engiand

BRANCH }Bo&ton, Mass., John Hancock Bldg. Chicago, Ill., Monadnock Bldg. Montreal, Can., Temple Bldg. St. Louis, Mo., Commonwealth Trust B dg.
AIENCIES San Francisco, Cal., Wells Fargo Bldg. St. Paul, Minn., Pioneer Press Bldg. Denver, Col.. Equitable Bldg,

Generai Offices, GCentury Buiiding, Newark, N. J.

0000000000 0000000000000000000000000000000000000000000000009000
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EMPIRE BUILDING, NEW YORK

\EBER RAILWAY JOINT MANUFAGTy g

®
p

\

——BRANCH OFFICES ——
BOSTON, 70 Kiiby Street
; ‘W CHICAGO, 0ld Colony Building
L ST. LOUIS, Iissouri Trust Building
ST. PAUL, 109 Endicott Arcade
DENVER, Equitable Building
OMAHA, 1212 Farnam Street

GIDER RAIL JOINT

STANDARD “ T” RAIL JOINT
0000000000000 0000000000000000000000000000000000000000000000000000000000000000000000000

9000000000000 000000000000000000000000000000

OUR CAST WELDED JOINT IS THE CHEAP- THE }
EST AND MOST DURABLE IN THE MARKET Cleveland |=|>0g and cr0ss|ng Co.
B Snﬂakk,";ﬂks MANUFACTURERS OF

= E SPECIAL WORK
i, Water Porier’s Palent Derailing Swilches
and Storage

for Gasoiine,
Purposes. crossings, Spiit Switches, Frogs and Track
Supplies In General

General Eastern Sales Agent, C. J. HARRINGTON, 16 Cortlandt St., New York

Pacific Coast Sales Agents, BROWN, BEAL & CO., Mills Bldg., San Francisco, Cal.
Agents for Western Europe, E. H. CADIOT & CO., Parls : CLEVEI—AN D9 O"'O
. . MAIN OFFICE AND WORKS: ENGINEER'S OFFICE:
HEIL RAIL JOINT WELDING COMPANY, Milwaukee, Wis. Bessemer Avenue and Erie R. R. 614 Cuyahoga Bullding.

90000000000 00000000000000000000900000000000

—_—
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THE INDIANAPOLISI__ i | | ELLIOT FROG AND SWITCH CO.

‘_@HP (} 7 MP vy 4/8kE ; SO
e SWITCH & FROﬁ@ Ty ) —///@%!—”l\{ Easll 8t, Lullus. Ilinois.
I SpRiNGRErD. 0. ] _é— 7% Electric Railway Work

181!

Electric Railway Special Work | The Weir Frog Co., Cincinnati, 0.

FROGS, SWITCHES, CURVES, CROSSINGS, RAIL BRACES, E1C. New York Agent, JILSON J. COLEMAN, 35 Nassau Street

THE AMERICAN FER%8R° 00, = ST EcTRiC RAILWAYS




~ wiTle Plales

~ | DESIGN

Rall braces

OF ANY

Use Atlas Primer and Surfacer’
for Cars and Locomofives .
I-X-L for Wood and Iron Painfing},

©F~ Joint No. 1 has a doubletruss; it iscomposed
of two like sections, one on each side of the rail, and
made to fit any rail or rails.

ATLAS STANDARD GIRDER BRACE
and Used Instead of Tie Rods.

ASK FOR CATALOG H.

Cross Section Atlas Raised Joint—
Raises rail to any height,
saving old low rail

1-X-L
PAINTS

Compromise’ Joints

or STEP JOINTS'guaran-

teed to
For make a
Wood perfect fit
with badly
and worn rails.
Iron Fit and
strength
Work FHaran-

teed,

CHICAGO

L. Dist. 'Phone : Harr. 2900

ATIAS PRIMER

Takes the place of oil .

or paste wood A4llers - =T : e : ; 2 . Suite 15623 MANHATTAN BLDG,
= -
AT[AS SUREACERS ASK FOR CATALOG H. SECTION THROUGH AT TIE PLATE OF ATLAS JOINTS No. 1 or No. 7 NEW YORK

Take the place of lead
WLiZLT ATLAS RAILWAY SUPPLY COMPANY .
FOR PASSENGER CARS L. Dist. "Phone : 3629-8-John

TVYNINOL AVMIIVI LAHLLLS

L0

N
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Switches 4. New York Switeh
~ i CPOSSINGCo.

Crossings
Hoboken
N. J.

<

Special Track Work of Every Description

f00000000000000000000600000004000000000000000000000000000000000000000000000000000000000

SPECIAL WORMK for Street Railways

Switches, Frogs and Crossings
with Hard Steel Centers

aaaaaaasa 2222222222222 222222222222 2 2222222222 222

0600600006000 000060048 000000000 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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Jo00000¢

205 o CAMBRIDGEPORT,
BROADWAY MASS. -

BARBOUR-STOCKWELL GCoO.
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me | ORAIN STEEL COMPANY

Special Work for Street Railways

ELECTRIC CONDUIT CONSTRUCTION. RENEWABLE PLATES AT ALL INTERSBECTIONS

WORKS AT JOHNSTOWN, PA.
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The PENNSYLVANIA STEEL Co.

MANUFACTURERS OF
' - OF ALL SECTIONS AND WEIGHTS FOR BOTH
Steel Ralls STEAM AND ELECTRIC RAILWAYS.
a
Frogs, SW|tcheS, AND CROSSINGS FOR STEAM RAILROADS.
SPeCiaI wOrk FOR STREET RAILWAYS.

v i a d u c ts FOR STEAM RAILROADS AND ELEVATED RAILWAYS.

Steel Bui'dngs_ WE CAN FURNISH ALL THE FRAME WORK.
Steel castings OF HIGHEST QUALITY.
SPECiaI Steels FOR ALL PURPOSES.

CALL ON OR ADDRESS OUR NEAREST AGENT FOR INFORMATION AND PRICES.
H. F. MARTIN, General Manager of Sales, Girard Building, Philadelphia, Pa.

PHILADELPHIA OFFICE, CHICAGO OFFICE,
Girard Bldg., Richard Peters, Jr., Sales Agt. Western Union Building, Clifford J. Ellls, Sales
BOSTON OFFICE, Agent. Robert E. Belknap, Asst. Sales Agent.
Rooms 11-12 Mason Bldg., Chas. S. Clark, Sales Agt. SAN FRANCISCO OFFICE,
BALTIMORE OFFICE, 33-39 Fremont Street, Pacific Hardware & Steel Co.,
Contlnental Trust Bldg., R. C. Hoffman & Co. Sales Agents.
ST. LOUIS OFFICE, LONDON OFFICE,
Commonwealth Trust Bldg., Joseph . llller, Sales Agt. 110 Cannon St. E. C,, Sanders & Co., Sales Agents,
NEW YORK OFFICE, STEELTON OFFICE,
Empire Bullding, A. E. Aeby, Sales Agent. C. W. Reinoehl, Sales Agent.

M neries Y STEEL/TON, PENNA.
and SPARROW’S POINT, near Baltimore, Md.

' CABLE ADDRESS
For the Pepna. Steel Co., PENNSTEEL, PHILADELPHIA, For the Ilaryland Steel Co., PENNSTEEL, PHILA.

USE LIEBER’S CODE
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SPECIAL WORK

FOR

STREET RAILWAYS

‘*Nichois” Protected Heei Switch—Patented 5-16-93, 6-5-94 ““Wharton’’ Standard Manganese-Steel Girder Raii Tongue
9-3-95, 5-23-99, 5-7=01 Switch—Patented 5-16=93, 6-5-04, 9-3=95,
12-10-95, 7-20-97, 11=2-97

Manganese-Steel

is the

supreme Metai

Points of Greatest Wear

in i
Manganese-Steei Girder Raii Crossing—Patented 5-16-93,

Electric and Steam Railway 5104, 9-5-95
Track Work —

‘‘Wharton'’ Standard Manganese-Steei Girder Raii
Frog—Patented 5-16-93, 6-5-94, 9-3-95

“Wharton’’ Unbroken Main Line Switch—Patented 9-12-93 Soiid Manganese-Steel T Raii Frogi—

WM. WHARTON, JR.& CO.

INCORPORATED  » PHILADELPHIA, PA, U. S. A.

Girder Rails £ Track Fastenings £ Special Work for Steam Railroad.s
Steel Castingr & Iron Castingsr & Brake Shoes, etc.
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The Sturtevant System
of Heatlng Car Barns:a%

The Amerlcan Standard

Copper Coil

Feed Water Heater

simplicity !
o Strength!

Durability !

:‘ Eificiency !
5 Economy !

* A Time Saver!
A Money Saver!

2 » Because it never gets out of
order, never requires a bit of
attention, has no movable or

Tvin adjustable parts and will not

wear out,

It is now used in some of the

largest and best Street Rail-

way Power Houses in the

World.

HEATS and VENTILATES the Car Barn
and MELTS the SNOW and ICE from car
trucks by a forced circulation of warm air.

B. F. STURTEVANT CO.

' BOSTON, MASSACHUSETTS

NEW YORK PHILADELPHIA CHICAGO LONDON 341

Send for Catalogue 22-H

The WIIIIIO(:I( COII Pipe Co.

HARTFORD, CONN.
NEW YORK OFFICE - - - 85 LIBERTY STREET

AR EEEPEL0000800000a000000800880080000essssns

200%04% 4 0 s %o 0o 0 e 0 s%0 e’
IRTXS DERIIRIREX eag000egsedesieelsadeeteatreleelsateelsatreleeteeteeies! Seegeadoateefoetecdeatestvatoatsedecieede

"BULKLEY

“Injector”

CONDENSER

This Condenser

Write for pamph-
let “A,” and give
size of your Engines,
Pumps, Pipes, etc.,

requires noair pump,
but forms a superior
vacuum by the ac-
tion of the exhaust
steam and condens-

also the nature and

it 4

ing water.

We also make an
Air  Pump Con-
denser of improved

volume of water

supply.

«—<es72  DISCHARGE

EXHAUST y

WATER SUPPLY_

HENRY WW. BULKLEY,

York Office,
h{g:“’: ngadway. Orange. N. J.

o
%% "0 “ “ “
Qeedradeerideatodesteateateitoatotratsiteideadrieedsatidosgestoatsaetradeafotsdooiestsatesfoadsatesiosfeatraesdeets
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COCHRANE HEATERS

For Street Railway Plants

.ﬁ COCHRANE FEED WATER HEATER will increase the efficiency and economical operation of an electric railway

or lighting plant, even though the plant is run condensing, and the auxiliaries—the pumps and small engines—are
now driven by belts or motors. The best practice, as proven by actual installations and tests, is to run these
auxiliaries non-condensing, utilizing the exhaust steam from them for heating the feed water i an ‘‘open”’ feed water
heater. If the auxiliaries are run condensing, about 15 per cent. of the steam required by them will be converted into
work ; the remaining 85 per cent. will be carried away and wasted in the condensing water (except the very small part
that is saved if the feed supply is taken from a hot well). On the other hand, if the auxiliaries are run non-condensing,
only about 5 per cent. of the steam will be converted into work, but the remaining 95 per cent. will be saved and returned
to the boilers if the exhaust from the auxiliaries is utilized 1n a Coclirane Heater. If you are interested, we shall be p'eased
to go into the whys and wherefores with you, and to submit a list of street railway plants in which Cochrane Heaters are used.

Harrison Safety Boiler Works, 3162 . 17 st Philadelphia, Pa.

MANUFACTURERS OF COCHRANE FEED WATER HEATERS, THE SORGE-COCHRANE SYSTEMS AND COCHRANE STEAM AND OIL SEPARATORS

113

I'MP it
!

I i
J :l :
i

Ii,igl I r.. o 00

r ||ﬂliil|u|" |

|
Ot

'iiiml'lﬁiﬁgiil.:! "‘:u‘w:“; ‘{ | e !{uﬂ ’ b3 H['z m“m‘

ity
i

i
I

RAL

i




114 STREET RAILWAY JOURNAL.

heeler Condenser & Engineering Co.

OFFICES:
120 LIBERTY ST., NEW YORK. 1642 MONADNOCK BLOCK, CHICAGO.
179 QUEEN VICTORIA ST., LONDON. E. C.

Water Cooling Towers

Whezeler
Surface Condensers

Feed Water Heaters
Steam and Electric Pumps

Evaporators
and Sugar Machinery

COMPLETE COOLING TOWER
AND CONDENSING PLANTS =
FOR ELECTRIC LIGHT, RAIL- ©
WAY AND POWER PLANTS,
MILLS, MINES, ETC. .. « o «

For the benefit of those contemplating the Installation or Altera-
tion of steam plants, we shall be pleased to give advice
and prepare plans and specifications.

PUMPING ECONOMY

IS ATTAINED BY USING

DEMING TRIPLEX

PUMPS

THE AGME OF EFFIGIENGY

BLAKE-KNOWLES

STEAM PUMP WORKS
114-118 Liberty Street, New York City

Boston, Chicago, Philadelphia, London.

MANY 9 g OPERATED
TYPES AND %e Demlng CO. BY ANY
SIZES SALEM, OHIO POWER

HENSHAW, BULKLEY & CO., San Francisco, Cal.
GENERAL HENION & HUBBELL, 61-69 N. Jefferson St., Chicago
AGENCIES HARRIS PUMP & SUPPLY CO., 320 2d Avenue, Pittsburgh, Pa.
s ? W. P. DALLETT, 49 Norih 7th St., Philadelphia. Pa.
CHAS. J. JAGER CO., 174 High St., Boston, Mass.

CONOVER CONDENSERS

The Only Condensers
sold under a

% 5

¥

Duly Guaranicc SURFACE CONDENSER

with Combination Air and Circulating Pumps.

Driven by Compound Corliss

Condensing KEngine, twelve ADMIRALTY.
expansions of steam, vertical We also giak? Sulc):tioF—Vz}Il‘velless Qlir It’.umlps.iSinlgle aéd Dogble-
i 1 Actin ingle, Duplex, Triplex, Vertical Simplex, Cross-Com-
o pumps., all .brass lined. pounngteam-Driven. also Belt or Electric-Driven, Horizontal
. Also Combined Air and Circu- and Vertical, Steam or Power Rotative Dry Vacuum Pumps with
¥ lating Pumps for surface Con- Mechanically Operated Valves, Water-jacketed Cylinders, Meyer
densers. Send for catalogue Cut-off and Corliss Valves. Automatic Exhaust Relief Valves.
i gue. Independent Air Pumps wl? J;t Condfenssers.f Spgo-g]ector
Condensers. Vertical-Beam Air Pumps for Surface Condenser
THE CONOVER MFG. CO. also with Jet Condensers. Feed Pumps. Steam and Power

Office and Works Pumps and Electric Pumps.

PRINCETON AVENUE 1 SEND FOR CIRCULAR B62R, JUST OUT.

JERSEY CITY, N. J. -
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The Best Way to Reduce Your
Oil Bills is to Use Less Oil

The best way to use less oil
is to install in your Power
Station a

Modern Oil-
Gollecting and
Gontinuous

Oiling System

The best way to learn the cost and advantages of a system that will
meet your own particular requirements is to write
for this information to

BINGHAM & GOMPANY, *{h="

orArsory  will tell you that no one medicine will cure every
o/ veaeTABLE  known disease. Neither will any one so-called  Boiler
J TREATMENT  Compound” cure every ailment in a boiler.

FOF BO/ILE, : : q
Y Lé_f”y We handle boiler ailments in the same way that

'Q"Z:’”EMFD/&r physicians handle human cases, 7. e., prescribe specific
: remedies for specific ailments after a complete analysis.

You cannot afford to risk the life of your boiler,

nor can you afford to tamper with quack nostrums
which claim to do everything and only succeed in
perhaps a few isolated cases.

Send us a sample of water from your boiler for
analysis.

DEARBORN DRUG &
CHEMICAL WORKS,

27, 28, 29, 30, 31, 32, 33, 34 Rialto Building,
CHICACO.
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Boiler Tube Cleaners ®impm . comas
Blow-off Valves bt e

THE FABER BLOW.OFF VALVE THE LIBERTY BOILER TUBE CLEANER
is the most durable and efficient made. It will clean tubes

washes its face every time it is opened and more thoroughly, quickly and at less cost than can be done

closed. . ) by other means. We continue to make THE CHICAGO
A steam jet blows all sediment from seat and NIAGARA TURBINE CLEANERS. Our pateats

and disc just before closing. It may be opened date back to 1893.

and closed as many times as a steam valve We have suit pending against a user of the Lagonda or

without leaking. Weinland Machine, and will prosecute all other infringers,

Liberty Manuiacturing €ompany, 6909 Susquebanna $t., Pittsburg, Pa.

THE WEINLAND DIRECT
MOTOR TUBE CLEANER

Solves the Problem of Economlcal Boiler Cleaning
Dl‘ isa I12- mch water motor operated out51de the tubes. This relievesit
of friction and wear to which those working outside are subjected.
Uses minimum amount of power but develops 5 to 8 horse power, which
is applied directly to the cutter head. All parts of this head are very strong
and remarkably durable, reduciag the item of extra parts to the merest trifle.
Wil do as much work in any given time as five ordinary cleaners, easily
outlasting twice that number.
We make other styles of cleaners; also Feed Water Regulators, Reseating
Machines, etc. Send for catalogue and full particulars.

R R R T N N S S NN

i The Lagonda Mfg. Co.,=oterCleantns

SPRINGFIELD OHIO

Boiler Scale is @ostly

It means decreased efficiency of the boilers, and
an increase in the coal supply. To avoid this
remove the scale with

“The Union Boiler Cleaner

You have had trouble

with your Coal. Why

don’t you try our Ply-
mouth,MoshannonVein,

ot Pilgrim, Miller Vein

SEMI-BITUMINOUS
COAL

We take special care in its preparation.

BORDEN & LOVELL

Miners and Shippers

or the Imlse Cleaner

They remove all adhering matter regardless of
quality or thickness, leaving the tubes so clean
that the original welds or die marks are clearly
discernible.

Adapted to any style of boiler.

We would like to submit some statistics in
this connection that will probably be interesting.

Gem Manufacturing €o.

Spruce, near 33d Street, « Pittsburg, Pa.

A LT CO D LT L LT LU

17 Battery Place, #£ New York

L L L L L L T T U U

[d

Steam Sizes of Anthracite.

i

1
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American Steam Superheater Co.

MANUFACTURERS OF

THE AMERICAN SUPERHEATER

WELD BUILDING X BOSTON, MASS.

FOSTER SUPERHEATERS

POWER SPECIALTY COMPANY,
Talxte care of PEAIX IT.OADS 126 LIBERTY ST., NEW YORK.

COOLING TOWERS i) ALBERGER COOLING TOWERS

Water at the Highest Degree of Heat Cooled to 80 deg. F. IMPROVED CONDENSING APPARATUS
Modern condensing plants installed. VAS%E}{'%rﬁﬁﬁlf:ggdwé‘:&li‘;gfeky

International Steam Engineering Co. | | ALBERGER CONDENSER COMPANY

ATLANTA, GEORGIA 141 Broadway, NEW YORK 95 LIBERTY STREET, NEW YORK

900000000000 00000000000000000000000000000000000000000000000900000000000000000000000060000

2 WHEN WRITING TO ADVERTISERS i tissuictm, Ramaray Jogumas vou wil coner o favor '3

900009000500 0000900009000000000000000000000000900000000000000000009000000009090000000000000

 Dr- ’s?s?é‘nfR'S’lABSOLUTE COMBUSTION | ~o swoke

SOFT COAL IN STEAM BOILER FURNACES |

n Saves Fuel. Flues and Sheets Always Clean. Gives Higher Evaporation. Bupns Any Kind of Fuel. Low in First Cost

PR

Full Side Elevation of Cylindrical Horizontal Return Flue Tubular Boiler, Full Side Elevation of Water Tube Boiler, showing the Harris Smoke
showing the Harris Smoke Consuming Furnace. How Constructed Consuming Furnace. How Constructed

Repairs Nominal and Easily Made. Durable and Efticienf.  Burns Crude 0il Without Smoke or Odor

GENERAL AGENTS
INTERNATIONAL STEAM ENGINEERING COMPANY, New York Catalogue Free of Nearest Agent, or Address

1110 Washington Life Bidg., 141 Broadwav. ATLANTA, GA., 524 Inventor and ¢
Prudential Bldg, W. G. & G. GREENFIELD, Greenfie'd Steam Engine J B HARRIS M D Patent
Works, 5th and Cross Streets, Eat Newark, N. J. ADAM DETRAMPE, ° o 9 2 ey tatentee

424 New Land Title Bldg., Philadelphia, Pa. STANLEY ADAMS & CO.;
4 and 5 Board of Trade Bldg., lLouisville, Ky. 71 Arcade, NASHV"—LE, TENN.
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Jor STATIONARY,PORTABLES MARINE

‘STEAM BOILERS

QUL
Iron Body,
Flange End.

Erass,
Side Outlet. ‘Top Outlet,

4

o

— —
Are made of the best materials,
provided with large springs, have
full relieving capacity and always
prompt and reliable in operation.
In brass top or angle outlet, 34 inch
to 3 inches; in iron, brass mounted,
screw or flange ends, 2 inches to 6
inches. Also furnished with nickel
| seats, if desired. All valves rigidly
tested and inspected and warranted
to satisfy. Specify Lunkenheimer |
make and order from your dealer. |
Write for catalogue of Superior Brass
and Iron Engineering Appliances.
THE LUNKENHEIMER CO.
SOLE MAKERS AND PATENTEES.
Maln Offices and Works,
CINCINNATI, OHIO, U. S. A. J

New York: 26 Cortlandt St.
Branches London : 35 Great Dover St.

ST TR

- =

Saving Water

Fresh water for steam boilers
not only costs money to heat,
but in cities the cost of water
itself is an important item.

Webster Feed-Water
Heaters and Purifiers

utilize all available drips from
drying kilns, heating coils, etc.,
which are suitable for boiler feed
or other purposes, and thus
automatically save water as well
as heat. Their economy of both
is remarkable.

Ask the best engineers, and
send for booklet.

Warren Webster & Co.

Camden, N. J.
158}

Water Tube Boilers

MANUFACTURED BY

H EINE SAFETY

W)
=]

BOILER 00-

b 42' Ulive St'[ st- LOUiS, Ul SI Al
i X ARES =4
ECONOMICAL, SAFE AND
DURABLE

€R.MARSHALL AOV. ST,

Rapid
Dryness

Simple in construction.

in steam generation.
of steam. Economy of main-
Ask for Catalog J.

American Sireel Raillway Investments

The “RED Boox ' is the most complete and valuable
manual of street railway statistics published. Shall we
send you the 1903 edition? $5.00 per copy.

MCGRAW PUBL'SI’"NG CO., 114 LIBERTY ST., NEW YORK.

tenance.

E. KEELER CO.

| Williamsport, Pa.

i.

In supplying boilers with hot purified water, thus keeping a larger heating surface, as well as meeting
— sudden demands for power, the

~ GREEN’S ECONOMIZER

is but beginning its savings to Plant owners. What has been, and pos-
sibly will again be, cost of fuel—one of the greatest expenses of a
Plant—is reduced from 10 to 20 per Cent. ELECTRIC LIGHT AND POWER
: R PLANTS having a Green’s Economizer realize the greatest saving. We will
= be pleased to send our free booklet showing construction and how applied.

tHE GREEN FUEL ECONOMIZER CO., *:iss

FTITIV

Matteawan, N. Y.

CERIITITITITICOCiadddbns b u

-
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35, FEDERAL ST: gt
PHILADELPHIA CHICAGO 5 ; .
NORTH AMERICAN BLDG, ! 1215 MARQUETTE BLDG. “CARONDELET ST. = . 7 AVENIDA JUAREZ
SAN FRANCISCO T SBUR AVANA, CUBA
32 FIRST ST. CK “BUILDING ViCALLE DE LA HAVAN A

Partial List of BABCOCK & WILCOX BOILERS Sold for Electric and Cable Railways.

H.P. H.P.
Metropolitan St. Ry. Co., New York......_...... 12 orders, 94- 00..59,100 | Market St. Cabie Ry. Co., San Francisco, Cal......._........ 3 orders.. 2,208
Manhattan Elevated Rv. Co New York. .cocoooomommmanaan 0 '99..33,500 | Virginia Ry. & Dev. Co. Richmond, Va............ 1 order, ‘00.. 2,080
Boston Eievated R. R. Co.. Boston. Mass_. 12 orders, '89- '99..22,500 St. Juseph Ry. Light, Heating & Power Co., St.
Union Traction Co., Philadeiphia, Pa_____......__. 9 orders, 93- 95.-21,075 JoBeph, U0 oo b et s e s s 3 orders, '98+'99.. 2,r57
Brookivn Rapid Transit Co., Brookiyn, N. Y...__13 orders, 91- 97 .20,000 | Union R. R. Co Providence, R. 1........__.. ..2 orders, '92-°93.. 2,000
Union Eievated R. R. Co., Chicago, ill...._........ 1 order, '96.. 6,400  United Traction Co., Aibany, N. Y _._.__ ..5orders, '89='99.. 2,000
Northwestern Eilevated R. R. Co., Chicago, {ii....1 order, ’96.. 6,400 | Springtieid St. Ry. Co., Springtneld Mass. .--4 orders, '94='00.. 2,000
Metropoiitan West Side Eievated R. R. Co., Coiumbus St. Ry. Co., Columbus, '90-"93.. 1,807
Chicago, il .cmmmanm oo srsimssssssmusssms 2 orders, '94='98_. 6,000 | Charieston Consolldated Ry., Gas & Eliect, Co., i
Consolidated Traction Co., Pittsburg, Pa__. 2 orders, '97='99_. 6,000 Charieston, S. C.__.... ... ___ ... 3 orders, '97-'0o.. 1,800
North Jersey St. Ry. Co., Jersey City . N.J._._.___6 orders, '93='99_. 6,000 | N.Y. & Brooklyn Bridge, Brookiyn, N. Y ._____.... 5 orders, '92-'96.. 1,786
South Side Eievated R. R. Co., Chicago, iii.._. 2 orders, '97-'98__ 4,800 | Dayton, Springfield & Urbana St. Ry. Co.,
lMetropolitan St. Ry. Co., Kansas Clty. Mo......._6 orders, °'86="96.. 4,696 Dayton, O. e eiiaaan 2 orders, '99__ 1,702
Buffalo St. Ry. Co., Buffaio, N. Y___....____ ..3orders, '90-'93.. 4.500 Fiorence 6: Crlpple Creek Ry Co., Goldtield, Col..1 order, '98_. 1,584
Louisvilie Ry. Co., ‘Louisviile, KY:oaia- ..3 orders, '96~"00.. 4,062 Duluth St. Ry. Co., Duiuth, Minn. oo ......4 orders, °90-'93.. 1,312
United Rys. & Eiect. Co., Baitimore, Md.__ 1 order, '90__ 4,000 | Richmond Passenzer & Power Co., Richmond, Ya_2 orders, °'9o='00.. 1,339
Lynn & Boston R. R. Boston. Mass.....__._...... 3 orders, '99="92.. 4,000 | Detroit, Ypsillanti & Ann Arbor St. Ry. Co.,
Cincinnati St. Ry. Co,, Cincinnati, O_. ..5 orders, '9o-’ 93._ 3,300 Ypsilantl, Mich ...ccocncivsssssesmanes suoese 2 orders, '98.. 1,380
Citizens St Ry. Co., Detroit, Mich_....... 3 orders, 3.500 Plttsburz & Birmingham Traction Co., Pitts-
Denver City ramwaf; Co., Denver Colo_. ..3 orders, ’89-' 91 . 2,686 burg, Pa__ . el 2 orders, ’9o-'00.. 1,528
United Traction Co. ittsburg, Pa____________.... 2 orders, '99.. 2,436 | Rochester St. Rv Co., Rochester, N. Y ...3 orders, '01="94__ 1,143
Union Traction Co., Anderson, lnd S .2 orders, '98-"90_. 2,400 | Atianta Ry. & Power Co ... ... __._.__. ...2 orders, ‘00.. 2,400
Cievelana Eiect. Ry. Co., Clevei-nd. O............20orders, '08-99.. 2,378 |Union R, R.Co,,New York. ..... ... ............____ 2 orders, '91="92.. 1,500

Note the number and size of the renewal orders.

BABCOCK & WILCOX Boilers sold for Street Railway Purposes amount in the aggregate to over 400,000 H.P.
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“CAHALL”

®
o2
o
.
X

o,
o'

. VERTICALand HORIZONTAL WATER TUBE BOILERS :

0,
o'
0!

I%I Repeated Orders anuary Ist, 1894, to September 30, 1903. 264 Firms placed 1,002
IEI orders for Cahall Boilers Aggregating 938,028 H. P. Nearly 2,000,000 H. P. in use. :
:g: SEND FOR ILLUSTRATED CATALOGUE i
2 b4
Ig: CAHALL SALES DEPARTIVIENT Farmers Bank Butlding, P1ttsburg, Pa. z

The STIRLING BOILER

The only Water-tube Boiler made which Combines Extreme
Simplicity with Every Essential to Safety, Durability and
Efficiency. Wrought Metal throughout. No gaskets or
ground joints. Four Manholes give access to every tube.
Peculiarly adaptable to the use of low grade fuels. % o

THE STIRLING COMPANY

General Offices: Pullman Building
CHICAGO

New York Boston Pittsburg New Orleans Atlanta
Philadelphia Cincinnati San Prancisco Toledo Hovston
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CRANE ¢ressine VALVES

Recommended for 250 lbs. steam working pressure. Tested to 8oo 1bs. Hydraulic pressure.
In Brass or Iron. FEach one rigidly tested and inspected before shipment. Iron valves made
screwed or flanged, with stationary or rising stems and hard metal seats. Sizes 7 inches and larger
made with by-pass.

We take contracts from drawings for complete piping equipments
for power plants, cut, fitted and tested, ready for erection.

WRITE FOR COMPLETE POCK=z=T CATALOGUE

NEW YORK SIouX CITY SAN FRANCISCO

SALT LAKE CITY

PHILADELPHIA sT. PAUL
CINCINNATI DULUTH
KANSAS CITY OMAHA

PIPING “ENGINEERS”

FURNISH AND ERECT
STEAM, WATER AIR OR HYDRAULIC

PIPING SYSTEMS.

Best Gate Valves,
Climax Globe and Angle Valves, - ==
K THAT A wagE BEST PG Co. [{
B jut
Gulland Float Valves, FAMOUS ~

Climax 3 and 4 Way Hydraulic Valves,

Gulland Non-Return Valves. =

Centrifugal Separators. Valves, Fittings and Piping

CRANE CO. =

ESTABLISHED 1855

CHICACO MINNEAPOLIS  WATERTOWN, S. D.

LOS ANGELES PORTLAND, ORE.

e gillst

.z o

1" AMERICAN™
1 FUEL -
{ EconomizZER

(Bromells Patents)
(Burpee's Patents) .

: }(anufa;rureaf b/y miﬁf 5@519609 0.
| {Sm ")/ork,Pa.C

e

A large
body of
very hot
water always
ready for use
is of great
advantage in
keeping reg-
ular steam
pressure,
Boilers are

:Brounie_“

lar Suprrbcatod Steam supplied
e - with purified
PlPE B[‘;NDIN(] A SPECIALTY- i L water, tewer
it G = . ! boilers are
e ECOHONIZER s s ? required and
‘£ much less re-
7 . v I pairs—all
SBURG, PA | et
: y - Rt i heat. ?
. = . . i TN
Phlladelphla, NewYork_ L .~ ;—S
\ i o
TR R '_R
.;...‘..:..;..:..:..;..:..:..:..:..:..:..:..;..;..:..;..:..;..;..;..:..:..;..;..:..:..;..:..;..:..;..:..:..:..;..;..;..:..:..:»:«:w:»:w:“b01"2“3°:~2~03“2“2“3“2“:":":"1"2"2'°2~2“:~:":"2"1“2"2~-:“2"3"3'°3"1"3”3“3“3°'3“:“:”1';2;
KA
& THE BEST FLANGE PACKING MADE e 2%

o,
X
Yool

. n . i
Rainbow Packin
”ne z
ozo ::0
% *
KX MAKES A STEAM, FLANGE, AND HOT WATER JOINT INSTANTLY KX
o Don’t have to use wire and cloth to hold Rainbow. Can’t blow it out. 5
:i: Thousands of imitators. No equal. Will hold highest pressure. .:.
o . 030
k3 THE COLOR OF RAINBOW PACKING IS RED, three rows of dl_amonds exte.nd- o
5 ing throughout the entire length of each and every roll of Rainbow Packing. ,:,
‘ o )
:8: Steam heating companies can make thousands of joints in new plants without the use of steam, with the assurance and guarantee that :.
& when steam 1s applied every joint will be perfectly tight, saving the labor of baking and following up, etc., as is the case when usudurian or &
& plumbago packings are used, thereby saving from 100 to 300 per cent. of labor and time. ,:,
g
- Manufactured, Patented and Copyrighted Exclusively by %
e 3
: bW St., New York
B
: THE PEERLESS RUBBER MFG. CO. - 16 Warren St., New York 3
”e . »
{. 16-24 Woodward Ave., Detroit, Mich. 202-210 S. Water St., Chicago, Ill. 17-19 Beale St. and 18-2¢ Main St., San Francisco, Cal. *
!
:f:o:o.:n:oo:o0:»:»:»:0o:u:n:.':0;:u:n:n:oo:n:n:n:n:n:o0:0Q:n:n:nzw:n:w:n:w:n:wzo0:.0:00:00:00:00:0‘:n:“:“:«:“:n:n:“:“:n:o0:“:“:0':0O:w:“:”:o0:“:»:”:“:“:M:“:“:“:N:w:“:“:“:“:“:”:«:“:00:00:“:00:00:00:00:”:’
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for
Electric Railways

Mining and
Smelting Plants,

Manufacturing
Piants,

Electric Light
Plants

CROSSLEY GAS ENGINE, 500 BRAKE HORSE POWER

Loomis-Petlibone Gas Generaling Sysiem
crossiey Gas Engines
OUR GUARANTEE:

/
1 BRAKE HORSE-POWER x

46,000 Crossley Engines Now in Operation

¥

121

Gas
for
Furnaces,

Annealing,

Forging,
Welding,

Melting,
Etc.

1 POUND OF COAL, OR
2% POUNDS OF wOOD

New York Oftice: 52-54 WILLIAM STREET

WRITE FOR
FULL INFORMATION

Piltsburg Otfice : FARMERS® BANK BUILDING

OIL ENGINES

m'

e v, &0

75 HP. ENGINE OPERATING DYNAMO WITH CHAIN DRIVE,
GUARANTEED CONSUMPTION OF CRUDE ORFUEL OIL
NOT TO EXCEED 9 GALLONS PER 100 HP. HOURS. ) 1-3

(Including labor and supplies)

FOR FURTHER PARTICULARS APPLY TO

2-75 HP, ENGINES, DRIVING 2-50 KW. GENERATORS. :
COST OF POWER, FULL LOAD, 7.5 MNILLS PER KW.
S o ¢ 1.5 CENTS ¢ <

HOURS

‘

AMERICAN DIESEL ENGINE COMPANY

11 BROADWAY, NEW YORK
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The Warren Rotary Engine

An ENGINE —Not a 'Turbine
The New Prime Mover, “built around a Principle”

No such TiMELY
occurrence as the
present  commercial
introduction of the
Perfected Rotary En-
gine bas ever before
marked the history ot
Steam Engineering.

The need fora ‘‘Ra-
tional”’ Prime Mover
was never more im-
perative.

TheWarren Engine
furnishes the solution
of the pressing prob-
lem of modern power
generation.

We can now make early delivery of the ‘‘Rotary’’ Generating Units in all sizes from 1224 to 200 K. W,
and will soon be prepared to enter the field of large powers.
We are mailing an interesting bulletin, which explains.

ROTARY ENGINE COMPANY

Keystone Telephone Building, 135 South Second Street, PHILADELPHIA

el Vi

i St
All Sizes and Types SPECIAL New York Boston San Francisco
2 i b CALG 50}, RLES C. MOORE & CO
ENGINES to Meet Requirements McINTOSH, SEYMOUR & CO J. A. GRANT & CO CHA E

26 Cortlandt St. Tremont Building 63 First Street

s o = ;e %
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IS

’

= SUCCESSOR TO === T e
THE EDWARD P, ALLIS €0., . FRASER & CHALMERS, GATES IRON WORKS : DICKSON M'F'G CO.,
MILWAUKEE, WIS e ek CHICAGO, LE. = . . i . TCRICAGO, ThL: - i ST SCRANTON, PAS .-

SOLE BUILDERS OF

Reynolds-Corliss Engines

FOR ALL POWER PURPOSES
A

street Rallway
and

Electric Light
Engines

a Specialty

Reynolds’ Combined Vertical and Horizontal Electric Light and Street Railway Engine

We have furnished sixteen of the above engines for the Interborough Rapid Transit Co., New York, which company operates
the Manhattan Elevated and Subway Systems. Each engine is rated at 8,000 H. P. for its most efficient load. and is capable of oper-
ating continuously under a load of 12,000 H. P. We have recently secured an order for an additional engine of this same type,
making seventeen engines furnished the Interborough Rapid Transit Co. We have also furnished one engine of the above design to
the Southern Electric Co., Philadelphia. X

This design permits the installation of large units keeping the flywheel weight within reasonable limits for the reason that
steam is taken four times during each revolution, but not having the asual objection of numerous journals and pins necessary with
the ordinary three or four cylinder engine. It is particularly desirable for a high frequency generator.

Sole Builders of NURNBERG GAS ENGINES

BRANCH OFFICES:.

SAN FRANCISCO, Hayward Bldg.

SEATTLE, Lumber Exchange Bldg.
CHARIOTITE, N, C., Trust Bldg.
NEW ORLEANS, Hennen Bldg.
ATLANTA, GA., Equitable Bldg.
BUTTE, MONT., 51 E. Broadway

ILL.US.A,

JOHANNESBURO, South Africa

GENERA

CHICAGO,

. BRANCH OFFICES:
'NEW YORK, Empire Bldg.
BOSTON, Board of Trade Bldg.
_PITTSBURG, Trick Building

. MINNEAPOLIS, Corn Exchange Bldz.

' DERVER, 1649 Tremont Street

SALT LAKE CITY, 209 S, W. Temple 8t.
/ BPORANE, Washington i
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The C. & G. Cooper Co.

MOUNT VERNON, OHIO

High Grade Corliss Engines

ALL SIZES AND TYPES

DIRECT-CONNECTED RAILWAY ano
LIGHTING ENGINES A SPECIALTY

Branch Offices:

NEW YORK, 1022 Havemeyer Building
BOSTON, - - - 411 Weld Building
ATLANTA, - - - 8 Austell Building

CHARLOTTE, N.C,, O. A. Robbins
CHICAGQO, J. Holt Gates, 1436 Monadnock Block

The WM. TOD CO.

Builders of Corliss and Medium Speed Aue
tomatic Enginesr for Electrical Purposes

ESTABLISHED 1856

Main Office and Works

YOUNGSTOWN, OHIO

BROWN CORLISS ENGINE CO.

~ CORLISS, WIS.
bueers fle@vy Duty and Girder Frame Corliss Engines

Rollmg M|II and Blowmg Engines

A Full Line of
Saw Mill Machinery

Wilkin Gang, Band and Power Set
Works, Hoohoo Nigger

AGENCIES
Woolston & Brew, 39 Cortlandt Street,
New York
Woolston & Brew,
Boston, Mass.
Jas. Pierpoint & Co., 517 Arcade Building,
Phitadelphia, Pa.
Henry R. Cornelius, 832 Frick Building,
Pittsburgh, Pa.
Brown, Spear & Co., San Francisco, Cal.
Southern Car Manufacturing & Supply Co.,

176 Federal Street,

Beaumont, Texas
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AUTOMATIC CUT-OFF STEAM ENGINES

All Sizes and Tgpes. Especially Designed for Railway and Lighting Service

Some Important Advantages

Unexcelled economy,ohtained by min-
imum clearance spaces and correct dis-
tribution of steam. Moderately high
rotative speed. Superb regulation.

A cut-off valve gear giving rapid cut-
offs and wide opening of ports at all
points from zero to three-quarter stroke.
Simplicity and silence in operation.

Special adaptation to driving direct
connected dynamos.

CATALGGUE ON APPLICATION

THE BALL & WOOD COMPANY

Whitehall Bldg., 17 Battery Place, New York
1247 Marquette Bldg., Chicago 97 Queen Victoria Street, London

THE BPUSSELL ENGINE GO., Massillon, Ohio,

U. Ss. A,
P="ymr "H sy N | ‘

b

" ) ;N v’f Py g : r . s s

simple and Compound. BUILDERS OF ENGINES OF THE SINGLE AND FOUR VALVE PATTERNS, Belted and birect Conmearea— |

Office and Works,
R Obll . ester, Penna

LElectric Railway
LPower Flants...

Power Maclinery,

Corliss W Berry Safetly

ENGINES. | BOILERS.
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Fleming Harrisburg
osmizs ENGINGS s

For driving Direct Connected or Belted Machinery at uni-
form speeds, high efficiency and with minimum attention

and repair. Offered to discriminating purchasers who seek
careful investment in steam power.

GENERAL OFFICES AND FACTORY:

HARRISBURG FOUNDRY and MACHINE WORKS

L1
HARRISBURG, PA. '
BRANCH OFFICES: b
BOSTON, PITTSBURG, NEW ORLEANS, DENVER, NEW YORK, BALTIMORE,
CHICAGO, SALT LAKE CITY, PHILADELPHIA, ATLANTA ST.LOUIS,
SIMPLE STYLE DIREGT GONNEGTED ENGINE. SAN FRANCISCO, LOS ANGELES, SEATTLE.

Hieavy Duly Engines for
streel Rallway Service

Modern in every detail.  Regulation Unsurpassed,

Built in all sizes and styles.

Operating Economy the highest and Guaranteed.

THE IRONTON ENGINE CO.
IRONTON, OHIO

THE 1. & . GREENWALD GO. S, onio, u.s. s

i Manufacturers of DIRECT CONNECTED WORK
Automatic, Tandem and Cross Compound, e A SPECIALTY

Condensing and Non-Condensing Engines

THE type of engine above shown was designed to meet the demands for an engine adapted to the severe service of electric street raiiway and rolling mill work.
The desigr is a distinct departure from anything heretofore produced, and will commend itself to all users of steam engines where high economy and close
regulation are required. The type of bed plate is believed to be of the best design up to date, giving perfect support to the main journal and entirely eliminating all
strain so common 'to other types of engines. The parts have all been strengthened and enlarged, and iron distributed throughout the engine where it will do the most
good, thereby preventing vibrating and springing so often found in engines when working under high steam pressure. The “journals, wrist pins and all reciprocating
Ipartsfare of ample size, and the engine is constructed throughout to w?rk cont:auously under a stcam pressure of 165 pounds. The engine will stand the closest
nvestigation, and we can recommend them to aryone desiring a high class engine. . JE L i

%Ve build these engines in direct connyecr.ed unitgs forgelectric sgrvice\ also direct connected to centrifugal pumps for irrigation purposes.
We build simple, tandem or cross compound, condensing or non.condensing engines, Wrile for prices and catalogue.

T C— — p—— = —— o
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Hamilion Corliss Engines

Over 2,000 in (S)tver SI;)(': in
Daily Use. reet Railway

[ Service.

The Hooven, Owens, Renischiep C: "

FOR QUICK DELIVERY

Three Engines, - 50 H. P, Delivery, 2 Weeks
Three Engines, - 100 H. P., Delivery, 3 Weeks
Three Engines, 5 150 H. P., Delivery, 4 Weeks
One Tandem Compound, 250 H. P., Delivery, 2 Weeks

These engines are all enclosed, self-oiling, right hand and belted. Can be furnished

direct connected. The simple engines are center crank; the compound side crank.

We also have a 75 H. P. tandem compound non-condensing, second-hand belted
engine, of our own make, in good running order.

Also a 20! x 18 simple engine, designed to operate under 130 lbs. initial steam pressure,
and develop 400 H. P. Prices furnished on application.

PHOENIX IRON WORKS CO.

MEADVILLE, PA.
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RICE & SARGENT anp

IMPROVED GREENE ENGINES

LEAD in results obtained on railway and electric light work.
EXGEL in the operation of direct and alternating current
generators in parallel.

GUARANTEE unequalled speed regulation for textile and
other plants. Revolutions from 8o to 150 per minute.

PROVIDENCE ENGINEERING WORKS

PROVIDENGE, R. L

American Licensees for Schmidt System of Superheated Steam.
Great Economies Guaranteed.

STREET RAILWAY JOURNAL.

MONOBAR COAL CONVEYOR-—part of 3000-ton
Wholesale Storage Pocket, designed and equipped for
Baltimore Storage & Distributing Co., Baltimore, Md.

LINK-BELT convevors
FOR COAL HANDLING

SOME DETAILS
of successful Link-Belt installations may help you to a quicker,
cheaper, more efficient method, Give usa hint of your
requirements—we’ll gladly send some of our recent literature.

Link-Belt Engineering Co.

NICETOWN, PHILA.

New York, 49 Dey St. Piitsburg, Park Bldg. Chicago, Link-Belt Machinery Co,

7

ST. LOUIS CORLISS ENGINE

Special Heavy Duty Engines for Electric Railways,

Rolling Mills, etc.

For Direct Connecting or Belting, Simple or Compound
COMPLETE PLANTS DESIGNED, BUILT anp INSTALLED

Builders

St. Louis Iron ano Machine Works, St. Louis, Mo.

EASTERN AND FOREIGN SALES REPRESENTATIVE)

G. F. Tremain
135 BROADWAY, NEW YORK
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:§: Monthly Llst FOR the information of buy. | 3
::: ers of engineering books, | <
X3 we publish a monthly list of all | 4
'§° new books in all branches of | %'
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s
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oo,

e

engineering, which appear dur.
ing the previous month. We
will send this regularly to any
book-buyer upon receipt of his
request to that effect.

Our first number of this
Monthly List is now ready for
distribution. It includes nearly

McGRAW PUBLISHING CO. | 400 titles of engineering books
published from January Ist to | &

Pubilishers, Importers and Booksellers
October Ist, 1903. Send for it. | &
114 Liberty Street, New York .;.
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~ AULTMAN

Handling and Transporting
Material-==Cheaply.

HAT is the problem which confronts
many producers today. For handling
and transporting material in any form
economically, our appliances are par-
ticularly applicable. Especially  so,
where large quantities are handled:
as in a boiler room for example.

7 We work out problems—gratis: for engineers and prosgec-

i%. tive customers, submitting designs and estimate for approval.

The Aultman Company, Canton, O.

Eastern Office—PHILADELPHIA, PA.
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JOHN A. MEAD & CO.

11 Broadway, New York City
COAL HANDLING MACHINERY

We have equipped some of the largest Electric Railway Power Stations in the
world with McCaslin Conveyors, Crushers and Automatic Shovels,
including the stations of

Metropolitan Street Railway Co., N, \letropohtan W. Side Elev., Chicago.
Northwestern Elevated, Chicago. B'klyn H’ghts R.R. Co. (Kent Av. Sta.)
Milwaukee Elec. Ry. & Light Co Union Traction Co. of Indiana.
Manhattan Elevated R. R., N, Toledo Traction Co.

St. Louis_Transit Co. (3 Statlons) Denver Tramways Co.

Chicago City Railway Co. St. Louis & Suburban Ry.

South Side FElevated, Chicago. Twin City Rapid Transit Co.

Omaha & Council Bluffs Ry. \/Ietropohtan t. Ry. Co., Kansas Cnty
Old Colony Street Ry. Co. Undergr’nd Elec. Rys. Co. ., Lon., Eng.

BROWNHOIST CRANES 23 o s o £ o

Classified Catalogue

THE BROWN HOISTING MACHINERY COMPANY of Engineering Books ?
McGRAW PUBLISHING COMPANY,
NEW YORK CLEVELAND PITTSBURG Book Department. 114 Liberty St., New York,

Elovating, Gonveying, Electrlc ="’ Hand .x Traveling

Power Transmission, 0,
Soreaning, Grushing ST T T ALY
Dredging, Goal Guu.ln’s. e s _lHl Wr M "‘MH e il h [M,’.‘ [0
I‘lauling&ll‘:glhlil:'ne%‘y\./\ashlng ! > High Grade CRANES for ? c RANES

Power Stations a Specialty

The ]effreg Mfg. CO., Catalog free on request
Send for Catalogues.  New York, Denver.  GOLUMBUS, OHIO, U.S. A. Nonhem E"gmeermg wmks ll::g_ll_-l::ﬁ_'s:'lnliﬁ'r,

%“0“’0600000““00““00

$ Do you want a
book on any
Engineering
Subject ?
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McGraw Publishing Co.
BOOK DEPARTMENT,
114 Liberty Street, New York.

BELT CO., "2 EARk kow
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90000000000 000083809463000
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COAL AND ASH HANDLING EQUIPMENT
FOR POWER STATIONS

SEND SKETCH OF THE AVAILABLE SPACE,
WITH THE CAPACITY REQUIRED, FOR
DESIGN AND ESTIMATE. . . . 5 o o o O

Steel Cable Engineering Company

Manufacturers of Conveying and Elevating Machinery, Etc.

General Office and Works, BOSTON, MASS.
NEW YORK, 120 Liberty St. CHICAGO, 1233 Monadnock Building
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GhHe
“Cleveland”
Motor Lift.

CAPACITY, THREE TONS.
ot

Has a revolving table with
side adjustment.
Built for any gauge.
o*
THE PRICE IS RIGHT.

A Hydraulic Pit Jack used
by many prominent roads.

Fasy to operate. Never
known to break or get out
of order.

&%

For further description address

Gily Machine Go.

DON’T WORRY ABOUT
DERAILED CARS
Use Tilden Replacing Frogs

and your troubles will cease
In use on over 350 street railways.

B. E. TILDEN CO.

“%7F 634 Manbattan Bldg. CHICAGO, ILL.

AMERICAN =
= —— — 3 e

STREET RAILWAY i Street Railway
INVESTMENTS | RedBook”. -

The Standard Manual of Street
Railway Statistics.

PRICE, $5.00.

STREET RAILWAY PUBLISHING CO.,
114 LIBERTY STREET, NEW YORK.

It STANDARD

Jacks for railway purposes. They are Easily and
Quickly Operated, Durable, Powerful, Efficient
for car, car barn and construction work. They
are indispensable and save time, labor and money.

THE DUFF MFG. CO.

WORKS: OFFICE;
ALLEGHENY, PA. PITTSBURG, PA.

SEND FOR ILLUSTRATED INDEX NO. é5.

453 The Rookery, Chicago

We build Hydraulic Jacks that are reliable and that will give service under most
exacting conditions, but they are not the only Hydrostatic Tools we make.

Our line shows Pumps, Presses, Valves, Street Car Motor Lifts, Car Wheel
Presses, Web Punches and many special tools for the railway field.

WATSON-STILLMAN CO.

203 E. 43d Street, New York
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CIRCUIT COURT OF THE UNITED STATES.
FOR THE DISTRICT OF INDIANA,

THE CONSOLIDATED CAR FENDER CO., PLAINTIFF
VS.
TERRE HAUTE ELECTRIC. COMPANY, DEFENDANT

THE PRESIDENT OF THE UNITED STATES OF AMERICA
TO

TERRE HAUTE ELECTRIC COMPANY, Defendant, its Officers, Clerks,
Attorneys, Agents, Servants and Workmen and each and every of them.

GREETING :

WHEREAS, it has been represented to us in our Circuit Court of the United
States, for the District of Indiana, on the part of the complainant herein that
letters patent of the United States, No. 502959 were issued in due form of law
on the eighth day of August, 1893, to Millard F. Field, for improvements in Car
Fenders, and that Letters Patent of the United States No. 574833 were issued in
due form of law on the fifth day of January, 1897, to the Consolidated Car Fender
Company, for Improvements in Life-Guards for Street Cars, and that the Con-
solidated Car Fender Company, the complainant, herein has become, and now
is the proprietor of said Letters Patents, No. 502959 and No. 574833. And it
being further represented to us that you, the said Terre Haute Electric Company,
the said defendent, have infringed upon said Letters Patents, No. 502959 and
No. 574833.by making, using, and vending to others to be used, Car Fenders
containing, using and employing the above mentioned improvements, or sub-
stantial and material parts thereof without right or license and which are an
infringement upon said Letters Patents, No. 502959 and No. 574833, and that
your actions and doings are contrary to equity and good conscience.

WE, THEREFORE, in consideration of the premises, and the same ap-
pearing to us to be true, do strictly and fully command and perpetually enjoin you,
the said Terre Haute Electric Company, the defendant, and your officers, ser-
vants, agents, attorneys, workmen and clerks, that each and every of you do
henceforth entirely and perpetually desist and refrain from directly or indirectly
making, constructing, using, vending, delivering, working or putting into
practice, operation or use, or in any wise counterfeiting or imitating the said
inventions, and improvements, or any part thereof, or any car fenders, contain-
ing, using or employing said inventions or improvements, or any part thereof,
or made in accordance therewith, or like or similar to those which you have
heretofore made, used, or sold, or cause to be made, used or sold, in infringe-
ment of said Letters Patents, No. 502959 and No. 574833 or the rights of the
complainant under the same.

Witness the Honorable MELVILLE W. FULLER, Chief Justice of the
Supreme Court of the United States, at the City ot Indianapolis, in the District
of Indiana, this 4th day of December, 1903.

NosLe C. BUTLER
Clerk of the Circuit Court of the
United States for the
District of Indiana.
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The Life Saving
Devicesr Which
Have Never Been

Known To Fail

AT e - O S &) (e, (. () & N .‘

PARMENTER

The Fender can be dropped to the roadbed at the will of
the motorman ecither by foot or knee as desired; readily
folded ot transferred from one end of the car to the other
built of best material; light, effective and durable .......

FENDERS »* WHEEL GUARDS

FRONT
FENDER
. or PICK-UP

The Wheel Guard is entirely
automatic and can be used in

connection with Fendets or in-
dependently ; easily adjusted ; built
of best material e oo v venos

A full investigation of both Fender ana
Wheel Guard solicited
WHEEL GUARD

®
)O_.—O_.VOVO—O—..

WHEEL GU ARD COMP ANY 84 STATE STREET

Successors to GEO. A. PARMENTER BOSTON, MASS.

i

i
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i pARMENTER FENDER f:'} 409 INDIA BLDG.
\
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13

Thirteen human lives saved in six months on one Street Railway System by the Eclipse Life
Guards.—An unlucky number, did you say? Yes, for other fender devices, but lucky for us, and
more than lucky for the 13 whose lives were saved—and don’t you think it was

Lucky for the Railway Company?

Do you It will
read pay youto
the read

Fender on

advertise- the next
ments? page.

There is more between the lines than there is in the words.

THE ECLIPSE CAR FENDER COMPANY

Manufacturers of the

ECLIPSE LIFE-GUARD
Cleveland, O.

The Brooklyn Rapid Transit Company have adopted the Eclipse Life Guards, and are having
them placed on their new cars being built by the Kuhlman Co., at Cleveland, O.
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RESULTS-
ARE WHAT YOU W NT

What do you put any fender device on the front end of cars for? To pick up the unw. .estrians ?
To save the front end of your car from collisions with vehicles, or to comply with the law?

The ECLIPSE LIFE-GUARD does all of these and more. It is strong and durable and will stand more hard
knocks than any other device made for similar purpose, but what is

MORE TO THE POINT

it will pick up uninjured every time the unwary individual who may have been careless enough to get in front
of any car so equipped, no matter what speed the car is going up to 20 miles an hour. It has done this hundreds of
times and never fails provided you keep your equipment in proper order, as you shonld do both from the standpoint

ot safety and economy.
OUR LONG SUIT Is RESULTS

for the Railway Company in saving both life and limb, and thereby saving dollars for the company in eliminating

damage suits.
OUR SHORT SUIT

is in working legislation in our behalf. We were never in politics, and therefore have to depend upon the merits of
our device to get your business.

WE WANT YOUR BUSINESS

but we are not going to spend our good money to pay any one to try to force you into line.

THE SUPERINTENDENT

of one of the largest Street Railway systems in the United States said to our President several months ago: ‘* When
the Street Railway men throughout the country really get to know what your Life-guard will do, you will have more
orders than you can fill.”” That prediction has already commenced to be verified, and we are hardly seven months old.

IT IS A MATTER OF EDUCATION

You will learn of it through some other source than our advertising and then you will want to try our Life-
guard. One Railway Manager writes for descriptive catalogue, saying: ‘‘ Judging from what I hear, your Life-guard
will pick up anything from a poodle dog to an elephant without injury.”’

STRANGE AS IT MAY SEEN

this is almost literally true, as we have picked up not only children and men and women, but dogs and horses and

cows without injury, and
IF A BEAR

happened to be on the track it would not be knocked twenty feet but would be picked up safely without putting
either the Life-guard or the bear out of commission. We know of no other device that will do this if all we read

about is true. :
AS AN UP-TO-DATE RAILWAY TTANAGER

you cannot afford to be ignorant of the merits of the Eclipse Life-guard any longer

Don’t Accept Our Testimony

but write us for further information, and we will refer you to a score of the best known railway officials in the country
who have tried our Life-guard and will verify all we claim for it.
We are now making up a special Life-guard adapted for interurban cars.

ECLIPSE CAR FENDER COMPANY

Manufacturers of the Eclipse Life-guard
267 St. Clair Street : Cleveland, Ohio
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WE WISH ALL OUR ARAILWAY FRIENDS A BRIGHT, HAPPY, PROSPEROUS NEW YEAR .

WILL GIVE YOU OUR NEW COMPLETE CATALOG

While waiting for it, start the year right by ordering

INTERNATIONAL and NEW HAVEN REGISTERS and FITTINGS
NEW HAVEN TROLLEY and BELL CORD
INTERNATIONAL PUNCHES
HEEREN BADGES

and Miscellaneous Railway Supplies

We have at present in stock some 4-inch New Haven Sleet
Trolley Wheels which we will sell until closed, at 50c. each

The International Register Go.

124 WEST JACKSON BOULEVARD, CHICAGO, ILL.
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“BULL” MOVEMENT IN “SECURITIES”
A Few of the Reasons.._____

,J”  ( {luf '.‘W‘V
[ security ReE . 11 addivional J{‘ ‘MMWB
l order for Registers. - .
‘ Enter Recording o
& pENNA. TF Security Register .
Y

self
pouble iy
\Jmmmww Please send us at earliest po

AT aible date: 1,000 single Security
Registers. RANSIT CO. B T

‘w%“w. i
jster CO-

BosTon ELEVATE

' Security Register Co. sT. LOUIS T

' ] Ship promptly the foll&W®
’ Single Numeral Registers.

L__________EEF HITT<®
“)!"{/(c/‘r"““‘!‘w(“ . °
l 4{_ | i g 48
Ity \ pelt e isters: 5p. LOULS
Security Register o, if

Ship us ag g
. oon ga
Single Securit =

nter for prom
order for 50 Sing
ters.

Pt delivery our
le Numeral Regis-

ST.

LOUIS CAR Co,

pPossibl | -Securit i
Y Registers, ¥y Register Co.
You ma

LOS ANGELES Ri| Single Numeral Remiryoloer for 200

meral Registers.

PITTSBURG RAILWAYS co,

‘ Register®: wINNEBng~3§£ Security Register Co.

i

i l( s .
-r‘///\‘/”ll{‘(ilh‘\‘ HA e ) Reglakers. AMERICAN CAR CO.
gister co- L pue . . == s
vy Re S"_ i i ] :
fO: rEL TR G E

OUR FOREIGN FRIENDS
have ordered from us
52 Single Security Registers.

Enter for prompt shipment order
as follows: 50 Single Numeral

SECURITY REGISTER (0.

714 ST. CHARLES STREET, ST. LOUIS, MO.

GILES S. ALLISON,

General Eastern Office, 57 Broadway, New York
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WHY DO YOU USE OIL HEADLICHTS ?

Are You Satisfied With Your Arc Headlights ?

Sample
The Globe ;

Combination Headlights
Headlight sent on
will  over- thirty days,
come all Frial. sub-
defects. ject to your

approval.

For prices and further information write

GLOBE ELECTRIC MFG. CO,

CLEVELAND, O, U. S. A.

By MASON D. PRATT

The Street MisoN DR
|Railway Roadbed....

An essential feature of a well-equipped street railway is a good
track, and in this book are brought together and illus trated  the
various modern types of track material and methods of cons truction,
with their good and bad features indicated. The authors are en-
gineers of the }’enm\l\ ania Steel C ompany, one of the largest manu-
facturers of rails and “special work” in America, and are therefore

particularly well equipped to treat of the subjects of which they
write. All the various features of street rul\\ ay roadbed construction
are carefully described, with illustrations where neccssary, the latter
including sections of rail,

of roadbed. views of ];((ul joints, dia-
grams, etc. Rules and tables are also given for running curves, lay-
Ing out crossings, turnouts, etc.

Price, $2.00.

RAILWAY JOURNAL.
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SAVE TIME AND MONEY BY USING THE

Never Slip Detachable
Register Rod Handles

On the new cars you are going to have built and
put them in stock to replace the old set-screw
handles, when they work loose.

Do you realize what a powerful grip this
handle has? -

Made in any shape to suit you.

_JT ~ﬂﬁ)”‘ No. 6.

i : R

no YOU NOTICE THE KEY?

The International Register Co., and Sterling-
Meaker Co., furnish them with their registers if
you only say so.

SEND FOR SAMPLE AND SEE FOR YOURSELF

C. 0. OBERG & CO., Sole Manufacturers

135 Pages, 157 Illustrations.

PUBLISHED BY THE

McGraw Publishing Company,

OFFICE AND FACTORY

102 Pearl Street BOSTON, MASS.

BOOK DEPARTMENT,
114 Liberty Street, New York [

\i
%
-4
‘!

HE old year is gone, and, like the water that turns
the old mill wheel and has run on to the sea, it
will never return with its many opportunities, but

a new, and, we trust, a better year has dawned with more

opportunities, and we hope that it will bring increased

: prosperity to -all.

We insure to every street and interurban railway
company, adopting the Ohmer Fare Register and
System, increased receipts. QOur machines print
complete records of all the various fare collections
at the time the fares are paid by passengers, thus
preventing forgetfulness and carelessness, and providing for a strictly just and
honest accounting. The registers themselves, and the dials throughout the cars,
give visible receipts for all money, tickets, transfers, and other mediums of
exchange received by conductors.

We will equip the cars you run, regularly, at our own expense.

Write to us for catalog, our system, and other information.

Ohmer Fare Register Co., Dayton, Ohio, U. S. A.
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CAR CURTAINS
'~ OFALL KINDS

WALKOVER

TRADE MARK

CAR SEAT

Gives more room,
more comfort, and
more money value,
than any other seat
made.

PORSYTH CABLE FIXTURE

No breaking or traying of cables. Spring-pressed shoes hold curtain.
Adapted for convertidle or open cars  Can't bind or "
stick In grooves.

'HE CURTAIN
SUPPLY CO.

HICAGO ?E.«?%m NEW YORKz32

IN RATTAN

Notice its superior comnstruc-
tion and substantial appear-
ance, Specify our product for
your new FKlectric Cars.

[ w S T 5 | The ﬂale & Kilbur[] Mfg.
. OWNERS FOUNDATION | PHILADELPHIA, PA.
CURTAIN FIXTURE PATENTS

AND WAKEFIELD CO.

WAKEFIELD,. MASS.
““The best is the cheapest in the long run”

The Distinguishing Characteristics of
our Car Seats are

First—The smoothest operating and most simple
, mechanism oun the market, of both the slideover and
¥ turnover types.

% Second—Steel top spring construction, and upholstery
¢ of a high order, which is second to none on the market,

Third—Pedestal base, adjustable footrest. grab handle,
and all other desirable features which goto make up a
first class modern car seat,

Fourth—Comfort, durability and general satisfaction as a result of th€
above.

The fact that the largest, best equirped and most successful roads are
using our seats is the most conclusive confirmation of the above

No. 97 B.
No 42€C. statements .

RAILWAY REGISTER MFG. CO.

SOLE MANUFACTURERS OF

THE ALARM REGISTERING PUNCH
MODEL AND OTHER FARE REGISTERS

For further particulars, prices, catalogues, etc., address all com-
munications to

EDWARD BEADLE’ Mgr. ALARM REGISTERING PUNCH

1193 Broadway, N‘ Y.’ U' s' A' Specially adapted for any number

Special attention paid to Export Orders of rates of fare

MODEL REGISTER
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SPECIFY
Wood’'s Gates

FOR ALL NEW CARS AND
PROTECT YOUR PATRONS

i

llc:
i
|

i
i

CARS

15,000 CARS EQUIPPED =y o
SEND FOR PRICES T

The R. Bliss M’f’g Co.

PAWTUCKET, Rﬁo[)E ISLAND Standard Gate for Single-Door Cars

o]
i
\

BY EQUIPPING YOUR oLD  WRINIIIA ~— .,Nl]

|

THE SIMPLEX ELECTRIC HEATING CO.,

MANUFACTURERS,
Under the patents of the American Electric Heating Corporation, of

ENAMEL CAR HEATERS AND COIL SPRING CAR HEATERS.

A Variety ot Designs to Meet All Requirements. Send for Catalogue,

The Simplex Electric Heating Co,,
Chicago Office : Monadnock Block. Cambridgeport, Mass.

COTTON DUCK

an9 CURTAIN STRIPES
JOHN BOYLE & CO.

199-207 Fulton SI., New York ana 71D SI. and Lucas Ave., St. Louls

Samples and Prices on Application.

Practical Electric Railway Hand Book

BY ALBERT B. HERRICK

Handsomely bound for the pocket, with flap. 450 pages. Numerous illustrations.

T = N compiling this manual, the pertinence of the material se-
CONTENTS lected to the subject in hand has been carefully considered,

Section I.—General Tables. Sec- and all matter not of vital importance has been excluded.
tion IL.—Testing. Section ITL.—The It has thus been possible to produce a book which can be

Track. Section IV.—The Station.
Section V.—The Line. Section VI.
—The Car House. Section VII.—

conveniently carried about, and yet, which will give to the
street railway engineer an immense amount of valuable

The Repair Shop. Section VIIL— data, consisting of engineering facts, figures and dimensions, and
The Equipment. Section IX.—The showing appliances, structures and methods which have been
Operation.  Appendices: I.—Stor- adopted in practice by the electric railways of the United States.

The section on testing will be found of particular value, many of

the methods being new. One appendix treats of the storage
;;t Price, $3.00 Postpaid battery in its power house applications; another contains details
| of underground conduit systems.

%* age Batteries. IL.—Conduit Systems.

Published by the M{cGRAW PUBLISHING CO., Book Dept.

14 LIBERTY STREET, NEW YORK
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BrancH OfFice:

| . Rookery CHicaco IL.
MAIN OFFICE

Ly — FrankrFORT ano CLIFF STREETS,
CHEERFULLY FURNISHED. NEW YORK.

MANUFACTURERS OF ELECTRIC, STEAM AND HOT WATER HEATING APPARATUS FOR RAILWAY CARS.

BAKER - HEATERS | | The Peter Smith Heater

FOR ELECTRIC CARS Advantages

Positively Non-Freezing ~——OF—
Cheaper, more constant, Hot Water System

satisfactory and agree- ‘
able than electricity. Over Electric :
Simple but perfect in
operation.

Saving in First Cost

of Power and Feeder
They have been tested to keep o :
car perfectly comfortable with Eqmpment, es.pe.cmlly
temperature 50° below zero. Not in long transmissions.
being overcrowded with toomuch
pipe in the coil, circulation is per-

fect. Great saviug in coal. b
Special pipe and fittings i i
for Baker Heaters. Economy in Operation
In Use on
Cincinnati Traction Company &
Detroit, Ypsilanti, Ann Arbor & .
Jackson Ry More Hygienic,
Rapid Rall\vay System.
Erie Traction Company
Hudson Valley Railroad Pleasant and
L.ake Sliore Electric Railway U . H
Milwaukee Electric Raillway & niform Heat
Light Company
Michigan Traction Company o
Muucie, Hartford & Fort Wayue
Railway MANUFACTURED BY

Oneonta, Cooperstown & Rich-

field Springs Ry.
Sheboygan Light, Power & Rail- he P ER SM[TH

Tv‘;vlau ((,uy Rapid Transit Com- HEATER COMPANY
Un:onu Traction Company of
Indiana DETROIT - T[1ICH.

Waterloo & Cedar Falls Rapid
Transit Compauy
Winnebago Traction Company GENERBL SALES BRGENTS

WILLIAM C. BAKER George S. Hastings & Co.

CLEVELAND, OHIO.

T'ype of Baker Heater used in

large Electric Cars. 143 Liherty St, New YOI’k. U.S.A.

ELECTRIC HEATERS
prociicaily Perfect

i Sold under a FIVE YEAR guarantee

RECORD: Heating equipments after eight years service are still Efficient and Satisfactory
ADOPTED BY THE MANHATTAN RAIILWAY, NEW YORK CITY

| CONSOLIDATED CAR-HEATING CO., aLeany. N. Y.
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The Newarl Air Sand Box Co.

MANUFACTURERS OF

THE DE FRANCE AIR SAND BOX

REzanvom Piee
T
T

General Outline
of Sand Box.

Detail of Sand Box, Showing Mixer.

Another One of Qur Many Testimonials

A Few of the Roads that are
Using the DE FRANCE AIR
SAND BOX

INDIANAPOLIS & NORTHWESTERN
TRACTION CO.

CLEVELAND, PAINESVILLE & ASHTABULA
RAILWAY CO.

COLUM[;US, BUCKEYE LAKE & NEWARK
TRACTION CO.

bOLUMBUS. NEWARK & ZANESVILLE
ELECTRIC RY.

NEWARK & GRANVILLE ST. RAILWAY CO.

COLUMBUS, DELAWARE & MARION
ELECTRIC RAILWAY CO.

INDIANAPOLIS, COLUMBUS & SOUTHERN
TRACTION CO.

TOLEDO & INDIANA RAILWAY CO.

WASHINGTON & CANONSBURG
RAILWAY CO.

COLUMBUS, BUCKEYE LAKE & NEWARK

THE

CTTIZENS 233,

BELL, MAIN 142

TRACTION COMPANY.
e

Newark, 0. 9/18/03.

¥. B. Vingerter, Secy.,

Newark Air Sand Box Co.,
Newark, Ohio.
Déar Bir: -

In reply to your inquiry of the 16th inst. relative
to vour DeFrance Fatent Sand Box, I am pleased to state that this
Air Sander was installed on our care #50 on the Newark & Granville
road, which runs between Newark and Granville. I have made inguiry
from our Superintendent as to the satisfaction that it is giving,
and he informs me that he is very much pleased with it in eve 1 way.

I can cheerfully recommend this Sander to street railway
man, and will esteem it a privilege to furnish any further informa-
tion that may be desired.

Yours truly

g

Gen. Mgr.

WRITE US

TO-DAY FOR FULLER DETAILS

Newark Air Sand Box Co., Newark, Ohio, U. S. A.
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THE KNUTSON TROLLEY RETRIEVER
IS ABSOLUTELY AUTOMATIC

Look into all other catchers, and you will
find that they require the touching of a
button on machine, or some such scheme,
before the locking device can be set—they
are only partly automatic.

UNION TRACTION COMPANY OF INDIANA.

General Offices, Anderson, Ind.
August 1, 1903.
The Trolley Supply Co., Canton, Ohio.

Gentlemen—Yours 31st ult, We have approved the b1ll< for the
retrievers sent here for trial, and will hereafter specify * Knutson”
on future orders. Yours respectfully,

JOHN L. MATSON,
Supt. Motive Power.

The Knutson Trolley Retriever will unfailingly catch
the trolley pole as it leaves the wire, pull it down four
to six feet, and hold it there out of harm’s way.

Fuller information in our little booklet.

== TROLLEY
55 SUPPLY CO.

CANTON, OHIO
U. S. A,

THE MAYER & ENGLUND CO., Eastern Agents, Philadelphia. Pa.

; ,-?PM'oc'r 1419027
/4 AT, S SPEND. 3

THIS IS THE TIME SOMEONE
ELSE TELLS OUR STORY

Tire OLeaN Strerr Rammway CoMPANY.
OF OLEAN. NEW YORK,

Obecan. N, % 11/20/03.

Collims, Bouchard & Emery,

Bradford, Pa.
Gentlemen: -

We have had much trouble in finding a trolley
wheel that would stand our work, and have made diligent
effort to ohtain the best - one that would stand the wear
and not be ton harsh on the trolley wire.

We take pleasure in advising you that after giving
vour self-niling trolley wheels a thorough trial, we find
+hem to be the best wheels that we have ever used, and have
adopted them oh our rnad. In & test which ve recently made
we found that when worn nut, the bushing was as good as when
put on.

We take pleasure in recommending vour trolley wheels
whecls to other parties interested.

Yours,

% ” Supt.

Wheels?

Need Any

Will ship you quickly any quantity desired.

Trolley

COLLINS, BOUCHARD & EMERY

41 Main Street, Bradford, Pa., U. S. A.

permitted to do so.

THE superiority of the Simplest Trolley Catcher is

founded upon facts that a trial will substantiate.
It is the best because simplest— simplest because it
consists of only a drum with teeth on one flange, a coil
spring to keep the rope taut, and a stationary hook in
the case above the drum rack. Because of its fewer parts it works better and
wears longer than any other catcher made.

The drum rests by its own weight in the bearings.
jerked by the trolley wheel leaving the wire the drum, instead of paying out, is
lifted in this bearing, and the teeth upon its rim engage the hook above it and
prevent the cord from unwinding. Only one-half inch of cord is paid out before
the trolley is caught, and it is held below the span wire.

We not only will consent to sending catchers on trial —we are anxious to be
-Get a sample machine and our prices.

When the cord is

JOHNSON & MORTON, UTICA, N Y. U.S A

A Good Trolley Calcher

At an attractive pw'ce.

i
i
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SUPPLIES FOR WINTER

EQUIPMENTS

SNOW SWEEPER RATTAN
TRACK BROOMS

TRACK CLEANERS

SAND BOXES

AIR SANDERS

BRAKE SHOES

VESTIBULE SHADES
KALAMAZOO WHEELS and HARPS
TROLLEY POLES and ROPE
TROCLLEY ¢ ATCHERS

O K. S EET CUTTERS
MOTOR BEARINGS

GEARS and PINIONS
CARBON BRUSHES

Porter & BERG
309 Dearbora St., CHICAGO

“YPYHEY not only save

poles and cord, but
prevent delays” There's
a man who knows what

the Wilson Trolley
Catcher 1s for.

WILsON TROLLEY CATCHER Co., 200 Summer St., Boston, Mass.

%%%%%%%%%%%%

%%%%%%%%%%%

THE

o8
:
“Watamazoo” ;.
8
o5
o8
o8

IS THE BEST
FOR ALL CITY ano
SUBURBAN LINES.
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In the first place it is only 4 inches high, the lowest
base ever made, and weighs 85 1bs.

It is uniform in tension, produces the same tension on
every location of the wire.

It requires no oiling or grease of any kind.

It has no fulcrum in its bearings, no friction of any kind

It is very active on curves and switches.

It looks very neat.

It is made of malleable iron.

The standard trolley base is similar to this except that it

lhas a dome in the center.

The strength given by this

dome is secured in the low trolley base by three ribs with
reinforcements of metal.

The cable connection is under cover and all its fasten-
ing connections to the roof connections are under cover.

It can be adjusted to any bridge work.

It is a roller bearing base.

All the N. Y, N. H. & H. R. R. trolley cars equipped
with it

of current.

Will pay for itself in a short time in the saving

INTERNATIONAL TROLLEY CONTROLLER CO.

BUFFAILO,

N. Y.
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CROUSE-HINDS CO.

SYRACUSE, N.Y,, U.S.A.

IMPERIAL-ARC-HEADLIGHT

GuyAnchor
closed ready
to install

MANUFACTURERS OF
Railway Switchboardsr
Imperial - Arc- Headlights
Syracuse Changeable Headlight
Guy Anchoreos
Norbitt Specialtievs

BRANCH OFFICES AND STORES

NEW YORK 23 Dey Street
BOSTON 200 Summer Street
CHICAGO 133 South Clinton Street
CINCINNATI 234 West 4th Street
SAN FRANCISCO Mills Building

WRITE FOR BULLETINS AND PRICES

GuyAnchor
open after
being installed

Full Stock at All Branch Storevs
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MAY WE SEND YOU ONE FOR TRIAL?

It will then cost you nothing to determine for yourself
the truth or falsity of our statement that our

Sand Boxes and Trolley Catchers

are the most simple in construction and the most effective
in service. The former has been in universal use for eight
| years and been adopted as standard by the leading street
railways. The latter is rapidly following suit.

HAM SAND BOX GOMPANY

TROY, N. Y,, U. &. A.

A Sand BO X That Will Work Every Time and \\ 5

Under All Circumstances.
KILBOURN o In use on roads for years and never a complaint,
TRACK SANDING DEVICE and the only repairs needed were pieces of hose.

R Tavs SOLD NOW AT A LOW FIGURE

A 000, DeWill Sand Box Company,

523-525 Fifth Ave, Troy, N. Y.
C. J. Harrington, 15 Cortlandt St.. New York, Eastern Agent

+ RHRHREREIIREIRICER IR 98- E8IEIRERERIGIRERIERIRIHRIHRAHRHR IR HRIHRRRHRHRHKRKS

Pncumatic Track Sanders

Ty

Positive Full Particulars
and and Prices
Economical On Application

American Locomolive Sander Co.

13th and NOBLE STREETS, PHILADELPHIA, PA.

CHICAGO : - - - - - - = = 509 GREAT NORTHERN BUILDING
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DAMP SAND

CAN BE

Put onthe Track

BY THE USE OF THE

POSITIVE

TRACK SANDER

ADDRESS .. v«
THE

Positive Railway Sander Co.
LANCASTER, PA.

SALES AGENCIES
DOUBLEDAY HILL ELECTRIC CO., 919 Liberty St., Pittsburg, Pa.
H. F. SANVILLE, 710 and 711 Girard Trust Building, Philadelphia, Pa.
STANDARD RAILWAY MATERIALS CO., 406 Omaha Building,
Chicago, IlL.

W
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No Oil
Wasted

W

No Hot
Journals

SIS

NS

\\\&\;\\WF

L

Life of
Bearings
Increased

THREE
Fold

By Our Method of
Journal Lubrication

hearings have run over three years
in constant service, with the lining
still good. Boxes require filling
once only in 60 to go days. Arma-
ture bearings have run over one
year before requiring to be relined,
thus showing perfect lubrication.
No hot bozes have occurred
where this system of lubr cation is
in operation. Defies comparison
with any other mode of lubrication
as to saving in cost of lubricant,
bearings, axles and labor.

[

Oil Always
Clean

Standard Automatic Lubricator Co.

810 Arcade Building, Philadelphia, Pa.

Lieber’s Standard Gode

ENCGLISH. FRENCH,
PRICE, $10.00.

The Ciphers a-e selected from the ‘“OFFICIAL
VOCABULARY,” care having been taken to omit

SELECTED
such paANGEROUS ciphers as ‘"cheap,” ‘‘charge,”
CODE WORDS “collect,” “bi-monthly,” *‘eleventh,” ‘‘eight-

eenth,’” “cargo,” etc., which are found in other codes.
The Code contains 800 pages of 75,000 Ciphers; 65,000

have sentences, and 10,000 are blank, enabling the
addition of private phrases under their proper headings.

SPANISH.

CONTENTS

DIRECTORY LIEBER:S I\IANUI‘\L, published every t'hree months,
contains a revised list of those using the code.
OF USERS NO OTHER CODE FURNISHES SUCH A LIST.

That Lieper’s CobE is recognized as the best ever
BEST EXTANT " e i ;

offered to the public is shown by the following
houses who have unqualifiedly endorsed it in preference to all others:
IM])Lrt & J. M. Anderson Mfg. Co.

1. W. Johns Mig. Co.
Okonite Co.

Lewisohn Bros.

Carnegie Steel Co.

John Stephenson Co.
Jethlehem Iron Co. Baldwin Locomotive Works.

Eugene Munsell & Co. Brown Hoisting & Conveying Ma-

Garton-Daniels Electric Co. chine Co.

McCardell, ‘Nest & Co. J. G. Brill Co.

Robert WV, Blackwell. Christensen Engineering Co.

Safety Third Rail Electric Co. Berlin Iron Bridge Co.
Stanuard Air Brake Co. B. F. Sturtevant Co.

Dick, Kerr, & Co. Riter-Conley Mfg. Co.
Risdon Iron Works. Ball & Wood Co.

E. H. Cadiot & Co. L. Ide & Sons.
Lorain Steel Co. Sprmgﬁeld Mfig. Co.
Westinghouse Electric & Mfo. Co. k dV\m llarrlngton, Son & Co.

General Electric Co. ‘ A. Fay & Egan Co.

Jackson & Sharp Co. V\'orﬂungton Pump Co.
Peckham Truck Co. | Babcock & Wilcox Co.
Baltimore Car Wheel Co. Westinghouse Air-Brake Co.
American Metal Co. Manning, Maxwell & Moore.

LIEBER CODE CO.,

2 and 4 STONE STREET

NEW YORK. LONDON, E. C.

87 QUEEN VICTORIA ST.

PERFECT
LUBRICA-
TION «w

MECHANICAL
not

CAPILLARY

Economy Journal Lubricalors and
Dust Guards

Prevents ** Hot Boxes.,”  Applicable to any Standard M. C. B. Box.

Feeds anv O1l. Doubles Lite of Journal Brasses.
50 PER CENT. SAVING Guaranteed. No Waste Packing Used.

We will demonstrate our device on your road without
expense to you.

RAILWAY
JOURNAL LUBRICATING
COMPANY

MILWAUKEE AND CHICAGO
12th St. and St. Paul Ave. Monadnock Block

ADDRESS CORRESPONDENCE CHICAGO
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Steel Wool
Journal Packing

NECESSARY FOR HIGH SPEED
HEAVY WEIGHT ROLLING STOCK

205 cars on the Wentworth Avenue and Hal-
sted Street Lines packed with Steel Wool
Journal Packing, "saving the f Chicago City
Railway 33; to 50 of expense of lubrication
and obviating entirely the hot box evil,
Nearly 200 Steam and Street Railways already

equipped. Let us send you a trial sample.

Federal Supply C%:

1209-1213 Stock Exchange Bldg., CHICAGO, ILL.
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There 1s no need to run
flat wheels, nor to throw

them away. Just use the
Wheel Truing Brake Shoe

in place of the regular shoe until the wheel
is true. No need to remove wheels or take
the car out of service.

The trouble is less and the cost is less
than bv any other method.

WHEEL TRUING BRAKE SHOE CO.
DETROIT, MICH.
L DA bbb bbbbabbbbbbbbbbbibiid

ORI

BRAKE SHOES

The Approved Standards
of American Railway Practice
for Steam and Electric Service

THE
AMERICAN
BRAKE SHOE

EETER CORNING
- & FOUNDRY CO. o
NEW YORK .
. LAPPIN 170 BROADWAY DIAMOND ““S"
e . CHICAGO
( ‘d‘\i\\\\ WES " 'RN UNIPN BLDA.
N‘\N 7
S/

Elevated and High Speed Interurban Equip-
ments require Steel Back Brake Shoes

MISCELLANEOUS IRON AND STEEL CASTINCS

Marginal Protecting Strip

AN ECONOMY IN THE MAINTENANCE OF ASPHALT PAVING

B o 2

Top View

'MARGINAL
PROTECTING
STRIP

T —

Bottom View

UNPROTECTED PAVING PROTECTED PAVING

STREET RAILWAY JOURNAL.

| REc TRADE MaRKS | THE PHOSPHOR BRONZE SMELTINGCoO. me-:n
2200 WASHINGTON AVE. PHILADELPHIA
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGUTS ,CASTINGS,WIRE ROOS,SHEETS,ETcC.
—DELTA METAL—=
CASTINGS. STAMPINGS ano. FORGINGS.
ORIGINAL aAND SoLE MAKERS IN THE U.S.

HARTMAN HIGH TENSION OIL
SWITCHES ano CIRCUIT BREAKERS

contain many points of advantage over ﬂlmlla.r apparatus now in
use. They are described in Bulletin *“D,” which will be mailed on
request.

We make a special direct current circuit breaker forthe protection
of railway feeder circuits. These circuit breakers may be installed
on the back of the switchboard in the usual manner or they may be
install- d at points remote from the station, and can be closed or
opened at will by means of our system of remote electrical control.

Send for descriptive matter and prices.

HARTMAN CIRCUIT BREAKER CO.
MANSFIELD, OHIO

are being made a standard on all the
leading surface, street and interurban
roads. All couplings are machine
fitted and we make sixteen sizes to iy
meet any requirements. & SF S

Are now astandard on all of the elevated roads of this country and

We build the most complete draft rigging yet devxsed
SEND FOR NEW CATALOGUE

W. T. VAN DORN COMPANY, Monadnock Block, CHICAGO.
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i
The Very Fact

that the U. S. Sleet Cutter
is light, strong, compact—
easily attached without
tools of any description and
designed on practical lines,
should commend it to all
Street Railway Managers.

MADE OF HIGH-GRADE STEEL BY THE MOST APPROVED AND SHIPPED FROM STOCK.
UP-TO-DATE MACHINERY

CAPACITY 6O, 00O PINIONS PER ANNUM

NO DELAY—WE SHIP FROM STOCK R. D.NUTTALL COMPANY
E. W. BLISS CO., .5 rrorcnie co. PITTSBURG, PA.

 CABLE ADDRESS BROOKLYN, N. Y., U.S.A.

*‘@LISS-BROOKLYN'"

Ventilating System for Trolley Car Motors

Covered by several broad and basic palenls.

By its use motors are kept cool and clean—all the highly heated
air, dust and foreign matter is expelled—armatures, field coils, bearings,
etc , are saved from damage. Operating expenses of trolley roads

. largely reduced in the saving of repairs, labor and power. A well-known
', consulting engineer has said ‘‘that no trolley road could afford to do
without it.”” Is applied at moderate cost without injury to car. In the

| cut, air collector is on top of car. May be used on dash or under plat-

. form as desired. b, pricULARS ON APPLICATION

- ELECTRIC MOTOR & GENERATOR VENTILATING CO.

572 DREXEL BUILDING, PHILADELPHIA, PA.
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D. €. NOBLE, Pres. and Treas. . e N 0 - _ CAPITAL
L. C. NOBLE, Vice-Pres. - T - i $500,000.00

Springs for Also

Indim G FOR EVERY PURPOSE  [un,

adapted to . f\grilcultural
High Speed mplements,
e BEST MATERIAL USED. p e
for Locomotives, of the

Freight, Coal Highest
a;g‘goumpoéars ALL SPRINGS OIL TEMPERED Gra do

QUALITY AND WORKMANSHIP CORRESPONDENCE AND
GUARANTEED ORDERS SOLICITED

PITTSBURGH SPRING & STEEL CO.

1416-16 A=17 FARMERS BANK BLDG., PITTSBURGH, PA.

wslirinn IIII’I! IIIIII|IIIIIIIIIIIII"l"lllllllllll"lIlIIlIIIII|IIIIIII|lllIIIIIIIIlllIIIIIIIllll!llllllllllI{Illlll"l’llHllIIIlllllllllllllllIIllIIIIllImllI’lllllIﬁillllllllllIIIIIIllllllIIIII"I“IIIIIIIIII‘IIIIIIIIIIIIIIIIIIIIIII"IIIIII|IIIIIIII|I‘IIIIIIIIIIlIIIIIIlllIIIIIIIIIIIIIIII|||IIIIIIIIIIIlIlIIlllIlIIIII LTI

ARCHIBALD M. McCREA, Pres. L. G. WOODS, Vice-Pres. A. PANCOAST, Sec'y and Treas

Union Spring <o Manufactur-
ing Company, s s s

Branch Offices

D. L. Markle, Old Colony Building, Chicago, Ill.
Southern Railway Supply and Machinery Co., Savannah, Ga.

General Offices ando Works, at New Kensington, Pa.
CAPACITY OF PLANT, 60 TONS PER DAY

L T T T T T T T e T i T T A T TR T T T N HH TR B T T U D T T AU T L
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Pailway Steel-Spring Co.
STEEL TIRED WHEELS

RHRHRIHKIRSRIRHR KK HRHRHKIHRIHKIRIRIRIHKIHKIHKIHKIRIHRIHRILHRIRHRHRHRAR

Adopted Safer,
as More
Standard Durable
by and
Principal More
Electric Economical
and Than
Interurban Cast Iron
Roads Wheels

Blue Prints and Prices Furnished on Application

GENERAL OFFICE:

71 BROADWAY, - - - NEW YORK

BRANCH OFFICES:

RERSIRHRIHRHRIHKHKIKIHKICIIHRIRIRIIRIRIRIIR KA HKRHKHRHRHRR

GHIGAGO, - = - - 1380 Old Golony Building
ST. LOUIS, - - - - Lincoln Trust Building
WASHINGTON, - - - B - 17 Sun Building

ST. PAUL, - - - - Pioneer Press Building
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J. P. SJOBERG & CO.

933-539 West 32d Street, NEW YORK,

MANUFACTURERS OF

| STREET CAR WOOD WORK

The Most
Popular Car RS I0ASRa For
Sash and i@ i

Blind Spring WThalsixt Repairs

= | onthe Market - — Rebuilding
Stationary
Vestibules

Also Portable Vestibule Fronts Complete

e=eﬂf0rced For Interurban Cars

Spoke Wheels

For City Service

This Wheel is being substi-
tuted in place of the old
style Plate Wheel because it

S oo o does NOT rumble and roar

tronger Spokes. ronger h d City St 3

Flange. Deep, Even Chill e e
The Only Spoke Wheel for

Safety.

A Sample Order will prove
its superiority over the old
style Spoke Wheel,

Heavy, High-Speed Service

| St.Louis Car Wheel Co.

o Write for Booklet on Wheels $T. LOUIS, MO,
0000000000000 00 0000000000000 00 0000000000000 000000000000000000000000

00000000000 00000000000000000¢

§ Greater Mileage.  Absolute
%
L 2 4

224444

NATIONAL CAR WHEEL COMPANY |

MANUFACTURERS OF

'STREET CAR WHEELS

Works:

General Offices : ROCHESTER, N. Y. |
SAYRE, PA.

PITTSBURGH, PA. e

NEW YORK CITY
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SUCCESSFUL

Gasoline lL.ocomotives
and Motors

To lessen the cost of Suburban and Interurban Street Car and Railroad Service are being made by the

PROUTY-=-PIERCE LOCCMOTIVE MFG. CO.
STOCK YARDS STATION. KANSAS CITY, KAN.
A0 000 O OO RO

v

AT
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For Carrying Long Cars Around Curves of Short Radii, the
Taylor Swing Motlon Double Truck is Superior to All Others

Constructed to mount a car low down, and to accommodate long cars that are FRAMED NARROW on the sills. The wheel base is
4/ 677 with 33’/ wheels, and 4/ 3’/ with 30’/ wheels. The only short wheel base Double Truck on the market with swing
motion and elliptic springs for the riding of the car body. Constructed on the best principles of Master Car Builders standard
practice. The brakes are of the live and dead lever system, made extra strong, so that air-brakes can be used if desired.

TAYLOR ELECTRIC TRUCK CO., Troy, N. Y., U.S.A.

Agents for Great Britain Our Export Trade (outside of Great Britain) is Handled Exclusively by
ESTLER BRCTHERS, 25 Laurence Pountney Lzne, Cannon St., London, E. C. DUTILH-SMITH, McMILLAN & CO., Broad-Exchange Bldg., New York

ESTABLISHED 1839

J- M. JONES’ SONS

WEST TROY, N. Y.
BUILDERS OF

High Grade Cars
for Electric Railways ~

SIS IS SIS SIS IS IS IS ISISISISISEIS IS IS IS IS IS IS S BS IS IS IS IS IS IS IS EEE-.EEEEEEEEEEEEQEEEEE%

THE JEWETT CAR CO. !

Builders of High Grade Cars
for Electric Railways

NEWARK, = OHIO, U. S. A.
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The Laconia Car Company Works

P. W. WHITTEMORE, Treas. BOARD OF TRADE BLDG., 131 STATE ST., BOSTON, MASS. ). C. SPRING, Vice-Pres.
Works: Laconia, N, H.

BUILDERS OF ELECTRIC CARS AND TRUCKS

MALLEABLE IRON CASTINGS FOR ELECTRICAL WORK

THE

AMERICAN CAR» FOUNDRY (0.

Jackson & Sharp Plant,
Wilmington, Del.

i A

Builders of Any Type of Cars for Stéa;n, Electric or An
Either Domestic or Export Trade.
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) b ol }?
THE BALTIMORE CAR WHEEL COMPANY
W. S. G. BAKER, President and Treasurer BALTIMORE, MD., U. S. A. J. PAUL BAKER, Secretary

MANUFACTURERS OF

THE J .ORD BALTIMORE

4-WHEEL BOGIE AND MAXIMUM TRACTION
ELECTRIC CAR TRUCKS

CHILLED WHEELS OF ALL PATTERNS AND SIZES FOR EVERY SERVICE, WITH OR WITHOUT AXLES

The wellsknown Bemis Number 45 Electric Truck.

HIS truck has been adopted as the Standard Truck on some of the leading roads of the
country and is especially adapted for City and Interurban Service. All of our Trucks
are equipped with either M. C. B. or Bemis Dust-Proof Boxes.

{

BEMIS CAR TRUCK CO.

GENERAL OFFICES

120 Liberty Street, New York City

Factory: SPRINGFIELD, MASS. THOS. F. CAREY, 53 State Street, Boston, Mass.

|
Eastern Agent. i
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McGuire Manufacturing Co.

Pneumatic Sprinkler in Operation, Spraying Water 45 Feet on Each Side of Track

I l 4 PRIt

R | %?nmﬁmgg&mfm
; g i

Snow Sweeper with Side Wirng Plows
lllustrations, Blue Prints, Specifications and Other Data Cheerfully Furnished

. . 122-132 N. SANGAMON ST.
McGuire Manufacturing Co., = lireReo
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PECKHAM’S system of Single and Double Electric Trucks

Adapted to any and ali conditions of Electric Railway Service. The Largest and Most Complete System ia the Worlid.

“METROPOLITAN SPECIAL.”

iDesigned f'or 20 and 22 ft. C'osed and 30 to 32 ft. Open Electric Cars. Guaranteed to make a speed of 20 miles per hour
without ¢ Oscillation.”” Adopted as standard by the * Metropolitan Street Railway Co.,” New York.

“Standard? ““M. C. B. NOo. Z0O=A.."

Designed for 50 to 60 ft. < High Speed’’ Electric Cars. Carrying Capacity 80,000 Ibs. per car. ¢ Triple Elliptic Spring
Swing Bolster.”” Double Roller Side Bearings. Taylor Non-Chattering Brake Hangers.

“C“Extra Strong?® ““M. C. B. NOo. Z6.°°

5

o Y

Designed expressly for ¢« High Speed’’ Electric Rallways. Carrying Capacity, 100,000 Ibs. per Car. Triple Elliptic Spring
all Steel Bolster. BLUE PRINTS, PRICE LISTS AND CATALOGUES FURNISHED ON APPLICATION,

THE PECEREKHANM MANUFACTURING CO.

EEKINGSTON, IN. Y.

General Sales Office; 26 CORTLANDT STREET, NEW YORK CITY.
BOSTON, 53 State Street. LONDON, 59 City Road, E. C. CLEYELAND, 312 Electrlc Building.
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THE G. C. KUHLMAN CAR CO.

Office and Factory: o GEORGE S. HASTINGS & CO.
COLLINWOOD, O. Car Builders R e

llustrating Beauty of Design.

T Trempmmngm—m s
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‘A[E\ have illustrated strength of
construction by showing one
of our cars that was thrown
from the track, turned a somersault,
and came out intact. We also illus-
trated durability by showing one of
our cars that has run for six years
without repairs and without sagging.
We wish now to call your atten-
tion to our claim of beauty in design
on a car that was built by us for the
Indianapolis & Eastern Railway Co.,
[ndianapolis, Ind. We suggest, if
you are in the market for a modern
interurban coach, that you let us
build you some like these. Write
for specifications and photographs if
you are in the market.

THE G. C. KUHLMAN CAR CO., CLEVELAND, ©.
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The Romunder “Comfort” Passenger Car

Patented and patents pending in the United States and foreign countries.

The Ideal Observation Car for Local, Interurban and Steam Roads

Covers every requirement sought for both in comfort and attractiveness, combined with greatest strength
and wearing power at a price not exceeding the best production of a closed car as now built,

o

‘
i
i
|

| 5 A.TIEMARN . 1wu3
| IN WINTER

= a8 PP

“Copyrighted 1903 by Hermann Romi’mder".
One continuous roof, extending from side to side and from end to end, overhanging the body of the car, producing a high and roomy interior
of the car at a reduced total outside height, and obviating the monitor roof.

System of perfect ventilation through outer ventilators between the side posts, above the side windows and under the eaves of the overhanging
roof, and inner ventilators in the ceiling of the car,

:
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Interurban Combination ‘T'ype of the “COMFORT" Passenger Car.

Stecl bemchion, Laige o dowe patfeck momtllation  watepeosf rwcod vencsnng

S pootebogouoogn

Baggage Compartmert Smoking Compartment |

R LY

44444

Jatontod +Jatentsapplics fou
COMPANIES DESIRING THIS TYPE OF CAR CAN BUILD SAME OR HAVE SAME BUILT ON A REASONABLE ROYALTY
SPECIFICATIONS AND CONSTRUCTION DRAWINGS WILL BE FURNISHED IN EACH CASE AT COST

For catalogue and further partlculars, address

H E R M A N N R 0 M l.j N DE R s 315 Garfil;?c;ex:::ui(l)v:::l;ee. Wis.

Representative for the Continent of Europe: F'erd, Romiinder, Gladbacher Str., 20, Cologne, Germany
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Six Great Type

F—

—

There are six patented types which have won their way into the large systems and
have proved their entire suitability in such an unmistakable manner as to have a definite
place in the car world of to-day, and these are the Convertible, Sem,'i—Convertible, Narragansett
and California types of the J. G. Brill Company, and the Accelerator and Semi-Accelerator
types of the Brownell Patents Company. We feel particularly fortunate in having the right
to build these cars, because each type meets all the most highly developed conditions of its

special field and is being ordered and re-ordered by same companies, and the general demand

CONVERTIBLE CAR (Brilt Patented) CLOSED

for each is increasing rapidly. Fach type has all the good features of the standard car, or
cars, it supersedes, avoiding the short-comings that have been revealed in general practice
and including certain additional features which promote the greatest economy, comfort and
safety. We of course build open and closed cars of all sizes in the standard styles, and also
design cars to suit special conditions. Our supply department is ready to meet the require-
ments of Purchasing Agents regarding material and equipment of every kind for electric
rolling stock.

AMERICAN CAR COMPANY

ST. LOUIS, MO.
— e |
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Your ‘passengers deserve first consideration—
but your express and freight service should

be properly handled also.

Perhaps some combination passenger and baggage cars such as illus-
trated on this page will meet your requirements. Or maybe you need
special cars for express and freight service exclusively.

In either case, we are prepared to design a car that will meet your

conditions, or to submit estimates on cars of your own design.

After you have given us the order you needn’t worry about the work-
manship. We won’t take the contract unless we can build the cars in a
manner that will sustain the Stephenson reputation.

JOHN STEPHENSON COMPANY

Works: Elizabeth, New Jersey =~ New York Office: 16 Exchange Pl

PETER M. KLING, General Manager JOSEPH C. WILLETTS, President
E. J. LAWLESS, Agent ' LEANDER M. DELAMATER, Treasurer
JOHN G ROOT, Secretary
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THE ST. LOUIS CAR COMPANY

wishes the Street Railway industry in general and its patrons in particular

A Happy and Prosperous New Y ear

GEO. ]. KOBUSCH, President. -
“H. F. VOGEL, V. P. and G. M. GEO. A. H. MILLS, Secretaty and Treasuret.
E. I. ROBINSON, V. P. and G. M. Laclede Plant.
W. S. McCALL, General Sales Agent, St. Louis, Mo.

Malleable.and ij Iron. — = i . o s iR
Fundry : . ‘ :

Ot. Levis
Car Company-

F. E. HUNTRESS, General Eastern Agent, GUS KOCH, Pacific Coast Agent,
New York and Boston. San Prancisco, Cal.
CHAS. G. ETTE, Secretary,
St. Louis Malleable Casting Co.

ST. LOUIS CAR COMPANY
ST. LOUIS, MO.
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QUICK AND EFFECTIVE

Out Patented Vertical Wheel Brake has many strong points— we submit the following for yout
consideration :

It is easfer to operate than the handle, as motormen can use both hands in operation.
" It is simple in construction, yet it is strong.
It saves platform space, and removes the danger of mjurmg passengers by flying brake-handle—a
| frequent occurrence.

It gives quicker and more effective action on the brakes than can possibly be obtained by the use
of the brake-handle.

This wheel brake is fitted up against the dash. Dished wheel brake is geared to work staff per-
pendicular to dished wheel. Leverage of 20-inch wheel is equivalent to 14-inch handle.
It will pay you to investigate.

ST. LOUIS CAR COMPANY
ST. LOUIS, MO.
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PHILADELPHIALU.S.A. 110 CANNON STREET
Cablegrams London, E.C. England
M i PN PY NOVES BROTHERS.

i 9 109 PItt St., Sgdneg
Axies,” London C AR S AN‘D TRUC KS Agents for Australasia

The Three Semi-Convertibles

What is there to be said in favor of the removable-window semi-convertible ? It has no wall
window pockets, and so the ends of the seats are brought between the posts and against the side
lining, allowing the seats to be longer and the aisle wider. It costs something, however, to remove
and replace the windows, and it is no easy matter to determine just when it should be done. When
the windows are out the car must depend upon its curtains for protection. What can be said in
favor of the wall window pocket semi-convertible? It is a self-contained car—that is about all that
can be said in its favor, for the window pockets are in the wrong place. They take up much valuable

space, and careless passengers use them as cuspidors and rubbish receptacles. The Brill Semi-

L

SEMI-CONVERTIBLE CAR (Patented)

Convertible has the good features of both these cars, and avoids the objectionable ones by having
the window pockets in the side roofs. The manner in which the details have been carried out is
singularly complete, and the operation is simply perfect. ‘The lower sash is raised alone at first,and
when the tops of both sashes are abreast the upper sash hooks itself on and is carried into the roof
pocket. Only one runway in each post is required, and that is entirely of metal. There can be no
sticking, as the trunnions at the corners of the sash, which move in the metal runways, are also
metal. The ease with which the windows are operated is always astonishing to passengers. The
system is of course just as applicable to straight-sided cars as curved. Amnother thiﬁg in favor of

not having wall window pockets is that the window sills can be as low as desired.
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Long, Open Cars, with Easy Steps

The 19%4 inches from the rail-head to the step, or running-board, of a single-step double-truck car
is much too high for women and children, and even
awkward and unsafe for men, and the 17 inches
from the step to the car floor is worse still, for the
passenger must pull himself between the posts, a
more difficult operation than drawing himself up in
front of it as he does to reach the first step. Now
? it 1s impossible to have the car floor lower than 3614
- inches, and the height of the single step mentioned
is probably the best under the circumstances. The
double step 1s therefore a genuine necessity, and we
have it in the Narragansett without exceeding tlie
width over all of the single-step car, for the upper
step 1s on the lower flange of Z-bar sills, and the step
heights respectively 16, 13 and 7% inches. Z-bar
sills are much stronger than timber, in fact the Nar-
ragansett is the strongest open car ever built. The
posts have a deep setting in brackets bolted to the
sills. The lower part of the posts are enclosed in
Brill Patented Round-Corner Seat-End Panels, as
the illustration shows. The seats are full standard
length, and i1 every way the car has all the good
features of standard coustruction, with the advant-
ages of easier ingress and egress ané greater
strength. For summer excursion service it has no
equal, and is the only practical open car for mount-
ing on double trucks having equal-sized wheels.

SECTION OF “NARRAGANSETT” CAR

BRILL “NARRAGANSETT” CAR (Patented)
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The Car that Leads A Double Life

The Convertible not only does the work of two cars, but does it better, for it is always ready to
meet any change of temperature. The large class of people who do not use street cars for business
purposes want comfort and protection, and if it is not given them will not go out on threatening or
stormy weather. Where ordinary cars are used many fares are lost because people who have but a
short distance to go prefer to walk rather than suffer the discomforts of closed cars in warm
weather or open cars on stormy or chilly days. It is little to be wondered at that the Convertible
is a remarkably popular car,and one that people will wait for in preference to others, for the choice
is with them whether it shall be open or closed. Managers are usually glad enough to be rid of the
‘“ weather-prophet ” business. The sashes and panels are light enough for any one with moderate

strength to raise into the roof-pockets, and the operation is simple enough for any one with ordinary

 HINGTON WATER POWER COMPANY f
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CONVERTIBLE CAR (Patented), Windows and Panels in Roof Pockets. * Narragansett®” Sill Steps.

intelligence. A pair of sashes weigh fifteen pounds, and a panel eighteen pounds. The ﬂexible; double-
sheet metal panels are thoroughly water-proof, and the air spaces in them enable the car to retain
heat. The width of the monitor deck is not materially reduced by the pockets in the side roofs. In
a car measuring eight feet over the posts, the clear interior width of the deck is forty-six inches.
The cars of the Washington Water Power Company, shown above, include in their construction the
Brill ““ Narragansett ” type of double steps. This arrangement comprises Z-bar sills, with the upper
sill on the outward-extending lower flange of the Z-bar, thereby utilizing the space ordinarily occu-
pied by a timber sill. These cars are mounted on Brill “ Eureka” Maximuinu-Traction trucks, which
carry them low, but it will be readily seen that with this arrangement double trucks having equal-

sized wheels may be used.

B R
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Traits of Character

One of the finest traits of the No. 27-G truck is shown when it rounds a curve—there is no

lurch nor jar to the car body, nor grinding of the wheel flanges against the rail heads, no matter

Sectional View of Equalizing Spring Link and
Relative Parts

A—Equalizing Spring Link.
B—Truck Side Frame.
C—Equalizing Spring Cap.
D—Equalizing Spring Bolt.
E—Equalizing Spring Seat.
F—Ends of Elliptical Springs.

H—Rocker Casting.
I—Equalizing Spring Bolt Nut.
(Top of Nut is shaped like top ot
Rocker Casting, to which it is set
at right ang]es%.

K —Equalizing Spring Link Nut.

what the speed is. That is because the Brill patented system
of equalization includes spring-links which perfectly cushion
the side-swing of bolster. A good proof that the frame does
not tilt is that the brakes retain their adjustment longer than
with other trucks, and a non-tilting frame is extremely im-
portant in a truck having outside-hung motors, for the ten-
dency is for the motors to bounce and cause the frame to
oscillate. Our truck is good for thirty to thirty-five miles
an hour without oscillation. The side frames of the truck are
cast or solid forged in a single piece. We never use riveted
or built-up work, as it is literally impossible for such frames
to keep square. The solid forged frame is vastly better than
the cast, because it cannot be crystallized by shocks or vibra-
tion. Solid forging, as we do it, is using metal with a fibre
to it and toughening it by shaping it under 2,000 ton hydraulic
presses. We are the only makers of solid forged frames for

trucks—frames that are safe and sound for all time.

Brill Truck 27-G (Pateated). For City and Suburban Service
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THE SPRAGUE-
'GENERAL ELECTRIC

SYSTEM OF

MULTIPLE UNIT CONTROL

FOR ELECTRIC TRAINS

THE FOLLOWING ELECTRIC
RAILWAY COMPANIES ARE
OPERATING OR HAVE ORDERED
THIS FORM OF EQUIPMENT:

Has been a i Athens & Pirzus Railway, Athens, Greece.
en adopted exclu'swely by The New ﬁ“,’;?:’ Elgg{il;:é‘.sﬂiﬁéal\ggyl?ailw:;,sCh’;E:;eo ol
York Underground Railway ( Interborough Dot Albany Rallroad. Boston, Mass,’

. . . Boston El d Ry., B , Mass.
Rapid Transit Company), after exhaustive Dot & Mere & R Concord .1

. . ’ Boston & Worcester Street Ry, Co., Boston, Mass,
and 1mpartlal tests, on account of its Boston & Worcester Electric Railway, Worcester, Mass,

Brooklyn Rapid Transit Co., Brooklyn, N. Y.
Butte Electric Railway, Butte, Mont.
Canton & Akron Railway, Canton, Ohio.
1 S f tv t P d E l Sintral London Railway, London, England.
—_—a 0 emin de Fer de L'Ouest, France.
€ y assengers an mp oyees Chesapeake Transit Co., Chesapeake, Md.
Chicago, Burlington & nglcy R. R., Deadwood, S. D.

o i ili H Columbus, Buckeye Lake & Newark Railway, Columbus, Ohio.
2 Rellab]llty 0f Seerce Columbus, London & Springfield Railway, C'olumbus, Ohio.
%olumbus, Delawagie & Marion Railway, Columbus, Ohio,

ayton, Lebanon & Cincinnati Railway, Dayton, Ohio.
3_C0mf0rt tO Passengers Denver & Northwestern Railway, Denv’er, Col. ’
Detroit & Chicago Railway, Detroit, Mich.
Henry A. Everett. Cleveland, Oh'o. .
4—ECO nomy Of Power Fonda, Johnstown & Gloversville Railway, Gloversville, .Y.
Great Northern & City Railway, London, England.
5 L C f M Houghton County i;allway Co., Hanco&k, Mich.
S i Indianapolis & Northwestern Traction Co., Indianzpolis, Ind.
ow 0st 0 aintenance International Railway Co., Buffalo, N. Y. g g

Xlgterhomugh Rapid Transit Co., New York,N. Y,
6 2 s obu Railway, Kobu. Japan.

SlmpllCltY Lake Shore Electric Railway, Toledo, Ohio.
Lou'siana Purchase Exposition, St. Louis, Mo.
Manhattan Railway Co., New York City.

Mediterranean Railway Co., ltaly.

Milwaukee Electric Railway Co.. Milwaukee, Wis.

National Railway Construction Co., Boston, Mass.

New Albany Railway, New Albany, Ind.
Newark & Zanesville Railway Co., Newark, Ohio.

N. Y., N. H. & Hartford Railway, New Haven, Conn.
Northeastern Railway, England,
North Shore Railway Co., San Salito, Cal.

Northwestern Elevated Railway, Chicago, Ill.
Oakland Transit Consolidated Ry., Oakland, Cal.
GEN ERA L O FFICE Paris Metropolitan Tramway Co., Paris.
Paris-Orleans Railway, Paris, France.

Prussian Government Railway, Berlin, Germany.
Rochester & Eastern Railway, Rochester, N, Y.

Saginaw Valley Traction Company, Saginaw, Mich.
C e n e C a ° Schenectady Railway Co., Schenectady, N. Y.
, L Scioto Valley Pool Co., Columbus, Ohio.
Seattle & Tacoma Interurban Railway, Seattle, Wash.

: South Side El d Railway Co., Chi , L
NCW YOl‘k Offlce : 44 Broad Street Uo:;ergrloindel‘:llaelcetric ?{la‘ﬁuyay: Ltd.,“ﬁf:don, England.

Union & Glens Sps. Railway, Union, S. C,
Wilkes-Barre & Hazelton Railway, Wilkes-Barre, Pa.

SALES OFFICES IN ALL LARGE CITIES

This makes a total of Fifty-four
roads with 2,470 equipments up
to December Fifteenth, nineteen
hundred and three.

FOR GREAT BRITAIN AND IRELAND:

The British Thomson-Houston Co., Ltd.
Rugby and 83 Cannon St., London, E. C.
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