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B Profit or Deficit B 
□ □ 
□ □ 
B - Frequently Depend upon B 
D D 
0 M C 

0 

B aintenance ost [s 
□ □ 
□ □ 
□ , , JOE," said the General Manager to the Superintendent, "we are □ 
□ at last on Easy Street. During 1914, with a decrease in D 
□ 0 □ passenger receipts, we have earned a very reasonable return 0 
□ on the investment of the property. We made most of it in □ 

6 decreased cost of maintenance. Westinghouse HL Control and 6 
□ commutating-pole motors have surely put this road on its feet." □ 

□ □ 
□ □ 
□ "Yes, Boss," answered Joe, "it looks that way. I have a recom- □ 

D mendation here now fo! you to retire the balance of our old motors D 
□ □ 
0 and substitute Westinghouse No. 323." □ 

□ u 
6 "Well, Joe," said the General Manager, "with the showing you ~ 
□ have made, earning not only the interest but also reducing costs, as U 

6 well as giv:ing far better service, we will not have much trouble getting B 
□ the board to authorize it." □ 

□ □ 
□ 0 
~ □ u Westinghouse Electric & Manufacturing Co. 0 
□ □ 
· 6 Sales Offices in All ® East Pittsburgh, 8 
□ Large American Cities O Pennsylvania D 
□ D 
□ D 
□1----------------c----------------------=-,--=-=-,----=-------=--=-□ 
00 □□□□□□□□□□□□□□□□□□□□□□□□□□□□ □□□□□□ □□□□□□□0 □00000□ 
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Economical 
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", ~11' . / Westinghouse 
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: ~ . •· / 1261 Broadway, New York. 

>\\_/ Please send a copy of lamp data 
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/ / Name .. .. .......... . .. ... .. . ......... . . . .. . 
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.\!ember Soci ety for E lect ric1l Development. "Do it E lect r ica lly. / 
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ODO□□ OD □ C! Ol.J □ □ DD [1 □ □ □ □ D □ □ D □ □ D □ □ □ □ D □ □ □ □ □ O O □ □ □ □ □ □ □ □ □ □□□• 
□ □I 
□ □ 
□ □ 
□ □ 
□ □ 
D □ 
□ □ 

B INERTIA B 
□ □ 
D □ 
D □ 
□ (What It Means in Railroad Engineering) 0 
0 □ 
D □ 
0 ----------- □ 
D □ 
0 INERTIA IS THE TENDENCY OF A BODY AT REST TO 0 
0 REMAIN AT REST; OR OF A BODY IN MOTION TO 0 
0 CONTINUE IN MOTION. □ 
D □ B THE INERTIA OF ANY MOVING TRAIN CAN BE INDI- □□ 
□ CATED IN TERMS OF ENERGY, WHICH IS EQUAL TO 
□ ONE-HALF THE MASS MULTIPLIED BY THE SQUARE □0 □ OF THE VELOCITY, AND USUALLY EXPRESSED IN □ 
0 F OOT POUNDS. □ 

□ IF A MODERN SIX CAR PASSENGER TRAIN WEIGHS □ B 1,500,000 POUNDS AND ATTAINS A SPEED OF 60 MILES □□ . 
□ PER HOUR, IT HAS ACCUMULATED OVER ONE HUN- □ 

DRED AND EIGHTY MILLION FOOT POUNDS OF EN-B ERGY TENDING TO KEEP THAT TRAIN IN MOTION. B 
□ INERTIA IS WHAT THE AIR BRAKE IS UP AGAINST. 0 
□ T HE CONTROL OF INERTIA OR THE ENERGY OF MOV- □ 
□ ING TRAINS WAS A MAN'S JOB IN 1870, WHEN AIR 0 
□ BRAKES WERE FIRST APPLIED. TODAY-45 YEARS 0 
□ L ATER-THIS PROBLEM-WI TH TRANSPORTATION IT- 0 
□ SELF-HAS GROWN TO GIANT PROPORTIONS. 0 
□ □ 
□ WHAT IS THE ANSWER? 0 
□ □ 
□ MODERN BRAKES CONTRO L MODERN TRAINS MORE 0 
□ P ERF ECTLY AND WITH GREATER SAFETY AND ECON. 0 
□ OMY THAN EVER BEFORE I N THE HISTORY OF THE 0 
□ ART. 0 
□ □ 
□ I F NECESSITY IS THE MOTH ER OF INVENTION, 0 
0 THEN INERTIA IS THE FATHER O F THE AIR BRAKE. 0 
□ □ 
□ □ 
□ ----------- □ 
□ □ 
□ □ 
□ Suggested by the □ 
□ □ 
□ □ 
8 W estinghouse Traction Brake Company B 
□ □ 
□ Works: Wilmerding, Pennsylvania □ 
□ □ 
□ □ 
□ PITTSBURGH: Westinghouse Build ing NEW YORK: City Investing f1u ilom)1 □ 

□ CHICAG O: Railway Exchange Building ST. LOUIS: Security Building □ 
□ □ 
□ □ 
□ □ 
□~~~~~~~~~~~~~~=~~~~=~=~-=--=-------~□ 
□□ □□□□ □ □□□□ □□□□□□ □□ □ □ □□ □ □□□□□□□□□□□□□□□ □ o □□ □ □□ □ □ □ u 
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In order to render good 
railways must be allo\\ ed 

service, electric 
to earn a fair 

return on a fair capitalization. 
- From Code of Pr i11 ripll's 

1ldoptrtl by A. E. R. , 1. 

The return s on an inves tment can frequent ly be 
con siderably increased by ve rx sli g htly in creas­
ing th e investrnen t. 

For example, the add itiona l investm ent req ui red 
to make an ordinary car into a 

Prepayment Car 
amuun t s to approximately 2 % . Yet th e advan­
tages gained by thi s slight in crem ent resul t in 
increased receipts which fr equently return thi s 
investment ten times over within eve ry year of 
th e car's life-actually repay the entire invest­
ment in the ca r fo ur times durin g the life nf the 
car. 

Progressive roads everywhere have shown 
that they app1·eciate the fa ct tha t our p10n eer 
wnrk and our continuous study of car engin ee r­
ing represented by the Prepaym ent patents en­
able us to render a distinct service-and that th e 
in vestment required to apply our idea s is in sig­
ni ficant as compared with th e return s whi ch such 
applications insure. 

PREPAYMENT CAR SALES C01\1PANY 

7 
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The Electric Railway Journal at 
the Panama-Pacific 

Exposition 

[MARCH 20, 1915 

F OR the convenience 'bf its friends, the McGraw Publishing Com­
pany, Inc., publishers of the Electric Railway Journal, Electri­
cal World, Engineering Record and Metallurgical & Chemical 
Engineering have equipped a booth in the Palace of Machinery. 

A cordial invitation is extended to all who are interested in the elec­
t ric r ailway field to avail themselves fully of this space while visiting 
the Exposition. 

It will be a pleasure to receive and care for visitors' mail addressed 
in care of the McGraw Publishing Company booth. 

Competent stenographers are in attendance to handle correspondence. 
Representatives in charge of the booth will be glad to give informa­

tion r egarding engineering work in the West. 
T he publishers' San Francisco office, Rialto Building, in fact, is head­

q uarters for technical information about the West, for editorial and 
business representatives there travel up and down the coast regularly 
so a s to keep readers of the McGraw Publications in intimate touch 
with conditions. 

U se the McGraw Booth as your office while you are at the fair. 

[ PUBLISHER'S PAGE] 
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Th e M achin e in O pe r ati on. P a t. a ppli ed fo r, :-J o Trou b le t o R em ove from Track. 

The Low Cost of Bonding 
With 0-B Type J Bonds 
is due largely to the electrically operated O-B M illing 
machine used for milling holes in the ball of the rail. 

Two men operate the machine and remove it from the 
track easily when necessary. A third man install s the 
bonds. 

Records of installations on different roads show that 
three men can be expected to bond more than 100 join ts 
per day, even under severe conditions. The total cost of 
in stalling is remarkably low. 

Let us give more detailed figures. 

THE OHIO BRASS COMP ANY 
Mansfield, Ohio 

Section o f T erm in a l In sta ll ed in Ha il, () . B Ty pe J E on ,! I11slallecl-- P ate n tea , 

9 
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A Big Help 
• 

1n Selling to 

E lectric Railways 

: I 

M~GjAi ~.ECfRICAL Dt~~~ . 

RAIL.WAY ,, . 
EDITION-~ 

FEBRUARY:, 1915 
~~-~ ~~P-•"i'-

McClµW PUBLISHING CO., lNC. 
taW...t-"th ~NwWY«k 

fr:·: oi·,· .,,.,,.·.·~. 

,'~" ... .,,. 1r« ~r .' . • :i, 

,_'Tt'~ J W"• ' H~ 
,w.lie# 

Who's the man t o see on that road ? 
The McGraw Electrical Directory t ells . 

What's that man's title? 
The McGraw Electrical Directory tells . 

Who's the Superintendent? 
The McGraw Electrical Directory tells. 

Who's the General Manager? 
The McGraw Electrical Directory tells . 

What kind of current does it use? 
The McGraw Electrical Directory tells . 

What's its generating equipment? 
The McGraw Electrical Directory tells. 

What make and type of boilers? 
The McGraw Electrical Directory tells . 

H ow many miles of track has it? 
The McGraw Electrical Directory tells. 

H ow many cars, what type, etc.? 
The McGraw Electrical Directory tells. 

W here are its shops located? 
The McGraw Electrical Directory tells. 

W here are its power stations and sub-stations 
located? 

The McGraw Electrical Directory tells. 

D oes it furnish lighting current? 
The McGraw Electrical Directory tells. 

D oes it operate an amusement park? 
The McGraw Electrical Directory tells. 

W hat roads does it control? 
The McGraw Electrical Directory tells. 

W hat are the names of the roads at Indianapolis? 
The McGraw Electrical Directory tells. 

W hat does this book cost? 
Five dollars a year. 

H ow often is it published? 
Twice a year. A new one has just been 
issued. 

H ow will it help our sales work? 
Write for a copy on approval and see for 
yourself. 

W ho publishes it? 
McGraw Publishing Company, Inc. 

What's their address? 
239 West 39th Street, New York. 

What shall we do about it? 
Write for your copy on approval 
TO-DAY. 
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SKEE-BALL 
For Big Park Profits This Summer 

Skee-Ball is the ideal amusement for parks and popular resorts. Its interest is 
permanent. From the beginning to the end of the season the crowds continue to 
play. It appeals to both men and women and furnishes enjoyment from the 
start, which increases as skill is attained by practice. 

FINALS OF A TOURNAMENT ON CHIEF BENDER'S ALLEYS 

The great Indian pitcher is seen sitting on the middle of the center alley. 
The Chief is a Skee-Ball expert as well as an enthusiast. 

SKEE-BALL as a money-maker is in a class by itself. Throngs are invariably 

attracted and seem unable to leave after they start to play. The Automatic 

Slot Machine and the Automatic Scoring Device reduce the cost of operation 

to a minimum. 

Order Now for Early Delivery. Write for Booklet . 

THE J. D. ESTE COMP ANY 
1534 Sansom Street PHILADELPHIA 

11 
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SAVES 
L.:i , 

~ ! re 

Maintenance You have charges against resistance maintenance 
if you use cast grids. They corrode and have 
so many joints that they soon open up. E. M. 
B. resistances eliminate 95% of the joints, are 
rustproof and when you put them on the ca r 
you can forget them. 

Labor 

Cost 

The best way to adj ust the steps on resistances 
is the "cut and try method. " With E. M. B. re­
sistances the loops in the material are used for 
terminals-each loop is a tapping point. Note 
how easy it is to shift from one terminal to an­
other. 

Ca-st grids break in shipment , they break in 
handling and in Service. E. M. B. grids a re 
11nbrea!wble. The material is drawn- not cast, 
and being rustp roof is practically indestructible. 
T heir e.ventual cost is therefore lower than that 
o f cast grids. 

\V rite us for data sheet which will enable you to 
g ive us just the right material fo r quoting. 

The Ellcon Cotnpany 
50 Church Street, New York 

3158 
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"UP TO THE M INUTE'' 

ELECTRIC RAILWAY CARS 
Call for Ellcon Porcelain Ena me led Barriers 

and Stanchions and Aero Metal Fit tings 

Showing Ellcon Aero Metal Fitt ings on New York Municipal Railway Car. 

T he E llcon snow-white enameled, hygie nic stanchion_~_ and Aero metal fittings which 
are going into modern cars all over the count ry are the finest product of the art. Baked 
g lass-hard at a high temperature, they are indestructible from ordinary causes, and are 
easily and rapidly cleaned. T hey a re ideal fo r ''puhlic relat ions'' considerations and are 
permanent value-adders to the ca rs. 

T he New York Municipal Rai lway Corporation has specified them for it s new sub­
way ca rs (illu strated).. The New York Ra ilways have furnished their I 50 center-en­
trance ca rs with them, and when the New O rleans Railway and Light Company wanted 
to meet the question of cleanliness plus durability in stanchions and general fittings for 
its new cars it ordered El lcon Porcela in Enameled Stanch ions and Aero l\fetal Fittings. 
They are also in use on or have been specified on many other car orders. 

E llcon Enameled Fitt ings and modern car equipment are synonymous. 

\ Vrite us for all the facts .. 

The Ellcon Cotnpany 
50 Church Street, N ew York 

13 
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300,000 
VOLTS 

is handled without difficulty 
by the 

PITTSBURG 
HIGH VOLT AGE 

INSUI..,A TORS 
under all weather conditions. 

T hey erect a wall of safety around high voltage 

transmission. The secret of this efficiency lies 

in the blending of the art of porcelain-making 

and elect rical knowledge. 

The Pit t sburg High Voltage Insulators are 

the result of yea rs of elaborate tests from the 
pottery to the electrical transmission line. 
That the Pittsburg I-Iigh Voltage Insulators 
satisfy the most exacting requirements is evi­
denced by its wide use wherever light, power, 
railroading or any other electrical transmis­
sion is a ppliecl. 

Will you let us be your consultants? 

We are interested in your insulating problems. 

[MARCH 20, 1915 

The Pittsburg High Voltage·Insulator Co. 
Main Office and Factory, DERRY, PA. 

Canadian Representa tives , the Canadian General Electric Co. 
New York Office, 114 Liberty St. 

Los ,\n leles Office, 757 So. Los Angeles St. 
San Francisco Office, 247 .Minna St. 
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MAINTENANCE 
As you read the maintenance art icles in thi s issue, they will "' 
perhaps suggest the thought of maintenance materials. 

J ohns-1\ lanville \'roducts a re maintenance materia ls each of 
wh ich has proYen it self and ea rn ed its reputation in se rvice. 

T he market ing of these maintenance is gove rned by a policy 
kno\\'n as 

Johns-Manville Service 
- a se rvice that renders every cooperation before and during 
the purchase of materials and afterwards stands sponsor for 
the results of their performance. 

What J-M Niagrite 
Electric Railway 

Means to 
Engineer 

the 

T he covering of those parts of cables that are unprotected by ducts 
or lead sheathing, such as the terminals of cables in tunnels or man­
holes, on cable rocks and back of switchboards is recognized as im­
porta11t. T hi s is particularly true where large cables and, therefore, 

heavy currents are handled. 

The atmospheric conclitions in tunnels and man­
holes and the nece sity of fireproofing cables 
aga inst heavy current surges or even short cir­
cui ts, call for a material that must be genera ll y 
applicable. 

J -1\1 N iagrite is such a material. It is a dense 
felt compound furnished in the form of a li st­
ing wrapped on the cab le and then impregnated 
\\'ith J-M Fire-ancl-\\ 'ater-Proof Cement. The 
result is a sheath that is as hard as bone, a fire 
retarc\ent , and absolutely \\'aterproof. 

\\'e are selling more J -~l N iag rite every year 
to Electric Railways. ::\I ay we acid yon to the 
list of users? Ask nea rest branch fo r par­
ticulars. 

J-}I N iagrite is one o i the many tex tile we 
carry. Everything is asbestos sheets, tubings 
and li stings fo r all purposes. 

Did You Ever Get a Report Like This? 
"'The last ship111e11t of slate we receiz•cd had sev­
cn,l slabs brok('lz.'' 

T his i~ why J -M Ebony Asbestos \Vuocl is sup­
planting slate and marble for electrical work. 

Y uu can still have your "oi led finish Monson" 
appearance or Black E nameled if you pref er it , 
so there \\'ill be no trouble matching up your 
pa nels on switchboard add itions. 

T his material is strong mechanically and clielec­
trically much superior to slate or marble . It can 
lJe read il y machined with regular tools. 

It is obta inable in all shapes and thicknesses so 
that it is genera lly useful all over the system. 

r\ll yo ur distri lJUtion Board Mountings and lin­
ings can be made of thi s material as well as 
those littl e spec ial job:- that you work out for 
yourself. 

H . w. JOHNS-MANVILLE COMPAN Y 
Akron Boston Columbus Du luth Kansas Cit y Minneapolis P hiladelph ia St. Paul Toledo 
A lbany Buffalo Dallas Ga lves t on Los Angeles Newark, N. J. P it tsburg Salt Lake Cit y Washington 
A tla nta Chicago Dayton Houghton Louisv ille New Orleans Portla nd . Ore. ~an F1·ancisco \Vilkes-Barre 
Baltimore C in c innati Denve r Houston Me mphis New Yori( Rochester Seatt le Youngstown 
Birmingham Clevelan d De troit India n a poli s Milwaukee Omaha St. Louis Syracuse 

THE CANA DIAN H. W. JOHNS-MAN VILLE CO, LTD., Toronto, Winnipeg, Montreal, Vancouver 
3051 
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The Double Trolley System in Seattle 
One of the Very Few Installed in This Country-It Contains Many Interesting' Features> Some of Which Are 

Explained in Detail 

BY H. J. KENNEDY, ELECTRICAL AND MECHANICAL ENGINEER. 

Particular technical interest attaches to Division "A" 
1 tr· 

The ee er sys em a presen installed is consider­
ably less than that designed for ultimate installation 
:when the line is extended and the traffic becomes very 
· uch heavier than at.;i the present time. Five feeder­
ircuit breakers were installed in the substation, with 

space for some additional ones. Only three have been 
utilized. at the start, one feeding a pair of 1,192,500 circ. 
mil aluminum cables (each equivalent to 750,000 circ. mil 

· ,~opper), extending northerly and west~rly to near the 
· outer end of the line; another tapped on by 638,000 circ. 

J!lil aluminum cables (equivalent to 400,000 circ. mil co 
};!er) to trolley wire opposite substation, and another n r 

; of 1,192,500 circ. mil aluminum cables extending s th. 
feeder taps are located from 1000 ft. to 2270 ft. part, 
with section breaks between them. With this 
nient of feeders, with ten cars in operatio 
djvision and 600 volts. emf at Aloha Street it is esti- · 
mated, that the maximum drop would be e erienced at 
the .outer end of the line, being about 61 volts or 10.3 
per cent at the furthest feeder tap. N · r the southerly 
~nd the drop is less. On the initial · stallation a sav­
ing in first cost of more than $.3 O as made b~ using 
I.uminum instead of copper, the price per pound of 

aluminum cable being 22.3 cents delivered at Seattle 
.while coppet cable was 15.6 cents per pound, the totai 
weight of aluminum required ·n of course ver much 
les ore ual c 

SEATTLE MUNICIPAL RAILWAY-EXTERIOR VIEW OF 
SUBSTATION 

and alley intersections (often diagonal), en-

$3,000 
Saved 

by installing 

ALUMINUM 
CONDUCTORS 
That saving, too, takes into account only the 
saving in first cost of aluminum over the cost 
of copper. The saving by reduction of number 
of poles, with pins, insulators, etc., possible 
through the use of longer spans practicable be­
cause of the light weight of aluminum, largely 
swells the a~ove figure. Reduced maintenance 
charges is a vastly important item; don't forget 
that A luminum is advancing as the ideal metal 
fo r feeders and transmission lines. It is advanc­
ing because it pays. Make it pay yo u. \Vrite 
for data. 

Aluminum Cotnpany 
of Atnerica 

Pittsburgh, Pa. 

New York 
Boston 
Chicago 
San Francisco 

99 John Street 
131 State Street 
Old Colony Bldg. 
118 New Montgomery Street 
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For Safety at Sidings-For the 
Elimination of Troublesome, 

T. W . "F" h" " f 1me- asting 1s 1ng or 
Trolley Wire 

he RJMCO 
High Speed 
atic Trolley Switch 

or descriptive bulletin 

17 

Standard on the Illinois Traction System 
The RYMCO 

High Speed Automatic 
Trolley Switch 

The 111inois Tract ion Syc;tem h as lef t no stone 
unturned to achieve the l;ig hes t poss ible sa fetv . It 
not only practices sa fety, hut ca pit ali ze;;; it th rnug h 
publicity. 
Its use of Rymco produ cts is th erefo re sig nifica nt. 

Our 
Steel Back 

Brake Shoes 

The Railway Materials Company Chicago, 
, New York 
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Diatnond Tapered Steel Poles 
the ''Perlllanent" Way 

T he "Permanent" Way Pole Con struction on Electric Railway 

Diamond Tapered Steel Poles 
are built of the best grade open h earth plates, they are 

uniform the entire length. They will carry the 

heaviest loads of t ransmission and will not tele-

scope. Their unique construction insures 

t his and precludes t he possibility of 

fittings slipping. They are neat 

and attractive a nd will readily 

be indorsed by civic associa-

It has been estimated, and con­
:::cn ·ativcly so, that electric rail­
ways spend annually upwards of 
$55,000,000 for maintenance and 
replacement alone. 
1' our maintenance and replace­
ment costs form a share of this 
enormous sum , which annually 
eat s up 10% or more of your 
gross. What share of this is 
spent on the maintenance and 
replacement of your wooden pole 
lines? Whether it be 1 or 20 per 
cent it is worth saving and you 
can save it each year by building 
your pole line in the "Permanent 
Way "--build it of steel. 

wood e n pole 

costs- but ultimate 

t ions for city construction. costs are lower by far. 

First cost is slight ly If you have not considered 

greater than the savings you can make in 
your maintenance account- write 

us today for further facts and 

pictures of "Diamond" installations 

m all kinds of service-the States over. 

Diamond Steel Pole Co. 
Philadelphia, Pa. 
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1 Schedules 
Maintained 

All Along the Line 

);o matt er wh ere your lines may 
be - in the city or country - th e 
question o f sen'ice is uppermost in 
the minds of your patrons. 

The mos t important i actor in th e 
accompli shm ent o f the be st servi ce 
is in the insta llation of a trolley 
\\'ire that is unu sually strong- an ~l 
tough. A trolley \\'ire tint \\'i ll g ive 
the longest se rvice life and lowest 
cost of m ain tenance. 

"Phono-Electric '' 
will gi ,·e you long service life. It 
has more than twice the wea ring 
qualiti es of hard drawn copper. 

It ha s no harJened surface-ic; 
un ifo rm thrnugh out it s cross-sec­
tion . 

IT'S T OUGH- saves renewab, 
and renewals cost money. 

C / M P·AN'•" 
CONNECTICU 

rn 
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Safety 
That 
Cannot 
Fail 

Northern Division, Pennsylvania Railroad 
Cross ing Protection at Farwell 's Crossing, Near Ischua, N. Y. 

Ivy L. Lee, Executive Assis­
tant of the Pennsylvania Rail­
road, said recently: 

"We must im bed 1n the 
public mind that the railroad 
men are doing their work as 
best they can." 

This Policy is emphasized 
by the Pennsylvania Rail­
road by its use of 

PROTECTIVE 
HIGHWAY 
CROSSING 
SIGNALS 

The crossing is one of the important points of relation between the public 
and the transportat ion companies, and crossing protection is becoming an im­
portant consideration in ra ilway work. 

The PROTECTIVE SIGNAL MFG. COMPANY has combined the three ele­
ments of Simplicity, Safety and Economy in its devices, and has 

r. Cut clown cost of installation and maintenance. 

2. Eliminated bond wires, insulated joints and track circuits. 

3. Not required readj ustment of signals, or track circuits, or track already m 
use. 

4. Effected entire safety of crossmg. 

State your requi rements to us, and we will match our signals-on trial- against 
your needs. 

The Protective Signal Mfg . Co., Denver, Colorado 
WILLIAM R. GARTON, GENERAL SALES MANAG E R, 299 BROADWAY, NEW YORK, N. Y. 

W. R. Garton Co., 11-17 So. Desplaines St., Chicago. 
John S. Black Co., 908 Hennen Bldg., New Orleans. 
Hoffecker & Phenneger, Richmond, Virginia. 

The A llen General Supplies, Ltd., 205 Yonge St., Toronto. 
Benton C. Moss, 501 East 16th St., Kansas City. 
The O. H. Davidson Equipment Co., Denver, Colorado. 

25 



MARCH 20, 1915] ELECTRIC RAILWAY JOURNAL 

United States 
ElectricSignal Co. 
West Newton Mass. 

Foreign R epresentatives 
Quilliam Erctl.ers Clegg C ourt , 
Chapel Street, Salford, England 

February was a short 
month-but 
-it pr0duced 16o/o as 
111 uch business for u s as 
the whole of 1914. 
-it produ ced contracts 
for 25 o/o of the whole 
number of United States 
E 1 e ctr i c Signals con­
tracted for in 1914. 
-and yet 1914 v.,rasn 't a 
bad year. 
There may be a business 
depression in the luxurv 
line-but not for necessi­
ties . 

21 
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-a Court of Last Resort 

0 N an interurban railway equipped with 
Nachod Automatic Signals and operat­
ing by telephone dispatching, it so hap­

pened that three motormen on separate occa­
sions ignored, or forgot, all written or verbal 
instructions and forged ahead toward the 
single track, only to be stopped by the insistent 
and vigilant eye of the N achod Signal looming 
up Red before them. 

Thus Automatics are a check and not a 
substitute for train orders, telephone dis­
patching or positive meets. 

Couldn't this happen on YOUR road? 
Wouldn't it pay to obtain this positive protec­
tion at the low cost of Nachod Automatic 
Signals? 

The N achod line comprises signals for 
single and double track, highway crossing 
bells, headway recorders, car annunciators, 
trolley contractors, relays, etc. 

NOW is the time to investigate. 

NACHOD SIGNAL CO., Inc. 
Louisville, Ky. 

Remember: 

NACHOD 

Spells 

Safety 
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0/RGRRM SHOWING PRINC IPLE oe .S JMM E N .SPEED CONTROL 

SIMMEN 
SYSTEM 

No student of the signal situation, approaching the sub­
ject with an open mind , can possibly avoid the ausolute 
conclusion that conditions today are surely pointing in 
all fie lds to the ultimate adopt ion of the CA B SIGNAL 
in some form as the standard which will finally obtain , 
either by itself alone or in connection with other form s 
of signals. • • • is gaining 

• • recognition 
A recent event pointing in this direction is the adoption 

of SilVLMEN CAB S IGNALS and SIMMEN AUTO­
l\IATIC SPEED CONTROL by the New York Munici­
pal Railway Corporation for the new Brooklyn Subways, 
where the highest type of signaling is required. 

The Simmen System has uroken absolutely new 
ground. It has been developed on fundamental prin­
ciples. It contends , not merely for the same efficiency 
as the older standards, but a much higher efficiency. 
T hat its cost is less than the old standards is incidental. 
T t is not merely different in l\IETHODS, but i-s clif­
f erent in the product ion of RES UL TS. 

The recognition it is receiving is not uased merely on 
the principle that it produces the SAME results as the 
older standards, AT A LOWER COST, but that it pro­
duces- First: A higher standa rd of SAFETY and 
EFFICIENCY than any signaling method so far de­
vised. Second : That in addition to producing safety, 
it accomplishes results of the highest importance not 
possiule by any other method, and then, Third : That it 
succeeds in doing these things at costs for installation 
and maintenance which are far below the costs possible 
under the older standards. 

THE SIMMEN SYSTEM 
SIMMEN AUTOMATIC RAILWAY SIGNAL CO. 

BUFFALO 

THE NORTHEY-SIMMEN SIGNAL CO., Ltd. 
TORONTO 

23 
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W E present these wires as t he r esult of many years of 
exhaustive r esearch and test under service condi­
t ions, assuring the g reatest efficiency over the 

longes t period of usage. 

For Station Wiring, Arc Light and Signal 
Service, High Voltage Power 

Transmission Lines 
These rubber-covered wires and cab les are made to the 

m os t exacting specifications ; in any size or finish and for 
all services and voltages. The insulation contains only 
the highest grade of pure dry Para rubber and other nec­
essary preservative ingredients. 

We make copper wi re for all purposes in any required 
shape or size; copper cables of all capacities and degrees of 
flexibility; hard-drawn or annealed, bare or insulated. 
We also make galvanized iron and steel wire in all shapes 
and sizes, bare or insulated, and for a ll purposes-trolley, 
telephone and telegraph wires, armor w ires , strand and 
\Vire rope of all kinds. 

American Steel & 
Chicago, New York, Worcester, 

Export Representative: U.S. Steel Products Company, 30 Church Street, New York. Pacifi 
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od Materials well Installed 
Lasting and Econotnic Service 

in Rail Bonds 
Crown Rail Bonds United States Rail Bonds 
Twin Terminal Rail Bonds Soldered Rail Bonds 

WE are extensive manufacturers of all kinds of rail 
bonds. Nothing but pure drawn copper enters into 
t heir co nstruction. Our bonds have been developed 

to the highest possible stat e of perfection, the workman­
ship is of the bes t , and their design is correct for long life 
an cl high efficiency. vV e a 1 so make a comp 1 et e 1 in e of too 1 s 
for installing rail bonds. Catalogue fully illustrating rail 
bonds sent on app lication. Our engineers are at y our 
service. 

There's a Fund of Valuable Data 
in this Catalog 

r 
I 

234 pages of information, 
illustrations and engineering 
data covering a wide range of 
subjects of decidedly practical 
as well as technical value to 
engineers and operating men . 

If you haven ' t one of these 
catalogues we shall be glad t o 
hear from yo u. State whether 
particularly interested in wires 
and cables or rail bonds. 

· :~~~ 
-¼~ 

If you have thi s catalog get it out and look it 
You will find it especially helpfu l right now. 

Wire Company 
Cleveland, Pittsburgh, Denver 

over. 

oast Representative: U. S. Steel Products Company, San Francisco, Los Angeles, Portland, Seattle. 
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Economy Results from Go od Materials well Installed 
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W E present these wires as the result of man~ years ~f 
exha ust ive research and test u nder service conc!t­
tions, assuring the greatest efficiency over t h e 

longest period of usage. 

For Station Wiring, Arc Light and Signal 
Service, High Voltage Power 

Transmission Lines 
These rubber-covered w ires and cables a re m ade to the 

m ost exact ing spec ificat ions; in a ny size or fi nish a nd fo r 
a ll services a nd voltages . T he insulation co ntains only 
t he hig hest g rade of pure dry Para rub ber a nd other n ec­
essar y preservative ing redien ts. 

We m ake copper wire for all purposes in a ny required 
shape or size; copper cables of all capacities a nd degrees of 
fl exibility; hard-d rawn or a nnealed, bare or insulated. 
W e a lso make galvanized iron a nd steel wire in a ll sha pes 
a nd s izes, bare or insulated , a nd fo r all purposes-trolley, 
telephon e a nd t elegraph w ires, a rmor wires, str and a nd 
w ire rope of a ll kinds. 

American Steel & 
Chicago New York, Worce5ter, 

' pacific 
Export Representative : U . S. Steel Products Company, 30 Church Street, New York. 

Lasting and Economic Service 
in Rail Bonds 

Crown Rail Bonds United States Rail Bonds 
T w in Terminal Rail Bonds Soldered Rail Bonds 

WE a 1·e extensive manufacturers of a ll kinds of rai l 
bot:ds . Nothit:g but pure drawn copper enter s intu 
tl_1e1r constn!ct1on. Our bonds have been developed 

to _t h_e hig h est possible state of perfection, the workman­
ship 1~ of t~1e _best. and their design is correct for long life 
and_h1gh ~ffic1en_cy. \i\Te also make a comp lete line of tools 
fo r 111stall111g r a t! bn:1ds .. Catalogue fully illustrating rail 
bonds sent on appltcat1on. Our engineers a re at your 
service. 

There's a Fund of Valuable Data 
in this Catalog 

234 pages of information, 
illustrat ion s and engineer ing 
dat a covering a wide r ange of 
subjects of decidedly practical 
as ,veil a s technical va lue t o 
eng ineer s an d o perating men. 

If you haven ' t one of these 
catalogues we sha ll be g lad t o 
hear fro m you. State w hether 
par t icula rly in terested in wires 
a n d cables o r ra il bonds. 

If you have t h is catalog get it ou t and look 
You w ill find it especia lly helpful r ig ht now . 

it over. 

Wire Company 
Cleve} d . 

~ an , Pittsburgh, Denver -~ . Presentative: U . s. Steel Products Company, San Francisco, Los Angeles, Portland, Seattle. 
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1 
E 

64 regula r e lectric cars and 

18 regular steam trains 

have pass ed o ver this 

c rossing daily for 25 

months w ithout showing 

any wear on the substruc­

ture. The crossing is still 

in excellent condition , 

w hile heretofore it was 

necessary to replace the 

crossing every 24 months. 

Steel Foundations for Grade 
Crossings 

are no longer an experiment. They are a demon­
strated, economical uccess. A fter being sub­
jected to the hardes t kind of traffic for more than 
two yea rs, the s teel foundat ions of the crossing 
sho,vn in the ill ustration herewith a re found in­
tact in every respect. Not even a bolt was loos­
ened during_ the two yea rs· service : not a pa rticl e 
of wea r was not iceable on the steel long itud inals 
which carry the rai ls at the crossing; not a clip 
was sheared; not an inch of "creeping" was 
noticeable, and what is more important . the s teel 

crossing itself had withstood th e service during 
thi s period of twenty-five months with but little 
wear and is novv pronounced fit fo r sa fe operat ion 
for four yea rs more. This is notable in view of 
the fact that up to the t ime the International 
Steel Foundation was install ed at this crossing 
the life of the crossing seldom exceeded two 
yea rs. And this illustrat ion is only one of many 
insta ll ations in a ll parts of the United Sta tes 
that are making good. 

International 
Steel Crossing Foundations 

show trem endous sav ings in th e annual cost of in stalla­
ti on and m aintenance of tracks. Th ey w ill g ive your 
crossings from two to three times th e Ii fe that wood 
fo undat ion s g iv e and still be in fi r s t class condition fo r 
carrying new c ross ing in sta llat ions. Through increasing, 
by yea rs, th e li fe o f the c ros ing they automatica lly re­
duce the cro ssing cost and a t the same time r educe the 
m aintenance cos t. 

T he des ign of thi s crossing foundat ion is a develop­
ment of th e Internationa l twin steel t ie fo r paved street 

construction wh ich w e have been marketing success fu lly 
fo r the past seven yea rs. 

l\Iany o f th e6e t ies, and many of these s teel crossing 
fou ndat ions, a re now in use at many of the most impor­
tant intersection points of leading steam and electr ic 
railways in all part s o f the country. Both are conceded, 
by engineer s who kn ow, to be the last word in safe, 
sane and substanti al construction. 

T he fo un dat ions a re made fo r a ny des ired angle. 

\ \T rit e for li st of use rs and furth er detai ls. 

International Steel Tie Co., Cleveland, Ohio 
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Frost and Flood 
Heave and Hoist 

Rot and Rust 

play th e di ckens with many railway drains and bri dges. 
with 

But not 

Their corruo-atecl fo rm and overla1)1)ino- jo ints o-1ve them b b . b 

ampl e s trength to ca rry heavy fil ls and heavy traffic and a certain 
toughness that enables them to withstand th e strains of shifting 
founcla t ions. 

'T'he un equalled purity and evenness of their material results 
man unequ a ll ed resistance to the action of the elements. 

\Nri te the -2\ ea res t ~ lanu fact urer for particulars and prices on 
Armco Corrugated Culverts. S ip h on s, Plates. Sheets, Roofing and 
Form ed Products. 
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Asrkan,.a,., Little Rock 
Dixie ·culvert & l\Ietal Co. 

Kansa,., To1•ekn 
The Road Supply & l\Ietal Co. 

l\"t-hraska, ,vahoo 
Nebraska Culvert & l\Ifg. Co. 

Pennsylvania, Warre• 
Pennsylvania Metal Colvert Oo. 

California, Lo" Angeles 
California Corrugated Culvert Co. 

California, West Berkeley 
California Corrugated Culvert Co. 

Colorado, Den,·er 
R. Hardesty l\Ifg. Co. 

Delnware, Clnyton 
Delaware Metal Culvert Co. 

Florida, Jack,.onville 
Dixie Culvert & l\Ietal Co. 

Georgia, AtlnRta 
Dixie Culvert & l\Ietal Co. 

lllfnof,., Bloorulngton 
111inols Corrugated Metal Co. 

Indiana, Crnwfordsvlll e 
W. Q. O'Neall Co. 

Iowa, DeN JUofne" 
Iowa Pure Iron Culv!!rt Co. 

Iowa, Independence 
Independence Ouhert Co. 

Kentucky, Louisville 
Kentucky Culvert Co. 

Lonisinnn, l\"ew Orlean" 
Dixie Culvert & Metal Co. 

:tlaryland, Hnvre de Gruee 
Spencer. J. N. 

l\ln,.,.uchu,.ettH, Painter 
New England l\Ietal Cu lvert Co. 

'.Ulchigun, Bnrk River 
Bark River Bridge & Culvert Co. 

:\llchlgan. I,anslni:; 
Michigan Bridge & Pipe Co. 

MinneHota, :\llnuenpol111 
Lyle Corrugated Culvert Oo. 

!UlnneNota, Lyle· 
Lyle Corrugated Culvert Oo. 

;'tll!<,.onrl, Moberly 
Corrugated Culvert Oo. 

l\lontana, Mf,.sonln 
l\lontana Culvert Co. 

Nehrn,.kn, 1,lncoht 
Lee-Arnett Co. 

Nevada, Reno 
Nevada l\Ietal Mfg. Co. 

:Ven· Han11•shire, Nashua 
North-East Metal Culvert Oo. 

l\"e,v J erHey, Flentfni:;ton 
Pennsylvania l\Ietal Culvert Co. 

Ne,v York, Auburn 
Pennsylvania llletal Culvert Co. 

South Dakota, Sioux Falh 
Sioux Falls Metal Culvert Co. 

'l'enne,.see, Nashville 
Tennessee Metal Colvert Co. 

Texas, Dallas 
Atlas Metal Works 

'l'exa,., El PaHo 
Western Metal l\Ifg. Co. 

North Carolfnn , GreenHboro 'l'exas, Hou,.ton 
Dixie Culvert & l\Ietal Co. Lone Star Culvert Co. 

North Dakotn, Wah1•eton Utah, Wood,. CroNs 
Northwestern Sbeet & Iron Works Utah Corrugated Culvert&Flume Co. 

Ohio, :\lid,lleton·n \ 'frgi nfa, Ronnoke 
~~erb'h~~ ~~~~~:at~J

11
c~fvert Co. Virginia l\Ietal Culvert Oo. 

Okln homn, Sha,vnee \Vashfni:;ton, Spokane 
Dixie Culvert & l\letal co. ~pokane Cor. Culvert & Tank CJ,.. 

Orei:;0 11 , Portlnn,l 
Coast Culvert & Fh1mP Co. 

"\\'l11cousln, Eno Claire 
Bark River Brldi!e I< CulTert c ... 
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Tie Plate Rail Brace 

Combination 
Rail Brace and Tie Plate 

Save Ties 

Eliminate 
Rail 

Drilling 

Cost Less 
Than Tie Rods 

Cheaper to 
Install 

Than Tie Rods 

Save your ties. Reduce the cost of track 
construction. Cut the cost of track main­
tenance. Provide for easy paving between 
rails, instead of hindering it with tie rods. 
Do away with the rods. Install COMBI­
NATION RAIL BRACE TIE PLATES. 
They need no rail drilling. Tie rods do. 

Brace tie plates cost less than tie rods 
-give better service. Forged from open 
hearth steel for any rail section_. Write 
for prices and list of users. 

Can Be Used 
Repeatedly 

Do Not 
Interfere 

with Paving 

Made for 
Either Girder 
or "T" Rails 

Write for 
Samples 

STEEL CAR FORGE COMP ANY 
Pittsburgh New York Chicago 

Works: Ellwood City, Pa., and Hammond, Ind. 

7248-P 
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You Ask Why "Protected" Rail 
Bonds Will Cut Your Maintenance 
Costs? Here Are the Answers-

The "Shot-Over" Sleeves 
A Standard P-4 Cable Bond, terminal sawed 

lengthwise and strands pulled apart to show the 
"Shot-Over" sleeve. Note that strands are abso­
lutely free and in their original shape. They are 
not cramped or welded together. T hey have not 
been flattened . They have not been heated enough 
to soften or to oxidize. They are not in the least 
distorted. They are not reduced in area. 

The copper strands ar~ · in their original shape 
and original condition for a limited distance in­
side this protecting slee'l.1e. 

Soft, Dense Terminal Copper 
A Type L 300,000 C. M. Bond, whose terminal 

diameter was normally Ys inch, length I inch. 
P laced in a hydraulic compressor and by thi s 
means compressed to an average length of ¼ 
inch, the mean diameter increasing to I ;4 inches 
- and without a crack or i11iperfectio11 de-
11eloping. 

A Type F-6 Bond, terminal normally ¾ x 
11/16 inch, was likewise compressed and then 
hammered to a length of ¼ inch and a mean 
diameter of 1 ¼ inches, without a crack or im­
perfection developing. 

Surely these are supreme tests of a rail bond 
terminal, tests far more severe than would ever 
be met in service. 

A Contact That Lasts 
With their body portions made from pure lake 

copper, protected at their junction with the termi­
nals by the famous " Shot-Over '' sleeves ; ,vith 
terminals of so ft , dense copper, copper so soft 
that it may be compressed into the very pores of 
the steel of the rai l, is it at alL surprising that 
"Protected" Rail Bonds g ive the service that they 
have been giving for years? Is it surprising that 
over eight millions have made records for effi­
ciency and service excelled by no other type of 
bond? 

This is the bond we offer you for your work. 
Why not use it? 

" P rotected" Rail Bo 11 ds Won ' t Crystallize and Break at 
This Point 

Showing the Wonderful Malleability of "Protected" Ra ll 
Bond Terminals 

Resulti ng in a Finished Jo i nt That IS Good and That 
STAYS Good 

ELECTRIC SER.VICE SUPPLIES Co. 
Manufacturer of Railway Material and Electrical Supplies 

PHILADELPHIA NEW YORK CHICAGO 
17th and Cambria Sts. Hudson Terminal 417 So. Dearborn St. 

29 
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Maker s of Base-Supported and One Hundred Per Cent. Rail Joints for Standard, 
Girder and Specia1 Rail Sections. A1so Joints for Frogs and Switches: Insulated Rail 
Joints, and Step or Compromise Rail Joints. Patented in United States and Canada. 

CONTINUOUS RA!L JOINT 

WEBER RAIL JOINT WOLHAUPTER RAIL JOINT 

ONE HUNDRED PER CENT. RAIL JOINT 

THE R.\IL JUJNT CO~IP.--\ NY'S product 
is 'not in an experimental stage: it is an 
acknowledged standard. Not only the best 
for the price but the be-st for the purpose. 

See our Exhibit at the Panama-Pacific Inter­
national Exposition, Palace of Transportat ion, 
Block r. East E ncl. 

Best Quality Hot-Worked HIGH CARBON STEEL used exclusively. 
Oil-Quenched when desired. 

Catalog and full information furnished at all Agencies 
BOSTOX . :\L-1.SS .. Jn11ia Hldg. l'IIIL.\l> ELl 'IIJ.\, P.\. , l'C'nnsylvania Dldg. ST. LOUI S, 1\10 .• Commonll'caltll Trust Bldg. 
CHICAGO. ILL .. Rnilway E xcha nge BI,!,;. PlT'l'SRUitC:11. PA. , OlivPr Rldg, 'l'ROY , N. Y., Burden Ave. 
J;)E:s'VER. !'QUI,, · EQt1itable Bldg. l'ORTL.-1.Xl>, OllEGOX, \Yil eox Bldg. 

MOXTHEAL. CA:-1 ., Roard of Trude Bid;.: . LO!': IH 1:-- , E. C .. EXG., 36 New Broad St. 
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You Know 
You know that mechanical rail joint s develo p into --u ch condi­

tions a s sh own ab ove. 
You know t ha t every such joint m ean s t earing up of pavem ent a t 

g reat expense t o ma kc repairs. 
You know that such condition s decrease th e li fe of your rail:-; and 

th e life of your rolling st ock. 
You know that your electrical eng in ee r is al\\"ays cumplaini ng­

ahout the loss of current due t o such cnnditions. 
You know that such conditions may result in damage by electrol­

ysis and consequent la\\" suit s. 
You know that you have been up again st such conditions dur in g 

all th e y ears y ou hav e u sed m echanical jo in ts. 
You know th a t at thi s season of t he year you a rc co nt em platin.~· 

wavs and m ean s to overcom e su ch cnnditi()ns. 
Then, \\"hy no t tak e a dvantage o f wh a t 

We Know 
We know that t o overcom e y our troubl e you must eliminak th e 

jo int s from th e tra ck. 'T'hat is w hat () Ur T h ermit Rail 
\Ve lding Process acc ompli shes . \Ve \\" elcl t h e w hol e 
rail sec ti on and give y ou a continunu s rail wit h al l 
joint s eliminated . 

We know tha t our pamphlet X o . 393.2 will he of se rvic e t o vnu . 
\\Trit e for a co py. 

F inish ed.Th r111 it Fully W eld ed I nsert R ail-J oint T!wrmi t Fully Wddcd I nsert Compromise J oin t 

GOLDSCHMIDT THERMIT CO. 
WILLIAM C. CUNTZ , Ge n eral Mam1'1,er 

90 WEST STREET, NEW YORK 
.\21l-,\,B Folsom St., San Francisco 10.\ Richnu,nd St ., \V ., Toronto , On t. 

7300 ~o. Chicag•> AH•., Chicago 

31 



32 ELECTRIC RAILWAY JOURNAL 

"Nothing Doing" 
you say, when we try to ge t you to use thi s 
kind of a joint for your overhead transmis­
sion lines. 

But 
your return circuit carries t he same 
amount of current that the overhead 
lin es do. 

Then 
why use riveted joints 111 the return 
circuit? 

Electric Weld Rail Bonds 
cl o n o t cor rode at the terminal s. 

[MARCH 20, 1915 

The Electric Railw-ay ltnprovement Co. 
Cleveland, Ohio 

7187 
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Stroh Process Steel 
For Street Railway Special Work 

FROGS CROSSINGS INSERTS 
Harder than Manganese Steel 

-Will Not Spall Nor Flow 

Long Lived-Economical 

The Stroh Process is not a case hardening or a hea t treatment. It 
is a method fo r casting Stroh Alloy Steel ( the greatest known wear 
resistant) together with ordinary soft steel in one solid piece. The 
resultant casting has a wear-proof alloy steel stratum upon the 
wearing urfaces, whi le the body is compo ed of any desired steel 
and is in no way affected. This alloy can neither come loose , nor 
spall. nor sp read nor flow. Its depth or thickness, it s location and 
its hardness are completely controlled and are varied according to 
the size of the piece and the nature of service expected. 

Our descriptive bulletin will interest you. Send the coupon. 

Our prices will also be of interest. Send us your inquiries. 

KENNEDY-STROH 
CORPORATION 

Sole Proprietors of the Stroh Process 

Pittsburgh, Pa. 
; 

/ 

/ 
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Falk Special Track Work 
DOES REDUCE YOUR MAINTENANCE CHARGES 

Manganese Insert Frog 
with Cast Steel Body 

Manganese Insert 
Cast Iron Bound Mate 

~~ -~,:;,~ 

~ \I<.. i\ ,,,...w 

. \. 
----... 

Solid Manganese 
Steel Switch 

These Three for Maximum Service 

t!tbt jf alk <!Companp 
~il\llauktt 

l'\"EW YORK CITY- Wendell & MacDuffie Co . 
LOS ANGELES- Alphonso A. Wigmore :-JEW ORLEANS- A. lVI. Locket t & Co. 
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These Men are Grinding an 
Average of 300-ft. per day 

Cost per Foot , .0206 Cents 

Cos t per Day, $6.20 

Ask the Mobile Light & R. R. Co. 

Reason: 

The 
Reciprocating 

Track 
Grinder 

Having These 
Essentials 

J. .-\ j/c1t g ,-ind in g sur face. 
2. Reciprocati119 M otion. 
3. Forty sqnar e 111 ches gr inding surface. 
4. Four Hundr ed Strokes per ~1.i nute. 
5. I-liah Wh eel dera il. 
6. No fine adjustm ent s for pressure. 
7. J t wi ll grind rap idl y, eco nomica lly and accura tely 
8. It wi ll gnnd hammer e ,l j oints a nd make t h<;m s~rv1ce­

ab le for years to come withont neeJ for sh1m mrn g np 
or u,e of ,tep joints 

9. It will g rilld n ew j o111ts to ,t,ch perfec t ion that ham ­
mering ,.,- cu ppin g wi ll be of remote occurnn ce. 

JO. It m;iy he operated by common labor a nJ, in snch 
hand &, 1s not like ly to damB~e the trac k. 

11. I t wi ll he se lf cont,u!l ed, rcqniring no motor car to 
complete th e on tfit. 

/.ll ritc for data and price. 

Th e F lat A bra sive B ricks 
m ak e 400 st r okes per mi nu t e 

' 
Railway Track--work Co. 

Heed Bldg., Philadelphia 
3 122 

35 
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Economize 
-on Rail 
-on Maintenance 

You kn ow the substantial saving in first cost w hich T-rail 
track perm its. E lectric Railway officials in over a hundred 
cities can tell you what the saving on paving maintenance 
am ount s to when protected w ith 

NELSONVILLE 
FILLER AND STRETCHER BRICK 

T hi ::- common-sen ~c a nd effect ive track 
con t ru cti on ha s wu n the co rdial a pproval 
of ci ty o ffi cia ls whereve r it has been in ­
sta lled. It result s in m ore s ightly track­
a be tt er joint between the paving slab and 
ra ils-c1. nd a perfected paving which does n o t 
break d own und er th e vibration of tra ffic . 

T he fi ller brick bl ock firmly fit s against 
t h e ra il. a nd fill s th e g ap between ball and 
fla ng·e. T he s tretch er brick is bonded to the 

paving b lo ck between th e ra il s. The joint 
between th e stretc her and fi ller bricks re­
main s ungrout ed-no vibration s pass from 
the rail to paving-filler slide s freely against 
sid e of the stretcher. 

Twenty-five years' experience and the 
best paving b lock clay g o into the making 
of N cl sonvill e B rick. 

\ Vrit e fo r a copy of "Rail Brick of the 
Rig ht Sort ... 

The Nelsonville Brick Company 
9232 Nelsonville, Ohio 
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''By Jave ! Why didn't 
I install P u/motors 

like the Pittsburgh Railways did be­
fore This Accident Happened! George 
Woodman my best Transformer 

37 

Progressive electric railway s- larg e 
and small- from coast to coast­
have adopted the P nlmotor. A par­
tial list follows: 

foreman has been electrocuted.­
The Doctor said a Pulmotor 
would have saved him as he was 
alone and couldn't keep up res­
piration by hand long enough to 
do any good ." 

Birmingham Ry. Lt. & Pwr. Co, 
F ort Smit h Lt. & Trac. Co. 
Brit ish Columbia E lec. Ry. Co. 
Los Angeles Ry. Corporation. 
Pacific E lec. Ry. Co. 
Arkansas V alley Ry. Lt. & Pr. Co. 
Athens Ry, & Elec. Co. 
DeKalb, Sycamore Int. Ry. Co. 
Terre Haute, Ind. & E. Trac. Co, 
Iowa Ry. & Light Company. 
New Orleans Ry. & Light Co. 
Bangor Ry. & Elec. Co. 
Bristol & Plainville Tramway Co. 
Benton Harbor-St. Joe Ry. 
Muskegon Trac. & Lt. Co. 
Hattiesburg Trac. Co. 
The S. W. Missouri Ry. Co. 
U nited Rai lways Company (St. Louis) 
Butte E lec. & Pr. Co. 
Public Ser vice Ry. Co. 
Hudson & Manhattan R R. Co, 
Rochester Ry. & Lt. Co. 
Northern Ohio Trac. & L t. Cu. 
Toledo Ry. & Lt. Co. 
Bartlesville Int. Ry. Co. 
Por t land Ry., Lt. & Pr. Co. 
Pittsburgh Ry. Company. 
Charleston Consol. R y. & Lt. Co. 
Nashville Rv. & Light Co. 
Northern Texas Trac. Co. 
Chicago, Miiwaukee & 1St. P. R.R. Co. 
Washington Ry. & Elec. Co. 
M ilwaukee E lec. Ry. & L t. Co. 
Wisconsin E lec. Ry. Co. 

When will ?'.our company join the 
ranks? Don t wai t until it is too 
late. 

DRAEGER 
OXYGEN 

APPARATUS 
co. 

432 First Avenue 
Pittsburgh , Pa . 

Also Special Agents for 

THE WOLF 
SAFETY LAMP CO. 

OF AMERICA 

47 West Street 
New York City 

PITTSBURGH RAILWAYS INSTALLATION OF PULMOTO RS IN PITTSBURGH DIST RI CT: 

1-Carnegie S~b-Station. 2-Bellevue Sub-Stati on. 3 -Esplen Sub-Stat'l on. 4-Brunots Is land Power Station. 5- North Side Sub­
station. 6-Washington Junction Sub-Stat',on. 7-All egheny Heat'ing Co. 8-Tunnel Sub-Stat ion. 9-Philadelphla Build'ing. 
10-13th St. Power Station. 11-Equitable Gas Co. 12-Oakla nd S ub- Stat ion. 13-Glenwood Power Stat',on. 14-East Liberty 
Sub-Station. 15-Equitable Gas Co. 16- Homewood S hops. 17-W ilkinsburg Sub-Stat',on. 18-Rankin Power Station . 
19-McKeesport Sub-Station 20-Verona S ub-Stat ion . 
Outside of County- Riverview Sub-Station ( Monongahela, Pa.) Tylersdale S ub-Station (Washington, Pa. ) 
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If it's a J . . A. J. 
You Can Forget 

Electrical Resistance 
in Your Bond 

The J. A. J. makes on e 
ra il ou t of the t h ou­
sands that con st itute 
t h e lin e. 

As a result of the perfect bonding 

yo u get entire elec trical contact 

with the J. A . J. , without the con­

version of current into hea t at 

the bond , as with cables or 

strips of copper. 

Q uick method of application 

-since the J. A. J. is de­

s ignecl fo r in sert ion in the 

same h oles a s the bolt s, 

ancl the installing copper 

coats fi sh-p lat e ancl rail. 

[MARCH 20, 1915 

\ Ve h ;wc a proposition 
in w hich w e beli eve you 
w ill be i n tere ste <l. 
\ Vri te u s. 

The Jamison Rail Bond and Electrical Supply Co. 
202-203 Keystone Bldg., Pittsburgh, Pa. 

29 
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Savings in Brake Maintenance 

Pay for Peacock ltnproved Brakes 

T he P eac(d; I rnpro\·cd Brake 

\' nu can't put any uld hand brake 
on the cars and expect th e main­
tenanc e cos t to be low. 

It is excess iYc maint enance co ·t 
that mak es cheap brakes ex­
pensive. 

It is th e ab senc e of maint enanc e 
cost t hat makes th e Peacock Im­
proved Drake low er in cost than 
cheap brakes. 

Hand brake costs amount to far 
more than is ge nera lly imagined. 

A Superintendent of Equipm ent 
on one of our large road s re­
ce ntly point ed nut t o the bnarcl 
that the hand brakes thev were 
operating cnst far tno much to 
maintain . 

He showed in figures how he 
could scrap the old brakes and 
pay fo r Peacock brakes inside of 
nne vear. 

, \ncl he was conservative. 

Reduce your maintenance bY 
orderin o- Peacocks XO\V for b 

everv car without them. 

NA TIQNAL BRAKE CO. 
888-890 Elljcott Square, Buffalo, N. \. 
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Poor Richard says: 
HA dollar saved is a dollar earned." 

\Ve insist that we have something that 
will save the dollars. T his is the 

CHAPMAN 
AUTO MA TIC SIGN AL 

\ ,Ve have been emphasizing the aclva ntao·e of 
this for three years. b 

If you haven't considered it, you should do 
so now. It is an absolutely-to-be-depended-upon 
si_gnal. There is no user who would part with 
his or change for another make. It is earning 
and savi_ng the dollar for your neighbor. W hy 
not put 1t to work for yourself? 

Charles N. Wood Co., 
Boston, Mass. 

(MARCH 20, 1915 

Over Twenty Years Standard for 
Ellctric Railway Line Insulation 
For more than two decades Aetna Insulating Material has 
held fore most place in the electr ic ra ilway insulation field. 
Quality, service, economy, are the strong planks in the 
Aetna platform that have maintained its prestige in the past 
and shall uphold it in the future. R.EGIS"l'ER.EO 

7698 

Aetna Insulating Material 
is incorporated into the structure of 
many well known Anderson Line 
Insulating Specia lties and to the value 
of Aetna they largely owe their great 
efficien cy and long life in service. 

Wherever electric railways span the 
earth Anderson Line and Insulating 
Material is found proving that the 
nam~ A nderson stands for quality and 
service. 

ALBERT & J. M. ANDERSON MFG. CO. 
Established 1877 

289-293 A Street, Boston, Mass., U. S. A. 

BRANCHES: 
New York, 135 Broadway. , Philadelphia, 429 Real Estate Trust Bldg. 
Chicago, 105 So. Dearborn Street. London, 48 Milton Street. 



MARCH 20, 1915] ELECTRIC RAILWAY JOURNAL 41 

~ 
~ 

Boston Elevated \ 
.~"S 

Orders Gradel M ./ 
_..,t,;.F" 

~ .-
Six hundred and seventy-£ iv;"'v-.,._.._,,,...,,_,/;-'~· 

Grade M Gears and the san1e nun1ber 
of Grade M pinions have just been 
ordered for immediate service by the 
Boston Elevated Railway Con1pany for 
use on its surface lines. 

service to be in­
road will req Ulfe 

The new trailer 
augurated by this 
geanng of exceptional 
wearing qualities. 

strength and 

Although Grade M geanng has 
been on the market but three years, 
ninety roads in this country alone are 
using these gears and pinions with ab­
solute satisfaction. Grade M gearing 
has proved its title as the "more miles 
per dollar" gearing. 

Ask the roads using it. 

General Electric Colllpany 
Atlanta, Ga. 
Baltimore, Md. 
Birmingham, Ala. 
Boston, Mass. 
Buffalo, N Y. 
Butte, Mont. 
Charleston, W. Va. 

General Office: Schenectady, N. Y. 

Charlotte, N. C. 
Chattanooga, Tenn. Duluth, Minn. 
Chicago, Ill. F.lm1ra, N. Y. 
Cincinnati, Ohio Eric, Pa. 
Cleveland, Ohio Fort Wayne, Ind . 
Columbus, Ohio Hartford, Conn. 
Dayton, Ohio lndianaµohs, Ind. 
Denver, Colo. lacksonville, Fla. 
Des Moines, Iowa Joplin, Mo. 
Detroit, Mich. Kansas City, Mo. 
(Office of Agent) Knoxville, Tenn. 

Los Angeles, Cal. 
Louisville, Ky. 
Memphis, Tenn. 

-

Milwaukee, Wis. 
Minneapolis, Minn. 
Nashville, Tenn. 
New Haven, Conn. 
New Orl~ans, La. 
New York. N. Y. 
Niagara Falls, N. Y 

Omaha, Neb. 
Phi ladelph,a, Pa. 
Pittsburg, Pa. 
Portland, Ore. 
Providence, R. I. 
Richmond, Va. 
Rochester, N. Y. 
St. Louis, Mo. 
Salt Lake City, Utah 
San Francisco, Cal. 
Schenectady, N. Y, 
Seattle, Wash. 
Spokane, Wash. 
Springfield , Mau. 
Syracusc

6 
N. Y. 

Toledo, hio 
Washington, D. C. 
Youngstown, Ohio 

For T exas, Oklahoma and Arizona business r e fer to Southwest General Electric Company 
(formerly Hobson Electric Co.), Dallas, El Paso, Houston and Oklahoma City. For 
Canad ian business r efe r to Canadian General Electric Company, Ltd., Toronto, Ont. 

5418 
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G-E Outdoor Aluminum Arresters 
Have Strong Mechanical Construction 

Strong, compact 
a nd well braced 
oi1) e work o-ives 
~ b 

stab le support t o 
horn gap mechan­
ism and wiring. 

Co n s tructi o n 
r eadily p e r 111 i t s 
placing wire scree n 
a r ound f r a 111 e -
w ork. 

Le v e r operat ed 
h orn g ap . 

Transfer switch 
located b e tw ee n 
t a nks, and hand 
w h eel operat ed . 

'fank s and pipes 
g alvanized, all pipe ~ 
a nd in sulat or fit ­
t ings, t r a n s f e r 
--; wit ch g ears and 
ha n chvhee l, sh er ­
a rdizecl. 

These and o t h er 
r e fin e 111 ent s pro­
m ot e s a f e t v and 
ea se of operation 
and reduc e installa ­
t ion and mainten­
ance charges . 

35,000-vol t G -E Aluminu m 
Arres ter 

General Electric Company 
General Office Schenectady, N. Y. 

List of Sales Offices on prec eding page 

5360 
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Traffic Direction Block System 
of automatic signaling for Electric Railways 

Style "B'' Semaphore Signa ls at Passing Siding, Ohi o Electri c Railway. 

This system 1s especially designed for the 

operation of interurban railroads. It com­

bines the maximum of safety and efficiency 

with the least amount of apparatus. 

~e Wnion ~tuittb & ~ignal cto. 
Trade m 
Mark 

S\VISSV A LE, PA. 
Hudson Termi nal Bldg . 

NE W YORK 
Canadia n E xp ress Bldg. Ca ndle r A n nex 

M ONTREA L ATLANTA 

P eoples G a s Bldg. 
CHICA GO 

R a ilway Exchange B ldg. Pacific Bldg, 
ST. LOU IS 1\10. SAN "FRANCISCO 

Represented by the GENERAL ELECTRIC CO. in Australasia, S outh Africa and Argentina 

T rade m 
Mark 

59 
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Electric Railway Lighting and 
Power Company Bonds 

EKTIRE I SSUES P UE.CH ASED 

N. W . HALSEY & CO. 
New York Doston Phi ladelph ia Chicago San Francisco 

THE ARNOLD COMPANY 
ENGINEERS- CONSTRUCTORS 

ELECTRICAL - CIVIL-MECHANICAL 
IOS SCIUTH LA SALLE STREET 

CHICAGO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER POLYTECHNIC INSTITUTE 

WORCESTER, MASSACHUSETTS 

The Economical Production, Distribution and Application of Power; 
Transportation Efficiency; Physical R :eports; E lectrolysis Investigations; 

Estim a tes ; D es igns ; Specifications; T ests 

A 
STONE & \Vt:6STfR EN<ilNEfRIN(j CORPORATION 

CONSTRUCTING EN(jlNEERS 

Nl:WVORll BOSTON 

ALBERT D. HERRICK 
Engineer t o EIP<·tric Tiailway Properties 

to1· ( jreah-' 1' Etli,·ien< ·v i n 
Transmhsion Powe1· Prod,ic·tion and 

Eqnipnwnt MaintPnanc,• 

CHICA<,O . 

E!Prt roly~is Snn·pys a n<! Rem edial ~!Pasures A ppli ed 
Sole Owner of Autograpllk 1-'aten ts fo r Tiailway Testing 

Office and Laboratory, 245 West 22d Street New York City 

WOODMANSEE & DAViDSON, Inc. 

ENGINEERS 
MILWAUKEE 
Wells Bldg. 

CHICAGO 
1st National Bank Bldg. 

EDWARD P. BURCH 
Consulting Engineer 

APPRAISALS OF 

STEAM AND ELECTRIC RAILWAYS 
Plymouth Building Minneapolls, Minn. 
Dime Bank Building Detroit, Mich. 

M. H. HOVEY, Consulting Signal Engineer 
446 Washington Bl dg. MADISON, WISC. 

Investigat ions, Plan;;, Specifications, Estimates an d Valuat ions. 

THE JGWHITE COMPANIES 
FINANCIERS • ENGINEERS 
MANAGERS OPERATORS 

43 Exchange Place NEW YORK 
Chicago London San Francl1co 

jfor~, J13acon & iva~is~ 
zen91necre. 

115 BROADWAY 
New-Orleans NEWYOR:< San Francisco 

D. C. & WM. B. JACKSON 
ENCINEERS 

c :-i lCAGO 
HARRIS TRUST BLDG. 

BOSTON 
248 BOYLSTON ST, 

Plans, Specifications, Supervision of Construction 
Leneral Superintendence and Management 

Examinations and Reports 
Financial Investigations and Rate Adjustments 

Tiohert W. Hunt Jno. J. Cone J as. C. Halls'"te'~ D. W. McXaugher 

ROBERT W. HUNT & CO., Engineers 
BUREAU OF INSPECTION TESTS & CONSULTATION 

Inspection and Test ol all Electrical Equipment 
!\EW YORK, !JO WPst St. ST. LOUIS, Synilicate T rust Blilg, 

C' IC.\(HJ, 2200 Insuran c·e E:-.change. 
l'lTT:,iBUIH.ili, Illonongallela Bk. Bli!g. 

H. E. GREIMS CORPORATION 

EXAMINERS OF PUBLIC UTILITIES 

AUDITS-SYSTEMS-APPRAISALS-EXAMINATIONS 

TWENTY•F'IRST F'LOOR, WOOLWORTH BUILDING 

NEW YORK 

SANDERSON &. PORTER 
ENGINEERS AND CONTRACTORS 

REPORTS• DE.SIGNS• CONSTRUCTION • MANAGE.ME.NT 

HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY. LIGHT AND POWER PROPERTIES 

NE.W YORK !'\AN F1>ANf:ISCO 

ANTHONY J. BEMIS 
CONSUL TING ENGINEER 

Reports, Valuations and Estimates, Efficiency Investigations 

Construction and Operation Railway 
and Li~htin~ Properties 

New York Life Bldg. Chica!lo, Ill, 

ELECTRICAL TESTING LABORATORIES, INC. 
Electrlcal, Photometrical and 

Mechanical Testing. 
80th Street and East End Ave., New York, N. Y. 
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a 
AMERICAN BRIDGE CoMPANY 
HunsoN TERMINAL-30 CHURCH STREET, NEw YoRK-

WanuEacturers oE Steel Structdt;s·~/~/1 i:!~'sses 
parti~h1ar1y BRIDGES~~· E>wt.QiNGs 

...... -:::::::==========-=----=----=----::::- .::::::===============-.~ '. . . ' t=.===============================~ 
SALES OFFICES 

NEW YORK, N. Y., 30 Church Street CHICAGO, ILL:, 208 South La Salle St. 

Philadelphia, Pa., Pennsylvania Building 

Boston, Mass. . , John Hancock Bldg. 

Baltimore, Md., Continental Trust Bldg. 

PITTSBURGH, PA. . . Frick Building 

Rochester, N. Y. . . . Powers Block 

Buffalo, N. Y. , Marine National Bank 

Cincinnati, Ohio . Union Trust Building 

Atlanta, Ga. . . • . Candler Building 

Cleveland, Ohio . Rockefeller Building 

Detroit, Mich., Beecher Ave. & M. C.R. R. 

St. Looi;, Mo., Third Nat'I Bank Bldg. 
Denver, Colo., First Nat'l Bank Building 
Salt Lake City, Utah, Walker Bank Bldg. 
Duluth, Minn. , .. . Wolvin Building 

Minneapolis,Minn., 7th Ave.&2nd St.,S.E. 

Pacific Coast Representative: 

U. S.Steel Products Co. Pacific Coast Dept. 
SAN FRANCISCO, CAL., Rialto Building 

Portland, Ore .. - . . . Selling Buildine 

Seattle, Wash., 4th Ave. So. Cor, Conn. St. 

A. L. DRUM & COMPANY 
CONSUL TINC AND CONSTRUCTINC ENGINEERS 

ELECTRICAL • CIVIL• MECHANICAL 

PHYSICAL AND FINANCIAL REPORTS 

American Trust Building CHICACO 

Drummond's Detective Agency 
A quar t e r of a century in business, 

A. L. DRUMMOND, Gen. Mgr,, Ex-Chief U. S, Secret Service 

Park Row and Ann St., New York 

Inside Work Strike Breaking 
Checking Investigating of Claims 

THE P. EDW. WISCH SERVICE 
Suite 1710 DETECTIVES Suite 715 
Park Row Bid , , New York Board of Trade Bldg., Boston 

CULICK-HENDERSON CO. 
lnapectlon Railway Equipment & Materials 

PITTSBURGH CHICACO NEW YORK 

ROOSEVELT & THOMPSON I 
71 Broadway ENGIN"'ERS New York 

lteJ)Ol't, Investigate, Appl'nis", :\fanagp E lect ric Railway . 
Light and Power l'ropel'ties, ' 

Export Representative: 
United Statu Steel Products Co., 30 Cburch St., N. Y. 

I -

NEW YORK, 
Trinity Bldg_. 

CHICAGO, 
Cont inental & Com­
mercia l Bank Bldg_. 

TACO:.IA, 
\Yashington 

Purch ase , Finance, Construct and Operate Electric .Light, 
Gas, Street Railway and . \\1ater P ow.e r Proper! es 

Examinat:on and reports. Utility Secunt1es Bought and Sold. 

Ralph B. Kennard 
Architect 

Car House and Shop 
Designing a Specialty 

906 N. 7th St ., Allentown, Pa . 
-- = I 

THE l\IOST SUCCESSFUL l\IEN rn THE 

ELECTRIC RAILWAY INDUSTRY REA D THE 

ELECTRIC RAILWAY JOURNAL 
EVERY WEEK 

Scofield Engineering Co Consulting Engineers 
• PHILADELPHIA, PA. 

POWER ST1\TIONS GAS WORKS 
HYDR ,\ ULIC DEVELOPMENTS EL ECTRI C R.\ILWAYS 
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t t t t t t t t t tt t 
'10.tfN&U\, ROLLING STEEL DOORS 

7817-P 

Installed in the new Tri-City Car House 
Illustrated above is the r ecently completed car house of the Tri-City Railway and Light 
Company situated a t R ock I sland, Illinois. This new car house, up-to-date in every par­
ticular, was bu ilt to r eplace a st ructure burned la st year. 

A n importan t fac tor in the fi r eproofing of thi s new buil ding is the Kinnear Rolling 
Steel Doo rs inclos ing the entrance ends o f all bays. 

l\Iodern ca r house construction demands Kinnea r Doors because they a re fi reproof. 
easily operated, and involve p·ractica lly no maintenance expense. \ Vrite for booklet "Car 
Barn Doors." 

The Kinnear Manufacturing Company 
Columbus, Ohio 

C hica~o Bosto n C leveland Detroit Atlanta 

SAMUEL G. NEILER EDWARD P. RICH 

Neiler, Rich & Co. 
(INCORPORATED ) 

ENGINEERS 

Consulting, Designing and Supervising 

Railway, Lighting, Water Power and 

Industrial Plants 

Railway Electrification 

MANHATTAN BLDG. CHICAGO, ILL. 

Founded 1891 

POWER PLANTS 

Over one million E. H. P. 

to date. 
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S howing a p pli cation of the Thew Prying !\lo tion in "breaking t hP 
hnnd " nn<I hanrl l ing 1:1 In. ,•on,·l'<'I<', Cin<'innati. 

Thew S!Jovel ma kin :,; a s ha llow ,·nt fo r tra ck fonnda tion, Inclian ­
a po lis . Note piec·Ps nf con l' l'e t e, r ocks , e t c . 

T!Jew E lect ri c Shovel grad ing for , i,IP t rn ,·k, ~t. Lo ni s. Not e leve l 
fl oor obta ined w it!J s ma 11 a mount of hand work hy two laborer s , 

J, ' J 

' 
. J 

'·. l 
~ -

r : ,,-. ~_--::~-~~ ,.,. ..,,~ 
. "1· 

Tllew E lectrfr Shovel owned l,,v Tlw R or-kford & Int . Ry . Co . . R ock­
f ord , Ill. , equirped for d r iv ing pi ll's, Chan ge r•an he marl e in ½ cl ay . 

I//@® 111111//I 

WORK 
for the 

" ' 11 Ill ll' 

llIB!!!lllJ 

Ill II •I Th 

... C~' UijJJ 

~pi' 

Electric 
Railway 

Shovel 
means 

deep or shall ow cut s, trac k t ren ch­
in g, grading interurban road beds, 
tea ring up concret e and t rack bal­
last , re m oving old ra il s and tie s, 
reh andling ma te rial s t o ca r s, an d 
even dri vin g p il es ( as th e lowe1· 
illustra ti on shows) . The success of 
thi s full -circle-swing ty pe sh ovel 
w ith electric 1·ailway s has been d ue 
n ot onl y to its generall y good con­
struct ion , bu t t o such fea tures a s 
th e horizontal crowding motion of 
the dipper , and it s powerful pry in g· 
a ction . 
U pon r equest, we will send you ou r 
specia l electric railway pamphlet 
containing ph otographs an d cost­
figures dea ling w ith T hew sh nve l 
opera ti on . ~;\Trite today. 

The TH &W 
Automatic Shovel Co. 

Lorain, Ohio 

4396-P 
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From Coast to Coast 

• L -

·' U/1/Jl'i[Jltl lJ cl 1u il l' uu. Lli, Sky Line New York City 

·,j 

i,:~ 

~ t~if1
· 

llUTff~'l:I:: 

Indianapolis Portable Welder and Gr 
From the Atlantic tu the Pacific on electric railways big and little, where 

track replaccmen ts and car equipment renewals range from dollars to many 
thou sand s, the INDIANAPOLIS PORTABLE ELECTRIC vVELDER is 
effecting the mo st surprising savings. 

"l\fa.ximum Economy" in the opera tiun of Electric Railways is impossible 
without the Indianapoli s vVelder and Grinder. 

Reclaim worn special work and cupped joints-good as new, quickly-at 
minimum cost. 

New Track laid with Indianapoli s VV elded join ts-will never cup or re­
quire joint or bonding maintenance. 

Old Track-made good for years- fnr le ss than the cost of ordinary 
temporary repair s. 

L ook carefully at the map-the US<.'. r s arc in the majority. 

Cupped Rail Cup Filled in and Reground 

INDIANAPOLIS SWITCH 
New York Chicago Kansas City Spokane 

& 
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the Indianapolis Welder 

Exposition Sky Line San Francisco 

inder Salvages Track and Equipment 

Snch univer sa l adop t ion in two yea r s is proof 
of the extraord ina ry val ue a nd meri t of the In­
dian apoli s Method . l

l ;·., - - ~ .(;:(/\,.,-~ ~- . 
• _. ~~;':.\ u 

-,,.l''y :;;~\:;; _:,• .,. C 
•'L • • ••~• . t1 hr~ ~ "Jir7-!lr,,,f -/ • - -.,.:., \ , NOTICE TO THE MINORITY 

(Those not yet using The Indianapolis Economy 
Twins.) 

A ny road opera t ing four cars or over can't 
afford to be w it hou t them. 

No piece of equ ipment on your lin e can yield . 
such div idends. No approp r iation 
necessa ry; th ey are paid for from 
t he savings of the l\[aintenancc 
fund. 

Yon do have u se for th e ;'victhocl. 

Don't want to hurry you, but 
now is the best time for severa l 
reasons. 

. 

tJ'-
"'t .:. 

-., 

t>. 

• 
., . -.,__-- ·-

.. .., 
THE"EC /IW.f/'··~ ~ -
ARE RED ,.. "'t? "'(,),; .• c 
, .. ,, . ·• '£ .1JF/o .9CJ.t: ~:;,~Jr" 

FROG CO., Springfield, Ohio 
Portland, Ore. Seattle Los Angeles San Francisco 
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From Coast to Coast- the Indianapolis Welder 

Sky Line New York City Exposition Sk y Line San Fra n cisco 

Indianapolis Portable Welder and Gr inder Salvages Track and Equipment 
From the A tlantic to the Pacific on electric ra ilways b ig a nd lit t le, w he re 

track rep lacemen ts and car equipm en t ren ewa ls ran ge from d o lla rs to m a ny 
t hou sancl s. the TN DIAJ\'APOLIS PO RTABLE E LECT R I C WEL DER is 
effecting t h e most surp1·ising savings. 

"Maximum Economy" in t h e operation of E lectric Ra ilways is impossibl e 
w ithout t he Indiana po lis 'vVelder and Grinder. 

Reclaim worn specia l work and cupped join ts-goncl as new, quick ly-at 
m inimum cost. 

New T rack laid wi th l ndianapnli , \Vcl decl joints-will never cu p or re­
quire join t or bo ndin g ma in tena nce. 

O ld Track- mad e good for y ears-for less than t he cost of ordinar_,­
tempo ra ry 1·epairs. 

Look carefully at t he ma p-the users are in the m ajor ity. 

Cupped Rail Cup Filled in and Reground 

INDIANAPOLIS SWITCH 

Such universal adoption in two years is proof 
nf the ext raordinary value a n d merit of t he I n­
dianapolis Ivi et hod . 

NOTICE TO THE MINORITY 

(Those not yet using The Indianapolis Economy 
Twins. ) 

Any road operatin g four car s o r over ca n ' t 
afford to he with ou t th em . 

No p iece of equipmen t o n your lin e can yield. 
such clivi clencl s. 1o a ppropriation 
necessary: t h ey a r e pa id for from 
the ~a\' in gs of t h e i\£ainte11a 11cc 
iund. 

Ynu du have u se for t h..: ,\kt h oc! . 

Don 't wan t to hurr y you. hut 
now is the best t ime fo r several 
reasons. 

& FROG CO., Springfield, Ohio 
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New York Chicago Kansas City Spokane Portland, Ore. Seattle Los Angeles San Francisco 
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A PRODUCT 
FOR EVERY PURPOSE 

VarnisLcd Tc::pes 
l'sPd in th e m a nu fac tm·e a nd repa iI 
of hi gh g rade m o t o1·s , dyn a m os, !'t c . 
\V h e n hi g h inte rn a l h ea t a nd un ­
usua l v o ltage s tra ins w ill be e n ­
counte r ed, t hi s tap e is especia lly 
su itable. 

Our process of "aging" k eeps thi s 
tav e " live" fo1· m onths w h en car -
1·iecl in s t ock . 

Varnished Cloth 

TAPES 
Friction Tapes 

,·\ gen e1·al uti li ty produc t m a d e 
from high e 1· gra d e m a t eria ls th a n 
a r e usua ll y put into ordina r y t a ve. 

The fin e, h a rd th read, c losely 
w oven, m a k e s a web firm a nd 
s trnng but n o t bulky. 

The fi lm , t ack y bu t n o t s m ear y, 
sticks a.id stays stuck. F urni s h ed 
in two gra d es. 

■ 

Rubber Tapes 
:\la d e t o m eet Underwrit e 1·s a nd 
o th e r s p ecifi cations r equiring direct 
rubbe r coa ting on th e wire s, 

The s e t a pes have smooth surface, 
a r e e ntire ly free from pin holes and 
a r e Ye ry adhesive, 

·whe n wound on a splice they 
m a ke a perfectly w a t e r-tight joint. 
Furnishe d in two grades. 

Insulating Varnishes 
\Ve sell mile s of t hi s clcth in 33 - in c h willth, 
t o be used in wra pping fie ld anfl arm a ture coils. 

Useli to protec t a 1·mature windings, field coils, 
o il- 1.'ooled tra nsforme 1· coils a nd a ll internal 
pa rts of e lectrical appa r a tus. Ma k e r s o f e lectrical a ppa 1·a t us use th e P ack­

a rd p roduc t on pa rts s ubj ect ed t o v ibra ti on, 
h eat, oil. g r ease a nd excessiv e Yoltage in ease 
of ove1·load . 

Th er e a r e so m a ny cla sses of work, each r e ­
q ui r ing a specia l varni s h, tha t we now furnish 
17 di s tin c t products. 

Fur :!l is h ecl in e igh t grades. Se nd for 24-page bookle t describing them, 

Impregnating Compounds 
.\ n in s u la tor for impregnat ing a rma ture a nd fie ld c oils , 
a im as a filling compound for ignition a nd lighting 
t r a n sform e r s , s t or age ba tteri es. pot-heads, junc tion 
I oxes, underg round cable conn ec tion s a nd tubes. 

The Packard Electric Co. 
525 Dana Avenue Warren, Ohio 

(41 ) 
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Better Rail 
Bonding Plus 
Greater Savings 
We are prepared to prove to you­
By records of actual work or-
By demonstration on your track-

That the u-se uf .l:-'rest-0-Lite fo r the Oxy­
,--\cetylene welding of Londs makes it possible 
fo r one man a nd two helpers to apply eighty 
bonds per day. 

That these bonds will " stand up' ' better than 
bonds applied by any other process. Once 
applied, the oxy-acetylene bond is practically a part of the ra il. 
and its electrical efficiency does not decrease throug h years of 
use. T his positive permanence, ease and speed of installation, 
at very low expense. means a heavy decrease in your cost of 
bonding. 

Bonds of suitable design for application by this process are 
supplied by leading bond manufacturers. \ Velcl ed bonds will 
not corrode at the terminal s. They cost less and last lo nger than 
any other type of bond. 

In addition to absolute proof on these points, consider the 
fact that this outfit leaves the tracks free for t raffic-requires 
no current or t rain crew-can be operated night and <lay- full 
24-hour efficiency. 

The same out fi t, with cutting torch , is indispensahle in the shop 
or for emergency track repairs. 

W e furnish a thoroughly high-g-rade ,velding apparatus for 
$60.00, not including acetylene cylinders, which are ext ra . and 
are furni shed under a liberal service plan. Truck and spec ial 
equipment for cutting operat ions at extra cost . 

PREST-O-LITE 
Dissolved Acetylene 

(Ready-made carbide gas) 

Prest-0-Lite Acetylene Service furni shes the highest g rade 
of Dissolved Acetylene in portable cylinders, used as conven­
iently as you use cylinders of oxygen. Saves the large initial 
outl ay and heavy deprec iation , trouble and inconvenience of 
making crude Acetylene in carbide generators. Besides . P rest-
0-Lite Dissolved Acetylene is perfectly dried, cleaned and purifi ed 
- makes better welds and is cheaper to use. 

Out of 
the way of 
Traffic­
No 
"Tie-Ups" 

THE PREST-0-LITE CO., Inc. 
The World's Largest Makers of Dissolved Acetylene 

805 Speedway Indianapolis, Ind. 
53 direct factory branches and charging plants in principal industrial centers . 

One la r ge trac t ion company em­
ploys t h is method of carry in g weld­
ing cy linders (Oxygen a nJ Prest-0-
Lite). Fou r bonds may be applied 
from on e locat ion. A li ght hand 
car can al so be emp loyed. \\'hen 
bonding a long stretch of track, 
fi, 11 cy lind ers may be di st ributed in 
advance. 

67 
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• 

Over IOO leading public utility companies use 
G. V. E lectrics in the United States, Canada, 
Brazil and the Philippines. The Tew York Rail­
ways Company, for example, uses over 30. There 
are nearlv 5000 G. V. Electrics in daily service. 
T ,Y eniy-five firms alone use I 107. 

• 
General Vehicle 

General Office and Factory,~ 
NEW YORK CHICAGO 
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In addi t ion to our standard models, public utility 
companies use G. Y . winch equipped trucks. hoist 
equipped trucks. emergency wagons, tower 
wagons. etc. \\ 'e also build indu~tri al trucks. 
crane trucks. t ractors, etc .. etc. 
Catalog J-82 on request. 

Colllpany, Inc . 
Long Island City , N. Y. 

BOSTON PHI LADELPHIA • 

69 
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Uver 100 leading public utility companies use 
r;, \'. E lectrics in the United S tates, Canada, 
Brazil and the Philippines. The New York Rail­
ways Company. for example, uses over 30. Th.ere 
are nearh :;ooo G. V, Electrics in daily service. 
Tl\'entv-fi\'e firms alone use no7. 

General Vehicle 
General Office and Factory,r 
NEW YORK CHICAGO 
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_ £or1i·ad io1"\. 
~ ~- - . 

In a<l<litiun to our standard mudels. public utilitv 
compames use G. \ ', winch equipped trucks. hoist 
equipped trucks. emergency wagons, tower 
wagon,. etc. \\'e also build inclu<trial trucks. 
crane truck,;, tractors. etc .. etc. 
Catalog J-82 nn request. 

Company, Inc. 
Lon~ Island City, N . y. 

!-OSTON PHILADELPHIA 

l. r . - . . ~11.pan1os ~., 
~ 
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WEEDS 
NOT TO W EED -ITS IlNEIPIPilCilENT 

TO WEED BY IHIAND -ITS EXTRAVAGANT 

TO WEED WilTIHI TRACKOLINE Il§ 
EIPIPilCilENT AND ECONOMilCA1L 

C]! The day of hand weeding is past, thrown into the discard 
by t h e advent of TRACKOLINE, a time-tested, proven method 
of eliminating weed growth by chemical m ean s. 

C]! TRACKOLI NE is a scientifically compounded chemical 
preparation w hich is a positive destroyer of every type of vegeta­
tion . It ki ll s the en tire plant, tops, roots and seed s, quickly, posi­
tively and permanently. 

C]! It effectua lly sterilizes the roadbed so that a n ew crop cannot 
grow again for an entire season. A year 's rain s are required to 
disso lve TRACK.OLINE from the soi l suffi ciently to permit weed 
growth, even from seed. 

C]! On hundreds of roads, in all sections of t hi s country, and in 
the tropics, TRACK.OLINE has demonstrated its absolute effi­
ciency. 

C]! It kill s every type of weed growth-] ohn son-gras s, rag­
weed, bind-weed-any fo rm of vegetat ion , from clover to cactu s, 
will be destroyed by TRACKOLINE. 

C]! It is unconditionally g uarant eed to be harmless to live­
stock. It is absolutely n on-injurious to ties, rails or track super­
structure. 

C]! T he cost of weeding with TRACK.OLINE is le ss than that 
of a ny other method, yet it gives you w hat n o other m ethod can 
give you-absolutely clean tracks from on e year 's end to the oth er. 

C]! Full particulars on r equest. 

COMMERCilA]L CJHIEMilCA1L COMIPANY 
Il 'JJJ Gll"2tn11cil <ClS!Il1lill"atll Tell"mnn1121Il 

New Voirlk Cntty 
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1'hop Test of Two 1500 K.W. and One to00 K .W. Ra ilway Motor -Gen erator Sets 

The Test of 
Allis-Chalmers Railway Motor-Generators 

given each set before shipment, is rigorous and very thor­
ough, but their reputation for correct design and careful 
construction is due to their service record: 

Reliable Operation and LQw Maintenance Costs 

Allis - Chalmers Type 
"C" Engineers' Valves 
and OB-4 Governors 
will reduce your air­
brake maintenance ex­

Write for bulle-
t ins. 

Allis-Chalmers Manufacturing Company] 
Milwaukee, Wisconsin 

For all Canadian Business refer to Canadian Allis-Chalmers, Ltd. , Toronto, Ont., Canada 

Offices in All 
Principal Cities 

Foreign 
Representatives 

f H. I. Kee n ... ................. 732 S a l isbury H o u se, L ondo n Wall, E. C., England 
Mar k R. Lamb ...... , ......... ... . .. H uer fa n os 1157 , Ca s illa 2653. Santiago, Chile 

l-
H erbert A insworth ......... . .. .............. . ........ J ohannesburg, S ou t h Africa 
American Trad ing Co., 

Represe n tatives in China , Japan, South A m e 1·ie a a nd P hilipp in e Islands 
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ELECTRIC CAR 
MAINTENANCE 

A BOOK OF PRACTICAL METHODS 
In this book you get the methods of the cleverest men in 

the country. 
It is not a "one man book." No one man could write 

such a book. 
Every issue of the Electric Railway Journal contains 

new ideas on quick, economical methods in the car shop. 
The best shops of the Counfry are searched for something 
new-a quicker, cheaper, better way to handle the work. of 
car maintenance. 

Walter Jackson, in charge of this work for the Electric 
Railway Journal, has brought these together in a book-a 
very useful, practical book. 

READ THIS LIST OF SUBJECTS: 
I-Mechanical Appliances fo r Train Operation 

II-Non-Elect ri cal parts of the Carbody. 
III- Brake Equipments and Brake Rigging. 
IV-Trucks, Wheels and Axles. 
V-Cleansing by Dipping or Sand-blasting, Car Washing, 

Painting and Glazing. 
VI- Sanders and Sanding Devices, Scraper s. Brooms. 

VII-Lubrication. 

VIII- Bea ring Practice. 
IX- Current-Collec ting Devices. 
X-Motors and Gearing. 

XI-Cont rol, Circu it -B reaker s, Controllers, Resistances and 
Genera l Tests. 

XII - Heater s, Lighting, S igns and Signals. 
X III- \\" eldin g i\I ethods, Shop Tools. Storage, Etc. 
XIV-In struction Prints and Tables for Shopmen. 

DON'T THINK OF THIS AS A SCRAP BOOK 
The thousand and one ideas have been classified and fi ll ed out till every subj ect is complete. 
T he problems of car maintenance a re covered thoroughly and every item is indexed so that you can find 

what you want instantly. 
It isn't theoretical either. It is eve ryday practice-just what any man could lea rn if he could afford to visit 

and s tudy the methods of the best shops in the country. 
T here is one feature that is worth the price of the book in itself- 150 wiring diagrams. covering all car cir-

cuits. They are as simple as A. B . C. 
REMEMBER-You han the p rivilege of Free Examination of this book. Read our offer on the oppo­

site page. 

275 pages, 6 x 9, over 300 Illustrations. 
$3.00 (English price I 2/ 6) net postpaid. 

USE THE COUPON ON THE OPPOSITE PAGE. DO IT TODAY . 
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Now Ready 

ELECTRIC 
RAILWAY 
HANDBOOK 

By Albert S. Richey, E lec tric Railway E ngineer. Professor 
of E lect ri c Rai lway E ngineering, \ Vorcester Polytechnic 
Institute. 
830 pages, Oi. 'Cr 600 illustrations, lcatlzcr , poc!t rt si.-::e , full 
g ilt, $-1- .00 (En p,1islz price 17s), 11ct postpaid. 

The task of preparing this book has been a 
big one 

It has been d c;me with thoroughness and 
care. 

The book is now ready for delivery. 1 t 
will be of service t o all elec tric rail wa Y 

men. 
We want to prove this by sending 

you a copy for free examination. 
You do not agree to buy the book 

or pay one cent until you a r e sa ti s­
fied that it will help you. 

Sent on Approval 
No Advance Remittance 

\ Ve will send this book or any book publi shed 
by the McGRAW-HILL BOOK COMPA>l"Y. 
Inc., to any subscriber of the ELECTRIC 
RAILWAY J OURNAL or any member of the 
American Institute of E lectrical Engineers for 
ro days' free examination. 

If you are not a subscri ber to ELECTRIC 
RAILWAY J OURNAL or a member of the 
American Institute of E lectrical Engineers, a 
reference will g ive you the same privilege. 

No books sent on approval outs ide of the 
United States or to booksellers and agent,. 

McGraw-Hill Book Co., Inc. 
239 West 39th Street, New York 

London Berlin 
l'ubliahers of Books for Electric Railway Journal 
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There are Dividends 
in Your Scrap Pile! 

At Indianapolis Traction & Terminal Shops. Oxwelding on 
Broken Gear Suspension Lug 

Every road ha s in it s scrap pil e dis­
carded part s which may be put into 
100~7,, condition quickly and at low 
cos t. 

Reclaiming di scarded equipment 
fr om th e scrap pile m eans not only 
conservi ng the original investment, 
but avoiding an unn ecessary replace­
ment cos t. 

In other words, there is no question 
that the bigges t part of your scrap pile 
can be made practically as good as 
new by use of 

The OXWELD Process of Welding 
and Cutting Metals 

Dy this process worn and broken parts can 
be r epaired quickly and cheaply-ready to do 
full service, thu s saving the cost of new 
eqnipment. 

N ote the illustrat ions. These cases are 
typical of hundreds of savings, large and 
small, which can be made in any shop, by re­
claiming the scrap pile. 

Some Savings on the Indianapolis Traction and Terminal Co. 

OXWELDING Unit 

T RU CK SID E F R AME-Nature 
o f r epairs, refi lling worn pedestal 
faces. Cost o f repairs, $8.oo. Cost 
of rep lacement , $38.00. Scrap valu e, 
$1.50. 

TRUCK END FRAME-Nature 
of repairs, refi lling end connecting 
holes, $4.50; cost of r eplacemen t, 
$7.00. Scrap value, $0.60. 

l\lOTOR FRAl\l E (TO P HALF) 
- :{ature of r epairs, welding gear 
case suspension lug. Cost of r e­
pairs, $8.91. Cost of r eplacement. 
$105.17. Scrap value, $2.76. 

MOTOR F R AME (TOP H A LF) 
- Nature o f repairs, welding axle 
bearing housing. Cost of r epairs, 
$12.00. Cost o f r epl acement, $77.76. 
Scrap value, $2.66. 

Isn't apparatus which will effect 
such savings worth investigating? 
\\' r ite fo r furth er particulars. 

Oxweld Acetylene Co. 
Newark, N. J. Chicago 
Largest Makers of Welding and Cutting 

Equipment in the United States 

~ \ . . \ 
• N' 

/I' 

.. 
# A 

"lil.,. • 

""' 'k '~",.~ .. Y. 

At Aurora, Elgin & Chicago Shops . Oxwelding Worn 
Motor Axle Seat 
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There is profitable work for a Davis-Bour­
nonville Welding and Cutting outfit in the 
shops of every Electric Railway, Lighting 
and Power plant. 

It will quickl y pay fur itself many t im es ove r on large 
a nd sma ll r epa irs. new con st ru cti nn . gen era l plant and 
eq uipm ent maint ena nce-

I t will pay fo r i tseli in ~he pa r ts saved fro m t he scrap 
h eap by we lding-fr om th e reduced los t time on re­
pai1·s ,ir waiting fo r n ew part s 0 11 a break-down-

It will pay fo r itse lf in st ee l cuttin g on n ew con stru ction , 
recon stru cti on, wrecking-

It is the mos t indispen sable appa ratus 111 many repa tr 
shops-

It is the m os t efficicn t w elding and cutting appara t u s for 
gen eral or special work , because-

It ha s practi cal devel opment , long experi ence, r ecord 
fo r e ffi ciency, and competent instruction back of it. 

\ \T rit e for ··A utog-enons \ Ve lclin g ," describing and illus­
trating som e of the prac tical wo rk accompli shed by 
use rs of D a vi s-Bourn nnvill e Oxy-Acet y len e \ Ye lding 
and Cutting out fi t s . 

. -i ll of th e pressure gas 111a i11 s, scr,•ias and 111eter installations in the 
Pa na111a -Pacifi c J11tematio11 al Exposition, m •cr IOO.O:)O feet of 4-in . 
to r6- i11. · pipe . , ,•as 7L 1clded ,c1ith Da·z•is-Bo 11r11 om •illc apparatus, 011 
the g rolf.nd. E.rpositio 11 1111 111bcr of ".-lutogC'llo 11s TT 'elding'' ill11s­
tratcs it . rr ·ritc Dept. R for co p31 and ,·isit our ,l1orki 11 g exhibit 
at th e E xposition, in S paas 35. 36. 37, of tl1e Collccti·,·e Gas Exhibit. 
i11 th e Palaa of J1/an 11factures. 

DAVIS-BOURNONVILLE COMPANY 
NEW YORK 

General Offices and Demonstration Pl ant 
JERSEY CITY (Marion Station ), N. J. CHICAGO 

Sales Offices : l:\ ew York. Chicago, Cleveland, 
Detroit . Phil adelphia, Pit tsburgh. 

General Dealers in ~ew E ngland a1ul \V estern 
States. 
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NORTH 
I 

SOUTH 

BA5T 

National Maintenance Reducers 

COMMUTATORS 
iVIade permanently tight by 
hyd raulic pressure. This pre­
cludes arcing at the brushes. 

Callleron R 
-~_/ - .J 

PARTS 
!:Ja rs made of harcl-dra,Yn cop­
per in order to g ive better 
conducti\·ity and uniformity 
than the drop fo rged type. 
Mica , nothing but "Canad ian 
Amber" to insure softness a nd 
eYen \Year. 

COILS 
Ar111at11re coil s a re a pa rt of 
Cameron service-that means 
A 1 material and GRADE A 
work-and you can't afford to 
use anything less than that. 

Callleron Electrical Mfg. Co., Inc. 
Ansonia, Connecticut, U.S. A. 
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"STRAIGHT -PUSH" 
Sash Operators 

Pn•J.•NTE[\ 

on the Roofs 

)\NTI-PLUVI US .. 
Puttyl~ssdSky\ishts 

77 

of the New Cleveland Railway Shops 

30,000 sq ft. 4,000 ft. 
"Anti-Pluvius'' "Straight-Push'' 

Consult us wh e n in the m a rket for s k ylight or sash opera tors. "\Ne specialize, and our 
in fo rmation, gathered in years of m a nu factu rin g a nd erect ing these produc ts , m ay be of ass istance 
in assuring prope r conditions from the start. 

In addition t o the a bo,·e insta lla tion w e h a v e a lso sen·ed such l' t•pr esentatiye roads as th e 
Publi c Se rYice R~·- Co. Co:rnecticut Co . 
Capital Traction Co . P..hode Island Co. 
Boston E le va ted R~·. Co. =-:ew York Cit y Rys. 
Detroit U nited R~·. L os Angeles Gas & E lectric Co. 
C hicago C ity Ry . Portland Rv., Lig-ht & Powe1 Co. 
Dayton C ity Ry. l\ft . Hood E lectric Ry. 

The G. Drouve Co., Bridgeport, Conn. 
180 North Dearborn St., Chicago 

3148 
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COLUMBIA 
Car and 
Repair Shop 

Columbia All-Steel Gear C ase 

Columbi a Pinion Pulle r and Arm at1 1re Bu g gy 

Col u mbi a Fie ld Coil Winding Machine 

EQUIPMENT 

We manufacture in our plant the fol­

lowing Electric Railway Equipment 

Controller H anclles , :;\Ialleable Iron and all Steel 

Gea r Cases, Coil T ape in g :\ Iachines, Pinion 

P ullers, Car Trimmings, D oor L ocks, Brake 

Appliances, A rmature Stands, Field and Arma­

ture Coil T ension Stands, Coil Winding l\fa­

chines, Signal or Target Switches, Rolls for 

Flattening Leads of A rmature Coils, Brakes for 

Pony Trucks, Steel Trolley Poles, Trolley Wheels, 

Day and Night Car Signs, .Armature and Axle 

Bearings , Field and A rmature Coils, Commu­

tators, Babbitting M oulds , Axle Straighteners. 

Col umbia Armature Banding Machine 

Columbia Boring Chuck for Motor Bearings 

Columbia Machine Works & Malleable Iron Co. 
Atlantic Ave. and Chestnut St., Brooklyn, N. Y. 
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Weatherproof 
Tape 

Insulating 
Compound 

Ba king Varnishes 

Air-Drying 
Varnishes 

Solid Compounds 

eg US.Pat O · 

For the prevention and cure 
of Insulation Troubles use 

P & B Insulation 
T he right insulation in the right place 

is what you are af ter. \ \ " e are prepared 
to determine the right insulation for your 
service as well as supply it. P. & B. In­
sulation has been standard with many 
large roads for thirty-one yea rs. 

\ Ve manufacture insulating varnishes. 
compounds and tapes for specific pur­
poses. The fo llowing is a part ial li st: 

CJ;__EAR AND BLACK BAKING 
VARNISHES for armature and field 
coils, transformers and magnet coil s, 
where high insulation is required. 

BLACK AIR-DRYING VARNISH 
for quick repairs to dynamos, motors and 
taped connection s, for feed wires, over­
head and underground work , and for car 
motor leads. 

BLACK FINISHING VARNISH, a 
quick-drying. absolutely oil-proof spjrit 
varnish. 

E LECTRICAL COMPOUNDS for 
switchboards. junction boxes, under­
ground cables, etc. 

P & B IN SULA TING T APE, the 
most durable weather-proof tape made. 

Write for Booklets 

The Standard Paint Conipany 
Woolworth Building, New York 

Boston Chicago 
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Y ou May Not be Able to Keep Your Armatures 
Out of the Wet, but You Can Keep the 

W et Out of Your Armatures 

Water Will Not P enetrate 

ARMALAC 
The Ideal Armature Insulation 

Som eo ne ha s sa id , "Trust in Go d, but kee p your pmY­
der dry .'' Wise electric r a ilway men say ,' "Trust your 
in sul a tion , but keep y ou r armatures dry." 

Keeping t h e armatures out of the wet is no t a lways 
practicabl e, but it' s an easy pr oposition to keep t h e 
we t out of your armatures. S imply treat them w it h 
A R l\1ALAC. A n a rmature Armalacked is rendered 
permanently impervious to moisture. Water w ill no t 
penetrate A rmalac nor wi ll any chemical act ion pro­
duce ,vater from it . It is easy t o apply and affo rds an 
ideal m eans of rejuvenating old armatures and mak­
ing qu ick r epairs in expensi;ve ly. W ri t e for ou r in­
tere t ing hnnklet: ''How tn Insu late an A rmature." 

Walpole Tire & 
Massachusetts Chemical Co .'s Products 

Walpole, Mass. 

Pioneers in Insulation Engineering 
71551-P 
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We Can Save Money For You Too 
Electric Railway Companies all over the United 
States and Canada seno us the. r old field coils to be 
rebuilt and impregnated, because it means a sub­
stantial saving in cost over new coils, and because 
we do the job right and they know it. 

The coils we return are absolutely perfect and 
" money back if they don't stand up" is the guar­
antee we give with each coil. 

We have the plant, the men, the knoweldge and 
the experience to do the work right. 

We solicit your work on the mer~t of our past 
performance. 

Send us a few of your old coil~, and be assured 
that while we are convincing you, you are saving 
money. 

Electric Operations Co., Inc. 
Bush Terminal, Brooklyn, N. Y. 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!111111111111111111111111111111111111111111111111111111111111111111111 11 



82 

296 

ELECTRIC RAILWAY JOURNAL 

Transfer Printing 
262,500 transfers per hour 
or 2,100,000 per 8-hr. day 

is an ordinary performance for a 

[MARCH 20, 1915 

Series V-Model 2 
Meisel 

RotaryTransferTicket Press 
In use by Third Avenue Ry. Co., N. Y. , Los Angeles 

Ry. Corp. , Los Angeles ; T win City Rapid T ransit Co. , 
Minneapolis; Spokane & Island E mpire R. R. Co., 
Spokane. 

Send This Coupon For Further Facts----

MEISEL PRESS MFG. CO. 
DORCHESTER, MASS. 
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Drew Products 
have contributed extensively to operating and 
maintenance economi es. They have each been 
designed to solve special problems. Below are 
illustrated a few of the Drew Specialti es which 
have made Drew Service noteworthy. 

Others are: 
Trolley Ears 
Frogs 
Brackets 
Lightning A rrester s 

Suspensions 
Hangers 
Insulators 
Pin s, etc., etc. 

Sampson Splicers 
have done away with arcing and have eliminated 
hammering o f the troll ey wheel under the splicer, 
thus insuring longer life to the splicer, trolley 
wheel and wire. 

Drew Motor­

man's Mirror 

reduces car step acci­
dents by giving the 
motorman a view of 
the rear step or run­
ning board. It is a 
true Claim R educer. 

Drew Pole 
Sleeve 

makes new poles of 
those that have weak­
ened at ground line. 
Its use on new poles 
insures almost eternal 
li fe. A true Main­
tenance Saver. 

SAMSONJ:I:! 
Pipe Insulators 

prevent electrolysis by keeping gas and water 
pipes and mains distinct units. 

A Drew Offer 
$25 
for a 

Suggestion 
This amount will be pa id to anyone 

who will suggest the best trade 

mark or trade design for u se in our 

advertising and printed matter and 

on our electric railway and other 

product s. 

A ll answers w ill be judged by the 

officers of this company and must 

be at this office not later than April 

15, 1915. In case of a tie, $25.00 

will be awarded to each of those 

whose suggest ion s are found to be 

equally meritorious . 

To get further particulars regarding 

the contest or the complete line of 

Drew produc ts, send for catalog 

No. 3 J. 

----- --- '.J V Fr~ee on r equ est. - It ill-u ;-
. t ra t es t he co m plete D rew 

Line. You need it. 

Drew Electric & Manufacturing Co. 
814 Traction Bldg., Indianapolis, Ind. 
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DURAND STEEL RACKS 

Type S, D, 1 2 " x T2 11 x36" 

This st ee l rack contains no wast e space, 
-doe away w ith " lost mater ial," delays 
in findin g st ock and delays in handling . 

It 's th e perfect equipment fo r the 
mo cle,rn r a ilway shop. 

DURAN D STEEL LOCKERS 
are manufac tured in a vari ety of sty les and 
sizes, fo r every equipment . Manufact ured en­
tirely of stee l th ey are absolutely fire-proof, 
practica lly indes tructibl e, clean, san itary and 
convenient . 

Yale locks in sure t he safety of the contents. 

Write today fo r n ew rack and locker catalogues. 

DURAND STEEL LOCKER COMPANY 
Chicago 

76 W. Monroe St. 
New York 

134 Nassau St. 
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From England-

0 .e:x1..e:v. 
ELECTRrcrry 

Alllo TRAMWAY 
8 0F"F"IC£s, 

ROADWAY, 

8£XLEYHEATH, IIEl'IT. 

Messrs. T 
he Pyrene C 

19/ o. Ltd 
21 Great•~ 

u;/~3_ St •. 

Dear Sirs' 

Pebniary let. 
1915. 

I h With ret'erence 
ave to int'orm You to Yours ot' th 

that We h e 27th, ult,, 
ave Used 

~~ ~ffi FIRE 
EXTINGUISHER 

Extingui Shers 

success. 
on three el Your Pyrene Fi re 

ectrlca1 t'i 
res w1 th very great 

One was a t' ' 
our Old H. T. ire among the 

Sw1tchboard w l:1lbber cables of' 
results had it not ' h ich would have 

Pi r been t'o r th led to dieaetroue 

Wi th Wh1 Ch Your 
e Extingu i sher Wae e Promptness 

Used, 
These 

a burn- cond instance 
out on a T ' Wae on th 

the d ?'action Generat e occasion Ot' 
amage done or' and in 

to the ma ch ine Wa this instance 
account Of' the t' s comparat. 

e N ciency Of' t h lVely ema 11 on 
s Ext1n 

The third 1 gu1sher 
out on a nstance 

Single-phase alt ' Was the Case Of' a 
Put out 1 e:zna tor arm burn-

w th Jn a f' a tu r e cou 
Stop th ew moments With ' Which was 

e machine, Which 1 out t'inding 
traction s one Ooup1 d 1 t necessary to 

ln tandem to the generator e 

\Ve have 
Other small also Used t h 

outbreaks i e Fi r e Exti 
l am p n the Work h nguisher on 

errect ly sat1er1 d . s op and boiler-h 
e w1 th the s u e ouse' and 

ha . l Would speo1a11 ceee ot' same 
e an_y injury b y emphast ze that i n 

een cau s ed no 1 
>vhi ch the .,.1 ~ea to the el ne tance 

" • have ectr ical 
occurred. apparatus on 

Yours t' 

~ lly 

Didn't even 
find it nec­
essary to 
stop t h e 
machine. 

Write for special Electrical Booklet 

PYRENE MANUFACTURING CO., 1358 Broadway, N. Y. 
Offices in all large cities 

DISTRIBUTORS TO ELECTRICAL TRADE: WESTERN ELECTRIC CO. 
PACIFIC COAST DISTRIBUTORS: GORHAM FIRE .APPARATUS CO., San Francisco , Los Angeles, Seattle 

Di str ibutors for Can ada: May-Oatway F ire A larms, Ltd., Winnipeg. 
Distributors for Great Britain and the Continent: The Pyrene Co., Ltd. , 19-21 Great Queen St. , London , W. C. 
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International Coin Registers 

, ... ; ... ,• .. . . ··1:· 
,, 

f . , 1J' 

' J,. ' 

T ype C 21-Combined Coin and 
Transfer Register 

are Built 
to Suit 

Your Needs 
Each city ha s its special conditions govern­

ing type of car and method of fare collection. 
O ne type of fare box cannot possibly serve 
equally well under a g reat variety of circum­
stances. 

The In.ternational scheme of assembled units 
adapts itself to any requirements. 

Two late types are shown here. N othing ex-
perimental. Merely a new arrangement of 
mechanisms well seasoned by long service. 

Coin and Transfer Register, 
Type C 21 

This is a s tandard International Coin Regis­
ter with a second complete fare register added 
for registering Transfers or Tickets. The 
Tran sf er register is operated by pulling the cord. 
The coin register is operated automatically, by 
the money counter, when the crank is turned. 

Coin, Metal Ticket and Transfer 
Register, Type C 24 

T his machine receives metal tickets and coins 
in the same hopper, counts the tickets on the cen­
te r uni t of the fare register, and the coins on the 
left hand unit , while the transfers are rung up 
by pulling th e cord on the right hand side. 

Metal T ickets have many advantages over 
paper tickets. They are harder to counterfeit, 
as very expensive and powerful coining presses 
are required, such as a re found in very few pri­
_vate shops, while anybody has access to a print­
mg press. 

Cost of paper and printing eliminated. If 
made attractive in design, they will be carried 
away as souvenirs and the cost being a small 
fraction of the face value, the profit from this 
source should easily cover wea r and tear. 

Type C 24- Combined Coin, Metal 
Ticket and Transfer Register 

All substitution of tickets for money in returns are MANY OTHER TYPES are ready for inspection 
prevented with the use of the machine, as the tickets, and trial. Should none of these meet your conditions, 
a re automatically counted separately. A ll mistakes in we can quickly solve your problem and submit a sam-
ringi ng up fares are eliminated. ole. T he C24 was designed and built in one week. 

Tell us what you want and we will build it. 

The International Register Company 
15 South Throop Street, Chicago, Ill. 
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The Three Big Dayton Leaders 
1\ 0 . 1 

Dayton Comput ing Fare Recorders 
for City, Suburban and Interurban 
Service. 
Made in the fo llowing standard 

All Dayton Recorders a re guaran­
teed right in design and construc­
tion. 

sizes: 
4-fare, 6-fare, 8-fare, 
fare. 15-fare, r8-fare, 
24-fare. 

10-fare, 12-
20-fare and 

-T he double-dial fa re indicators are a valuable feature, as they constantly 
attract attention when fa res are being registered, making both public 
and private inspection easy and effective. 
By the Dayton System every fa re is indicated as paid, is registered and 
recorded as indicated and is as effectually checked and verified by the 
double system of recording as money paid in bani<. 

• 
1 ~D 5 2ll&til 

ADVANTAGES: 

NO. 2 
T he Dayton standard DB registering 
Fare Box is a masterpiece of mechanical 
construction-right in design- superior 
in material and construction- supreme . . 
m service. 
Every Dayton F are Box is guaranteed to 
be practically in fa llible and indestructible 
under normal conditions of use and will 
give yea rs and yea rs of service at the 
very minimum of maintenance cost. 
Ask us to send you a sample box for 
vour examination aw! trial. 

NO. 3 
T he Dayton Combination Fare Box-Re­
c9rder is the full and logical develop­
ment of the fare box method of fare ­
getting and fare handling. 

All cash fa res registered through the fare box. 
All fares indicated and registered. 
Indisputable records obtained of the fare collections. 
No figure drudgery. 
No arguments in settlement. 
No money-losing errors in trip sheet footings and extensions- but full 
collections. full settlements, and a square deal for both company and 
employees. 

Write today for information regarding the type of 
fare reg ister equipment in which you are interested. 

The Dayton Fare Recorder Company 
Dayton, Ohio 

.. ~ -· .,. 
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hat Greater 
Fare Box cou 

For Coins and Tickets 

Roads Like These Use 
t he Johnson Fare Box 
Stone & \Vebster Properti es 
Publi c Service Corporation of N. J. 
Third Avenu e Railway Co., New 

York 
1:nion R a il,\·ay Co., New York. 
New York Ra ilways Co., New York 
U nited Railways & E lectric Co ., 

Baltimore. 
G rand Rapids Rai lway Co., Grand 

Rapids 
O mah a & Council B luffs St. Ry. 

Co. 
E lmira Vi'at e r, Light & R.R. Co., 

E lmira , N. Y. , 
U nited R :i. ilroa ds of San Francisco, 

Calif. 
San Francisco-Oakland T erm inal 

Rys .. Oakland, Cal. 
1\Iobi le Ligh t & Railroad Co., Mo­

bile , Alabama. 
:.\Iunicipa l nailways of San Fran­

cisco, Calif. 
Cedar Rapids & Marion City Ry. 

Co., Cedar Rapids, Ia. 
U nion E lectric Co., Dubuque, Iowa. 
Public L tilities Co., Evansvill e, Ind. 

than the 
The JOHNSON Re, 

has proven its ability absolutely beyond the slightest poss ibili ty of challenge 
or doubt to meet any and every fare-co llection requirement. 

Get All the Fares 
On big roads-on small roads-where the traffic is heavy-where the traffic 

is light-during ordinary service conditions-during ru sh-hours, IT HAS DEM­
ONSTRAT ED ITS PRACTICAL UTILITY AS A MEANS OF FARE 
COLLECTION WHICH GETS ALL THE FARES. 

6000 in Service 
Not fif ty or a hundred or five hundred or a thousand, but m ore than 6,000 of 

these boxes in use throughout the country afford you ample evidence of the fact 
that the J ohnson Registering Fare Box has "arrived." 

Used by 60 Important Roads 
Its adoption and use by sixty im.f>artant railwa:ys throughout the United States 

and only the highest praise for the machine's accuracy, its durability and the 
manner in which it increases fare receipts, would certainly indicate that the 
Johnson Fare Box has long since gone beyond the experimenta l stage. 

The Blunt Facts Demanded 
TODAY, IT IS NOT A QUESTION OF THEORIES OR CLAIMS-BUT 

RATHER OF ''Where is your machine install ed? What is it doing ? What is 
its record? How does it stand up in service ? \Vhat is its maintenance cost? 
W hat will it mean to our road in dolla rs and cents if we put it on our cars?" 

The Answer 
A nd what kind of an answer do you think the Johnson Registering Fare Box 

justifies and earns to those quest ions when road s like the Public Service Corpora­
tion o f New J ersey order and reorder 1400 of these boxes-like the Third Ave­
nue Railway of New York, rooo-like the Stone & \Vebste r Properties, 1000-
like the Omaha & Council Bluffs Street Railway-United Railroad s of San 
F rancisco- San Francisco-Oakland T erminal Rai lways , and many others of equal 
prominence which equip their cars with the J ohnson Box? 

Write us Stating Number of Cars You 
will Suggest How to Meet 1 hem 

JOHNSON FARE 
Robey St. & Jackson 

30 Church St. 
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lndorsement of a 
• 

ld you re u1re 
se Facts: 

• • gistertng Fare Box 
NOW WHY? 

2 to 15 % Increase in Earnings 
P rimarily, because the John son Registering Fare Box increases the revenue 

o f an electric railway 2 to 15% and tremendously speeds up the collecti on of 
fares, making a most r emarkab le improvement in schedules during rush hou rs. 

Millions Lost Annually 
Millions of dollars are lost annually in missed fares. T he Johnson Register­

ing Fare Box will save YOUR Road its proportion o f that loss. It revolutionizes 
business methods a s fa r as fa re co llection s a re concerned. I t does away with 
the old-fashioned "wooden till" method and applies in it s stead the "cash register" 
principle to street railway ope ration. 

No Chance of Error 
It positively eliminates all er ro rs in fare-collection- no matter how or where 

incurred and assures full and complete fa r e collection . 

Solves Ticket Problem 
The Johnson Registering Fare Box not only provides fu lly fo r cash fa res bu t 

it also solves the ticke t Problem , and even goes a step further by seizing the 
tickets from the passenger's hand, ca11celling the ticl?e t and reg is tering it. 

Satisfies U. S. Government 
The coin-counting mechanism is the same as in the Johnson Coin Counter 

which is employed by the Un ited States Govcnzment and in use in a ll prolllin en! 
ban ks-so there can be no room fo r doubt as to the accuracJ of thi s machine. 

Maintenance Is Negligible 
As to it s mai11tena11ce, that is practica ll~y 11il and we can very quickly sat isfy 

you on that point as well as on every other claim we haYe made, by the mos t 
convincing indorscinen ts by some of the biggest , mos t important and most exact­
ing electric railways on thi s Continent. 

If you are willing to be convinced we can certain ly co1w ince you. 

Operate and } our Conditions and we 
and Advise as to the Cost 

BOX COMPANY 
Boulevard, CHICAGO 
NEW YORK 

For Coins Only 

The Johnson Fare 
Box INCREASED 
THE EARNINGS 
of The Third Ave. 
Ry. $194,000 in 
One Year. 

IT ADDS 
2 to 15% 
to Fare 
Receipts! 
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What Greater Indorsement of a 

I 

Fare Box cou ld ou re • 

u1re 

For Coins and Tickets 

Roads Like These Use 
the Johnson Fare Box 
S tone & \ Vebste r Prop erties 
Pu bil e Se t ,·ice Corpor a t io n of N. J . 
Third Avenue Ha llwa y Co., New 

Yor k 
l."nlon Rall·wav Co .• New York . 
.:-Zew York Railways Co .. New York 
l'nited Railways & E lec t ric Co., 

B a ltimore. 
Gra nd Ra pids Railway Co., Gra nd 

Rapi ds 
O maha & Council Blurfs St. Ry. 

E tmfr~ W ate1•, Lig ht & R.R. Co., 
E lmira , N. Y. 

t.;n l te rl R3ilroads or San F ra ncisco, 
Ca lif. 

San F ra nc lsco•Oakla n d Terminal 
Rys .. Oakla nd, Cal. 

Mobile Light & R ailroad Co., ~lo• 
bile, Alabama. 

:\lunlctpa l P..a1lwa)'s of San 11 .. ran • 
clsco. Ca lif. 

Ceda r Rapids & :\ta r lon Ch y Ry. 
Co .. Ced a r R a pids, la. 

~~i~rc r.1:1f1tf11;., ir:;:, i~~~~~~:le~0~d·. 

than the se Facts: 
The JOHNSON Re 

has proven its ability abso lutely beyond the sligh test possib ili ty of challenge 
or doubt to meet 011y and c,•ery fare-collection requirement. 

Get All the Fares 
On big roads-on small roads-where the traffic is heavy-where the t raffic 

is light-during or dinary service conditions-du ring r ush-hours, IT IIAS DEM­
ONST RATED ITS P RACTICAL UTILITY AS A MEANS OF FARE 
COLLECTIO:--1 W HICH GET S A LL TH E FARES. 

6000 in Service 
Not fifty or a hundred o r five hundr ed o r a thousand, but "!01·e tha11 6,000 of 

th ese boxes in use throughout the country a ffo rd you ample evidence of the fact 
that the Jo hn son Registering F are Box has "arrived." 

Used by 60 Important Roads 
Its adoption and use by sixty i111f,o rta11t railways througlJout the 1:Jnited States 

and only the highest praise for the machine's accuracy, )ts d!1rab1hty and the 
manner in which it increases fare receipts, would certamly md1cate that the 
J ohnson Fare Box has long since gone beyond th e experimental stage. 

The Blunt Facts Demanded 
T ODAY. IT I S N OT A Q UEST! Oi\' O F THE O RI ES_O_R CLJ\If{S1BU! 

RATHER O F "Where is your machine installed ? \Vh'.'t ~s 1t d? mg . \\ hat 1~ 
it s record ? How does it stand up in service? , v ha t 1s Its ma mtenance ~ost · 
What will it mean to our road in dollars and cents 1f we put 1t on our ca rs? 

The Answer 
A nd what kind o f an answer do you think the Johnson Register if!g Fare Box 

justifies and earns to those questions when roads like the Public Serv1cTe
1

<;:0
1
r1;{';;: 

t ion o f New J ersey order and reorder 1400 of these boxes-like the . im 

nue Ra ilway o f New York, JOoo-like the Stone & \Veb~te r Properties, }°g;;;; 
like the Omaha & Council Bluffs S treet Railway-Unit ed Railroads O 

1 F rancisco-San F rancisco-Oakland T erminal Railways, a nd many others of equa 
prominence which equip their cars with the J ohnson Box? 

Write us Stating Number of Cars You 
will Suggest How to Meet 1 hem 

JOHNSON FARE 
Robey St. & Jackson 

30 Church St, 

• • gistertng Fare Box 
NOW WHY ? 

2 to 15 % Increase in Earnings 
Primari ly, because the J ohnson Registering Fare Box increases the revenue 

of an electric railway 2 to 15% and tremendously speeds up the collection of 
fares, making a most remarkable improvement in schedules dur ing rush hours. 

Millions Lost A nnually 
. Millio11s of dollars a rc lost annually in missed fa res. The Jolmson Register­
mg Fare Box will save YOUR Road its proportion of that loss. It revolutionize, 
business methods as far as fare collect ions a re concerned. It does away with 
the old-fashioned "wooden ti ll" method and app lies in its stead the "cash regis ter" 
prmc1ple to street railway operation. 

No Chance of Error 
It positively eliminates all errors in fa re-collection-no matter how or where 

incurred and assures full and complete fare collection. 

Solves Ticket Problem 
. The Johnson Registering Fare Box not only prm·ides f ully for cash fa.res but 
It also so'1•es the tic/,et Proble111 , and even goes a st ep fur ther by se1z111g the 
tickets from the passenger's hanr.l, ca 11celli119 the ticket and regist~.-i11g it. 

Satisfies U. S. Government 
,The coin-counting mecha nism is the same as in the Johnso!' Coin Co:rnter 

which 1s emploved by t he U11ited States Govcn1111e11 t and in use m all (>ro11111ic11t 
banks-so there can be no room for doubt as to the accuracy of this machine. 

Maintenance Is Negligible 
As to its 111a i11te11a11ce, that is practim/ly 11il and we can very quickly satisfy 

YOU ?n _that point as well as on every o ther claim we have made, by the most 
~o,.z,u1c 11tg i11dorscmeuls bv some o f the biggest, most impor tant and most e:,;act­
lllg electric railwavs on thi s Continen1. 

If You are ·willlug to be convinced we can rerta iuJ,, convince you. 

Operate and }' our Conditions and we 
O~d Ad . 

l"l vrse as to the Cost 

,Box COMPANY 
oulevard, CHICAGO 

~EW YORI( 

For Coins Only 

The Johnson Fare 
Box INCREASED 
THE EARNINGS 
of The Third Ave. 
Ry. $194,000 in 
One Year. 

IT ADDS 
2 to 15% 
to Fare 
Receipts! 
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Car Equipment vs.Man Equipment 
In Fare Collection 

When buying fare registers or fare boxes the 
idea instinctively comes to the railway man that he 
is buying something to g o along w ith the car-car 
equipment. 

Unfo rtunately for him, that is just what he is 
buyin g - a nd being purely ca r equipment the 
efficiency varies as car typ es vary. 

The old clock register a1{d fare box have many 
vital clef ects due to their ddpendence upon variable 
factors. They are lame. because the car itself do es' 
not provide for certain tlzizzgs, and these registers or 
boxes are dependent upon car arrangem ent. The 
fa re box is a go-along-with-the-car proposition. For 
increased receipts through its use you look largely 
to the type of car rather than to any increased get­
together effic iency in the relationships of passenger, 
conductor or company. 

T he ROOKE SYSTEM principle and register is 
the mechanically expressed result of the icl ea that 
if you are ever to get maximum receipts, protect 
your conductors and secure the proper co-operation 
of your passengers when paying their fares- if you 
are ever to get these things, the regi ster used must 
be a part of tlze conductor, a part of the passeng er, 
and a part of the company. These tlzree factors 
must ge t together the instant of pay1ne11t. Tlzeir 
iuterests, atteution and physical nzo'ues , tlz e instant 
of fare pay1llent, must be absolutely conjoined. 
. The ROOKE register is not car equipment. It is 
fare collectiug service. The register goes along with 
the conducto r , becomes a handy feature of personal 
convenience. is both a spur to secure h£s best efforts 
a11d a check positi-uely deterriug lzinz fz-ozn errnr. 

It is g reatly to your advanta!!e that the ROOKE 
re!a;ister operates this way. \i\Then the conductor 
takes hi s car he signs for and takes his register, and 

I . 1 
! ', 
i . ,,) 

I 

there is no possible dispute regarding readings or 
complica tions with other conductors. vVhen h e 
leaves the car the register goes along with him 
just the same as a valuable watch in his pocket. His 
record is never locked up in the car, mixed wi th 
other conductor' s records, or subj ected to auditing 
delays. In making his turn - in the register goes 
along ,Yith his report and can flexibly convenience 
the auditor. \Vhen it is necessa ry to go into the 
car to collect fares ( and such things are necessary 
even on prepayment cars) the fare collecting system 
goes right along with him. The passenger afo,rays 
pays tlze saJUe 'lOOy. The reg iste r ahcays goes to 
the passenger. The transac tion is always on the 
basis of passenger (rst). to compa11y (2d ), to con­
ductor (3d). This applies to all types of cars. It 

.. brings to you one standard, uniform system for all 
your ca rs-prepayment and otherwise. 

O n the prepayment platform the ROOKE reg­
ister, in the conductor's hand, is within the reach 
of every passenger on the rear platform. The pas­
senger cannot hang back or take advantage. The 
conductor is not cooling hi s eye on some box, ham­
pered in his movements and fo rced to go slow 
through the slow movement of passengers who may 
be attempting- to "put something over" on the mute 
fare box. The conductor conveniences passengers, 
speeds up loading time. He goes after fares. His 
collecting instinct is utilized and developed - not 
killed, as with the box. Each transaction on the 
car means that the passenger and the conductor are 
forc ed to give the instant of attention necessary so 
that all parties see the register, feel tlz e actiou of the 
re!!ister. hear th e bell of the register. and in­
stinctively know that the fare is registered properly. 

Th e ROOKE SYSTEM is the only real, get­
togeth er systern possible for you. 

ROOKE AUTOMATIC REGISTER COMPANY 
PROVIDENCE, RHODE ISLAND 
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Educating Passengers 
Pinch Handles of a 

Costs a Lot of 

to Operate the 
Car Curtain 
Money! 

Rings 
Let Go 

No "Education" is necessary when This 
Car Curtain is used 

A Decided 
Advantage of the 

"Ring" Fixture 
is the fact tha t the passenger may seize any part of the curta in and 
operate it fr eely without its binding or stra ining or bending m etal 
or fabric. 

A nd yet the curtain holds fa st in any set position. 

It is all du e to the automatic " H old " and "Let go" ac ti on of the 
rings ( see illustration ) . 

A nother very important feature: 

The Ring F ix ture has a lockin g adju stm ent. 

This is in the fo rm of a pin and socket on the knurled encl of 
the spring chamber, holding the tips in pro per adjustment . 

83% of All the Cars Purchased by Electric Railways in 1914 
were Equipped with the Ring Fixture! 

Write -For Bulletin "C-3'' 

The Curtain Supply Co., 322 West Ohio StD, Chicago 
48 Church Street, New York 
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·Everyho y 
Threatened by 
the GE S hat ,. 

. :PLAGUED JOB 
41. 

A dopt these snow-w hit e, 
non-a bsor bent 
RICO San itary Strap Covers. 

The public is a w akening 
to the dangers of uncov­
ered lea ther-straps. They 
will appreciate 

RICO covers. 

R oads to the number of 
300 have adopted them . 
You can utilize your old 
stra ps. 

W rite fo r our booklet , 
"T he Car Beautiful. " 

Railway 
Improvement Co. 

61 Broadway, New York 

4B78-P 

-We C3n "C~tch" Boils; ~ 
.\ 
) 
f 

RIC 0 
Sanitary 

Strap Covers 
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H RICO " 

Coasting 
Recorders 
Reduce Power Consumption 

Improve Schedules. 

Reduce Accidents. 

Reduce Maintenance Expense. 

You can buy them ou t of the savmgs 
effec ted . 

Over 6000 cars equip ped. 

It's a luxuury to operate your cars 
without Coasting Recorders. 

Railway Improvement Co. 
61 Broadway, New York 

C hicago Los An geles London 

93 



Extract from article d escribing ~New~Orleans Cars . 
Electric Railway Journal, Feb. 6, 1915. 
"Altogether, the design constitutes an excellent 
example of the most modern developments in sur­
face car construction." 

The Pantasote Company 
New York 

San.Francisco 

ll'A' .. c1.11111n11u·1·11..-T1n :x . . > .. ~ 

Interior view of new cars for New Orleans 
Ry. and Light Co. Agasote Headlining 
and Pantasote Curtains. 
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Take Thought About the Top of Your Car 
When Considering 1915 Economies 

p"~ 
/, ~ .,,.,, 

' ~ 

J 
,,rrn=--=.,,,c+rs,..11 I ~ -

~~ ~'.~l~l 11111 _ 

And Join the Army of 
BAYONNE CAR ROOFING USERS 
T he BA YON~E specially prepared canvas has been proved 
beyond all doubt to be the best weather resisting roof material 
which has entered into car construction. 
Unlike ordinary fab ric roofing, BAYONNE CAR ROOFING 
TFEARS. Its ingredients embody the best chemical and mechan­
ical thought in dealing with destructive weather conditions. The 
ma_ny electric and steam roads which are its users since it first 
came on the market eight years ago have never added new cars 
without specifying BAYONNE CAR ROOFING. It increases 
the life of the car. And we have added a new word to car use­
''Car-Roof-1Iileage." 
\ Ve would earnestly advise you .to pare down roof maintenance 
cost with 

13~YON1\r'EJ 
CAR 

ROOFING 
26" t o 120" wide 

\Ve would like to send you our literature on 
"car head-gear." 

JOHN BOYLE & CO., INC. 
112-114 Duane Street New York City 70-72 Reade Street 

Branch House, 202-204 M arket St., St. Louis , Mo. 

Wide Cotton Duck 
Largest Stock and assortment in United States 
Also headquarters for Cheesecloth and Bunting 

95 
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Suppose you had 
a man on every 
one of your cars 
doing THIS 

twenty-four hour s a day. 
Suppose each man's duty was to 

save heating current now going to 
waste. 

Suppose each had to con . .;;tantly 
watch the thermometer. 

V\Thenever the temperature rose 
a bove the arbitrary "point, " h e 
must cut off the heating current. 

You know that this would occur many times a day and the aggregate saving in a year on all your 
ca rs would be ENORMOUS. 

~ nd you know also that such a task would be well-nigh impossible of accomplishment by any 
ordmary man and utterly out of the question fro 111 a practical standpoint. 

But do you realize that there is an actual and remarkably effective method of accomplishing 
these sav ings. in 

The UTILITY Electric Thermometer Control 
And it is a method that is free from the 

"man factor"- a method that, once installed. 
works AUTOl\L\TICALLY hour after hour 
clay and night, week in and week out, yea1~ 
aft~r year, without ever sh irking, without com­
plamt, without pay and \\TITHOUT FAIL­
ING to fu lfi ll its function - the saving of your 
current. 

Here's what it means to you: T he desired 
temperature in your cars automatically main­
tained at all times with a minimum consump­
tion of current. 

Utilization of the heat radiated from the 
passengers' bodies in a well-filled car , with a 
corresponding saving of heating current. 

A greatly reduced heating load at the very 
time when the power load is greatest. 

Let us explain the advantages of this method 
more in detail and show you its superiority 
over any other device on the market 

Remember, we sell it with an iron-clad 
guarantee. Jn71estigatc it. Ask for catalog 
4-00 . 

Successful Car Ventilation Is Not Simply a Question of Buying Ventilators and 
Installing Them 

UTILITY Car Ventilators 
Are Made in Different Types to Meet Widely Varying Conditions 

It is an engin eering problem which 
must be met scient ifically with the 
type of venti lato r a nd the number of 
venti lators best adapted to the work 
to be performed. 

Through ccnstant s tudy of the 
field, our engineers can tell you the 
type best suited to meet your par­

Honeycomb Type for ticu lar ventilating conditions. 
Side Deck Put your problem up to us. 

Util ity Ventilators a r e economical 
in first cost, simple and rugged in 
constrnction, light in weight, easily 
and cheaply applied, durable, water­
proof, weather proof, dust, dirt and 
cinder-proof. They exhaust the air 
efficiently whether the car is running 
or standing still. 

Charts and full technica l data sent 
to any road interested, on r equ est. 

Round "Jet" Type 
(Patented) 

Railway Utility Company 
General Of fices Eastern Office 

721 West Fulton St., Chicago 1328 Broadway, New York 
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The Bluff Called~ 

Can 
You 

New Orleans Pressed 
Steel Car, Lightest 
fifty - two Passenger 
City Car on record . 

Southern Car Co. 
High Point , N. C. 

Beat 
It? 
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Watch Your Step! 
No matter what the weather 

guarantee your passengers 

SAFE FOOTING 
The Stanwood Car Step 
with it s high carbon steel tread s 
which are arranged to be self-clean­
ing, makes entrance to the car and 
departure from it safe. It s reputa­
tion is world-wide. Made in single, 
double, triple and fo lding types. It 
can be furni shed with various types 
of hangers to fit any make of car­
new or old . 

Stanwood 

The most costly thing in equipment is not first 
cost-but after-maintenance. Cost of accidents 
to passengers should be listed under this head. 

Mason Sa fety Tread on Curv ed 
Step of T ro lley Car.,<1: 

Y"'' 

The Mason Safety Tread 
is necessary wherever walking in a vehicle is dan­
gerous because of motion or weather conditions. 
Every condition under foo t is provided for by the 
Mason Safety Tread-aisles, station-platforms, vesti­
bules, running boards, steps, etc. The tread can be 
put on any material. It is ideal in r es isting wear, and 
is made with either lead or carborundum filled 
grooves. 

Complete Information on Request 

American Mason Safety 
Tread Co. 

Main Offices, Lowell, Mass. 
Branch Offices: Boston, New York, Chicago, Philadel­

phia, Kansas City, Cleveland, St. Louis 
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There can be No Half-Way 
Measures in Life-Sav ing 

•u 
., 11r 

. !I 

. "-"'· 

k . '.,,._- ,- . . ,:--· . . ~:- ~ ~"' .. - --- . 
... - ~:"""'- .. _. 4 -- . 

From th e Public Service Safety Campaign 

H-B 
Life-Guards 

The Consolidated Car 
Fender Co. 

Providence, R. I. 

Wendell & MacDuffie Co. 
61 Broadway 

General Sales Agents 

Hence the Wide 
Adoption of 

Providence 
Fenders 

and 

From the Ch1cai o Safety Campaign 

2157 
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mIAHA & COUN CIL BLUFFS 
STREET RAILWAY CO. 

OMAHA, February 2, 1915. 
BROW N & HALL, St. Louis, Mo. 
Gentlemen : 

I feel that some explanation is due re­
gardi ng this photograph. 

You will note that this picture shows 
the Golden Glow headlight and also the 
ordinary dash type incandescent head­
light below. You will recall that we for­
merly used a rc headlights in the outly­
ing districts and the incandescent light 
when in town. 

W e rep•laced the arc light with the 
Golden Glow and use it exclusively on 
these cars, the semaphore lens lamp not 
being used at any time. 

The latter was set in the dash and as 
we have not needed them elsewhere and 
the cars have not been overhauled, the 
lower light has been left in the car dash 
up to this time. 

Yours very truly, 

Gold en Glow r eplaced 4 ampere arc and in candescent headlight s at Omaha 
a f ter t horotigh compet iti ve test. 

( Signed) F. S. WELTY, 
Purchasing Agent. 

Golden Glo-w Headlights 
Are Winning in Every Test 

Because 
T hey Give Mo re Lig ht than an arc or any 

other incandescent headlig ht. Th is is easily 
proven. You can actually see further down 
the track , pick out switch points, distinguish 
passengers in easy stopping di-stance. 

T hey Provide a Different Quality of Light 
- a soft golden beam which will not dazzle or 
blind those approaching. It will penetrate fog 
ancl rain far better than a white light. On 
city streets where lig hts are numerou s the 
beams from the "Goklen Glow" blend wi th the 
gene ral illumination. In dark sections "Golden 
Glow'' g ives a result which cannot be secured 
with any other headlight. 

They Decrease Expen-se of front-end illumi­
nation. The average arc light costs $75 to 
$80 per yea r for current and maintenance. It 
consum es from 2_½ to 5 amperes, 1.4 to 3 
K.W., a very considerable amount. "Golden 
(~ low'' uses bet,veen 23 and 150 watts, depend­
ing upon the type and service. There is no 
maintenance to the ' 'Golden Glow" mirrored 
g lass reflector , nothing to wear out, and re­
placements are limited to the renewal of in­
candescent bulbs. 

They Increase Efficiency. Your motorman 
alway-s has an operating lig ht , a light which 
is always on the rig-ht of way, never flickers 
nor kicks out. There has never been an acci­
rlent to a ca r so equipped because of lack of 
light . 

Let us Make a Trial for You 
Scores of operating offic ial s all over the 

country have accepted our offer to make an 
actual service demonstration of "Golden Glow" 
headlights. W e lea ve the lamps on th e car 

E. R. :\Iaso n Co .. 2038 Grand Central T erm., Ne;v York. 
Th e ,valkcr-Smith Co., Knickerbocke r Bldg .. Baltim ore. 
The C. E . .'\. Can Co., 2 T oro nto Str eet. Toronto, Canada. 
T. n. Sehring- Co .. Baum and Eucl id Streets, P ittsburgh. 
L. L . P a rk inson . 634 r 0 ss Avenue, Det roi t . 
r. F. Saenger & Co. , E lect r :·c Bu ild ing. Clevelan d. 
R. R. H Cl ldrn 320 New Yo rk Li fe Build ing, Chicago. 
Grayso n Ra ih~av Si,pplv Co .. LaSalle Duildinl! , St. L ouis. 
Brown & 11 ~11 S11pply Co., 620 Central Ka t ional Bank Build-

ing-. St. Louis. 

for a · month or two, subj ect to their most 
'ievere conditions. 

W e wi ll be glad to do this for you . Either 
\\'rite the factory direct or our nea rest office. 

lfai! road Signa l S u pply Co., H ackney Bui lding, St. Paul. 
:\lfred Con nor, ]V[;:je stic Building, Denver. 
F . C. Mo rton , \\,'a lker Bank Building, Salt Lake City. 
G. L . P r iest , 229 Sherlock Building, Portland, Oregon. 
,F. F. Bod ler, 90 1 Monadnock Building, San Francisco. 
S. I. , v a iles, Trnst and S avings Building, Lo s Angeles. 
Giovanni Chechetti . Milan, Italy. 
,\ mman n & Co., Zurich, Switzerland. 
Forest City El ect ric Services Supply Co. , Salford, England. 

The ESTERLINE~ 
219 East South Street, Indianapolis, Indiana 
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SERVICE 
The service you get 0 1tt of your 
bushings depends entirely upon 
what the manufact urers put into 
them. 
Recently a "Bound Brook" Bush­
ing was removed from a four-inch 
trolley wheel . after having nm 

27,633 Miles 
The wheel was worn out . but the 
bushi!1g shmC'e d little c,·idc 11 cc of 
wear. 
~ Tith such evidence as this, and 
knowing- the fact that 

Over a Million 

''Bound Brook'' Bush ings were 
so ld la s t yea r, you should buy 
only the Genuine Bound Brook 
Bushing, packed fifty to the box, 
with the green label. 
A ll genuine graphitecl "Oil-less 
Bearings" have always been made 
a t Bound Brook, N. J., in the 
U. S. A. by the 

Graphite Lubricating 
Company 
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33¼% Reduction 
in trolley maintenance expense is the usual record of railway com­
·panies after standardizing on BA YO KET Til\ IE-S .-\ \ ' ING TROL­
LEY EQUIPMENT. T he -saving in trolley wheels alone usua lly 
pays for the harps and their maintenance. 

Bayonet Special Trolley Wheels 
increase this -saving if used in Bayonet Detachable Harps, because they are 
made of superior quali ty of meta l with accurate balance and finish . T he 
quick and easy method of changing the harp head and wheel insures proper 
in pection, lubrication and adj ustments, a ll of which is very essent ia l 
in keeping you r tro lleys in perfect running cond ition at a ll times. 

7 5 Styles, Sizes or Combinations 
of Harps 

to select from. Detachable Harps-changed in 
TEN SECON DS- for Inte rurban, City and Indus­
tria l Cars. surpass a ll others for economy and effic­
iency. Non - detachaule Ha rps. ra nking nex t to 
our Detachable H arp for effic iency, fo r those who 
want THE BEST FOR THE LEAST MONEY. 
No harp is so well made. Smooth , symmet rica l, 
lig-h t. 

\Ve will eliminate your trolley wheel bea ring troubles and expense, if you will use either our No. 
S7 or 67 Ha rp and our No. I 8 or 19 \ :Vheel, which are provided with our famous self- lubricating 
bearings that n~ver wea r out. A 4000-mile test on high-speed showed no wear in the bearing of 
a No. r9 wheel. The groove wi ll run several thousand miles more. Let us tell you why. 

Bayonet High Speed Trolley 
Bases 

are built to stand the severest service. Made largely of steel, 
rene,vable bushings in all bea ring·s, highest g rade sp rings , 
anti -friction tension , POLES CH.AN"GED I N ONE MINUTE 
and wheels perfectly aligned with wire. It i-s THE WEAR­
EVER BASE i\VITH THE TIME-SAVING FEATURES 

T_ I T. No delays to cars. No in­
terruption to train schedules on account of 
damaged trolleys. Its interchangeable wear­
ing parts make it the cheapest to maintain. 

Bayonet Equipment Sells on Its Merits 
SOLD ON 90 DAYS' APPROVAL. IF NOT SATISFIED 
THAT IT l S THE BEST YOU EVER USED, SEND IT 
BACK AT OUR EXPENSE. 

Will you take advantage of this golden opportunity to learn 
why it is economy to use Bayonet Time-Saving Trolley Equip­
ment on your cars? \V rite u-s for furth er particulars. 

Bayonet Trolley Harp Co., Sprin~field, Ohio 
\ Vm. R. Garton, Sa les Engineer. 299 Broad way, New York City, N. Y. 
J ohn S. Black Co., Sal es Agents, 908 H en n en Bldg., New Orleans, La. 
Satterlee E lec. Co. , H a ll Bldg., 9th and \Va lnnt Sts., Kansas City, Mo. 
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This 
Wheel 

needs No Lubricating 
Think what this means. 
Once installed, it requires no attention-saves lubricant and labor-does 

away with the destructive effects of dripping oil and the constant wear and 
tear on roofing caused by shopmen. The 

I 

is effectively and continuously self-lubricating without any of the drawbacks 
that limit the practical value of other self-lubricating types. 

Because the " V-K" has no oil or g rease chamber around the bearing acting 
as an insulator to destroy or diminish perfect conductivity. It is made with 
a patented graphite and gauze bushing thoroughly impregnated with graphite 
lubricant- non-insu lat ing- heat-proof- long-lived-easily interchangeable. 

The ''V-K"' wheel is made of specially tough metal- not hard- is properly 
balanced- mechanically perfect in finish- gives greater mileage with least 
detri ment to overhead wiring. 

For best results, use the "V-K" OILLESS TROLLEY WHEEL with the 

"V-K" NON-ARCING HARP 
The harp with the patented gripping device for locking the axle-pin in its 

socket. Give,s the best form of contact yet obtained in any type of harp­
ensures freedom from interruption of current- prolongs life of wheel and 
harp tog-ether. 

Any fair trial of the " V-K" equipment will convince you of the wisdom 
of adopting them as standard. Look into this further- write us for particulars. 

Send fo r our new illu strated Catalog now on the press. It 
contains full informati on on sizes, styles, etc .. covering our 
whole line of wheels and harps. 

MORE-JONES BRASS & METAL CO. 
ST. LOUIS, MO. 

Manufacturers of 

Trolley \i\Theels and Harps, Contact Springs, Motor Axle 
Bearings , Armatnre Bearings, Truck J ournal Bearings. A ir 
Compressor Bearings, A rmature Babbitt Metal, and similar 
products. 

103' 
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The Wonderful Single 
Service Chilled Iron 

Car Wheel 
In One Hundred Cities of the U nited States and 

Canada 90 per cent. of the Street Car Companies 
operating- 100 ca rs ot over use Chilled Iron Car 
\;\!heels. 

Occasionally a Street Car Company will experi­
ment with other types, but in most cases return to 
the Chilled Iron \;\Theel. This does not just happen 
- it is a lesson forced by experience. 

Chilled Iron \;\!heels. unlike other types , act in 
harmony with the parts with which they come in 
contact such as brake shoe and rail. 

Comparative tests in some cases show the con­
sumpt ion of brake shoes 25 % to 50% greater with 
other types than with Chilled Iron Wheels. When 
this loss is considered and when we reckon on an 
addi tional loss in rail wear and power consumption 
of at least mo/a . the reason why Chilled Iron Street 
Car Wheels are used in such a diversified territory 
is apparent. 

The 'N onderful Single Service Chilled Iron Car 'Nheel 

ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
1214 McCormick Building, Chicago 

Representing forty-eight wheel foundries throughout the United States and Canada. 
Capacity 20,000 Chilled Iron Wheels per day. 
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More than three dozen elec tric roads. 
opera ting nearly ten thousand cars hav e. 
within the past three yea rs, equipped 
eve ry car on their sys tems with 

BAJRRJ£TT 
Emergency 

CAR JACKS 
ln every impor tant case on record, the railway cum­
panies have benefited greatly by the presence of the 
emergency jack for promptly relieving tie-ups, as 
well as for rescue work before the arrival of an 
emergency wagon in cases of serious acc idents. 

The Barrett Emergency Car jack is a powerful 
aid in minimizing losses throug h unavoidable acci­
dents and tie-ups; it effects substantial savings of 
time and money. 

No. 239 "Bay State" 15-ton jack with swivel claw 
is shown in middle picture lifting a car back on the 
track. 

No. 439 "Senter" 20-ton geared jack wc1s recently 
adopted by the Philadelphia Rapid Transit Co. for 
all their cars. Note the quickly adjustable swivel 
claw in lower photo. These are our two most re­
cent models. 

V./ e offer the services of our 
engineering department in de­
sig-ning special jacks for cars 
of special construction, where 
none of our standard designs 
will fill requirements. 

The 
Duff Mfg. Co. 

Established 1883 

PITTSBURGH , PA. 
50 Church St .. New York 

Peoples Gas Bldg .. Chicago 
Candler Bldg. , Atlanta 

Send for complete Catalog No. 102 of : 
Barrett Track and Car Jacks 
Duff Ball Brnring Screw Jacks 
Armature Motor Lifts or Pit Jacks 
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-----~-----

Insure Minimum Operating Cost 
by using 

''VD & D" 
Gears and · Pinions 

Tool Steel 
,,_Wea r'1 n8 

Surface 

Tou3hened 
Core 

Grade HARDENED 

Refined 

Grade TREATED 

Maximum Wear and Strength are se­
cured by our special process of harden­
ing. The \Vearing surface is converted 
into Tool Steel (wear), and the core 
materially toughened (strength). 

Use our grade HARDENED for low­
est cost per car mile. 

Greath Strength and Long Service are 
outstanding features of our Grade 
TREATED. Our special process of heat 
treatment refines and toughens the steel 
throughout, reducing breakage to a 
mm1mum. 

Use our Grade TREATED for extra 
Heavy Duty Service. 

IV rite /or our Pamphlet 

A feature of lowest operating and maintenance cost 

Gear Specialists 

CLEVELAND, 0., U.S. A. 
NEW YORK SAN FRANCISCO 

C. E . A. Carr, Special Canadian Representative, 2 Toronto St .. Toronto, Canada 
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Many railway men have admitted to us that particularly on 
low hung motors they are experiencing numerous gear case 
failures due entirely to bumping them over their special 
track work, etc. 

J [ave you ever con sidered th e imp ortan ce thi s condition 
plays in running up your maint enan ce cos t , and have you 
ever investigated w h eth er or nnt th e di s tance between 
y our pavement and g-ear ca ses c()ulcl be in cr ea sed ? 

You can obtain Maximum Clearance with 

107 

Chilling-worth Shallo-w Bottotn Halves 

\V. H . 49 or W. H. 56 

Are the Brackets you use designed and constructed to resist hard 
service, and will they compare with those illustrated above ? 

If you use Riveted Up Cases you already appreciate the value of the 
fact that there are no seams to open up on Chillingworth Cases. 

If you are having Gear Case Troubles and are interested in solving 
them why don't you order about one dozen Chillingworth Cases 
and place them in service alongside of any other type of case and 
keep a comparative record of the results obtained, and award your 
business to the case that gives the most satisfaction with the least 
expenditure of money ? 

Thayer & Cotnpany, Inc., Agents 
111 Broadway, New York City 

R E PR ESE NTATI V E S : 
U. S. ~Ieta l ,. nd '\ [ fg . Co., S outh ern and N ew England Sta tes 
. \li en Gen eral S u pplies , Ca nada. 
I-I . F. K eegan & Co mpa ny, Chicago. 

Grayson Ra ilway S u pply Co ., St. Lods. 
\ \I. R, Ga r ton Co,npany, Chicago. 
l 1nio n E lectric Company, P itt sburgh. 
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We Proved It 

In the comparatively short time that Nungesser Carbon 

and ]\;fetal Brushes have been on the market, we have 

secured as regular customers leading firms in all lines of 
industry using carbon products as follows-

Street Railways 
Steam Railways 
Steel Mills 
Electric Crane Manufact­

urers 
Electri~ Signal Manufact­

urers 
Automobile Starter and 

Lighter Manufacturers 

Central Stations 

Dynamo and Motor Manu­
facturers 

Circuit Breaker Manufact­
urers 

Railway Car Lighting Manu­
facturers 

Electric Drill Manufacturers 
and Others 

In each case we were obliged to prove that Nungesser 
brushes would give the customer "Better service than 

he had been receiving before." 

If Such Service Interests You-Say the Word 

The Nungesser Carbon & Battery Co. 
Cleveland, Ohio 
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Th ere is ah\·ays one stately Tree 
tha t stands fn r th above all others, its 
great, a rching limbs telling a story of 
;,teady g rmnh th rou;:?,h th e year s, of 
the weath ering o f many a storm, and 
of the migh ty st re ngth that is stored 
up to resist the slo\\ wea r of the cen­
tu ries. 

So it is m the Brmh business . One 
Company stand s fo r th above all 
oth er s, deep- rooted in th e field it 
<.O\"e r s. built up by yea r s of growth . 
by increased demand fo r its product, 
11\· scrz•icc rc11 dcrcd to th e customer. 
1 t has weathered th e fie rces t storms 
of competitinn, It possesses the 
st r ength- th e fac iliti es-to conti nue 
to supp ly a product of steadily U ni­
fo rm Qu ality. T hi s Company manu­
fac tures 

Le Carbone 
Brushes . U nifo rmity of Quali ty­
Different Grades fo r Diff erent Serv­
ice-These are the seeds from which 
ha grown steadily th e demand for L e 
Carbone, un ti l today it over shadows 
that o f all other carbon bru sh es. 

W . J. Jeandron 
173 Fulton St. New York 
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Making 

Good in 

New York 

Rollway Bearings 
For the past three years the T hird Avenue Railway of New 

York has been operating thirty storage battery cars equipped 
with . Rollway Bearings. T hey have been mak ing a splendid 
record fo r low maintenance co-st. 

Rollway Bearings require less lubrica 11 t because they reduce 
fr iction and they are oil-tight and du st-proof. 

T hey redua 111aintenance cost . T hey have a fixed adjustment, 
thus requiring no adj ustments. 

T hey save fifteen per cent. of the total amount of power 
required to run the car . 

We will g ladly g ive you figures. Write. 

The Railway Roller Bearing Co. 
SYRACUSE, N. Y. 
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This Ephrata 2nd Lebanon Street Railway Co.'s ca r 
is mounted on Baldwin trucks, Class "K ." 

WHY? 
SAFETY FIRST. In the design and workmanship 
of all parts; in the proper consideration of the elastic 
limit of the material. 

SECOND - ECONOMICAL MAINTENANCE. 
The wearing parts have renewable wearing plates or 
hardened bushings. 

THIRD-SIMPLE CONSTRUCTION. The parts 
are few in number, easily removable and held together 
by taper turned bolts in reamed holes. The gussets 
are substantial, and each truck is a unit. 

FOURTH - NOISELESS OPERATION. The 
truck frame is strong, light and rigid, and the bolted 
brake with compression springs is chatter-proof. 

B aldwin Tru ck, Class " K " 

111 

THE BALDWIN LOCOMOTIVE WORKS 
Philadelphia, Pa. 

REPRESENTED BY 
Charles Riddell, 625 Railway Exchange, Chicago, Ill. George F . Jones , 407 T rav e lers Buildin g, Ri c h m ond , V a. 
C. H. Peterson, 1610 Wright Bu i ldin g, St. Louis, Mo. A. Wm. Hinger, 722 S pa ldin q Buildin o . Portland , Ore. 
F. W. Weston, 50 Church Street , New York, N. Y. Williams, Dimond & Co., 31 0 Sa nsome St., Sa n Franc isco, Cal. 

J. A. Hanna, Niles, Ohio 
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42 Per Cent 

of the all-steel cars order­
ed during 1914 for elec-. . . 
tr1c traction service were 
"Cincinnati'' Cars. 

It is a noteworthy fact 
that the Cincinnati Car 
Co. was a warded orders 
for a majority of the cars 
of this type built-in 
this-the most impor­
tant year in the advance 
of all-steel cars. 

The Cincinnati Car Co. 
Winton Place 

Cincinnati, Ohio 
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Built by M cGuire-Cummings Mfg. Co . 

113 

60,000 Lb. 
Capacity 

Crane Car 

The McGUIRE-CUMMINGS 
Car-Building Organization 

Can render you an especially valu­
able service in designing and build­
ing standard and special equipment 
to meet all requirements. 

The season of new construction is 
opening up-we shall be pleased to 
quote you. 

McGuire- Cummings 
Mfg. Co. 
General O £fices 

Harris Trust Bldg., Chicago 
Bu ilders of C it y a nd Interurba n Cars. Trucks, 

S prin k lers, Cra ne Ca r s, " "ork Cars, e tc. 

6000 Ga llon ~prink le r- On e of I N urn l,e r ot Designs \V t> Bui ld . 



114 ELECTRIC RAILWAY JOURNAL [MARCH 20, 1915 

Internal Conibustion Locotnotives 
The Motive Pow er You Have Long Desired 

,,; 

c,-----''-~--=---.......,_• ~ 
::s:: --· -

20 Ton 
Gasoline Locomotive 

40 Ton 
Gasoline Locomotive 

3103 

46-inch drivers 54-inch drivers 

F ive to 45 miles per hour 

Develops 450 horsepower 

Single end control 

F iye to 60 miles per hour 

Develops 800 horsepower 

Double end control 

T hree speeds forward 

T hree speeds reverse 

T hree speeds forward 

T hree speeds reverse 

All Locomotives Equipt with E lectric Starters. L ighters and Generators. 

IDEAL P OWER- The ideal power for surface, subway and 

elevat ed lines. A lso fo r local and t erminal service. N o smoke. 

FUEL-Ga soline-Ozoline-O il or Distillates. 

O P E R ATION-A O ne-:Man Pneumatic Operation. 

Biggest and Bes t Transportation Proposition of t h is Centu ry. 

Write Us - It will Pay You 

Internal Combustion Locomotive Co. 
Equitable Bldg., Wilmington, Del. 

J. W. McKay, General Manager 
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Taylor T rocks-Modern Equipment 
The new cars for t he l\i<,rris County Traction Cu .. 

;\Jorristnwn, 1\. J., r eprese n t the mos t advanced type ,,f 
car construction throughout. Lt is sign ifica nt , th en , that 
T'A Y J__, Q J\ TRUCKS w ere chose n for ~l()rris Count y 
service. 

I f the trucks are "'T' I\ Y LU l\ -:'..\ f J\ DE," ease of riding, 
dura bilitv and lowes t cost ()f maintenance are assured. 

t Specifications t 
'T'ype: Taylor Improved L.B. cloul>k truck. 

\ \'heel Base, a bnu t 6' O". 

B rak es and l\ Tntor s, in ~id e hung. 

Send for Portfolio 
nf "T.: \ YLOR-;\fADE" Trucks with description and 
s pccifica tinn::- . 

Taylor Electric Truck Co. 
EST ABLISHE D 1891 

Main Office and Works : TROY, N. Y. 

vVe alsn manu fact ure Coil an d E ll ipti c Springs for any 
type and make of truck, a nd 'T'. 1L C. S t ee l 'T'ired \\!he els . 

115 

2 10, 
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Storage Battery Car of the Third Avenue Railway Co ., New York City 

'' Jexf ~e '' Batteries in Traction Service 
Storage battery cars are receiYing the consideration of rail­

way men on both steam and electric roads. 
Steam roads can frequently add to their revenue by giving 

more frequent service between small stations. This can be 
done most satisfactorily by storage battery cars operating 
over the same tracks as steam trains. 

On electric lines where traffic is light or where an infrequent 
schedule is desired, storage battery cars furnish a more profit­
able service, than any other system. 

Storage battery cars have been successfully used in New 
York City since 1910. There are now 205 battery cars in 
operation in New York, li4 of which are equipped with the 
"Jl=l)lcap .. JExibe " Battery. These battery cars are making a 
total of over 3,000,000 miles a year. The service rendered by 
these batteries is in every way satisfactory. 

"JExibe" batteries are also used by many of the large rail­
way and power companies in their electric trucks and electric 
service wagons. 

Our engineers are at the disposal of railway men interested 
in the subject of electric traction with storage batteries, either 
in connection with storage battery cars or electric trucks. 

THE ELECTRIC STORAGE BATTERY CO. 
Manufacturer of 

The "ctblortbe '.Bccnmulator ", The H Unbor :accumulator" 
The "JExibe ", "Jll)1cap::::JExtbe '', "Ubtn::::JExt~e" and '' 1Jronclab::::JExibe" Batteries 
Boston Atlanta Rochester Cleveland PHILADELPHIA, PA. Chicago Denver San Francisco 
New York Washington Pittsburgh Detroit 1888 • 1915 St. Louis Los Angeles Toronto 

Storage Battery Car of the Lewisburg, Milton and Watsontown Pass. Ry. Co., Milton, Pa. 
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NILES 
''Cotnrn.ercial Shape" Steel Construction 

as prac ticed in small single-truck city ca rs. 

The underframe is built lip without shearing stra ins. 
T he sub-sills rest direct ly on the truck; cross sill s 
on sub-sills and side si ll s on ends of cross sills; all 
riveted together with g ussets or angles. 

The sides are plate cantil ever g irders from sill s:; to 
letter panel s. 

Continuous top plates or continuous post-carli11es 

a re optional \\'ith purchaser. \Ve advise continuous 
top plates and separate ca rlines. 

T he lett er panels fo rm a continuous steel hoop en­
t ire ly around top of ca r preven ti ng sagging or 
spreading. 

We recommend solid side wa ll s of steel, cork and 
Agasote. wooden fl oo r and double roof with dead-air 
space. 

P art s a re ri veted and separable, being welded only 
\\' here necessary to exclude water. 

1.cn::-; th . 32 feet o inehes: Seat ing Capaci t) . 32 . 

NILES ''ALL SERVICE'' CAR 
It can be operated one-man or two-men, near-side 

or far-side, sing le-end or do uble-end. prepayment or 
collect. In fact. it meets all requirements for sing le­
truck cars fo r small cities and non-paying branches 
or feeders of la rge systems. 

Let us tell you more about it. 

PREDICTION 
Th e sing le truck ca r o f the future will be run bv 

one man and will convert many non-paying lines into 
profitable ones. 

Depressed separabl e platforms will be eliminated. 
The steel underf rame will extend continuous from 
bu ffe r to buffe r . with step and door openings cut out 
at right of motorman. 

It will be mounted on a truck with long wheel base , 
small di ameter wheels and motors to allow low steps. 

T he body wi ll weigh about ro,ooo pounds, seat about 
JO and carry double that number. 

It will be of light steel construction of standard 
commercial shapes and sheets which can be replaced 
independently of the car builder. 

TT 7 c arc b11ildi11g that car no·w and can supply dupli­
cates for quick dcli7.'Cn'. 

NILES CAR & MFG. CO., NILES, OHIO 
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NAUGLE POLES 
PLAIN OR TREATED OPEN TANK METHOD 

Shipped from Chicago yard sam e day order received 

POLES-TIES-POSTS 

Service Price Quality 

·write for D elivered Prices 

NAUGLE POLE & TIE CO. 
5 South Wabash A venue, Chicago, Illinois 

It's the 
Teated Petticoat 

which has made 
TRADE MARK 

HEM~NGRAY 
REGISTERED. 

Insulators 
X o. 20--L ine \ "o ltage 5000. 

The Choice of Managers of Power Companies 

2104 

w h en hig h n dtage tran smission could nut be jeupardized by creeping m oisture 
on in sulato r s. The Teats on the Petticoa t s quickly drain the in sula to r in wet 
wea ther, a nd in sure a drv inn er area. Begin the fight aga inst po wer lo sses 
t hruugh mnist in sulators -b y sending for our Catalog ~ o. 28. 

Hemingray Glass Company 
Established 1848 } C • t K 
Incorporated 1870 QVlflg Qfl, y • 

Factories: Muncie, Indiana 
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Wire Lock S-wedge 
Joints 
Build 
Strength 
into 
Tubular 
Steel 
Poles 

A water-tig ht joint whi ch will stand 
an internal pres-sure te st insures that 
no moistu re will ever \\·ork in to cor­
rode the pole at this point . 

T he sectional view clearly shows 
how the joint g rips. Notice that the 
steel tube is of uni fo rm thickness 
th roughout the joint. In fa ct the ma­
terial is thickened in place of being 
st retched and th inned. as in the ordi ­
nary process of swedg ing by hammers. 

This is the joint that perf ects the 
steel tubular pole. 

T he catalog conta ins valuable and 
interest ing data on overhead construc­
tion. 

Send fo r a copy. 

Electric Railway Equipment Co. 
Cincinnati, Ohio 

New York 30 Church St. 

30 Years 
Pole Service 

Three times thl' li fe of wood 
pules fo r a fift h the maintenance 
cost is the pole service offered elec­
tric rai lway"- by 

/ 

(AR»..g 
Flexible 

Poles 

fh e cut shows 
a light design 
fo r telephone or 
teleg raph line.; 
- there is a 
heav ier type fo r, 
traw,mission line 
\\· ork. 

T h e fl ex iule 
prin ciple insures 
that your pole 
lin es w i 1. 1 
we a th e r the 
most seve r e 
-storm:-. Proof 
against \\'ind , ice 
and sleet. 

Handled fo r 
half the cost of 
\\' o o d poles. 
L i g h t-weight 
and nestable. 

~ .L~ ..... =-.......... -+.,.. -+.,.. -t..,.,. "+ ,IFi:::CI -tfi~a~~Er 
O ur Commer­

cial Engineering 
Department will 
fu rnish designs 
a n d estimates. 
free. W rite for 
Com plete Data . 

-

I 
Ca rbo Flex ibl e 

PosL for right-
f-,yay fence of­

fer s the mainte­
na nce m an a 
new s t u d y 111 

economy. 

C~_q Steel Post Co. 
Chicago, Il l. 

9230 
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"All along our lines" 

said the chief dispatcher, "you 

will find our road-men-con­

ductors, inspectors and con­

struction foremen - carrying 

11/i!srern Electric 
Portable Telephones 
as a part of their regular equipment. 

The portab les have prevented a 

great many expen sive delays and 

some possible accidents simply by 

g1vmg our men a means of getting 

m touch with the division dis­

patcher from any point on the road. 

They're worth their weight m 

gold." 

Write for prices of our various types 

of portables. 

Wesrern Electric Company 
Manufacturers of the 8,000,000 "Bell" Telephones 

New York Atlanta Chica~o Kansas City San Francisco 
Buffalo Richmond l\1,l waukee Omaha Oakland 
Philadelphia Savannah In dianapolis Oklahoma City Los Ange les 
Boston New Orleans Clcvl'iand Minneapolis Se:rttle 
Pittsburgh Houston Cincinnati St. Paul Po rtland 

St. Louis Dallas Denver Sa lt Lake City 
EQUIPMENT FOR EVERY ELECTRICAL NEED 

M.mber Society for E.lc-ctric::il De velopment. "Do it Electrically'' 

Locates Leaks 
at 

the 
Rail 

Bonds 
Bond Tester 

mnlmd 

Bond T este r in Use , and Scale. 

The light, portable outfit which 
gives accurate results. Saw 
blade contacts bite into the rail 
cleanly. The resistance is read 
directly from the dial- no com­
putations are necessary. One 
man makes the tests quickly 
and the results are correct. 

"Standard Sensibility'' type 
for all ordinary work "High 
Sensibility" type for special 
work. 

Write for Bulletin No. 92. 

Roller-Smith Company 
203 Broadway, New York 

Monadnock Block 
Chicago 

Williamson Building 
Cleveland 

9262 
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You're on the Right 1~rack 
if it's a RAMAPO 
Aut~matic Safety Switch Stand 

(Patented) 

A permanent automatic switch stand which will 
sc:!,fely take care of interurban service and passing 
sidings, which does away with spring in track. F ur­
nished in all heights. 

Our T-Rail Special Work 
For Your Interurban Line 

or Private Right of Way 

is of manganese construction and is a great cost­
cutter. In all styles. 

Write for the facts. 

Ratnapo Iroll Works 
HILLBURN, N. Y. 

Main Office, Hillburn, N. Y. 
New York: 30 Church St. Plants: Hillburn&Niagara Falls 

Ramapo Pat. Automatic Return Switch Stand No. 37 
Showing Mechanism Half Thrown Automatically. 
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CARNEGIE STEEL COMPANY 
General Offices-Pittsburgh, Pa. 

CROSS TIES 
Steel ties are making steady progress in displacing wood ties. There are several 
reasons for this: 

lst.-The life of one 
steel tie is about equiva­
lent to that of three 
wood ties . 

2nd.-Owing to the 
longer life of steel ties 
there is a saving in labor 
cost equal to the differ­
ence in cost of removing 
and installing one steel 
tie and three wood ties. 

3rd.-At the end of their 
serviceability steel ties 
have a scrap value of ap­
proximately one-third of 
their original cost. 

DISTRICT SALES OFFICES : 
Birmingham 
Hoston 
Buftalo 

Denver 

Chicago 
Cincmnatt 
Cleveland 

1Jetro1t 
New Urleans 
New York 

Philadelphia 

United States Steel Products Company-Pacific Coast Departments: 
Los Angeles San Francisco Portland Seattle 

Export Representatives: 
United States Steel Products Company, New York, N. Y. 

Pittsburgh 
St. Louis 
St. Paul 
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The kind of Fibre Conduit 
strongly influences 

Maintenance 

if YOU a 1- e con ,luctin g s ignal, L'a l', or otllf'J ' 
wires m· cables in fibre conduit, as are oth e1-
n li lw ay companies. It is s ignifi cant that 

ORANGEBURG 
FIBRE CONDUIT 

i,:; the cho ice o f such c-ompan ic·s as thP Pen 11, 
11. Ft, Uosto11 E levat e rl. N, Y. Ce ntn1l, B', R T,, 
etc. Its s tre ngth. fir e r esisting and insu lat ing 
qua liti t'S ha,-e l, f'e n tP;;t e rl, a nd prove n e ffici e n t 
in th e high est d egree, Sh ipme nts o f standar<l 
s toc k within " dn\'>" , Ca ta log "Ft" on r e(] u e,;t, 

THE FIBRE CONDUIT COMPANY 
ORANGEBURG, N. Y. 

New York Boston Chicago San Francisco 

[MARCH 20, 1915 

A Brootn for Every Track Want 
That Will Bring Track Comfort to You at a Saving 

A split ba mboo 
br oom fo r light work 
with snow or dirt at 
curves, frogs and 
switches. " F a n" bris­
t les make a strong 
c leaning edge, and 
give durability to the 
broom 

THE 
,\ crossin g broom 

t hat wi ll stand hard 
work Of flat , t em­
pered ,s t ee l wi r e br is­
t les. 

'vVe have "corraled" a large por­
ti on of the broom business because 
o f the economy and durability of 
our brooms. 

PAXSON 
Built for rapid 

work. l\fakes a clean 
sweep, and serviceable 
the entire year. 

A fine utility broom 
which is built to han­
dle all debris that may 
get into frogs, switches 
and curves. A hard 
service broom made 
wi th flat tempered 
steel bristles. 

On yearly contracts we have an 
interesting proposition we would 
like to make you. The low cost 
will su rprise you. 

J. W. PAXSON CO., Manufacturers 
General Offices and Shops: PHILADELPHIA, PA. U. S. A. 
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CAMBRIA 
RAILS 

Open Hearth Bessemer 

BOLTS AND NUTS 

100% 
Splice Bars 
Tie Plates 

All Standard 

Sections 

CAMBRIA STEEL COMPANY 
Philadelphia 

Sales Offices: Atlanta , Boston,, Buffalo, Chicago, Cincinn a ti, Cleveland , Detroit, New York , Phil adelphia, 
Pittsburgh , St. Louis, San Fra ncisco, Tacoma, Montreal 

Works at Johnstown , Pa . 

l01proved Manganese Tongue Sw-itch 
For Heavy Service 

Pinless Tongue- 100% bearing efficiency 
Enlarged Heel-Heavily reinforced-

Held positively by beveled end in Solid Manganese pocket 

SPECIAL TRACK WORK 
Switches, Mates, Frogs, Crossings 

NEW YORK SWITCH AND CROSSING CO. 
Office and Works, Hoboken, N. J. 

3157 
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DOSSERT CONNECTORS 
For Electric Railway Power and:' Sub-Stations 

Did you ever have to make a quick change-over on your 
switchboard , transformer or brush-holder ? 

Ever any loose ends to connect ? 
T hen you will appreciate what a ready-made joint would have 

meant to you. 
DOSSERT L UGS provide these joints- no solder , no trouble. 

J ust stick in the wire and tighten with a wrench. 

Familiarize Yourself 
with Dossert Service! 
Ask for our Tenth 

Year Catalogue! , Dessert Cable Tap 

Dosse rt Connectors, be­
sides increasing efficiency 
and safety, save time and 
labor on installation costs. 
Used fo r connections to 
switchboards, b u s b a r s , 
switch and control gear, 
generator, converter a n d 
transformer apparatus, sec­
tionali zing cases fo r sig­
nal installat ions, car wiring 
and all shop and mine wir­
ing and apparatus. 

Dossert & Con1pany 
H.B. LOGAN, President, 242 West 41st Street, N. Y. 
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Post's ''Zero'' and ''Motor'' Metals 
For Car Axles and Journals and Armature Bearings 

/ 

3 104 

Consider the economy of Post's Zero Metal for car 
axles and journals, 

Our claims are hacked by se rvice resul ts , 
Car ,-\rmature Bearings require a very tough a nd 

hard metal, coupled with g-ood lubricating qualiti es, 
Small fi r st cost in bearing metal usually means An ideal combination of these features \s found \n 

large expenditures in repairs, Most of the leading Post's "Motor" bearing metal, Made by a special 
roads have already seen the wisdom of using Post's Post fo rmul a, "Motor" bea ring metal possesses far 
"Zero" Metal on their ax le and journal bearings first greater lubr ica ting qualities than the best genuine or 
rather than wi sh they had afterward, If you have specification Babbitt and is far more enduring. For 
not arrived at similar conclu sion let us explain why this reason Post's "Moto1·" Metal is used for the 
you should , a rmature bear ings of the largest roads. 

Nothing but t he h ig hest grades of virgin raw materials enter into Post Metals 

" Post's ZERO and MOTOR Metals for MIL EAGE"­
S tandard for a Third of a Century. 

E. L. Post & Co., Inc., Sole Manufacturers 

50 CLIFF STREET NEW YORK CITY 

You Will be Interested in it too 

I 
I 

The New Sterli ng Catchers and Ret rievers contain novel features that 
will interest you: 
Retrieving Spring adjusted to meet any trolley pole tension . 
Action of th is spring does not affect service spring. 
Absolutely prevents skipping of pole after it leaves wire. 
Little mecha nism. few parts easily cared for . 
Guaranteed for S years , 
\V rite for fu ll details. 

STERLING 
Retrievers 

The New Haven 
Trolley Supply 

Company 
and 

Catchers 
New Haven , Conn . 

STERLING 
Trolley Wheels 

STER LI NG 
Fare 
Registers 

RECORD­
ING Fare 
Registers 
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HOPE 

A Mark That All 
Coil Winders Know 

and Respect 

Every time a new lot o f tap-es and webbi ngs come 
into your armature and coil r epair shop the old 
and experienced hands will eagerly note the trade­
ma rk label to see if it is HOPE. They know that 

HOPE 
TAPES and WEBBINGS 

make their work easier and better because the 
Hope brand lays flat a n d evenly, doe s n ot 
co il nor ravel at t h e edges, a nd is tough a n d 
s trong, so that they can draw it t ig h t ly with­
out fear of breaking it. T he::,1 realize that the 
differen·ce in cost due to quality is far more than 
made up by the increased producti on and better 
service the above qualit ies make poss ible. . Ask 
y our men what they think of HOPE TAPES 
and ·wEBBINGS. Then let us figure on your 
needs. 

HOPE WEBBING CO. 
Main Office and Works 

Providence, R. I. 

396-398 Broadway. New York 

_, . ·. ''.,.,:·~ 

;,-<'"'1 
-~- 1 

. ,~~~ 

Made in 
a ll s izes 

This is the 

Easily 
Adjusted 

Piston Head Packing Ring 
for Air Compressors 

HERE Is WHAT IT DOES 

It ensures full prl' ssure in the sh ort est t ime­
savin g power. r educing wear and tear on com­
pressor mechanism and m oto r. It eliminates 
all cylinder scorin g and saves t h e expen se of 
ren ewa ls and rep lacements. 

AND How IT DOES IT 
The ,~~~oo• Packing Ring is made of t\\'O pieces 
only- each sect ion of equal st1·ength and so interlocked 
as to form a single unit ring with sealed expansion 
\'ents. It has no segments- no sp rings to lose temper 
and fa il. causing gaps that leak pressure and corners 
that score the cylinder. It is made of special Processed 
Gray h on- wonderfully tough , smooth and permanently 

elastic. 

.\ test by a leading air compressor manu­
fact urer demonstrated that the use of 
\£.A""-:~o" Packing Rings prod uced 90 lbs. 
pressure from zero. in two-thirds the time 
requir ed by segmented packing rings-and 
with check valve removed, h eld the pres­
su re 33 \{: •{, longe r. \Ve shall be glad to 
send you a copy of the test char t, and a 
t rial set of rings FREE. so that you may 
make any test you wish. 

SEND FOR FREE BOOKLET 

It tells all about piston rings and why 
you should equ ip your engine with the 
\£.A ..... ~oo,= . How it will pay you in fuel 
economy and prolonged motor lif e. \Vr ite 
fo r it. 

Sold by all up-to-date dealers, garages, 
repair shops and marine stores 

MANUFACTURED BY 

McQuay-Norris Manufacturing Co., 
Dep't L, St. Louis, U. S. A. 

Canadian Factory 
\\·. H. Banfie ld & Sons, No. 120 Adela ide 

Street VVest, Toronto. 

BRANCHES 
New York-1919 - 29 B roadway at 64th St. 
Pittsburg-7620 Tioga St. 
Kansas City-513 New Nelson B ldg, 
Chicago-Suite 718, Mich igan Blvd. 

B ldg., Michigan Ave. a nd 
Washington S t. 

San Francisco-164 Hansford B ldg. 
Los Angeles-224 Central B ldg. 
Dallas-1509 Commerce St . 

Lo~.k ~~r the narn.e ~~o~" ~~tamped on the. Ring 



MARC H 20, 191 5J ELECTRI C RAILWAY J OURNAL 127 

for Every Service 

THl S STA N IJ.\IU> 0 - ~6 SI N GLE MOTO R 
l H 1L:HL I•: TltL' t ' K m eets th e cl e m a nd f n r a 
""Li g h t \V e ig h t'" M axi mum Tract io n D u uiJ J, . 
Tl' llC k . Tt weig h s -F,110 po u nd s ( per truck/ wi(h 
0 11 e-wea r s t ee l w l1 ee ls. Th e hl'ake shoes ,1 n , 
c·: 1ni e cl 0 11 t h e e qu a li zer l,an,. H o les i 11 1h e 
l<: \" e l's a 11 tl bra l<e ri ggin g a r e :, t ee l - thi mblf'd :, 11 '1 
tl,e I,o!t s a l' e ca se- hanl e n e,I. ,Jou n rn ls c1 1·e, ca 1· .. -
f1 11I ,· mach in ed :i 11 d h u rn i:<he <l . I t w ill carry 
safely car !1ocl il' :-s weigh ing frnrn lli , IJIIO t u 2:.!,0llll 
1•011 11 tls: 111.tximum load at l,ing pins of :J 1;,11111J 
IIJS. T hese tn1cl,,-; :ire in se r v ice in New York, 
.J ackso n vi ll e, Sp1·i11gtlel <l, " 'o n ·este r , Savannah, 
Newa1·k , \\'ashingto 11 , Dayton, H onston a nd 
,]ac l,so n , M ic hi ga n , T H [S rs Tr-II<: L lGl-fT l~S T 
\ \ "El G l- l T T H f 'C h: O F T Hl S T YP E M ANJT l•'A <.'­
T l ' ltl•: fl . . \!so made 4S,Oll0 ca p aci t y-the 0-.J~ 
t 1·11ck. 

TTTE STAXn .\ It n C-50-P "LIGHT WE f(;HT 
J' l tl•:SSEU l•'JL\ Ml<;" DOU BL E TRUCK m eets 
tlw rkrnaml fo 1· a Sa fe a llll D u rable L igh t 
1\ '"igh t, "Sn h u r ba n " Inside Hun g l\ f o tm·, Dou'i >l e, 
T!"ltc l,. Tl1e f;irl p F1 ·ames, En <l F'rames a 11 d 
T1·:m:soms are presser] from s h Pet steel p lates 
into Ch:1nnel-sha p e d seclio 11 ", which form give:, 
the li g h test p 1·a<"tieahle weigh t of meta l fnr the 
requ ire r] stre n gth. T he Rrn l,e H iggin g is Sol i•I 
F o rgecl StePI, s ,i me as on a ll of o ur trucks, 
:,.,1E•P! thimh] p;s and ca;se -h a r d e11Nl !Jo lt s a l' e use ,l 
11 11 :ill w earing pa J" t R. Th e;se tn1 c k s are in 
~en· ice in Pitt os l,u 1·1:!"11, N ewa t·k , l nrl ia n a p oli s, 
l\ l a n sfie lcl , Pitt sfield, Sprin gfield a ncl \ Vor cest e r . 

~TANDARD MOTOR TRUCK COMPANY-. F. k Bid PITTSBURGH PENN NewYorkOf!i<;e: 1708.r<?adw a_y . Work~: ~ ewCa stle, P a. 

I 
I rlC g,, 1 , Chicago Ofrtce: Fis h e r Bmldmg 

Pac-iti,· Coa:-:t .\g-1' 11 t :-; : E ,·, ·]p:-,; & f-; 111ith Co . , In c- . i Htic(~:-.. ~:1 11 F'ran1 ·i ~1·0, f'al.: Los An_g, •JP:-; , t 'a]. ; P o rt l;i11 d , i )J•p. 1 

J,u,,/, fur /7, r,- IJJ/,I SJJ on E ach S teel 

The One Standardized Brand 

ROYAL 
Cotton and Wool Waste 

:'aow offers you in addi t io n t o the !lighes t Q u a lity 
\Vaste, th ese three ci tally i m p or tant f e at u r e s : 

Standardized Quality. For you r conven ience, it 
has been diY ided into 12 g r ades- 6 white- 6 col­
ored. Select the most desirab le for your purpose, 
and ou r gracli n ,.; system ass nr es you of the same 
quali ty cont inually. 

Slandardized "Tare ." T he Tare (wrapp in gs ) is 
gua ranteed 6% or under, because we use only 
clean, light Bu rl ap and new Steel Bands, ,veigh­
ing less than the old Burl ap and Rope in gener al 
usage. Check: the ''Tare," and, if over-weight, 
ulJta in a re fund for the di ffe r ence. 

Standardized Weight. Order t he exact weight de­
s ir ed-yo u 'll g et ju st tha t po un dage. O rd er s a r e 
not "pa dded" as ou r \\ as te comes in Guaranteed 
. lct ua l IT 'ciyht Bales. 

R o val is positi Yely the -,of te st , m ost alJso rbcn t , hi;,.:·h est qua li ty \ \ 'aste~ m ade 
from the cream of the \\'a ste of g·ood cott on and wool. It is thoro ug; hl y 
r eh n l'd-'-a ll fo re ig n mat te r su ch as \V flOfl a ncl m et a l splinte r s. du ~t. dir t a n d 
grea "e. is r em1i,·cd. Prc-ssed in to neat, compact Dales that take u p least room . 

,_ Ask Your Jobber or write for the" Royal" Samplin g Folder No. 46 showin g 
12 grades of Cotton Waste. Samples of Wool Waste mailed on request . 

ROYAL MANUFACTURING CO., Rahway, N. J. 
Chicago Office, People's Gas Building 
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Trolley Trade Deal 

DO you ever think hmv important it is that your 
power collector ( t h e trolley) sh ould operate 
easily and perfectly? How much time and 

current are lost through old ,,Torn-ou t trolley equip­
ment? • 

Our special tro lley trade deal offer makes it pos­
sibl e for you to have maximum efficiency at mm1-
mum cost. 

"' 1 9._ 1 
_ ,4 I 

Address Dept . E 

Nuttall 
Pittsburgh 
Made in U.S. A. 

Van Dorn Radial M. C. B. Coupler 
with Pivoting Head 

r- .==:::LW-~ Has extended guard arm and but­
ting wall. Prevents buckling in 
coupling and in tra in operation. 

Pivoting head (M. C. B. type) 
prevents binding on severe 
changes in g rade. 

Head has deep knuckles which 
perm it wide vertical movement. 

Radial carrier eliminates binding 
even on 30 foot radius curve. 

Draft rigging has double Hercules 
springs which effectively absorb 
impact shocks. A nchors close to 
~ill s give strong anchorage and 
proper clearance. 

Uncouples from side of car. 

\V rite fo r blueprints and addi ­
tio nal information. 

Van Dorn Coupler Co. 
2325 So. Paulina St. 

Chicago, III. 
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BP Motor Gearing 

T HE hig h surface ha rdness combined with great 
strength a nd refinement of structure results 
in gear m ileage, which will approximate the 

life of the ave"rage ra ilway axle. At the same time 
t he relatively low cost assures more economy ulti­
mately, than any other grade of gearing now on the 
market. 

BP Gears and P inions provide an economical 
and efficient motor gearing. 

Address Dept . E. 

Nuttall 
Pittsburgh 
Made in U.S. A. 

moj [AUM)}••• 

A Free Sample of the 
''DAUM" Refillable Cartridge Fuses 

will convince you 
It is yours for the asking. 

The cost of the "Daum., is 1/ 30 
of that of regular cartridge 
fuses, the former costing one 
and one-third cents for 100 
amperes, 250 volts; while the 

129 

A Daum fuse strip. You do not 
have to carry d ifferent fuses for dif­
ferent amperage. 

regular fuses cost forty cents. ,,,, 
Our guarantee on all purchases . ,,,, ,,,, 
l\foney back if the fuses are un- ,,,, ,,,, 

A. F. DAUM COMP ANY 
Sole Manufacturers, Pittsburgh, Pa. 

Makers of the First Successful Refillable F use on the M arket . 

Members Society for Electric a l Development 

satisfactory. ,,,, ,,,, 
,,- ~- av'-

,,, ' ~ ~\'-~\'.1,e 
,,,, 0·' v<<l> e · 

,,, -1\ c, .._"''O o'f:>"' .. 
,., 0 \~· n\'(. '-,;).' o'-'- · 

I>- ,. c,'<> " ,,, 0 '::, .... , C> • 
,,,, ~· e "'~\, . · 

,,, 1>-·,,~'<'" .._v-~e.°"<S' . 
,,, ,,,, ~e "v'e . ··· 

~- ,;).-<S' . 
':,\<?! <S'e ~\o~· . · · "'-,,,e "'~. · · · 

,e;<;-"'..,..,"i:,,;'<> "'e · "~- ,,v 
';:, o•· "'2-"' 1\"' t-,-"'' ,,, ,,, 
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THE "STANDARD" BRAND ON YOUR MATERIAL IS AN 
ASSURANCE OF EVENTUAL ECONOMY 

ROLLED STEEL 

FORGINGS 

A X LES 

SPRI NG~ 

GEAR 

STEEL TIRED WHEELS 

ROLL SHELLS 

RING DIES 

FLANGES 

STANDARD STEEL WORKS CO. 
Portland, O r e 
De1n er, Colo. 
San Francisco, Cal. 
City of :l l exico, :l l ex. 
St. L ouis, 1\10. 

MORRIS BUILDING 

PHILADELPHIA 

Chicago, Ill. 
New York, N. Y. 
Richmond, Va. 
St. Paul, Minn. 
Pittsburgh, Pa. 

Safety and Economy in Electric Railway Wheels 

Electric raih,·ays s t ri ve to main­
tain their ro lling stock \Yith the 
least possible expense; that is. they 
must keep their ca rs out of the r e­
pa ir shops. T o clo this necessari ly 
means th ey must use wheels that 
\\·ill not r eqt11re frequent renewals. 

F. C . S. 

are one-wear wh eels tha t do not ha Ye to be sh opp e,! 
for freq uent turning,-all that is necessary to r emove 
tbt spo ts is to nm th e ca r onto a pit g rinder for· 
t\Yenty tn fo r ty minutes <it night when in th e barn 
anJ the \\ hee ls a r e grnuncl t ruly cylindrical and are 
a s go"d as ne,Y. sayi ng the expense o f remo\'a l from 
truck. 

T he composit ion of the fl ange and tread in sure a 
ha rd \\'ea ring sur face indicat ive o f long sen-i ce. 

Wheels 

T es ts tha t ha,· e been made prm·e that brake shoe 

wea r on chilled iron wheels is twenty to twenty-five 

pe r cent. less than on any o the r type of \\·heel. 

F . C. S. wheels a re des igned to meet th e demands 
to be imposed upon th em by the weigh t o f car, speed, 

brake pressure, condition o f track, etc., on each in­
dividua l system, therefore insuring safety to a max­
imum degree. 

GRIFFIN WHEEL COMPANY 
PLANTS: Chicago Detroit Denver Los Angeles St. Paul Tacoma Kansas City Boston 
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~This Rolling Wedge 
Does It! 

That's the Reason for the 
Absolute Locking, Safety, 

Security and Economy 
of the 

"ABSOLUTE" 
Lock-Nut 

Observe the recess which has been cut across the nut 
at ri ght angles to the threads. The fl oo r of thi s re­
cess slopes. Notice also the rolling wedge. W hen the 
nut is being applied the pin rests in a deeper part o f 
the r ecess and ro lls with the bolt. 

T he moment th e nu t starts to back, it immediately 
encounters the resistance caused by the rolli ng pin 
wedging itself into th e higher level of the slop ing 
fl oo r of the recess. The r esult-all motion is stopped. 
The nut is locked absolutely. The greate r the pres­
su re tending to back the nut , the tighter it locks. 

Vibration tightens the Absolute. Rust and dirt do 
not destroy its action. 

Easily removed by in sertin g a common nai l alongside 
the roll ing wedge, prevent ing it from wedging. 

It's as strong as any bolt. \Vrite for results o f tests. 
The Absolute Lori~ Nut is nut and lock-nut. a ll in 

o ne. Saves in bolt length and tim e o f app lication, as 
well as insures safety and certa inty. 

Costs no more than nut- locks. \Vrite for catalog 
desc ribing it. 

The American Lock-Nut Co. 
Pullman Sta tion , Chicago 

Maximum Certainty and Safe­
ty with Minimum Installation 
and Maintenance Cost 

The 

Hoeschen 
Highway 
Crossing 
Signals 

Doe:, not in­
cerrere with 
,rack circuits 
and is not 

I [
. · ' ~ ope.rated by 

: ) A N ~ GE.ft E;ty t~~; 
tr ical trou-
bles. 

The bell 'is started, 
stopped and wound by 
the movement of the car 
wheels over the track. 
The bell is connec ted by 
a meta llic circu it with 
magneto gene ra tor which 
is operated by means of 
an a rm clamped rigidly 
to the base of the rail. 
A slight la te ral move­
ment of the rail head, 
caused by the pressure of 
the wheels of train pass­
ing over it, is multipli ed 
many t imes at the outer 
or free end of th e a rm . 
This operates the ge n­
erato r. 
Osc illating blaC:es which 
keep swinging until the 
trai n has passed; a night 
illuminated warning; a 
loud - vo iced locomot ive 
be ll , with a peremptory 
note that can be hea r d 
above the noise o f auto­
mob ile traffic ; a mech::m ­
ism that needs no uond 
wires. track circuits or 
delicate appa ratus - are 
the stro ng feat ures that 
have made the HOE­
SCHEN HIGHWAY 
CROSSING SIGNAL 
the backbone of the 
"Safety First''moverncnt. 
l nsta lled on more than 
100 steam and elect ric 
rai lroads in America and 
:ihrnad. 
Write for Dt>scripti,,e M atter 

and Photog raph s 

Hoeschen 
Mfo. b 

Company 
01\IAIIA, 

NEB. 
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Mie1\NITE 
C ommutatc r I nsu la~or s, 
Tube s, Wa , he rs, Rings, 
Segments, Sheets, T a"Jes , 
etc. , m ade o f impor ted m ica 

EMPIRE 
Linseed c i l trea·ed Cam­
bric, L i ne n, Si lk , C anva ,, 
Duck & Pa :,e r s. H ie;h 
pun cture v ol t age, l :mg l if e. 

LIN0T1\PE 
Linseed c il c ~a ·ed l a 'Je 
b :,th straigh t and bia , cut 
for c c il winding, cable 
splici'lg, b~ 3 b a-s , etc. 

K 1\BL1\K 
Black varni ,h ed C a m bric, 
Linen, Silk, C anva, Duck 
& Pa :,ers. E fficie n t u n der 
high tempera ture 

Untrea ed insu' a ing fab­
rics, P a..,er~, Fib re<;;, L inet1 
Ta pe·, S '.eev i ng, Shellac,, 
Cements a:1d Varni .he , . 

No need_ to 
t call the 

"trouble 
wagon" 

,.. w hen there 
are 

Sargent 
Rerailers 

on the 

ELECTRIC RAILWAY JOURNAL [MARCH 20, 1915 

The cost of the insulation you buy is 
revealed in your car house and shop 
records . 
1 t' s the performance of your equip­
m ent that reveals insulation merits. 
When you rely on insulation made by 
the :Mica Insulator Company you buy 
satisfactory operation. 
It cos t s least by the year to bu y 
:d icanite products. 
Don't let t he near penny obscu re the 
slightly distant dollar. 

Mica Insulator eo. 
ebicago 

542 So. Dearborn St. 
New York 

68 ehurch St. 

SAR GENT Co. FbsJvt~i\~G. 
Street· car , wheels off the track rest 

on t lieir "flanges with the broad surface 
of their t reads r_aised. . · J 

In rerailing, the wheels roll ont~. th~ 
pickup . ends .. of the Sargent Rerailers 

· -exactly ., as they roll on their treads on 
the rails. 

Contrast the natural ease of this 
operation with the awkward per­
formance of rolling wheels up on 

.. , ': their flan~es over,.'t he ordinary 
· ·yne ' of sh~ell replacer. 
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COMFORT AND GREATER SEATING 

_CAPACITY WITH FAR LESS WEIGHT 
IS POS ITIVELY ASSURED BY THE INSTALLATION OF 
"WALKOVER" CAR SEATS. 

"'WALKOVER" SEATS ARE STAUNCHLY AND RIGIDLY 
BUILT, YET DESIGNED TO MAINTAIN UTMOST LIGHT­
NESS. REDUCE YOUR CAR WEIGHT AND A SA YING IN 
CURRENT CONSUMPTION WILL POSITIVELY RESULT -
REDUCit\G THAT LARGE MA INTENANCE EXPENSE. 

"HAND K" WALKOVER CAR SEATS 
A RE MOST SANITARY-MORE ATTRACTIVE IN APPEAR­
ANCE AND IS POUNDS LIGHTER IN WEIGHT-HENCE 
THE ADVISABILITY OF EQUIPPING YOUR CARS THE 
W ALKOYER WAY NOW. SEND FOR INFORMATION 
WHICH WILL SHOW HOW TO SOLVE THAT SEATING 
PROBLEM ON YOUR LINES. 

HALE AND KILBURN COMP ANY 
PHILADELPHIA NEW YORK CHI CAGO WASHINGTON LONDON 

Save Your Trolley Rope 
Prevent Overhead 
Damage by Using 
the Eclipse Trolley 
Retriever 

P ull s clown tl1 e pole four feet instantly , 
avoiding the jerk from slack which breaks 
troll ey ropes. Foolproof in operation. Less 
parts than any other retriever. Furnished 
with open or closed drum. Use knotted 
rope or fer rul e. Interurban or city service. 
Now in successful use on about a dozen 
roads. 

Free sample for thirty days' trial. 

Eclipse Railway 
Supply Company 

Cleveland, Ohio 
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There are many uses for 

Edison Nickel-Iron Storage Batteries 
in Electric Railway Service 

Int e rurban CJr Lighting-non-dimm in g, efficient and equal to th e best s team r a il road standa r_d. l,l,atte r y­
propelled cars for Bran~h Line and "Owl" Service. Ommb11ses .. Electric _Street, Baggage a n d Freigh t 1 rucks. 
:'v[ultiple-unit Control Systems. Wreckrng Cranes. Emergency L1ght111g. 1 e lepho ne and Telegraph Eqmpment. 

Do not compare the Pl'ice alone of other batteries four, fi ve or six year s. Compare the ,•er.)• best 
record of operatin g costs ever made by any other 

with that of th e Edison Non-Acid Storage Battery. batte ry with t hat of 2 ;/2 cents per mile for curr ent 
Compare the i •ery best proposal ever made by any and battery r epairs and maintenance made by 22 
other battery manufacturer with our regular 4 year ,\dams Express Company's Edison-equ ipped de liv-
guaran t ee of 100 per cent maintained capacity_ and e ry wagons, ave r aging 40,000 miles each and over 

a period of five years. Compare the _,·ery best per-
with our Future Renewal Agreement . Compare the fo rmance of any other battery in sim ila r work with 
, •cr v best record ever made with anv other battery the continuous satisfactory service gi,en g_y a ll 
with those of h und r eds of Edison-eq.uipped Electric Edison Batteries in l\lining Locomotives and In-
Trucks each operating (on its original bat t ery) for .-J ustrial Trucks. -

L et u s show you by these comparisons how you can cut opera ting costs and impr ove your service. 

EDISON STORAGE BATTERY CO., Orange, N. J. 
Distributors in 

Y ork, Ch icago, Boston, Clevela n d , \Vash in gto1,, S an Franc; sco, L os 

What you get out of your 
Electric Railway Journal 
depends upon the time and thought you put into the reading of it. 

Thought, time, energy and money are ex­
pended in abundance to mal:e each issue of 
maximum value to the greatest possible num­
ber of readers. You benefit by this expendi­
ture in direct proportion to the attention which 
you give to your paper. 

A mind alert for suggestions will find in 
every issue food for thought and help in its 
daily tasks. This applies to the reading of 
the advert ising pages, as well as to the read­
ing of the text. 

Remember that electric railway progress 
is due as much to the efforts of the engi­
neers engaged in developing new equipment 

for manufacturers as to those who buy and 
use what these manufacturers tell about m 
their advertisements. 

These engineers who give their talents to 
the manufacturing branch of the industry are 
always ready to give the benefit of their study 
and experience to their f eIIows in the field. 
An inquiry addressed to the advertiser is 
usualiy all that is required. It wiII receive 
prompt attention whether or not you are in 
the class of potential buyer at the time. 

Advertisers know the advantage of giving 
fuII and reliable information to everybody in 
the field who indicates his interest in any­
thing relating to the advertised product. 

Make the Most of It 
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5 K..- Ball Bearings will do 
all this for you: 

1. Save 85 % of your lubricant. 
2. Save on complete maint enance 35 

to 70 % . 
3. E liminate t h e delays due to hot jour-

-nals. 
4. Increase car acceleration . 
5. Increase coas tin g time. 
6. Permit the use of smaller motors . 
7. Increase li fe of gears. 
8. Prevent m otor burn out s due to 

armature touching po le pieces. 

'r oge t her t h cse figtire into large 
yearly savings. Write for book 

on railway service 

.SICF DALL HEARING CD. 50 Church Street 
New York City 

314, 

Jewett Steel Car Construction 
is typified by the car illustrated, which is one of six for the 

Lehigh Valley Transit Co. 
Get a Jewett quotation on every car order you plan. It will be to your interest. 

THE JEWETT CAR CO., Newark, Ohio 
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WES TERN 'i DOUGLAS FIR 

CEDAR POLES CROSS ARMS 
THE LIND S L EY B RO T HER S COMPANY 

"GOOD POLES QUICK'' AVENARIUS CARBOLINEUM T REATED POLES SPOKANE, WASHINGTON. 

Trolley Wire 
Wire R ope W ire S trand 

John A. Roebling's Sons Company 
T RE N TON , N . J. 

POLES 
NORTHERN WHITE CEDAR WESTERN RED CEDAR 

BUTT TREATING 

PAGE & HILL CO. 
MINNEAPOLIS, MINN. 

Michigan Western 

CEDAR POLES 
POSTS, TIES AND PILING 

We use C-A-Wood-Preserver in Treating 

The Valentine-Clark Co. 
Minneapolis, Minn. St. Maries, Idaho 

FIRE INSURANCE MARSH & M0 LENNAN Special Attention Given to Traction Insurance , 
Insurance Exchange, CHICAGO 

19 Cedar St. 1615 California St. 314 Superior St. 300 Nicollet Ave. Ford Bldg. 17 Si John St. 23 Leadenhall 
NEW YORK DENVER DULUTH MINNEAPOLIS D~TROIT MONTREAL ; LONDON 

T H ESE OFFICES WILL GIVE YOU THE BEST T_HERE IS IN INSVRANCE SERVICE 

, 

~ 
One~;;,>' .. 

LIQUID 

Creosote Oil 

CUTS 
WOOD PRESERVI NG 

BILLS IN HALF 
Wri te for booklet 

BARRETT MFG. CO. 
NEW YORK 

Branches in Principal Cities 

Transmission Line and Special Crossing 

Structures, Catenary Bridges 
Write for our New Descriptive Catalog. 

ARCHBOLD-BRADY CO. 
Engineers & Contractors SYRACUSE, N. Y. 

SHAW Overhead and Third Rail Insulation 
Caps a nd Cones , R ound Top H angers, Globe 
Strain s, Suspension Bolts , Feed \V ire In sul at­
ors , A rc L amp Il an gers, Third Ra il I n sulators, 

SHAW Lightning, Arresters, Standard for 20 Years 
Newark Engineering Mfg. Company 

221-225 Murray St.,Ne wark, N. J., U.S. A. 
Geo. E. Austin Co., Sales Managers, 253 B'way, New Yo r k City 

TREATED POLES, CROSS ARMS, TIES, 
TIMBERS, PAVING BLOCKS 

CAP ACITY 100,000,000 FEET B. M. PER ANNUM 
SEND FOR PAMPHLET 

Interna t ion al Creosoting & Construction Co. 
Addre ss a ll communication s to O ffice, G alveston , T exas 

Works: Beaumont, T exas T exarkana, T exas 

LETTENEY IS LASTING 

1867 
Anthracene O il of 
Highest Qua lity. 

THE NORTHEASTERN CO., 

TOOLS 

1915 
Carloads or less 
Ship-ped promptly. 

BOSTON, MASS. 

fo r all classes of electrical construct ion and repair 
work W:rite,for catalog._ ' 

Mathias 'Klein & Sons Canal S lation Chicago 25 

~'~l~~N'/1,?: COMBINATION 
~~~~ff":···:,·,,11,{¢~'$ Trolley and Light Poles 
·?_~': . . m -.. -"5~:::- only cost a little mo.r e !han single iron t rolley ==-~- -~ . ~:C: poles, a nd the electnc hght company, the mer-
~~- ' ~,....,._, . -~-::, chants or the city wi ll help pay fo r them. 
~,,' ~ WRITE FOR CATALOGUE 

~CA'ifo\~~l The W. R. GARTON COMPANY 
.,ll,,,,-'-J" 1\"'""' CHICAGO 
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T ype 55 

The Brach 
Automatic 
Flagman 
ha s easily forged 
itself t o the front . 
Recent develop­
m en t s in con tro ll ­
ing m ean s, plus 
the wonderful a t­
tracting power s of 
the signal, give 
the crossing a pro­
tection otherwise 
unobtainable. 

Write us. 

L. S. Brach 
Supply Co. 
Mfr. of Railway Sl~nal 
Materlal and Electrical 
Specialties. 

Main Office: 143 Lil erty 
Street, New York 

Branch Office: Peoples 
Gas Bid~ .. Chica~o 

Patented We were 

Challenged 
by the Scranton & Binghamton Rail­
road Co. to show them why they 
should use 4500 of our 

INSULATOR CLAMPS 
We rounded up the present large 
users of Clamps and put the question 
" How about it?" and the Chorus an­
swered "Clamps perfectly satisfac­
tory, efficient, no injury to insulator or 
conductor, cost reasonable, wouldn't 
go back to tie-wires on a bet." 

Well, we got the order 
and are waiting for your challenge 
now. 

THE CLARK ELECTRIC & MFG. CO. 
"Transmission Line Specialists" 

SINGER BLDG., NEW YORK 

Here Is WHITE'S New Porcelain Trolley Hanger 
This remarkable improve­

ment in trolley line sus­

pension has a high-grade 

porcelain body, protected 

by a sherardizecl yoke and 

supporting the trolley ea r 

by a forged steel, sherar-

dized hanger bolt. 

Patent 
Applied For 

•"SlnO'"J "I S ' O:>st~Ut!J.,J U"eS 'UOl SOff 
'o8E~!'I) 'E!ljd(;ipE[!'lcl '>(JOA MaN 

'l?d •qiJnqsmd 

·o~ ~JqU'.) punoJ~b~puo pJupuu1s 
·21111\nq a,1ojaq saJf,111 

.mo .Joj aJJ.J;J_J "S;)!JOSS;)JJV ;) [C[E) 
Os1-c 'SdZ!S IP~ pu-c spll!){ n-c JO 

s~1quJ puu s~J!M. :,pp~13 .. mivaNn5,, 
2u!PdJJdd u! AJnl 

-U;):) 'B JO PJ!l-P 'B lU;)dS ;)A"Cl{ ';}NI. 

~:JJAJ~S JOO A JO::{ 

Better Insulation 

Longer Life 

Economical 

Easily Put Up 

Ask for details. 

TheT.C.WhiteCo. 
Electric Railway Supplies 

1122 Pine Street, St. Louis 

THE 
CELEBRATED 

TRENTON TROLLEY 
WAGON 

. . 

-~ i 

J. R.McCARDELL&CO. t 
-- i 

, ., . K'~ P atentees and 
Sole M anufacturers 

T RENTON, N. J . 

C ORRES PO ND ENCE 
SOLIC ITED 

It meets every requirement 

~~ .1~fll 
.,/),,l . \ ,,;l,'£-"1 

i( :(~: -,-:' . -~1:>~;: i~--~ ... -- . c ~~ 
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T he Only Type of 
Clamp Insulator Support 

which permits 
of perfect and 
rigid alignment 
before the cable 

OUR PATENTED PRODUCT 
This means 

Saving of Time and Time M eans M oney 
Made for all sizes of Cable. Pipe or Flat Mounting. 

\Ve ship from Stock. 

Our N ew Bulletins describe a complete line of 
Labor S aving and Trouble Eli111i11ati11g Devices 

for Power P lants. 

Electrical Engineers Equipment 
Company 

711-715 Meridian St., qhicago 
Write our neare,t A~en t 

James C. Barr, Boston, l\lass.; Lewis & Roth Oo., 
Pblladelpbia, Pa.; Tbe Hawkins-Hamilton Co., 
Inc., Lynchburg, Va.; Verne W. Shear & Oo., 
Akron, 0. ; R. B. Clavp, Los Angeles, Cal. 

Norll1'1rn El'1clric Company 
LIM ITE D 

Distributors for Canada. 

HICHEST QUALITY 
TRACK SPECIAL WORK 

WE MAKE THIS CRADE ONLY 

CLEVELAND FROC & CROSSINC CO 

CLEVELAND, OHIO 

U.S. Metal & Mfg. Co. 
165 BROADWAY, 
Chicago 

NEW YORK CITY 
· Atlanta 

RAILWAY SUPPLIES 
Selling Agents for Dunham Hopper Door Device-Feas­
ible Drop Brake Staff-Columbia Lock Nut-Kling Bolts­
Shop Cleaner-"Texoderm"-U. S. Metal Rai l Filing Ma­
chine. Sole Eastern Agents for St. Louis Surfacer & Paint 
Co. General E astern Agents for Hutchins Car Rooting Co.­
Multiple Unit Puttyless Skylight-Car and Locomotive Jacks 
-Electric Arc Weld er s. Special Agents for The Tool Ste•! 
Gear & Pinion Co. Special Agents for C & C Electric & Mfg. 
Co. General Agents for A nglo-American Varnish Co. 

w o,'t< i. tor'i1itreGt __ .·•·· 
.·,:fi:: :- :>::: · 

:\ .- .... :: 

~z@~J~,,;;:; 1!i1~ j~;;~, 205 Br08dwa~, S.~.:!1!'.!!~~~ort/' M.~~S-

FROGS, SWITCHES, CROSSINGS 
SWITCH-'STANDS, RAIL BRACES 

The Cincinnati Frog and Switch Company 
Ci r. cinnati, Ohi ) 

Street Railway Signal 
Co., Inc. 

PHILADELPHIA, PA. 

The fi rst signal having official 
A. E. R. A. aspects. 

I. T. E. 
Circuit Breakers 

fo r he?vy st r eet ra il wav wo rk a re the 
best oLtainable. Write· for New Com­
plete Catalogue. 

FEDERAL SIGNAL CO. 
Manufactu rers } { Automatic } 
Engineer s for Signalling either 
Contractor s , Interlocking 

No Interlocking Switches Are Safe Without 
Federal Switch Guards 

{ 
AC. 

or 
D.C. 

MAIN OFFICE and WORKS ALBANY, N. Y. 
103 Park Avenue, New Y ork M onadnock Block, Chicago 

118-130 N ew Montgomery St., San Francisco, Cal. 
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Keeps the Wheels Turning 
I m per ia l Equi pm en t by making poss ible rap iJ and econom ica l 

repairs on r oll ing stoc k , keeps th e cars out of t he shops, ea r n­
ing m on ey. 

No expen siv e d elays; m an y ,epairs can be made wi th ou t r e­
moving th e b rok en par ts . \ \' ork ou t on th e line buildin g up 
cupped j oin ts, wor n frogs, cr ossin gs, d e ., can be don e wit ho u t 
interfer ing with t raffic u nder close head way-no r unn ing of 
pow er plant a t n ight . 

l mp ~rial Portable 
W e ld ir g Eq u ipment 

Bon d ing, we lJ­
ing of m e t a 1 
parts o f a ll kinds, 
cut tin g of st ee l 
r a il s, car f ra1nes , 
etc., a r e on ly a 
few of the many 
uses of Im per ia l 
E quipment. 

Any on e of your 
mechanics ca n , 
u nd er ou r sim ple 
di r ect ions, becom e 
proficie n t in a re­
m a rkab ly sh o ~ t 
t im e. 

Exclusive 
Featu res: 
A n ew m :x, ng 

pr inciple. 
.\ reg ulato r 

t hat accur;:,tely 
controls delivery 
of fas , from 
lowest to hi ghest 
pressures. 

T he gr ea test 
\\·or king r a n ge 
ever covered by 
O N E t orch. 

Our c11qi11ecrs will g!adl.v git•e )'OIi 

full details as to tl,e eq11ip111e11f best 
suited t o your i11di1:id11al needs. 
Writ e for prices a11d full particulars. 

Imperial Brass Mfg. Co. 
1208 W. Harris:,n St. , Ch 'cago 

Suppose you w ant to open up 
the culvert 

You simply take o ut a few 
bolts and remove a sec­
tion or two of 

"ACME"~ (M[SYD1IE) 
Corrugated NO-CO-RO 

Metal Culverts 
The sectional construction of "ACME" (Nestable ) 
Culverts d ist inguishes them in the matter of econ­
omy in every parti cular of rnlvert handli ng. You 
may pay more-at first-but you begin SAVING 
the moment "ACME" (Nestable) Culverts are 
shipped you. 
Catalog G-3 gives details of all the economies. A 
copy? 

·SPECIAL TRACK WORK 

TheAmericanFrog&Switch Co. 
Hamilton, Ohio 

ESTABLISHED 1882 

The Weir Frog Company 
Manganese Track Work 

Cincinnati, 0 . 

Kilby Frog & Switch Co. 
BIRMINGHAM , ALA. 

Tongue Switches, Mates, Frogs, C urves and 
Special Work of all kinds for Street Railways. 

\ Vhen wnt111g to Adve rti sers in this publication 

you will confer a fay or on both publisher and 

adverti ser by mentio1;ing the 

Electric Railway Jou~nal 

MANGANESE STEEL TRACK WORK 
FROGS-CROSRI NG--SWITCI-IFS. .~c. 

St. Louis Steel Foundry, 1560 K ienlen S t . St. Louis, Mo. 
Owned and o[l<' rated by Cu r ti s & Co. l\If g . Co., St. Lou is. 2 
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DEARBORN 
TREATMENT 

The Need of the Hour 

is Efficiency 

will Greatly Reduce Your 
Fuel Cost 

No matter what kind of coal you burn. 
Scale in the boilers keeps the water 

away from the heating surfaces, and as 
it accumulates requires constantly 111orc 
coal to accomplish the same steam results . 

Dearborn Treatment, by counteract­
ing the scale-forming elements, keeps the 
boilers in "new" condition, and enables 
the engineer to easily keep up steam 
w ith minimum quantity of coal. 

Send us a gallon of your feed water 
for analysis, and give Dearborn Treat­
ment a trial. Vv e' ll pleasantly surprise 
you with results. 

Dearborn Chemical Company 
McCormick Building, Chicago 

This is the cry of every industry. 
In yours it is attained by using 

Sherwin-Williams 
Paints and Varnishes 

used according to our new Modern 
Method Car Painting System. 
Send for our new booklet, "Effi­
ciency the Need of the Hour." It 
will tell you how to attain it in your 
Paint Shop. 

THE SHFRWIN-WILLIAMS Co.~ 
RAILWAY SALES DEPARTMENT 

'501 CANAL ROAD, CLEVELAND,OHIO 

The Babcock & Wilcox Company 
85 Liberty Street, New York 

WATER TUBE STEAM BOILERS 
Steam Superheaters Mechanical Stokers 

Works: BARBERTON, OHIO- BAYONNE, N. J. 

ATLANTA , Candler Bu ild ing 
BOSTON 35 F ederal St. 
CH1 CAG6, Ma r quette Building 
1INCINNATI, Traction Building 
CLEVEL-\ND, New England Building 

BRANCH OFFICES: 
DENVER, 435 Seventeenth St. 
HAVANA, CUBA, 11 6½ Calle de la Habana 
LOS ANGELES, American Bank Dui lding 
NE\ V ORLEANS, S hub ert A r cade 
P l llL\DELPHIA, North Ameri ca n Building 

PITTSBURGH, Farmers' Deposit Bank Building 
PORTLAND, ORE., \V elis-Fargo Building 
S .\LT LAK E CITY, 313 Atlas Block 
S ,\N FRANCISCO, 99 First Street 
SL\TTLE, Mutua l L ife Building 

FOSTER 8UPERHEATER8 
Gre~tly Increase 

Efficiency and Power of 
Steam Turbines. 

POWER SPECIALTY CO. 
Trinity Building, 111 Broadway 

NEW YORK 

C ONSERVES energy 
and triples the steam­

ing capacity of your 
boilers. Write for Cat­
alog " C." 
MURPHY I RON WORKS 

Detroit, Mich. U.S.A. 

GREEN CHAIN GRATE STOKERS 
For Water Tube and Tubular Boilers 

GREEN ENGINEERING CO. 
1300 Steger Bldg. Chicago, Ill. 

Catalogue "G"-Green Chain Grate Stokert1 
Catalogue No. 8-Geco Ash Handllnit System■ 

Sent on application 
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\Ne are prepared to furnish quickly, 
mica in any shape or pattern, uncut 
or block cut to any size. 

Mica \Vashers, Mica Tubing, 
Mica Segments, Mica Rings, Mica 
P late Sheets , 18 x 36; F lexible 
Mica Sheets, 36 x 36 ; l\Iica Cloth. 

We also furnish Oiled Muslin, 
L inen, Canvas and Papers. 

WRITE FOR SAMPLES AND QUOTATIONS 

A . 0. SCHOONMAKER CO. 
88 Park Place, NEW YORK 

3643-P 

THE COIL MFG. & REPAIR CO. 
MANUFACTURERS OF 

Armature, Field and Induction Motor Coils 
Commutat o rs and Armature Rewindin g 
Solenoids R ewoun d o r R epaired Bar Copper Coils R einsulated 

CLEVELAND, OHIO 

Successors to THE CLEVELAND COIL & MFG. CO. 

Do Not Scrap Your Old Coils 
Save money by having them rejuvenated. 

An impregnated coi l is far better than a new 
one and costs about 4_0% less. 

Write for our prices. 

Federal Electrical Mfg. Co. 
626 Federal St., Chicago 

DIXON'S BOILER 
GRAPHITE 

Clean s Rollers and K eeps Th em Clean 
S end fo r ' 'Graphi te for the Iloilcr" No. 108 

J oseph Dixon Crucible Company 
J ersey Ci!y .-, N ew J ersey 

A MOTOR BURNOUT 
Stalled Cars -1- · 
Costly Repairs - ~­
Public Complaints -1-
Car Out of Service 

The ultimate cost of a motor burnout can never 
be correctly estimated. It frightens passengers and 
causes delays besides much expense. 

"DEL T ABESTON" 
Magnet Wire 

Saves this Trouble and Expense 
"Deltabeston" Magnet Wire-insulated with spe­

cially purified asbestos-carries the overload that 
burns out the ordinary cotton covered wire. The 
cotton can't stand the heat. Overloads are bound 
to come-and with them will come costly burnouts 
unless you specify "Deltabeston" for all your coils. 
Just ask us to prove its money-saving value. 

D & W FUSE CO. 
Providence, R. I. 

71825 

Repair Shop 
Machinery 

and Cranes 
Built by 

NILES - BEMENT - POND CO. 
111 Broadway, New York 

Boston Philadelphia Pittsburgh Chicago 
St. Lo u is Birmingham, Ala. London 

Sterling Insulating Varnishes 
Sterling Iron Enamel Paints 

There is a Ster­
ling product best 
for every insu­
lating purpose. 

The Sterling Varnish Co. 
Pittsburgh, Pa. 
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SIMPLE, PRACTICAL, DURABLE 
and THOROUGHLY FOOLPROOF 

''ST A=RITE,, 
CAR CURTAIN AND FIXTLJRE 

Thousands of these Curtains and Fixtures 
throughout the country in satisfactory service. 

Once adjusted a lways op erative w ith out fur­
ther ca re o r a tt entio n. That m ean s sati sfact ory 
se rv ice, les s ha ndling a nd conse que ntly fr ee dom 
fr om con s ta ntly rec urring trouble a nd r epa irs. 

F oo lproo f adju stme nt cannot be altered by 
passe n ge rs. If necessary, r eadjustment can be 
m ade by s imply press ing in th e tip, th e n turn• 
ing it. 

Saves maintenance expense. 
Inves ti gate th e Sta-Rite for your road. \Vrite 

for Ii ter a ture. 

THE RA1LWAY SuPPLY & CURTAIN Co .. 
612-618 So. Canal Street, CHICAGO 

Pure Air 
In Crowded Cars 

the year 'round 
by using Trade 

The ODORLESS 
DISINFECT ANT 

Mark 

Puri fies, deodorizes and sweet ens the air. K ills conta­
gion. A few ounces of "O D" Liquid to a gallon of 
water makes a posi tive, ge rmici dal, disinfecting, scrub­
bing solution for floo rs, seats, straps, toilets, etc. 

Trial orders fi ll ed. 

Gardner & Company, - - Joliet, Ill. 

SKYLIGHTS 
Withou t packi ng or filling substance-Of GLASS a nd 
METAL ONLY-ABSOLUTELY and PERMANENTLY 
PROOF AG AINST LEAK A GE. S e nd for details. 

WE BUILD THF,M I:.IGHT. 

National Ventilating Co., 339 E. 26th St., New York 

Gw C. REITER, CANTON, 0. 
l\fanufacturer of 

Car Gongs of all kinds 
Rotary and Single Tap Gongs 

SAFETY FIRST 

Always ready for use. 
Takes both tickets and cash fares. 

CLEVELAND FARE BOX CO. 
CLEVELAND, OHIO 

Our fo rty yea r s of 
successful punch making 
a r e well demonstrated in 
t he perfection of our 
prcduct, which is Stan­
da rd throughout the 
world. 

These punches prove 
the most efficient, be­
ca use they operate qu ick­
est and ea siest, a nd the 
most economical because 
they wear lon gest. 

Let us show you WHY. 

Punchmakers since '72. 

R. Woodman Mfg. & 
Supply Co. 

63 Oliver St., Boston, 
Mass. 

E. G. Long Co., 50 Church St., New York City 
Eastern Electrical and Export R epresentatives. 

Service and Durability The Test of Economy 

AMERICAN VULCANIZED FIBRE 
will meet both r equirements of this test if you will 

use it for T r ack In sulation. 
\Vrite for our Bull etin "For Safeguarding Safety 

Signal Appliances. " 
S end us hlue pnnts of your fibre parts a nd let us 

quote you prices. 
AMERICAN VULCANIZED FIBRE CO., WILMINGTON, DEL. 

IMMEDIATE DELIVERY ON 

Fibre Track Insulation 
Order from our Chicago or Eismere factory, whichever is near~r. 

and delivery will be made without delay. 
Include an order for Disfico Horn Insulation for repair work. 

Elsmere, Del. 
DIAMOND STATE FIBRE CO . • Chicago, Ill. 
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A 63% SAVING in 

/: ,, 
The 
UNION 
Indicating 

FUSE 

Fuse Costs 
Over New 

uses 

One hand's 
free with 
the 

"The Dependable Fuse" Rapid Ready Charge Carrier 

Ask 
for 

"26-R" 

Built in 600 Volt a nd 250 
\ 'olt capacitic.:;, N. E. 
Code Standard, especially 
fur elect ric ra ilway service. 

Carefully assembled. Built 
of h igh grade materials. 
P osit ive in action. 

Write for 
This Booklet 
Mailed on Request 

CHICAGO FUSE MFG. CO. 
1016 Cong ress St., Chicago 

\Vith th is device the conductor reacl ilY 
makes his change with 011 e ha11d. No bung­
ling around, fish ing into various pockets for 
coins o f different denomi nation. He has 
one hand entirely free to r ing up fares, 
assist passengers, distribute transfers, etc. 

Ko prepayment system complete without 
one. 

Catalog describes it fu lly-write today. 

CHAS. F. ETTER 
904 N. Second St ., Harrisburg, Pa . 

8932- I' 

SAFETY FIRST-ECONOMY NEXT 
Non-renewable fuses are an expense. A good, renewable fuse is an investment. 

The only good Renewable Fuse on the market is marked "Economy" 
Write for Catalog No. 2 and Bulletin 

ti ECONOMY FUSE & MFG. COMPANY, KINZIE AND ORLEANS STS., CHICAGO I 

It Throws the Coins Into 
the Conductor's Hand 

The McGILL Improved 
Lhange Carrier 

Simpl y pressing do\\n on the thumb l~ver ejects the coi n s rapid ly and , eas ily, 
\ 'astly s uperior t o any oth er metho<l. ( a n be operated by glove<l thumb Ill cold 
weather. Saves conductors manv va luable minutes during rush ho urs as well as 
considerable annoyance on every trip occasioned by fumblin g in making chan_ge. 
Discard th e old type. It' s obsolete compar ed to this imp.-ovement. \\ 'e will send 
yo u o ne for examrnation , 

McGill Ticket Punch Co., 540 West Harrison St ., Chicago I~ 
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Protection on Curves 
PARMENTER WHEEL GUARDS are 
always working. They cover the rail on 
curves as well as on tangent track, for they 
ride close to the wheel s and close to the 
paving. They have proven efficient at all 
speeds up to fifteen miles an hour. 

Yo ur cla i111, agent w ill be glad to ha·ue our 
interesting data. 

Parmenter Fender 
& Wheel Guard Co. 

89 State St., Boston, Mass. 
9269 2 

If It's a "G1obe Ventilator Car" 
it's a ven tilated car. Fine design on perfect 
venti lating principles at surprisingly low cost. 

''Globe" for Air Comfort. 

Globe Vent ilator Co., Troy, N. Y . 

The Peter Smith Heater Company leads the world on 
heating City and Interurban Electric cars of all sizes 
and makes. Ask us to prove this statement. We have 
the experience back of us. 

PETER SMITH HEATER COMPANY 
1759 Mt. Elliott Ave., Detroit, Mich. 

Venlilalion-Sanilalion-Economy-Safety 
All Corn bined in 

THE COOPER FORCED VENTILATION HOT AIR HEATER 
Patented September 30, 1913. Ask for the full story. 

We Also Manufacture Pressed Steel Hot Water Heaters 

THE COOPER HEATER CO., CARLISLE, PA, 

Why Not Buy Trolley 
Base and Retriever 
All in One 

That's 
What You 
Get In 

9he WASSON 
.A ir=RetrietJing 

T rolleg 'Base 
It performs the double function. It combines 

the ordinary trolley base with a retrieving mech­
anism operated by air. It's the "last word," the 
latest development in the fie ld. It means maxi­
mum efficiency in car operation, as far as the 
trolley can contribute toward it. It means rapid 
transit without fear of jumping trolleys. It 
means freedom from damaged or torn down 
overhead if the trolley should leave the wire. 
Try it out. If it does not "make good" it costs 
you nothing. Order one today. 

The Wasson Engineering & Supply Co. 
Milwaukee, Wis. 

The Kalamazoo Trolley Wheels 
have always been made of entirely 
new metal, which accounts for their 
long life WITHOUT INJURY TO 
THE WIRE. Do not be misled by 
statements of large mileage, because 
a wheel that will run too long will 
damage the wi re. If our catalogue 
does not show the style you need, 
write us-the LARGEST EXCLU­
SIVE TROLLEY WHEEL 
MAKERS IN THE WORLD. 

THE STAR BRASS WORKS 
KALAMAZOO, MICH., U.S. A. 

S,IMPLEX 
R BEARING TROLLE 
st economical. Tension I NCR 

goes UP, decreases as pol 
No more bent poles or kn 
Fu ll particulars from 

E TROLLEY SU 
Canton, Ohio 

UNION SPRING & MANUFACTURING CO. 
SPRINGS COIL AND ELLIPTIC 

M. C. B. Pressed Steel Journal Box Lids 
General Office, Oliver Bldg., PITTSBURGH, PA. 

Works: New Kensingt..,n, Pa. 
149 Broadway New York. 1204 Fisher Bldg., Chicago, III. 

\Iissouri Trust Bldg., St. Louis, Mo. 
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No Lubrication 

Universal Trolley Wheel 
It lubricates itself. Large g rease cups in 
the hub provide lubricant as long as the 
wheel lasts, and some of our users tell us 
that its life is twice as long as many. 

Built with a special harp , contact spring, 
bushing and pin, that all make a saving in 
time and cost. 

THE PRICE WILL INTEREST YOU. 

The Universal Trolley Wheel Co. 
Northampton, Mass. 

AUTOMATIC VENTILATOR CO., Sales Agent 
2 Rector Street, New York City 

9484 

Eliminates the "Man Factor" 
and Changes Uncer- ~ 
tainty to Certainty 

The ANDERSON 
Automatic Slack Adjuster 

Keeps the Brakes Always in 
Proper Adjustment 

Each device can be installed on any type of 
truck in about 15 minutes without involving 
changes in the brake rigging. Once installed ' 
requi res no furth er attention, but is itself always 
"on the job'' automatically compensating for 
wear of the brake shoes. This device keeps the 
brakes in proper adjustment at all times. 

Write for fu ll description. 

Anderson Brake Adjuster Co. 
OMAHA, NEB. 

William R. Garton, Sales En gr. , 299 Broadway, N. '!· 
Grayson Railway Supply Co., Southwestern Rep. , St. Louis, M1 

IF you a.re using any other t y pe 

of conduit than Duraduct for 

yo u r lig hting a nd heating sys tems, 

yo u a r e wasting m on ey. 

DURADUCT 
neg. TT. s . P a t. Off. 

F lexible N on-1\{etallic Con duit 

w ill g ive lOOo/o m efficiency­

saves 66 2/ 3 % in cost-and 85 o/o in 
weight . It 1s a lso easier and 

cheaper to insta ll. 

Tubular Woven Fabric Co. , Mfrs., Pawtucket,R.I. 
A. HALL BERRY, General Sales Agent 

97 Warren St. , New York 309 So. D espla ines St., Chicago 

The. Brake Shoe 
Business 

No one man can know more than a small 
portion of the vast fund of information 
relating to brake shoe design, construction 
and application. But collectively the mem­
bers of the American Brake Shoe and Foun­
dry Company know a great deal about brake 
shoes and braking. Our knowledge has 
saved thousands of dollars to marty electric 
ra ilways. Vve are at your service. 

American Brake Shoe & Foundry Co. 
MAHWAH, N. J. 

30 Church St . , New York McCormick Bld~. , Chica~o 
71607 1 
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Time is saved: work 
speeded by using 

. 
IS 

1:. to 2Ton 
Trlbloc Holst 

FORD 
TRIBLOC 
CHAIN HOISTS 

No matter what size you need or how 
severe the service you will find the 
Tri bloc a most sat is factory and effi­
cient Chain Hoist. 

It is bui lt in sizes from ¼-ton to 40-
ton capacity. It has planetary gear ­
ing (which is enclosed in a dustproof 
steel case). steel parts, a J½ to I 
factor of safety in its weakest part s, 
and eighty per cent of the power ap­
plied to the hand chain is converted 
into lifting energy. 

T h e c h a ins and h ooks u sed on the 
Ford Tribloc a r e of tlw best material 
ancl workmansh ip procurable. a nd a ll 
out· c laims are backed by a five-year 
guarc, ntee. 

Write for our catalogue tod ay and 
lea rn fully of the merits of the Ford 
Tri bloc. 

Ford Chain Block & 
Manufacturing Co. 

142 Oxford St. 
Philadelphia Pa. 

E.G.Long Company 
EDWARD H. MAYS, President 

Offices, 50 Church Street N~w Yorll 

@PRINGS 

t:2Jf?'ASTINGS 

~rORGINGS 

Peckham Truck Parts · 
Diamond Truck Parts 

Car and Truck Accessories 

ELECTRICAL REPRF.SENT A TIVF.S 

Union Spring & Mfg. Co. 
Leaf and Coil Spring• 

MCB Pressed Steel Journal Bo:x Cover• 

FuJJ Power with 
Hig,h or Lower Adjustment 

Many emergencies r equiri ng a 
powerful Jack present a diffi­
culty in bringin g t he jack to uea r 
on the load. The 

Buckeye Emergency 
Jack No. 239 Special 
5aves time, strengt h and tr oCible 
The many posit ions t o which it is 
?-d j mtable easily so lve _pe r plex­
ing hftmg problems. Full d e­
ta ils in our catalog. \\Trit e for 11. 

The Buckeye 
Jack Mfg. Co. 

Alliance, Ohio 

O ne of the largest steam roads in the country 
t1ses TULC J:\ o. 2 VH in th e switch and lock 
moYements, switch cylinders and signal mechan­
ism. T he reason as g iven by the Purchasing 
Agent was "TULC is cco 11 0111ical in that a small 
q11a11tity only is needed fo r lubri cati c n." 

3 
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TRADE IRCO MARK 

QUARTER CENTURY 
Experience 

INSULATIONS, MATERIALS AND SUPPLIES 
FOR 

MAINTENANCE AND OPERATION 
OF 

ELECTRIC RAILWAY, LIGHTING AND POWER COMPANIES 

Splicing Compound 
Armature Tape 
Trolley Rope 

Switchboard Mats and 

Wire Center 
Bell Cord 
Asphaltum Insulating 

Varnish 
Oiled Muslin 
Fibre Sheet Rods and 

Tubes ' 
Cotton Cable Covering 

Matting 
Rubber Bushings 
Air and Pneumatic Hose 
Linen and Rubber Fire 

Hose 
Rubber and Canvas Belt-

mg 
Steam and Water Hose 
Valves and Gaskets 
Asbestos Listing 
High Pressure Packing 

IMPERIAL RUBBER COMPANY 
General Offices: Cable Address: Sorterial, New York, A. B. C. Codes Warehouse: 

253 Broadway NEW YORK CITY, U.S. A. 155 West Street 

SAFETY-ALWAYS 
USING THE 

A. G. E. LABOR SA YING 
MACHINES, TOOLS AND SUPPLIES 

FOR 

ELECTRIC RAILWAY, LIGHTING AND POWER 

A. G. E. ARMATURE MACHINE FOR BANDING, SLOTTING AND GRINDING 

A. G. E. PINION PULLERS 

A. G. E. ARMATURE AND FIELD COIL WINDING MACHINE 

A.G. E. TAPING MACHINES A. G. E. PNEUMATIC PIT JACKS 

A. G. E. Commutators. Trolley Ears. Trolley Wheels. Controller Parts. Copper. 
Brass and Bronze Castings and Drop Forging. 

MICA TUBES AND WASHERS 

AMERICAN GENERAL ENGINEERING COMP ANY 
MANUFACTURERS 

General Offices: New York Shops: 

253 Broadway NEW YORK, U.S. A. 155 West Street 
CABLE ADDRESS: GYMEO, NEW YORK 
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10 ·Years Costly Experience 
With Varnishes Convinced The 

Long I ~land Railroad 

that the most satisfactory varnish it could put in­
side and outside of all its steel cars, including the 
new all-steel trailers which it is providing for its 
summer suburban traffic is 

This was the only manner in which the railroad, 
in common with many other carriers, could com­
bat the checking of the paint on the steel surface, 
which resulted from the excessive expansion and 
contraction inevitable in a steel structure .. 

The saving in repainting to the roads using 
Valspar makes a big item. 

Are you one of the savers? 

Write for the new book on steam and electric rail­
way car painting. It is free. 

VALENTINE & COMPANY, 456 Fourth Avenue, New York 
Chica~o Boston Paris Amsterdam Toronto 

2197 
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FRANK MAC GOVERN JOHN MA YER, JR. 
President and General Manager Vice-President and Treasurer 

MACGOVERN AND COMPANY, INC. 
114 LIBERTY ST., NEW YORK CITY, Phone, 3375 Rector 

60 Cycle Turbo-Generator Units 
FOR IMMEDIATE DELIVERY FROM STOCK 

O ne 1800 KW. (.8 P. F.) General E lectric, 

ATE, 2-pole, 2300 volt s, 3600 R. P.M. 

Turbine. Cu rti s, 3- tage. 

Dimensions : 

Length, 18' 5". 

Width , 7' 9". 

Height, 7' 5". 

Net weight , 66,ooo lbs. 

Switchboard with instruments . 

Three 500 K\\T. Westing­
house-Parsons, 2-pole, 440 
and 2300 volts, 3600 
R.P.M. 

Condensers, Bulkley Baro­
metric. 

Switchboards with instru­
ments. 

O ne 500 KW. ( .8 P.F.) General E lectric 
ATB, 4-pole, 2300 volt s, 1800 R.P.M. 
T urbine , Curtis. 
Dimensions : 

Leng th, 12'. 
Width, 6' Ir". 
Height , 7' 7". 

Net weight , 35 ,000 lbs. 
Switchboard with instrument s. 

Vv rite · for our complete catalog. P lease 
send us details of anything you desire to 
buy or sell in the way of generators, motors 
generating sets, rotaries, transformers: 
engines, etc. 
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FOR SALE 

20-Cotnbination Interurban Cars-20 
Builder, Kuhlman Car Co. 
Length over corner posts, 43' 
Length over all , 53' 6" 
Width over all , 8' 5" 
Pilots, wood 
Sanders, air 
Heaters, electric 

Headlights, Crouse-Hinds arc 
Seats, Main Compartment, leather 
Seats, Smoking Compartment, rattan 
Seating Capacity, 58 passengers 
Trolley Retrievers, Earll 
Toilet, dry hopper 
Draw Bars, Ohio Brass Co. M. C. B. 

Air Brakes Westinghouse A.M.M. Combined Straight and Automatic 

Builder, Baldwin M. C. B. 
Wheel Diameter, 37" 
Wheel Type, Rolled Steel 
Wheel Tread, 3" 

Trucks 
\Vheel F lange, 3" 
\Vheel Base, 7' 
Axle Diameter, 6" 
Journals, 5" x 9" 

Electrical Equipment 
Motors, 4 West. I 19 
Capacity, 125 H.P. each 

Control, West. Type A. L. 
Circuit Breakers, two 

Above cars have smoking compartments, and are equipped for train line opera­

tion. The wiring is installed in conduit throughout. 

For Further Particulars Apply to 

W. R. KERSCHNER COMPANY, INC. 
Hudson Terminal Building, Room 1882, 50 Church Street · 

NEW YORK 
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60 Cycle, Rotary Converters 2-300 K.W. Genl. Elect., 3 pll., 25 cycle, 750 R.P.1\1., 600 vo lts. 
1- 250 K.W. Genl. Elect., 3 p!J., 25 cycle, 500 R.P.1\1., 600 vo lts. 

2-Genern l Elec t ric 1000 K.W., 600 v., 360 R.P.1\1., type " !I C," comp. 
wound, 6 phase. Complete witll air cooled 2300 v. trans., react­
anccs a n!l µanels. 

Can also fumisll transformers-all voltages. 

2-General E lect ric 500 K.W., 575 volt, 600 R.P.1\1., type "H.C," 
comp. wound, 6 pllase. Complete wltll air cooled trans ., 2300 v. 
rl'nctances and panels. 

Ra ilwa y Car Equipmen t 

1-300 K. W. West ingllouse, 600 volt D.C., 370 volt A.C., 600 R.P.1\l. 
with oil cooled G.E. trans. 11,000 v. primary. 

8- 7:-. II.I'. "\,Ve1dingltonse, 112 Rniln-ny JHotorH, 600 
volts, newly rewound a rmatures, fu ll commutators, rebuilt entire ly. 
Will be sol(l fully guaranteed, upon any reasonable terms of pay­
ment. 

1-200 K.W. Westinghouse, 600 volt D.C., 370 volt A.C., 720 R.P.M. 
Also following trnnsformers: 
3-125 K.W. G.E. 2-100 volts prim., 370 volts sec. 
6-75 K. W. Ft. Wayne , 10,000-9000-185-370 v. 
3-175 K.W. Stanley, 10,000-2300 volts. 

12-G.liJ, G7 lHotors, GO H.P. Each. 
16-G.l•~. 6 7 l'Uotors, 40 H .P. Each. 
:!0- G.M. ::Ol lHoto,·s, 65 H.P. Eacll. 

Booster Se t 
25 Cycle , Rotary Converters 

1-500 K.W. General E lec tric, 3 phase, 2i'i cycle, 600 volt D.C., 370 
volt A.C., 375 R.P.1\1 . 

Generntor-West'gll' se 70 K.W., 350 volt, 200 amp. series wound. 
l'll o t or- West'gh'se 105 H.P., 575 volt. 9:-iO R.P.1\1., type "SA " shunt 

wound. 
Complete with couplin g and panel. 

ARCHER & BALDWIN, 114 Liberty Street ROOM 302 
' Phone Rector 4337-4338 Ne w York 

SEND FOR CATALOG-JUST OUT 
ENGINES- BOILERS-MOTOR5-CONDENS£RS- ETC. 

FOR SALE: WANTED FOR CASH 
CARS FOR SALE Cars, Motors, Rails, Generato,g-Everything for Track, Rolling Stock, 

Power Plant. Send us your requirements. 

Ask for our 
FOR SAL E LISTS 

Railway & Power Equipment Co. 
(Ch arles F . Jo hnso n ) 

Es tablis h e d 1901 

OPEN .. nd CLOSED 
MOTOR and TRAIL 

Write for Price and Fu ll Particulars to 
a lso 

Blue List RPECO Specialties 
P . 0. Box 155, Ellicott Square 

Bu ffa lo, N. Y. 
ELECTRIC EQUIPMENT CO. 
C ., mmonwea lth B ld g. P hiladelphia, Pa. 

~:pM~LET.E ARMA~URES .·. f"OR';'if,; SALE) Do You Want a Salesman or Other Assistant? 
FOR ALL THE STANDARD 
STREET RAILWAY .MOTORS 

GET: OUR PRICE . WE CAN SAVE YOU MONEY 

If so, send us copy for a card under "Positions 
\'acant" in th e Search light Section. The cost wi ll 
be sli ght and the result will be both quick and 
satisfactory. 

Jlmeriaals Createst Rop~lr Worh ,. : ·;'!t0 .· . ,,··. . . . ·.· 
!\:\!.CLEVELAND ARMATURE ,,. WORKS, Cleveland, O. 

Gel ~ oU.'I'" l'( '4.l\-4 ~11lo t"-e- ~ icvi.c~l~~u 
. . . ·····•··· ... , •. :.;.-.:.;;:, ..• , .. .... , .. : .. , ... ,.., .... ··· ................ , ....... · .. · . ... ·, ELECTR IC RAILWAY J OU RNAL, 239 \<Vest 39th St., New York 

POSITIONS WANTED 

CA R painter-A competent and thoroughly all 
arou nd mechanic, who is desirous of making 
a cha nge wants position. Best of experience, 
good worker, efficient in handling men, or 
will work under good foreman, desirous of 
making change. Can give good recommenda­
tion from past and present employers. Box 
678, E lec. Ry. Jour. 

E L ECTRI CAL engineer and supe r intendent, 
technical gr aduate, with I, years' practical 
experience, engineering, construction and 
operation; railwa y, lighting and power sys­
tems. Now with large company, desires 
change. Al references. Box 692, Elec. Ry . 
Jour. 

EXP ERI ENCED man open for engagement as 
general su perintendent or master mechanic; 
many years' experience all branches; Al 
r eferences. Box 700, Elec. Ry. Jour. 

HI GH grade man desires position as secre­
tary or assistant to busy executive. Fully 
experienced and thoroughly trained in man­
agement of various departments. At pres­
ent operating official of system of city and 
interu rban lines. Age 35, health good and 
am willing to go anywhere. Address Box 
694, E lec. Ry. Jour. 

MANJ\GER-Superintendent or any good open­
ing by competent man; 45 years of age, with 
20 year s' experience in all branches; 14 
years with large eastern street railway in 
maintenance of way department. Best of 
references. Box 714, Elec. Ry. J our. 

MASTER mech anic open for immediate en­
gagement. Long experience, r eliable and un­
questioned ability. Best references. W .::,u ld 
also consider position of superintendent. 
Box 712, Elec. Ry. Jour. 

POSITION wanted by a man who has had 
18 years' exper ience as superintendent and 
roadmaster and constructing street ca r lines. 
Best references. Box 713, Elec. Ry. Jour. 

POSITIONS WANTED 

POSITION wanted by line forema~, on con­
struction or maintenance. Experienced . on 
heavy catenary and trolley construction. 
Married sober and good references. Box 
703, Ele'c. Ry. Jour. , 1570 Old Colony Bldg., 
Chicago, 111. 

SUPERI NTENDENT equipment or master me­
chanic op·en for a posinon; 21} years' ex­
perience; can furnish the best of references. 
Would consider position of general super­
intendent of small property. Box 711, E lec. 
Ry. Jour. 

WANTED-By a thoroughly competent Italian, 
position as track foreman; twenty years' ex­
perience all kinds of special and t rack wor k. 
Can furnish Al refer ence. Box 716, Elec. 
Ry. Jour. 

WANTED-Position as superintendent of 
track and way, or roadmaster _by a man, age 
37 years, with 23 years' prac~1cal expenen~e 
in all branches of street and mterurban rail­
way construction and maintenance work. 
At present employed as roadmaster by large 
eastern property. D esi red change not com­
pulsory. Box 707, Elec. R y. Jour. 

POSITIONS VACANT 

WANTED-A night car-house shop repair tore­
man for the Manila Electric Railroad and 
Light Co., Manila, P. I. Applicant mu~t b_e 
single. Must pres~nt go_od r~fercnces. md1-
cating ample expenence m thi s field, mteg­
rity, abi lity a nd good character. Company 
operates about 110 cars and ser ves a com­
munity of 350,000 people. Employment _to 
commence on sailing from New York City 
the latter part of June on a three-year c!'.m­
tract terminating with 3 months' vacation 
with full pay. Expenses paid to and from 
Mani la. For further details please com­
municate with the J. G. White :Management 
Corporation, 43 Excha n ge Place, New York 
City. 

FOR SALE 

45 Ft. Int erurban Ca r 
Combination Passe nger & Baggage. 
Seating Capacity 50; Baggag~ Room 8 ft. 1 in . 

5,000 Gal. Pne umati c Sprinkler Car 
30 ft. Over All; A H-steel construction. Must 
move them at once. 
WRJTE or WIRE. 

M4&~ 
FOR SALE 

AT BARGAIN PRICES-One 120 KW, West• 
inghouse, 133 Cycle Single Phase A lternator. 
One 200 KW, Westinghouse, 133 Cycle 
Single Phase Alternator. One 300 KW, 
General Electric, 133 Cycle Single Phase 
Alternator. Address "H. F. W., Jr.," 309 
Colby-Abbot Bldg., Mi lwaukee, Wis. 

500 V olt Meters for Sale 
Approximately 75 T. R. W. and Duncan 500 

volt, ·2-wire meters from 2 ½ to 150 amperes 
in first class mechanical and elect rical condi­
tion. Have been recently tested a nd cali­
brated. Se1ling on account of changing cus­
tomers to A. C. Address bids t o Meter 
Department, Lehigh Valley Light & Power 
Co., A llen town, Pa. 

Gt-t 1{owa. "'(("'~ tl\lo 
tk4, ~ t,a.Ac.h,.(t~kt 
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READY REFERENCE INDEX 
to products manufactured by advertisers in this issue of Electric Railway Journal 

Over 300 different products are here li sted. 
The Alphabetical Index ( see eighth page following) 

g ives the page number o f each adverti sement. 
As far as possibl e adve rti sements are so arranged 

that those rela ting to the sam e ki nd o f equipment or 
a ppa ratu s will be found together. 

Accountants. 
Greims C0rporation, H. E. 

Acetylene Regulators. 
Im peri a l Brass Tll fg. Co. 

Acetylene Service. 
P res t-0-Lit e Co., Inc ., The. 

Advertising , Street Car. 
Collier, Inc., Barron G. 

Al loys and Bearing Metal s. 
(See Bearings and Bearing 
Metals.) 

Alloys , Steel & Iron. 
Kennedy-Str oh Corpora tion. 
Tita nium A ll oy l\Ifg. Co. 

Am usement Dev ices. 
Es t e Co .. The J. D. 

Anchors, Guy . 
Garton Co, vV. R. 
Johns-Manvil le Co., H. W. 
Ohio Brass Co. 
"\V es t e n, J<;lectric Co. 
Westinghouse E lec. & M. Co. 

An ti-Climbers. 
Ra ilway improvement Co. 

Architects. 
K ennard, Ra lph B. 

Automobiles and Susses . 
Brill Co .. The J. G. 
Gen eral Vehicle Co. 

Axle Straighteners. 
Columbia M. W. & M. I. Co. 

Axles. 
Brill Co.. The J . G. 
Cambria Steel Co. 
Carnegie Steel Co. 
Cinc iunati Car Co. 
McGuir e -Cummings :.\Hg. Co. 
National Tube Cu. 
Niles Car & l\Ifg. co. 
St. Louis Car Co. 
Standard Motor Trur k f'n . 
Standard Steel Works f':o. 
Tay lor E lect ric Truck Co. 
U. S. M e t a l & Mfg. Co. 
Westinghouse Elec. & M . Co . 

Sabblttlng Devices. 
American General E ng'g Co. 
Columbia M. W. & M. I. Co. 

Badges and Buttons. 
Int e rna tiona l Register Co. 
Western E lectric Co. 
"\Voodman Mfg. & Sup. Co., R. 

Bankers and Brokers. 
Halsey & Co., N W . 

Batteries, Dry. 
.Johns-Manville Co., H . W. 
Xunges ser Carbon & Ba tt er y 

Co. 
Protectivf' Signal Mfg. Co. 
Western E lect ric Co. 

Batteries, Storage. 
Edison Storage Batte r y Co. 
E lectric Storage Hatt.,,·y Co . 
E sterline Co. 
Western Electric Co. 

Bearings and Bearing Metals. 
American Gen eral Eng'g Co. 
Columbia M. W. & M. I. Co. 
Gen eral E lectric Co. 
Long Co., E. G. 
M o re-Jon es Brass & Metal Co. 
Post & Co., E. L. 
S t. Loui s Ca r Co. 
T aylor El ectric Truck Co. 

!Bearings, Oil less, Graphite, 
Bron ze & Wood . 

Grnphi t e Lubricating Co. 
Bearings, Roll er and Ball . 

Railway RnllPr Re:ci ring Co. 
S K F Ball Bea ring Co. 

Bells and Gongs. 
Brill Co., The J. G. 
E lectric Service Supplies Co. 
Ohio Siiwa l Co. 
Protective Signal Mfg. Co. 
Reiter. n. C. 
St. Louis Ca r Co. 
Trolley Supply Co. 
Western Electric Co. 

Benders, Rall. 
Niles-Bement-Pond Co. 

, Blowers. 
General Electric Co. 
Westingho use E lec. & M. Co. 

Blow Torches for Soldering and 
Brazing. 

Prest-0-Lite Co., Inc ., The . 

Boile r Cleaning Compounds. 
Dearborn Chem ical co. 
Johns-Manville Co., H. W. 

Boiler Coverings. 
Johns-Manville Co., H . \\' . 

Boiler Graphite. 
Dixon Crucible Co., Jos. 

Boller Tubes. 
National Tube Co. 

Ballers. 
Babcock & W ilcox Co. 

Bond Clips. 
E lectric Railway Imp. Co 

Bond Testers . 
America n Steel & Wire Co. 
Rolle r-Smi th Co. 

Bondin g Apparatus , 
Prest-0 -Lite Co., Inc., The. 

Bonding Tools. 
American Steel & Wire Co. 
Electric Railway Imp. Co. 
Electric Service Supplies Co . 
Ohio Brass Co. 
Prest-0-Lite Co., Inc. , The. 

Bonds, Rall . 
America n Steel & Wire Co. 
Electric Railway Imp. Co. 
E lectric Service Supplies Co. 
Garton Co., W. R. 
Gene r a l E lectric Cn. 
Jamison Ra il Bond & Elec' l 

Supply Co. 
Johns-Manville Co., H. W. 
Ohio Brass Co. 
Roebling's 8<m!'< Co .. John A . 
Wes tern E lectric Co. 

Book Publishers. 
McGraw-Hill Book Co .. In c. 

Boring Tools, Car Wheel. 
Niles-Bement-Pond Co. 

Braces , Rail. 
Kilby Frog & Switch Co 
Stee l Car Forge Co. 
Weir F:rog Co. 

Brackets and Cross Arms. ( See 
also Poles, Ties , Posts, PI! -
Ing and Lumber.\ 

Ame rican B ridge Co. 
E lectric nailway Equ ip. Co. 
E lectric Service Supplies Co. 
Lindsley B ros. Co. 
Ohio Brass Co. 
vVest e rn Elec tri c Co. 

Brake Adjusters. 
Anderson Bra k e Adjuster Co. 
Sa uvag e -W a rd Brake Co. 

Brake Shoes. 
American Brake R & Fdy. Co 
B a rbour-Stockwell Co. 
Brill Co., The J. G. 
Columbia M. W. & M. I. Co. 
Long Co.. E. G. 
McGu ire-Cupmmings Mfg. Co. 
Railwa y Ma t eria ls Co. 
S t. Louis Car Co. 
T aylor Electric Truc k Co. 

Brakes, Brake Systems and 
Brake Parts. 

Allis-Cha lmers Mfg. Co. 
Anderson R'ra ke A rljuster Co. 
Brill Co., The J. G. 
Columbia M. W. & M. I. Co. 
Ge neral Electric Co. 
Long Co., E. G. 
McGuire-Cummings Mfg. Co. 
National Rrake Co 
Railway Materials Co. 
St. Louis Car Co. 
Taylor E lectric Truck Co. 
TT. S. Metal & Mfg. Co. 
Westinghouse Air Brake Co. 

Brazing, (See Welding.) 
Bridges & Buildings. 

A m erican B ridge Co. 

This ready- refe rence index is up to date, changes 
being made each week. 

If you don't fi nd li sted in these pages any product 
o f wh ich you desire the ' name of the maker, write or 
wire E lectric Rai lway J ournal, and we will promptly 
furni sh the in formation. 

Brooms, Track, Steel or Rattan. Wasson Engrg. & Supply Co. 
Wood Co., C. N . P a xso n Co., .J. W. 

"\Veste rn E lectric Co. ' Celling, Car. 
Brushes , Carbon, 

Dixon Crucible Co., Jos . 
General E lectri c Co. 
Jeandron, W. J . 
LeCarbone Co. 
Morgan C ru cible Co. 
Nungess e 1· CarlJon & Batte r y 

Co. 
W estern E lectric Co. 
Westinghouse Elec. & M. Co. 

Bumpers , Car Seat, 
Elastic Tip Co. 
E lectric Service Supplies Co. 
Imperial Rubber Co. 
Massachusetts Chemical Co. 
Walpole Tire & Hubber Co. 

Bunkers, Coal. 
Am erican lkidge Co. 

Bunt ing . 
Boyle & Co., Inc ., John. 

Bushings, Fibre. 
Diamond Stat e F ibre Co. 

Bushings, Graphite & Wooden. 
Graphit e Lubrica ting Co. 

Bushings, Rubber. 
Imperial Rubber Co. 

Buttons. ( See Badges 
Buttons.) 

and 

Cables. (See Wires and Cables.) 

Carbon Brushes. 
Carbon.\ 

(See Brushes, 

Car Equipment, (For Fenders, 
Heaters, Registers, Wheels, I 
etc., see those Headings.) 

Car Trimmings. (For Curtains, 
Doors, Seats, etc., see those 
Headings.) 

Cars, Passenger, Freight, Ex-
press, etc. 

Pantasote Co. 

Change Carriers. 
E tter, Ch as. F. 
l\IcGill Ti ck et Punch Co. 

Cheese Cloth . 
Boyle & Co., Inc., John. 

Circuit Breakers, 
Cutter Electrical & Mfg. Co. 
Garton Co.. W. R 
General Electric Co. 
West ern E lectric Co. 
Westinght•nse Elec. & M. Co. 

Clamps and Connectors, for 
Wires and Cables. 

American General Eng'g Co 
Anderson l\'L Co., A. & J. 1\1. 
Cla rk E lectric & i\Ifg. Co. 
Dossert & Co. 
E lectrical E ng ineers Equip-

m e nt Co. 
E lectric Service Supplies Co 
General Electric Co. 
Klein & Sons, M. 
Ohio Brass Co. 
"\Ves t ern Electric Co. 
Westinghouse E lec. & M. ro 

Cleaners and Scrapers, Track. 
(See also Snow-Plow,. 
Sweepers and Brooms.) 

Brill Co., '!'he J. G. 
Cincinnati Car Co. 
Ohio Brass Co. 
Van Dorn & Dutton Co 
Western E lectric Co. 

Cleats, Car Wiring. 
General E lectric Co. 

CI usters and So-::kets. 
Gen er a l E lectric Co. 

Coal and Ash Handling. 
(See Conveying and Hoisting 

Machinery.) 
Coasting Clocks. 

Railway Improvem ent Co. 
A merican Car Co. 
B rill Co., The J. G 
Cambria Steel Co. 
Cincinnati Car Co. 

i Coll Banding and Winding Ma-
chines. 

.Jewett Car Co. 
Kuh lma n Ca r Co., G . C. 
McGuire -Cummings Mfg. Co. 
N iles Car & Mfg. 1.u. 
St. Louis Ca r Co. 
South e rn Car Co. 
Wason Mfg. Co. 

Cars, Prepayment. 
Prepa yment Car Sales Co. 

Cars, Self-Propelled . 
Electric Storage Battery Co. 
General E lectric Co. 
Interna l Com bustion 1,oco m o­

tive Co. 
Castings, Composition or Cop ­

per. 
Anderson M. Co., A. & J. M. 

Casting~, Gray Iron and Steel. 
A m e rica n Bridge Co 
Amer/ca n B. S. & ·Fdry. Co. 
America n General Eng'g Co 
Colum bia M. W. & M . 1. co: 
Falk Co. 
Imperia l Brass Mfg. Co. 
Long Co., E. G. 
St. Louis Cai· Co. 
St. Loui s Steel Fdry. Co. 
Standard Steel Works Co 
Union Spring & Mfg. Co. · 

Casting~, Malleable and Brass. 
American B. S. & Fdry. Co. 
Ameri~an General Eng'g Co. 

1 Imperia l Bmss Mfg. Co. 
Long Co., E. r.. I 
St. L ou is Ca r Co. 

Catchers and Retrievers, 
Trolley. 

Eclipse Railway Supply Co 
Electri c Service Supplies Co. 
Long Co., E. G. 
Ne-yv Haven Trolley Supply Co. 
Oh10 Brass Co. 
Trolley Supply Co. 

American General Eng'g Co 
Columbia M. W. & M. I. Co. 
Electric Service Supplies ro 
Garton Co .. W . R. 
Western E lec t r ic Co. 

Coil Impreg nation. 
E lectric Opera tion s Co. 
Feder a l E lectrical Mfg. Co. 

Coils, Armature and Fiela . 
Cleveland Armature Work,; . 
Coil Mfg. & I! epa ir Co. 
Columbia M. W. & M. I. ro. 
D & W F use Co. 
E lectric Operations Co. 
Ge nera l E lectric Co. 
Mica Insula tor Co. 
Roebling's Sons Co., J. A 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Coils, Choke and Kicking. 
E lectric Service Supplies Co. 
Gen eral E lectric Co. 
Westinghouse E lec. & M . Co 

Coln-Counting Machines. 
Inte rna tional Regis t er Co. 
Johnson Fare Box Co. 

Commutator Slotters, 
American General Engrg. Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 
Wood Co .. Chas. N. 

Commutator Truing Devices. 
American General Engrg. Co. 
General Electric Co. 
Western Electric Co. 

Commutators or Parts. 
American General Eng'g Co. 
Cameron Elec'l :Mfg. Co. 
Cleveland Armature Works. 
Coil Mfg. & Repair Co. 
Columbia M. W. & M. I. Co. 
Garton Co., W. R. 
General Electric Co. 
Long Co., E. G. 
Mica Insulator Co. 
Westinghouse Elec. & M. Co. 
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Transportation 
Native laborers in India carry all 
materials on their heads. 

An American contractor, engaged 
there, imported some wheelbarrows 
to make his men more efficient. 

They didn't like this " new" idea. 
F inally the contractor ordered 

their use on hi s job, under penalty 
-and they did use them, but in the 
way illustrated. 

It was a misapplicatioll, and one 
no greater than that frequently 
made in railway motor work where 
a good brush is wrongly applied or 
a wrongly chosen brush rightly ap­
plied. That is why we insist that 
brushes should be prescribed and 
that the maker's service should ex­
tend beyond the sale. 

Such is a part of Morganite ser­
vice - proper prescriptions of the 
proper grade of Morganite - a 
grade that fits the service "to a 
hair." 

It's good economy. 

Ghe 

sanCruc1 
pany L1m1t 

Factory, Brooklyn 
AGENTS: 

Lewis &]Roth Co., 312 Denckla Bldg., Philadelphia 

Electrical Engineering & Mfg. Co. 
First National Bank Bldg., Pittsburgh 

394 

The Highest Development 
In Very Small Indicating Instruments 

JUODEL 280, SlnKle 
Itange Portable 

Voltineter 
( One-Quarter Size.) 

for Direct Current 

Miniature 
Precision Instruments 

PORTABLE 
Vo l t-1\leters, 1\11111 volt1neters, 

Volt-A111111et erN. A111111eters, 
1\1 il-A1111neter,c 

are supplied In single, double and 
triple ranges, tbe Triple Ranl!e 
Volt-Ammeter comprising Bix In­
struments In one. 'l'bis group also 
includes BATTERY 'l'ESTERS. 

SWITCHBOARD 
Volt111eters, Volt-Annue­

terN. Annn eterN, l\111-
Anun eterN 

Tbis new linP of instruments rep­
resents tbe finest develonment or 
small size pivoted moving coil, 
permanent magnet type of In-

MODEL 267, Switch- struments. 
board Anuneter. Tbey emhody chara,•teristics whlcb 

(One-Quarter Size.) ~g;e s~•~~•irar,\hefa:~~~knt°b'i'.~ug~:~t 
thP world, They are accurate. 

dead beat and extremely sensitive. 
Tbey may be left continuousl,v in clr,·nit at full load and are 
sbie lded against external electrical and mal-(netlc lntluences . 
They are substantially constructerl and bave tbe longest scale 
ever provided in Instruments of simi lar size. 
Tbe prices are surprisingly low for ln~trumPnts ot such Quality. 
Tbe several models and rangrs offrr a selection from over 300 
different combinations. They are listed In BULLETIN NO. 8. 
WI-IICH WILL BE l\IAILED UPON REQUEST. 

Weston Electrical Instrument Co., Newark, N. J. 
New York 
Chicago 
Pblladelpbln 
Boston 

Rt. Louis 
Denver 
Sun Francisco 

Detroit 
Cleveland 
Buffalo 
Atlanta 

Ricbmond 
Toronto 
lllontreal 

Wlnnipeir 
Vancouver 
Berlin 
London 

"Watch Your Step" 
If it has 

Universal Safety Tread 
on it 

Proceed in Safety. 
If Not 

Be Careful 

Universal Safety Tread Co., Waltham, Mass. 
New York Philadelphia Chica~o 

For Electric Railway and Lighting '"Jse 

Economy and Efficiency Combined 
IMPERIAL RUBBER CO-, 253 Broadway, New York, u. s. h.. 

Samson Bell and Register Cord 
Solid braided cotton, ,:,xtra quality. All sizes and colors. 
More durable, more economical and better looking than 
leather or rawhide. Send for samples and full info rmation. 
SAMSON CORDAGE WORKS BOSTON. MASS. 2 
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READY-REFERENCE INDEX 
t o products manufactured by advertisers in this issue of Electric Railway Journal 

Compressors, Al r. 
A llis-Chalmer s Mfg. Co. 
Curtis & Co., Mfg. Co. 
General Electric Co. 
Westinghouse Trac. B r. Co. 

Condense rs. 
A llis-Chalmers Mfg. Co. 
General E lectric Co. 
Westinghouse Machine Co. 

Conduits , Fl exible. 
Fibre Conduit Co. 
Tubular '.Voven Fabric Co. 

Conduits, Un derground. 
Fibre Conduit Co. 
Joh n s -Ma nville Co., H W . 
S t a nda rd U n dergr ' d Cable Co. 
West ern Electric Co. 

Co ntro ller Re gulators. 
Electric S e rvice :c;upplies Co. 

Con troll e rs or Parts. 
Allis• Cha lmers Mfg. Co. 
America n General E ng'g Co. 
Columbia M. W . & M. I. Co. 
Electri c Service Supplies Co. 
General Electric Co. 
Johns-Ma nville Co., H. W. 
K e rschner Co., Inc., W . R. 
Westinghouse Elec. & M. Co. 

Controlll ng Systems. 
Genera l E lect ric Co. 
W estingh ouse Elec. & M. Co. 

Conv e rte rs, Rotary. 
A llis-Chalmers Mfg. Co. 
Genera l Electric Co. 
W est ern E lectric Co. 
W esting house Elec. & M. Co. 

Convey in g and H o ist in g Ma ­
chinery. 

A m erican B ridge Co. 
Green E ng'g Co. 

Co rd, Bell, T ro ll ey, Register , 
e tc. 

Brill Co., The J. G. 
E lectric Service Supplpies Co. 
Garton Co., W . R. 
Imperia l Rubber Co. 
Long Co. , E. G. 
Roebling's Sons Co., John A. 
Samson Cordage W orks. 

Cord Connectors and Couple rs. 
E lectric S ervice Suppli es Co. 
Samson Corda ge Works. 
Wood Co. , Chas. N . 

Cotton Duck. 
Boyle & Co., Inc., J ohn. 

Coupl e r s , Car. 
Brill Co., The J . G . 
C incinnati Car Co. 
Long Co., E. G. 
Ohio Brass Co. 
Van D orn Coupler Co. 
W estinghouse Tra ction Brake 

Co. 

Cra n es. (See al s o H o is t s .) 
Allis - Chalmers Mfg. Co. 
Ni les-Bement-Pond Co. 
Thew Automatic Shovel Co. 

Creosotin g . (S ee Wood P r e -
servatives.) 

C ross Arms . (See Brackets.) 

Crossin g Foundat ions. 
Interna t ional Steel Tie Co. 

Cross ing Signal s . (See S ig n a ls , 
Crossi ng. 

Cro ssings , Track. (See Track, 
Spec ial Work,) 

Culverts. 
Am erican Rollin g Mill Co. 
A tlas Met a l Works. 
Bar k R iver B . & Culvert Co. 
California Corr. Culvert Co. 
Canton C ulvert & Silo Co. 
Coast Culver t & F lume Co. 
Corruga t ed C ulvert Co. 
D ela w a r e Met a l Culvert Co. 
Dix ie Culv ert & M e t a l C o. 
H a rdesty Mfg. Co., R . 
Il linoi s Corrugat ed 'Metal Co. 
Inde pendence Cor. C ulvert co. 
Iowa Pure I ron C ulvert Co. 
Kentucky Culvert Co. 
Lee- A rnett Co. 
Lon e S tar Culvert Co. 

L y le Corrugat e d Culv ert Co. 
Michigan B ridge & P ipe Co. 
Monta na C ulve rt Co. 
Nebr ask a Cu lv ert & Mfg. Co. 
Nevada Met a l Mfg. Co. 
New E n g la nd M e t a l C ul.' Co. 
Nor t h East M e tal Cul. Co. 
Northwes t e rn Sheet & I. Wks. 
O'Neall Co., W . Q. 
Ohio Corru gat e d Culvert Co. 
Pennsylva nia M et a l C ul. Co. 
Road S upply & M e t a l Co. 
S ioux Falls Met a l Cu lvert Co. 
Spen cer, J . N. 
Spok a n e Corr. C ul. Co. 
T ennessee :Metal C u lvert Co. 
Utah Corr. Culvert & F lume 

Co. 
Virg inia Met a l & Culvert Co. 
West ern M e t a l Mfg. Co. 

Curtai ns and Curta i n Fixtures. 
B rill Co., The J. G. 
Curtain Supply Co. 
Electri c Service Supplies Co. 
Pant asote Co. , The. 
Railway Supply & Cu rtain Co. 
S t. Louis Ca r Co. 

C ushions, Field Co ll. 
Mas s achusetts Chemical Co. 
Walpole T ire & R ubber Co. 

C utt in g Processes. 
Prest-0-Lite Co., Inc. , 'l'h e . 

De r ailing Dev ices. 
(See also Rerailers.) 

U . S. Met a l & M fg. Co. 

Despatching Systems. 
Nor t hey- Simmen Signal Co., 

L td. 
S immen A uto. Ry. Sic. Co. 
Western Electric Co. 

Detect ive Serv ice. 
Drummond ' s Detect. Agency. 
Wis ch Service, P. E d ward 

Disinfectant s. 
Gardn er & Co. 

Door Operat ing Devices. 
E lectric Service S uppli es Co. 
Prepayment Car Sa les Co. 

Doors , A sbestos. 
Joh ns-Manville Co., H. W. 

Doors a nd Door F ixtures. 
B r ill Co., The J. G. 

ii1:1~trt :&i1r;~;;~ Bo~pplies Co. I 

Doors, Foldin g Vestibule. 
E lectric Se rvice Supp lies Co. 
P r e payment Car Sales Co. 

D oors, Stee l R ollin g. 
Kinnear Mfg. Co. 

Dra ft Rigg ing . (See Couplers, 
Car.) 

Drills , T rack . 
Amer ican Steel & Wire Co. 
E lectric Service S u p plies Co. 
Long Co., E . G . 
Ohio Brass Co. 

D ryers and Purifiers, 011. (See 
Pu ri fiers and Dryers, Oi I.) 

Dryers, Sand. 
Z elnicker S u pply Co., W . A . 

En gi neers, Consulting, Con-
tracting and Operating. 

Arch bold-Br ady Co. 
A rnold Co. 
Bem is, Anth ony J . 
B urch, E dw. P . 
Drum & Co., A . L. 
F ord, Bacon & Davi s. 
G reim s Corp or a tion , H. E . 
G u lick-Hender son Co. 
Herrick, Alber t B . 
H ovey, M . H . 
H unt & Co., Rober t W. 
J a ckson, D . C. & W m . B. 
Kenna rd, Ralp h B. 
Neiler, Rich & Co. 
Richey, A lbert S. 
Roosevelt & Thompson . 
Sanderson & P orter. 
Sargent & Lun dy. 
Scofield E ngineering Co. 
Schott Co., W . H. 
Stone & Webst er Eng. Corp. 
White Compa ni es , J. G. 
Woodman see & D a vidson, Inc. 

Engines, Gas and 011. 
A llis - Ch a lmers Mfg. Co. 
W estinghouse Machine Co. 

Engines, Steam. 
A llis - C h a lmers Mfg , Co. 
W estinghouse Machine Co. 

Fare Boxes. 
Ame rican General E n g r g. Co. 
B r ill Co., The J. G. 
Clev ela nd Fare Box Co. 
D ayton Far e Recorder Co. 
International R egiste r Co. 
Johnson Fare Box Co. 

Fences, Wov en Wire and Fence 
Posts. 

Amer ican Steel & W ire Co. 
Carbo Steel Pole Co. 

Fe ncing Wire. 
Am e r ican S t eel & W ire Co. 

Fenders and Wheel Guards. 
Brill Co., The J . G . 
Cincin nati Car Co. 
C levela n d Far e B ox Co. 
Consolidated Car F ender Co. 
Eclipse Railway Supply Co. 
E lectric Ser v ice Sup pli es Co. 
Parmenter F. & W. G . Co. 
Star B rass W orks. 
W est ern Elect ric Co. 

F ibre . 
A m erican Vul. F ib re Co. 
D ia m o nd S t a t e F ibre Co. 
W estin ghouse E lec . & M. Co. 

Fibre Tubing. 
Dia mond Sta t e F ib re Co. 
F ibr e Conduit Co. 
J ohns-Ma nville Co., H . W. 
Westinghouse E lec. & M. Co. 

Fiel d Coils. (See Coils.) 

Fire Extinguishing Apparatus. 
E lec tric Operations Co. 
Imperia l R u bber Co. 
Johns-Manville Co., H . W. 
Pyrene M fg. Co. 

Fire - proofing Material. 
Joh ns - Man v ill e Co., H. W . 

Fittings , Malleable, Cast Iron & 
Brass. 

National T u be Co. 

Floor ing, Composition. 
A merican Mason Sa fety T . Co. 
Johns-Ma n v ille Cn.. H. W . 
W est e rn E lectric Co. 

Fo rg in gs. 
American Bridge Co. 
Sta ndard M otor T r uck Co. 
Sta nda rd Steel Work s Co. 
S t eel Ca r Forge Co. 

Fu rnaces . ( See Stokers.) 

Fuses and Fuse Boxes. 
A m erican Gen e r a l E ng'g Co. 
Chicago Fuse Co. 
Colu mbia M. W. & M. I. Co. 
D & W Fuse Co. 
D a um & Co., A. F. 
Economy Fuse Mfg. Co. 
General E lect r i c Co. 
Joh ns - Manvill e Co. , H . W. 
vVest ern Electric Co. 
Westingh ouse E lec. & M. Co. 

Fuses, Refillable. 
Columbia M. W . & M. I. Co. 
D a um & Co., A. F. 
E conomy Fuse Mfg. Co. 
Johns -Manvill e Co., H . W . 

Gaskets. 
D iamond Stat e F ib r e Co. 
Imperia l Rubber Co. 
J ohns-Manville Co., H . W . 
Pow er Specia lty Co. 

Gas P ro ducers. 
, Westinghouse Machine Co. 

Gates, Car. 
B rill Co., The J. G. 
Cincinnati Car Co. 
Jewett Car Co. 

Gauges, 011 and Water. 
Ohio B r a ss Co. 

Gear Blanks. 
Carnegie Steel Co. 
Dia mond State Fibre Co. 
S tandard Steel W ks. Co. 

Gear Cases. 
Columbia M. W. & M. I. Co. 
E lect r ic Service Supplies Co.

1 

Kerschner Co., I n c., W. R. 
Thayer & Co., Inc. 
Westinghouse Elec. & M. Co. 

Gears and Pl nlons. 
American Gen era l E n g'g Co. 
A m er. V ulcanized F ibre Co. 
Columbia M. W. & M. I. Co. 
D ia m on d Stat e F ibre Co. 
E lectric Service S u pplies Co. 
Garton Co. W . R. 
Gen eral E lectric Co. 
Kerschner Co., Inc., W. R. 
Lon g Co., E. G. 
N utta ll Co., R. D. 
Van D orn & D utton Co. 

Generators, Alt ,- Current. 
A llis-Ch a lmers Mfg. Co. 
Gen er a l E lectric Co. 
'Neste rn Elect ric Co. 
Westin g h ouse E le c . & M. Co. 

Generators, Dlr.- Current. 
Allis-Cha lmers Mfg. Co. 
Ge n eral E lectric Co. 
Western E lect r ic Co. 
W estin g house E lec. & M. Co. 

Gongs. (See Bells and Gong1. ) 
Gongs, Rotary Foot. 

Re ite r, G . c . 
Graphite. 

Dixon Cr u cible Co., Jos. 
Mor gan Crucible Co 

Grates, Chain. 
Gr een Engrg. Co. 

Greases. ( See Lubricants.) 
Grinders & Grinding Wheels. 

I ndia n apoli s Switch & Frog Co. 
Grinders, Portable, Electric. 

Goldschmidt-Thermit Co. 
India n a polis Switch & Frog Co. 
Railway Trac k-work Co . 
u. s. Metal & Mfg. Co. 
West ern E lect r ic Co. 

Guards, Cattle. 
Amer ican Bridge Co. 

Guards, Trolley. 
E lectric Service S upplies Co 
Ohio B r ass Co. 

Harps, Trolley. 
A m erican Gen eral E ngrg. Co. 
A nderson 1\1. Co., A. & J . M. 
B ayone t Trolley Harp Co. 
E lectric Service Supplies Co. 
Gar ton Co .. W. R. 
More-Jones Brass & Metal Co. 
Nutta ll Co., J. D . 
Star B rass W orks. 
Unive r sal Trolley W heel Co. 
West ern Elect r ic Co. 

Headlights. 
E lectr ic Service Supplies Co. 
Est erline Co. 
Garton Co. , W . R. 
Gen e r a l E lectric Co . 
Long Co., E . G. 
Ohio Brass Co. 
S t . Lou is Car Co. 
Trolley Supply Co. 
Western Electric Co. 
W estinghouse E lec. & M Co. 

Headlinlngs. 
Panta sote Co. 
U. S . M etal & Mfg. Co. 

Heaters, Car, Electric. 
Johns-Manville Co., H. W. 

Heaters, Car, Hot Air. 
Cooper Heater Co. 
Smith H eat er Co., Peter. 

Heaters, Car, Hot Water. 
Coope r Heater Co. 
Smith Heat er Co., Peter. 

Heaters, Car, Stove. 
Electric S ervice Supplies Co. 

Hoists and Lifts. 
Curtis & Co., Mfg. Co. 
Duff M a nufacturing Co. 
Ford Ch a in B lock & Mfg, Co-. 
Niles-Bem ent - Pond Co. 
Van Dorn & Dutton Co. 

Hose Bridges. 
Ohio Bra ss Co. 

Hose, Pneumatic and Fire. 
Imperial Rubber Co. 
Johns-Manville Co., H. W . 

Hydraulic Machinery. 
Allis-Chalmers Mfg. Co. 
Niles-Bement-Pond Co. 

Hydrogrounds. 
Brach Supply Co. , L. S. 

Impregnating Apparatus. (See­
Vacuum Drying Apparatus.) 

I nspectlon. 
E lecl. Testing Laboratories. 

Inc. 
Hunt & Co., Robert W. 
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The selection of 

PEERLESS VENTILATORS 
for the great steel cars of the MICHIGAN RAILWAYS COMPANY after 
competitive tests AGAIN PROVES PEERLESS MERIT. 

In selecting ventilators for cars either new or old, Arch roof or Monitor t ype, 
send for PEERLESS SPECIFICATIONS AND PRICES. 

AUTO UTILITIES MFG. COMPANY 
Sole Makers 

514-524 INSURANCE EXCHANGE BLDG., CHICAGO, ILL. 

Car Seat Bumpers 
VARIO US SHAPES AND STYLES 

Also Car Sign Stick Rubbers. Write us for prices and particulars. 

ELASTIC TIP COMP ANY 
370 Atlantic Ave., Boston, Mass. 
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Opportunity with a Saving for You 

Write for Coal and Ashes Handling 
Machinery Bulletin No. 32-A-24. 

is knocking at the door of your Power Plant. 

Let h er in- that she may show you 

The JEFFREY PIVOTED BUCKET 
ELEV A TOR-CONVEYER 

It is the most modern, yet s imple and effective conveyor for t h e satis­
factory h andling of both .Coa l a nd Ash es, now on the ma rket. 

That it has actually saved othe r s "Both expe nse a nd worry" is its 
highest recomm endation. 

JEFFREY MFG. CO., 924 North Fourth Street, Columbus, 0. 
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READY-REFERENCE INDEX 
to products manufactured by advertisers in this issue of Electric Railway Journal 

Instruments, Measuring, Testing 
and Recording. 

Cla rk Electric & l\Ifg. Co. 
Esterlin e Co. 
General E lectric Co. 
Johns-l\la11v ille Co .. H. W. 
\V estern Elec t ric Co. 
\Vestinghuu:;e l~lee. & M. Co 
Weston E lec. lnstrume11t Co 

Insulating Cloths, Paper and 
Tape. 

American Vu!. F ibre Co. 
Anderson M. Co., A. & J. M. 
Diamond State Fibre Co. 
Garton Co. , \V. R. 
General Electric Co. 
Hope \\' e l,J,i ng Co. 
Imperial Ru btJer Co. 
Johns-1\lanville Co., H . W. 
Massachusetts Ch e mical Co. 
:\ I ica Insulator Co. 
Packard E lectric Co. 
Sher w in - \\'illiams Co. 
Standard P a int Co. 
Walpole 'T'ire & Rubber Co. 
\Vestern E lectric Co. 
\Vestingh u use E lec. & M. Co. 

Insulation. (See also Paints.) 
Anderson M. Co., A. & J. M. 
Diamond State Fibre Co. 
Electric Service Supplies Ce. 
Imperial Rubber Co. 
Garton Co., W. R. 
General E lectric Co. 
Johns-Manville Co., H. W. 
Massachuse tts Chemical Co. 
S h erwin - \\' illiams Co. 
Sterling Varnish Co. 
Walpole 'T'ire & R"liber Co. 
\Vestern Electric Co. 
Westinghouse E l.,.,· S: !'11 ro 

Insulators. (See also Line Ma-
terial.) 

Anderson :-.r. Co ... \. /(• J. 1\1 
Clark E lectr ic & :\1 f,;. Co. 
Drew E lec. & :Mfg. Co. 
E lec tri c Ra ilway Equip . Co. 
E lectric Servi ce 8upplies Co . 
Garton Co., W . R. 
General E lectric Co. 
Hemingr ay Glass Co. 
Johns-Manvill e Co., H W . 
Newark E ngineering l\lfg. Co. 
Ohi o Brass Co. 
P itts burgh High Voltage Ins u -

lator Co. 
Western Electric Co. 
WPist inghou><e Rl ec. & M . Co. 
\Vhite Co .. T . C. 

Insurance, Fire. 
l\Iars h & :\l cL enna n Co. 

Jacks. (See also Cranes, Hoists 
and Lifts.) 

Am e rican General E ngrg . Co. 
Brill Co., The J. G. 
Buckeye Jack Mfg. Co. 
Columbia M. W. & M. I. Co 
Duff Manufacturing Co 

Jac k Boxes. (See also Tele­
phones and Parts.) 

E lect ric Service Supplies Co. 

J oints, Rall . 
Carnegie Steel Co. 
Falk Co. 
Rail Joint Co. 
Z elnicker Supply Co .. W. A. 

J ournal Boxes. 
Brill Co. , The J. G. 
Long Co .. E. G. 
Rail wa,· Rnll er Rearing Co. 
S K F Ba11 Bearing Co. 

Junction Boxes. 
Standanl Pmlergr 'd Cable Co. 

Laboratories . 
Elecl. T esting Laboratories, 

Inc. 

Lamp Guards and Fixtures. 
And erson M . Co. , A. & J. M . 
Creaghead E ngineering Co. 
Electric Service Supplies Co. 
General E lectric Co. 
Johns-Manville Co., H. W. 
Westinghouse Elec. & M. Co 

Lamps, Arc and Incandescent. 
Anderson Mfg. Co., A. & J. M. 
Esterline Co. 
General F,l ectrir C'o. 
W estern Electric Co. 
Westinghouse E lec. & M. Co. 

Lamps; Slgna l and Marker, 
Ohio Brass Co. 

Lathes, Car Wheel. 
Niles-Bement-Pond Co. 

Lifters, Car Step. 
Consolida ted Car F e nder Co 

Lightning Protection. 
Anderson M. Co., A. & J. M. 
Brach Supply Co ., L. S. 
Electric Service Su pplies Co. 
Garton Co. , W. R. 
General Electric Co. 
Newark Engineering l\Ifg. Co. 
Ohio Brass Co. 
\Veste rn Electric Co. 
W estinghouse E lee. & 1\1 Co 

Line Material. (See also Brack -
ets, Insulators, Wires, etc. ) 

A m erican Gene ral Eng' g Co 
A m er. V ulcanized F ihrP ('., 
A n derson M. Co., A. & .I :'\I 
Archbold- B r ady C'o. 
Clar k E lectri c & l\Hg. Co. 
D iamond State Fibre l..- u. 
Dosse rt & Co. 
Drew E lec. & l\Ifg. Co. 
E lec trical E ngineers Equ ip-

m ent Co. 
E lect ri c R a ilway Equip . Co. 
E lectric Service Suppli e,-; l.'o 
Gar ton Co., \ V. R. 
General Electric Co. 
Johns-Manville Co., H . Y\" 
Newark E ngineer ing l\ lfg _ Co. 
Ohi o B rass Co. 
P itts bur g h Hig h Voltage In -

sulator Co. 
nailway Materials Co. 
\ Ves t ern E lec tric Co. 
WestinghousP F lee. & M Co 
\Vhit e Co .. 'T' . C . 

Lock Nuts and Washers. (See 
Nuts and Bolts.) 

Lockers, Steel. 
Dura nd Steel L ocke r Co. 

Locomotives. 
Int erm11 Comb u st ion L ocomo­

ti ve Co. 
1 Locomotives, Electric. 

Baldwin Locomotive Works. 
Brill Co. , The J . G. 
Gen eral E lectric Co . 
West inghouse E lec. & M . Co. 

Lubricants, Oil and Grease. 
Dearborn Chemical Co. 
D ixon Crucible Co., Jos 
Gale na Signal Oi l Co. 
Universal Lubricating Co. 

Lubrlcatlnq Engineers. 
Galena S igna l Oil Co. 

Lumber. (See Poles, Ties, Posts, 
etc.) 

Machine Tools. 
N iles-Be ment-Pond Co. 

Mats. 
Imperial Rubber Co. 
Johns-Manville Co., H. \JV 
Massachusetts Chemical C'o. 
Walpol e Tire & Rubber Co . 

Meters. (See Instruments.) 

Mica. 
Long Co .. K G 
l\Ti ca Ins u la tor Co. 
Schoonma k er, A. 0. 

Mir rors fnr Motormen. 
Drew E lec . & Mfg. Co . 

Mrtor Leads. 
Dossert & Co. 

Motormen ' s Se.its. 
F. lectric Service S upplies Co 
'Wood Co.. Chas. N 

Motors, Electric. 
Allis-C halmers l\lfg. Co 
General Electric Co. 
Western E lectric Co. 
Westingho u se E lec. & M Co. 

Nuts and Bolts. 
A m s-Chalmers Mfg, ro, 
American L ock Nut Co. 
P.arbour-Stoc kwe11 Co. 
Long Co., "F:. G. 
Standard Motor 'T'ruck Co. 
U. S. Metal & Mfg. Co. 

Olis. (See Lubricants.) 

Olis, Paints. 
Sterling Varnish Co. 

Oscillators, Signal. 
Protective Signal Mfg_ C'o. 

Overhead Equipment. (See Line 
Material.) 

Oxy-Acetylene Apparatus. 
Impe ria l B1 ass l\Ifg . Co. 

Ozonators. 
Genera l Electric Co. 
\\ ' es ti11ghuu:se E lec, & 1\1. Co. 

Pack in g. 
D ia mond State F ibre Co. 
E lectric Service Supplies Co. 
Ga rton Co., W. R. 
Impe rial Rubber Co. 
Johns -1\la nvill e Co., H. W. 
Post & Co., E. L . 
Powe r Specia lty Co 

Paints and Varnishes. (Insul-
ating.) 

Gene1·a l E lectric Co. 
I ll1J) Pl"ial Rubber Co. 
. Joh11 s -l\Ianville Co., H. W. 
Lu n g Co., E . G. 
Massa ch uset •s Chemical Co. 
1\ 1 ica Insula tor Co. 
Pac i• a rd ·1.; lec tl' ic Co. 
S h erwin - Willi a m s Co. 
Standanl Pa in t Co. 
Sterling Varnish Co. 
Walpole Tire & R ubber Co. 

Paints and Varnishes. (Pre-
servative.) 

D ixon Crucible Co .. Jos. 
.Johns-1\Ia nville Co., H. W. 
Long Co., E. G. 
Massachuse tts Che mical Co. 
S h erwin - \\' illia m s Co. 
Standard Pa int Co. 
Sterling Varnish Co . 
VVa lpole Tire & nubber Co. 

Paints and Varnishes for Wood-
work. 

Massachu sf' t t~ C'hemical Co. 
S h erwin - \\' illi ams Co. 
Va le ntin e & Company. 
\Va lpole Tire & Rubber Co. 

Park Amusements. 
Este Co., The J. D. 

Paving Brick, Fuller & Stretcher. 
N e lsonvill e B ri ck Co. 

Paving Material. 
American I3. S & Fdy. Co. 
Barre tt Mfg. Co. 
Interna tional Creo. & Con. Co. 
Nelsom ·ille Br ie l, Co. 
U. S. Meta l & Mfg. Co 

Paving Pitch. 
Barrett l\Ifg. Co. 

Pickups. (Trolley Wire.) 
E lectri c Service Supplies Co. , 
Ohi o Brass Co. 

Pinion Pullers. 
A m erican Gen e r a l E ngrg, Co. 
Columbia M. W. & M. I. Co. 
Gen e ra l E lect ric Co. 
Wood Co .. Chas. N. 

Pinions. (See Gears.) 

Pins, Wood and Iron. I 
E lectric Service Supplies Co. 
Ohio Brass Co. 

Pipe. 
National Tube Co 

Pipe Fittings. 
Nation a l Tube Co. 
P ower Specialty Co. 
8ta ndard Steel Works Co. 

Pole Sl eeves. 
Drew Elec. & :\ I fg. Co. 

Poles , Metal Street. 
,\mPrican B ringe Co. 
Carbo Stee l Pole Co. 
Creagh ean EginePrin!!" rn 
Diamond Steel Pole C'o 
Electric nailway E quipm't C(). 
Garton Co., W. R. 
Nat iona l Tube Co. 
U. S. Metal & Mfg. Co 

Poles, Ties, Posts, PIiing and 
Lumber. 

Garton Co., W. R. 
Internationa l CrPo. & Con. C'o 
Lindslev Bros ro. 
Nau g le · Pole & Tie Co. 
Pa!!"e & H ill Co. 
Valent ine-Clark Co. 
'\V estern Electric Co. 

Poles and Ties, Treated. 
International Creo. & Con. Co. 
Lindsley Bros. Co. 
Pa!!"e & H ill Co. 
Valentine-Cla rk Co. 
Western E lectric Co. 

Poles. Trolley. 
And erson l\l. Co .. A. & J. M 

Ba~·on et Trolley Harp Co. 
Colum bia M. W. & M. l. Co. 
Electric S ervice Supplies Co 
Garton Co., W. R. 
Long Co., E. G. 
National Tube Co. 
:)l'utta ll Co., R. D . 

Preservatives . (See Wood Pre. 
servatlves.) 

Presses, Transfer Printi.1g . 
l\ l e ise l P r ess Mfg. Co. 

Pressure Regulators. 
General Electric Co. 
Ohio B r ass Co. 

Pumps. 
Allis-Chalmers Mfg. Co 

Punches, Ticket . 
Bonney-Vehslage Tool Co. 
Inte rna tional Register Co. 
M cG ill Ticket P unch Co. 
Wood Co., C. N. 
Woodma n l\Jfg. & Supply Co. 

Rall Grinders. (See Grinders.) 
Rail Welding. (See Brazing 4 

Welding Processes.) 

Rails, New. 
Cambri a Steel Co. 

Ralls, Relaying. 
Zelnicker Supply Co., W. .A. 

Rattan. 
Brill Co., The J. G. 
Electric Service Supplies Co. 
Hale & Kilburn Co. 
.I ewett Car Co. 
St. Lo uis Car Co. 

Registers and Fittings. 
Brill Co., The J. G. 
Cincinnati Car Co. 
Dayton Fare Recorder Co. 
Electric Service Supplies Co. 
Interna tional Register Co. 
Long Co., E. G. 
New Haven Tro'. ley Supply Co. 
nooke A utomatic Hegister 1..,, , 

Reinforcing Concrete. 
America n Steel & Wire Co 

Relays. 
Protective Signal Mfg. Co 

Repair Shop Appliances. (See 
also Coil Banding and Wind 
Ing Machines.) 

American General Eng'g Co 
Columbia 1\1. W. & M. 1 Co 
Electric Service Supplies Co 

Repair Work. (See also Calls, 

c1:;cl:~rlr~~t :r~eli) orks. 
Coil :.\Hg. & Repa ir Co. 
Columbia M. W. & M. I. Co 
E lectric Operations Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Replacers, Car. 
Columbia M. \Y. & M. I. Co 
E lectric Service Supn11es Co. 
U. S. Metal & Mfg. Co. 

Rerailers. 
Sargent Co. 

Resistance, Grid. 
E llcon Co. 

Resistance, Wire and Tube. 
, :e n era l Electric C'o. 
Western Electric Co. 
\Vesting J10u,;,• l~lec. &: l\lfg. Co. 

Resuscitating Devices. 
Draege r Oxygen App. Co. 

Retrievers, Trolley. (See Catch. 
ers and Retrievers, Trolley,) 

Rheostats. 
E llcon Co. 
General Electric Co. 
Mica Insulator Co. 

Roofing, Building. 
.Tohns-Manville C'o .. f-1. W. 
Standard Paint Co. 

Roofing, Car. 
Boyle & Co., Inc., John. 
Pantasote Co. 
Johns-Manville Co., H. W. 

Rubber Specialties. 
Imperial Rubber Co. 
Massachusetts Chemic:i I Co 
Walpole Tire & Rubber Co. 

Rubbing Cloth, 
Boyle & Co., Inc., John. 
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In the Emergency When·:Brakes 
Must Not Fail 

The Reason 

,-=----

You can count on the 

S-W-B 

"\;',__,.._ \ rf/1 
~ °"'f/LA 

";I 

I ----=~~ 

Automatic Shim Slack Adjuster 

"C ncl er a ll ,veath er conditions and 

all load·s, the S . W . B. Slack A d­

juster \\"ill look aft er slack and 

brake hoes, and will insure a uni­

fo rm piston travel. 

Loss to equipment and risks o f the 

road as a result of poorly ad just­

ed brakes cease to be a factor. 

F lat wheels no longer appear. the 

mileage of brake shoes come-s up . 

and ser viceability a nd economy of 

the ca r operated with S. \\ '. B. 

S lack Adjusters a re assured. 

We are ready to discuss t he matter 

furth er with you. 

THE SAUVAGE-WARD BRAKE Co. 
WHITEHALL BLDG., NEW YORK 

Agents for North and South Carolina , Virginia and Georgia- J. B. N. Cardoza Co .. Citizens Bank Bldg., Norfolk . Va. 
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READY-REFERENCE INDEX 
t o products manufactured by advertisers in this issue of Electric Railway Journal 

Sand Blasts. 
Curtis & Co. Mfg. Co . 

Sand ers, Track. 
Brill Co., The J. G. 
Clevela nd Fare Box Co. 
Electric S er v ic e Supplies Co. 
J ew ett Car Co. 
Ohio Brass Co . 
St. L ou is Car Co. 

Sas h Fixtures , Car. 
Brill Co ., The J. G. 

Sash, Metal , Car Wi ndow. 
H a le & Kilburn Co. 

S a sh O perators. 
D rouve Co. , T he G. 

S eats, Car. 
Brill Co., The J. G. 
Hale & Kilburn Co. 
Jewett Car Co. 
St. Louis Car Co . 

S eat in g Material. (See a lso 
Ratta n.) 

Brill Co., The J. G . 
Jewett Car Co. 
Panta sote Co. 

Second Ha nd E qu lpment 
(See p ages 149, 150, 151.) 

Shade R ollers. 
Har tshorn Co., Stewart. 

Shades, V estibule. 
B rill Co., T he J. u. 
E lectric Service S upplies Co. 

Shelvin g, St eel . 
Dura nd Steel Lock er Co. 

Shovels , Pow er. 
Allis - Chalmers Mfg. Co. 
Th ew Automa tic Shovel Co. 

Signals , Highw ay Crossing . 
B r ach Supply Co., L. S. 
Electric Service Supplies Co. 
H oeschen Mfg. Co. 
Nachod Sig n a l Co. , Inc. 
Northey-Simmen 8 1g. Lo., Ltd. 
Ohio Signa l Co. 
Protective Signal Mfg. Co. 
Simmen Auto. R y . Sig. Co. 
U. S. E lectric Signal Co. 

Signal Sy stems, Block. 
Federal S ignal Co. 
Nachod Sig n al Co., Inc. 
Northey-Simmen Sig. Co., Ltd. 
Simmen A uto Ry. S ig. Co. 
S t reet R a ilway S ignal Co. 
Union S w itch & Signa l Co. 
U. S. Electric S ignal Co. 
West ern E lec tric Co. 
Wood Co. , Chas. N . 

Signs, C ar and T rack. 
Columbia M. W. & M. I. Co. 
E lectric Service Supplie s Co. 
W ester n E lectric Co. 

Sky li ghts. 
National Ventilating Co . 

Skylights , Steel P utty less. 
Drouve Co ., The G. 

Sl a ck Adj usters. (See Brake Ad ­
j usters). 

Sleet Wheels and Cutters. 
American Genera l E ng'g Co. 
Anderson M . Co., A. & J. M . 
Bayonet Trolley H a rp Co. 
Bonney-Vehslage Tool Co. 
D rew E lec. & Mfg. Co . 
Garton Co., W . R. 
N utta ll C o. , R. D. 

Smoke Jackets. 
A uto Util i t i es Mfg. Co. 

Snow- P lows, Sweepers a nd 
B rooms. 

Brill Co., The J. G. 
Columb ia M. W. & M. I. Co. 
Consolida t ed Car Fen der Co. 

Soaps. 
Sherw in-Willia ms Co. 

Solder and Solder F lux . 
Westinghous e Elec. & Mfg . Co. 

faery 
Genolne Roller 
has the name 

ol 
manufacturer, 

STEWART 
HARTSHORN 

In script on label 

Speed I ndlcators. 
J ohns -Manville Co., H. \v. 
Wood Co., C. N. 

"VVoodm a n l\I fg . & Supply Co. 
Splic ing Compounds, 

American Genera l Eng' g Co. 
I mperial Rubber Co. 
J o hns-Manvill e Co., H. W. 
Massach us etts Chemical Co. 
Walpole Tire & R u bber Co. 
Westinghouse Elec. & M fg. Co . 

Splic ing Sleev es. (See Clamps 
and Connectors.) 

Springs. 
American Steel & Wir e Co. 
Brill Co., T h e J. G. 
N iles Car & Mfg. Co. 
S t andard Steel Works Co 
T aylor E lectric Truck Co. 
Union Spring & Mfg. Co 

Sprinkle rs , Track and Road. 
B rill Co., T h e J . G . 
S t. L ouis Car Co. 

Stau nchions & Barriers , Enam ­
eled. 

E llcon Co. 
Steps, Car. 

A m erican Mason S . T . Cn 
U n iver sal Sa fe t y Tread C o. 

Stokers, Mecha nica l. 
Babcock & Wilcox Co. 
Green Eng ' g Co. 
Murph y Iron Works. 
Westin gh ouse Machine Co. 

Storage Batter ies . (See Bat -
teries, Storage.) 

Straps, Car, Sanitary. 
Railw ay Improvement Co. 

Strike Breakers. 
D rummond ' s D e t ect. Age n cy. 

Str uctura l Iron . ( See Bridges.) 
Superheaters. 

Babcock & W ilcox Co 
Power Specia lty Co. 

Sweepers , Snow. (See Snow-
Plows, Sweepers and Brooms.) 

Switchboard Mats. 
Imperia l Rubber Co. 
I n d ia napoli s S. & F rog . Co. 
Massachusetts Chemica l Co. 
Walpole Tire & Rubber Co. 
"YVest ern E lec tric Co. 

Switches, A utomat ic. 
Rai lway M a t eria ls Co. 
U. S. E lectric S igna l Co. 
W est ern E lectric Co. 

Sw itches , T r ack . (See Track, 
Specia l Work. ) 

Switches and Switchboards. 
A llis-Ch a lmer s M fg. Co. 
A n derson M. Co., A. & J. l\'L 
Cutte r E lectrical & Mfg. Co. 
El ectr ica l E n gin eers Equip-

m ent Co. 
E lectric Service Supplies Co. 
Gene ral E lectr ic Co 
W est ern E lectric Co. 
W estingh ouse E lec. & M. Co. 

Swltchstands. 
In dia n a poli s Switch & Frog Co. 
Kilby Frog & Switch Co 
Ram apo Iron W orks. 
Weir Frog Co. 

T apes & Cioth . (See Insulat ing 
Cloths, Paper and Tape.) 

Telephones and Parts. 
E lectri c Service Supplies Co. 
West e1·n Electric Co. 

T er minals, Cable, 
Sta nda rd Unde rgr'd Ca b le Co. 

Test in g, Commerc ial & Elec­
trical . 

E lectrical Testing Labor a ­
t ori es , Inc. 

Testing , Electrica l. 
Hunt & Co. , R ober t W . 

Testing I nstruments. (See In-
struments, Electrical, Measur-
1 ng, Testing.) 

T hermostats. 
R ailway Utility Co. 

Tie Plates. 
t_;a 11 1un a '5 teel Co . 

S teel Car Forge Co. 
Ties, Steel. 

Inte rna t iona l Stee l T ie Co. 
Ties & T ie Rods, Steel, 

Ame r ican B ridge Co. 
Barbour-Stockwell Co. 
Carn e gi e Steel Co. 

' Ties, Wood . (See Poles, Ties, 
etc.) 

Tools, Track and Miscellaneous. 
A merica n Genera l Eng'g Co. 
A m e rican Steel & W ire Co. 
Colum bia M. W. & M. I. Co. 
E lectric Service S u ppli es Co. 
Johns-Man v ille Co., H . W. 
K lein & Son s . M. 
P r est-O-Lite Co., I nc., The . 
Railway Track-wo rk Co 

Tower Wagons & Automobiles. 
Gen er a l Vehicle Co. 
Mccardell & Co., J. R. 

Towers & Transmission Struc-
tures. 

A m er ica n Bridge Co. 
A r chbold - Brady Co. 
Westin g house E lec. & M. Co. 

Track, Special Work. 
Ame r ican Frog & Switch Co . 
Barbour-Stockwe ll Co. 
Cincinnati Frog & Switch Co. 
Columbia M . W. & M. 1. Co. 
Falk Co., T he. 
I ndiana polis Swit ch & Frog Co. ' 
Kennedy -Stroh Corpora tion. 
K ilby F rog & Sw itch Co. 
New York S. & Cross . Co. 
Ram a po Iron W orks Co. 
S t . Louis S t eel Fdry. Co. 
Weir F rog Co. 

T r ansfers. (See T ickets. ) 
Transfer Tables. 

America n Bridge Co. 
Archb old - Brady Co. 

T r ansformers. 
Allis - Ch a lmers M fg. Co. 
General E lect r ic Co. 
Pack a rd E lectric Co. 
Westinghou se E lec. & M. Co. 

T r eads, Safety, Stair, Car 
Step. 

American Mason Safety T. Co. 
Garton Co., W. R. 
Imperial Rubber Co. 
U niversal Safe t y Tread Co. 

Trolley Bases. 
And e~ on M. Co., A. & J . M . 
E lectric Ser v ice Supplies Co. 
General E lectric Co. 
Nutta ll Co. , R. D . 
Ohio Brass Co. 
Trolle y Supply Co. 
Wasson Engrg. & Sup ply Co. 

T r ol ley s and Trolley Systems. 
Curtis & Co., Mfg. Co. 

Trucks, Car. 
Baldwin L ocomotive W orks. 
B rill Co., The J . G . 
C incinnati Car Co. 
L on g Co., E . G. 
N iles Car & Mfg. Co. 
St. Lou is Ca r Co. 
Standard Motor Truck Co. 
T aylor E lectric T rucl, Co. 

Tu b ing , Steel . 
N a tional Tube Co. 

Turbines, Steam . 
Allis - Ch a lmers M fg. Co 
Gener a l E lectric Co. 
Westi n gh ouse :Me.chine Co . 

Turbines, Water. 
Allis - Ch a lmers Mfg. Co. 

Union Couplings. 
Nationa l Tube Co. 

Vacuum Dry ing and Impregnat ­
ing Apparatus. 

Allis - Ch a lmers Mfg. Co. 
Valves, 

N a tiona l Tube Co. 
Ohio Bra ss Co. 

Varnishes. (See Paints, etc.) 
Ventilators, Building. 

D r ouve Co., T h e G. 
N ational Ventilating Co. 

Ventilators, Car. 
A u to Utili t ies Mfg. Co. 
Brill Co., The J. U . 
Cincinna ti Ca r Co. 
Globe Ventilato r Co. 
R ailw a y Utility Co. 
Smith H eater Co., Peter. 
St. L ou is Car Co. 

V estibules, Portable. 
B rill Co., The J. G. 

Volt Meter, (See Instruments.) 
Washers. 

Diamond State Fibre Co. 
Graphite Lubricating Co. 

Waste . 
Royal Mfg. Co. 

Waste Boxes. 
Garton Co., W. R. 

Weed Killer. 
Commercial Chemical Co. 

Welders, Portable, Electric . 
I ndiana polis Switch & Frog Co. 

Welding & Cutting Apparat us. 
Imperia l B r a ss Mfg. Co. 

Welding Processes. 
D a vis- B ournonville Co. 
Electr ic Ry. Improvement Co 
Falk C o. 
Goldschmid t-T hermit Co. 
Imperia l Brass Mfg. Co. 
Indianapolis Sw itch & F r og Co. 
Oxweld Acety lene Co. 
Prest~O-Li te Co., Inc .. T h e . 

Wheel Guards, (See Fender 
and Wheel Guards.) 

Wheels, Car, Cast Iron. 
Assn. of Mfgrs. of Chilled Car 

W h eels. 
Gri ffi n W h e el Co. 
Long Co. , E. G. 

Wheels, Car (Steel and Steel 
Tired), 

Standard Steel Works Co 
Wheels, Trolley. 

American General Eng'g Co. 
A nderson M. Co., A. & J. M. 
Bayonet T r olley Harp Co. 
Columb ia M. W. & M. I. Co. 
E lectric Service Supplies Co 
Gart on Co., W. R. 
General Electric Co. 
G r aphite Lubricating Co. 
Johns-Ma nville Co., H . W . 
Long Co. , E. G. 
More- J ones, B. & M. Co. 
New Hav en Trolley Sup ply Co. 
Nu tta ll Co., R. D. 
S t a r B r a ss Works. 
U niversa l Trolley Wheel Co. 

Whistles, Air. 
Genera l Electric Co. 
Ohio B r a ss Co. 

Winding Machines. (See Coll 
Banding and Winding Ma­
chines,) 

Window Operating Devices. 
(See Sash Operating Appa­
ratus.) 

Wire Rope. 
American Steel & Wire Co. 

Wires and Cables. 
Aluminum Co. of America. 
American Steel & Wire Co. 
B ridgeport Bra ss Co. 
D & W Fuse Co. 
Garton Co., W. R. 
General Electric Co. 
Pack a rd E lectric Co. 
R oebling's Sons Co., John A. 
Sta ndard U ndergr'd Cable Co. 
Westinghouse Elec. & M. Co. 

Wood Preservatives. 
Barrett Mfg. Co. 
International Creo. & Con. Co. 
Lindsley Brothers Co. 
Northeastern Co., The. 
Sh erwin-W illia ms Co. 
Valentine-Clark Co. 

Woodworking Machinery, 
Allis-Ch a lmers Mfg. Co. 

HARTSHORN'S SPECIAL CAR \ROLLE 
For .itreet and steam rallw■y cau. Brackets aultable foi- all 
da!'lff.S of fitting-a. Used the world over, wherever cars are ru11. 

J' ~i'EC'U L ( Alt LIST iH~Nl' ON HE:fll:i:l-T. 

STEWART HARTSHORN CO. , omc, and factory: E. Newark, N 
NEW YORK: 392 Lafayette St, • CHICAGO: 339-344 Wabash Ave. 
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Tha yer & Co., Inc . .. ... .. ..... 107 
Thew A ntomatic Shovel Co ..... 63 
T itan ium Alloy Mfg. Co ........ 161 
T ro lley ~ upply Co .. . .... .. . ... 144 
Tubu lar \VoYen F abr ie Co .... . . . 145 

u 
U nion Spr ing ~ :IHg. Co .. ..... H.J 
U n ion Switch & Signa l Co . . .... 59 
U. S . E lect r ic S ignal Co . ...... 21 
U . S . M eta l & i\lfg. Co ... ... . .. 138 
Universal Lubri ca ting 10., T he . 146 
U n iver sa l Safety Tread Co .... . . 153 
U niver sa l Trolley ·wheel Co ... . 145 
Utah Cor r . Cn h·. & F lum e Co . .. 27 

V 

Va lentine & Co ................ 148 
Va len tine-Clarke Co., T he . ..... 13<> 
Va n Dorn Coupler Co .. . ....... 128 
Van Dorn & Dutton Co .. ...... . l 06 
Vi r ginia Meta l & Culver t Co .. .. 27 

w 
W alpole T ire & Rubber Co ..... SO 
" W ant" Ads . .. . . ............ 151 
W ason Mfg. Co .. .... .... . •... 163 
W asson En g' g & Supply Co . .... H-1 
W eir F rog Co .... ..... ... .. . .. 139 
W es te rn E lec trie Co . . . . .. .•. . . I 20 
\Vestern Metal Mfg. Co . . •... . . 27 
West in g house Elec. & Mfg. Co . . 2 
W est inghouse Lam!)' Co . . . . . .. -l, 5 
'vVestinghouse T raetion Brake Co. 6 
W eston E lec. In strument Co ... . I 53 
W hite Compan ies. T he J. G . .. .. 60 
·w hite Com pany.,,_ T he T . C . . . . . . 137 
Wiseh Ser vice, 1 he P. Edw . . . . . 61 
Wood Co., Chas. N . . . .. ...•... 40 
W oodman j\[fg. & S upply Co., R. 142 
W oodma nsee & Da vidson, Inc. . 60 

z 
Zeln icker Supply Co ., Walter ,\. 151 
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TITANIUM IN RAIL STEEL 
No. 17 

Results of Hardness Tests 

Courtesy Sauveur & Boylston 

Hardness T es ts arc made 0 11 the well kno\v ll 
Brine!! and Schlercscope Machines-the result s 
here shown are Brinell T es ts. 

STANDARD 
OPEN HEARTH 

Hardness 

Head W eb Flange 

217 277 223 
217 283 214 
24:1 277 230 
223 267 198 
230 274 239 
219 253 215 
217 237 212 
237 253 225 
221 253 221 
221 241 209 
212 219 210 
214: 248 205 
225 253 233 
250 283 248 
223 260 223 
181 170 178 
183 187 183 

TITANIUM 
TREATED 

OPEN HEARTH 

Hardness 

H ead "\"Veb !_Flange 

223 228 22 8 
237 
226 
217 
225 
210 
219 
223 
210 
22 1 
230 
217 
225 
24:8 
226 
22 1 
237 

250 · 
239 I 

221 
243 
221 
223 
283 
200 I 

221 
221 
215 
253 
262 
262 
223 
24:3 

226 
230 
223 
230 
212 
226 
237 
219 
215 
221 
215 
230 
24:6 
215 
223 
230 

Averages: 
-------- --~----

219 I 249 : 215 22±1Jll____1_25 

For details see our Bulletins 
No. 1 to No. 7 

These tes ts are particularly interesting as they ill ustrate so clearly two points. 
rst. The greater uni fo rmity throughout the entire sec tion of the Titanium-Treated A-Rail s. 
2nd. T he increased hardness of the heads o f the T itanium-Treated Ra il s-additional evi­
dence to proye why these Rai ls have g reater wear ing properties and longer life. 

TITANIUM ALLOY MANUFACTURING COMPANY 
Operating Under Rossi Patents Processes and Products Patented 

General Office and Works: Pittsburgh Office : Oliver Building 
Chicago Office: Peoples Gas Building 

940 

Niagara Falls, N. Y. 

New York Office: 15 Wall Street 

AGENTS: 

Great Britain and Europe: T. ROWLANDS & CO., Sheffield, England 
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Latest Type Steel Motor Coach Bui lt for the Michigan Rai lway Company 

CARS 
Some day your road will want new cars­

steel, semi-steel , o r wood ?-that's for you to 
decide. 

But this much is already assured, if we 
build them, they will be safe, convenient, 
attract ive and durable. Recently one of our 
s teel coaches running a " mile-a-minut_e" ran 
into a traction engine s talled on the tracks. 
Not a sing le passenger was even injured! And 
surprising as it may seem, the damage to that 
st eel coach was infinitesimal, while the least 
sa id about the engine the better. That's how 
"St. Louis" Cars back up this quality. 

We're properly equipped for every form of 
steel car construction. 

The "Quality Shop" turns out a better car. 

ST. LOUIS CAR COMP ANY, St. Louis 
Electric and Steam Railway Coaches, Steel Cars, Trucks and Journal Bearings, 
Curtains, Seats, Rattan, Bronze Trimmings, Miscellaneous Car Supplies. 

Eastern Representative: 
WENDELL & MAcDUFFIE CO. 

61 Broadway, NEW YORK 

Pacific Coast Representative: 
GUS KOCH 

797 Monadnock Bldg., SAN FRANCISCO 

j 
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BRILL 77-E TRUCK 

_J 

''THE illustration shows the Brill 77-E type of truck adapted to operate 

with 22-in. and 24-in. wheels and small inside-hung motors. The 

Brill solid forged side frames have very distinct advantages in this com­

pactly constructed truck. Note the wide gusset plates which are de­

pressed inside the side frames to carry the transoms low. Double-corner 

brackets give extra reinforcement to the transom connections. Extra 

clearance gained by the low end extensions and end frames is another 

apparent advantage. The ability to arrange the spring system to best ad­

vantage without being hampered by frame trussing and also to enable 

swing links to be placed at wide apart points on the frame is another 

feature afforded by the solid forged side frames. This spring suspension 

gives superior riding qualities to the truck and the combination of plate 

and coil springs graduates the spring action for light and heavy loads. 

In this particular truck for low carried cars, two coil springs are used un­

der each end of the bolster in a spring seat which straddles the semi­

elliptic spring and thus economizes space. The Brill Graduated Spring 

System means that the bolster coil springs are automatically put in action 

under light loads." 
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THE J. G. BRILL COMPANY 
Philadelphia, Pa. 

AMERICAN CAR COMPANY 
St. Louis, Mo. 

G. C. KUHLMAN CAR CO. 
Cleveland, Ohio 

WASON MANUFACTURING CO. 
Springfield, Mass. 

COMPAGNIE J. G. BRILL 
Paris. France 

AGENCIES: PrnRsoN, R oEDING & Co., San 
Francisco, Los Angeles, Port land, Seatt l e. NoYEs 
BROTHERs,Melbourne.Sldney, Dunedln,Brlsbane, 
Perth. . DunnELMAN, 48 Rue du Luxembourg 
Brussels. SrrAcKLEFoRo & Co., Calle San Martin 
20 I, Buenos Aires. THO.MAS BARLOW & SoNs, 
Durban.Natal. SHEWAN,ToMEs&Co., Hong Kong, 
Canton, Shanghai. G. CaECCHETTI, Plazza Sicilia, 
1, MIian. LoNooN OFFICE, 110 Cannon Street, E.C. 
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Pittsburg RaiJways Co. 
24 inch wheel car with 
four G-E 247 Motors 

Third Avenue Railway 
24 inch wheel car with 

two G-E 247 Motors 

Nine Inches on a Wheel Dianieter 
is Equivalent to Four Tons 

You can build a 24-inch wheel car equipped with 

G-F, 247 Ventilated Rail\Vay Motors 
w hich w ill perform the service now handled by any two or four-motor 
ci t y car on your road. 

Compared with the 33-inch wheel car, the saving in weight will be 
about four tons. 

In additi on , you g ain the advantage of the G-E method of ventila­
tio n a n d other improvement s w hich have proved their w orth on more 
than 15,000 m ot or s of t hi s t y pe now in se rvice. 

T he G-E 247 l\1o t or a nd the sm a ll w heel car have already demon­
stra t ed the possibilities fo r practical econom y on some of the largest 
city road s in t he country. 

Ask our neares t offic e what a t\\·o-mot or equipment can do for 
you r road. 

General Electric Company 
Atlan ta , Ga. 
Baltimore, Md. 
Birmingham, A la. 
Boston, Mass. 
Buffa lo, N. Y. 
Butte, Mont. 
Charleston, W. Va. 
Charlotte, N. C. 
Chattanooga, Tenn. 
Chicago, Ill. 
Cincinnati, Ohio 
Cleveland, Ohio 

Columbus, Ohio 
Dayton , Ohio 
Denver, Colo. 
Des Moines, I owa 
Detroit, Mich. 

(Offic e of Agent) 
D ulu th, Minn . 
E lmira , N. Y. 
E rie, Pa. 
Fort Wayn e, I nd. 
H artford, Conn. 
Indianapolis, Ind. 

General Office: Schenectady, N.Y. 

ADDRESS NEAREST OFFICE 

Jacksonville, Fla. 
Joplin, Mo. 
Kansas City, Mo. 
Kn oxville, Tenn. 

Los Angeles, Cal. 
Louisville, Ky. 
Memphis, Tenn. 
Milwaukee, Wis. 

Minneapolis, Minn. 
Nashville, Tenn. 
New Haven, Conn. 
New Orleans, La. 
New York, N. Y. 
Niagara Falls, N. Y. 
Omaha, Neb. 
Philadelphia, Pa. 
Pittsburg, Pa. 
Portland, Ore. 
Providence, R. I. 
Richmond, Va. 

Rochester, N. Y. 
St. Louis, Mo. 
Salt Lake City, Utah 
San Francisco-l,Cal. 
Schenectady, .N. Y. 

. Seattle, Wash. 
Spokane, Wash. 
Springfield, Mass. 
Syracuse, N. Y. 
Toledo, Ohio 
Washington, D. C. 
Youngstown, Ohio 

For Texas, Oklahoma and Arizona business refer to Southwest General E lectric Company (formerly Hobson Electric Co.) , Dallas, 
El Paso, H ouston and Oklahoma City. For Canadian business r efer to Can adian General Electric Company, Ltd., Toronto, Ont. 
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