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MILLER 
Trolley Shoes 

(patented) 

-No Rotation 

-No Bushing 

-No Lubrication 

\Vith the sliding type of contact 

you save all that cost of luhrication 

and bushings which trolley wheels 

entail. That in itself is a consid

erable economy. But it is only one · 

of the many advantages and savings 

gained with Miller Trolley Shoes 

on the sixty. odd roads "·here they 

are used. 

lf'rite for details. 

MILLER TROLLEY SttoE Co. 
Boston-21, Mass. 
Wt'8(ern Jltprestntatirt: 

Economy Electric Devices Co. 
l 500 Ohl Colony llldg., 

Chi~ago, Ill. 
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Paving the Way 
for Future Needs 

Track capacity is, primarily, limited by 
the number of car units and possible 
headways. 

With train control track capacity may 
be very materially increased without 
interfering with schedules. 

The illustration shows one of the Two
car Trains now being operated by the 
Cincinnati Traction Company equip
ped with Westinghouse No. 510 Motors 
and HL Control. 

Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. • 

Train 
Operation 

• 
In 

City Service 

No, 510, Thid:y-tive H.P. Motor 
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Consult the Index 
"In a recent issue there was 

an article on straightening sur
face bent street railway rails. 
Wontt you please send copy of this 
and any other articles you have in 
reference to this subject. Please 
send as soon as possible as we 
are in great hurry for same . 11 

--Public Service Company. 

T HE above telegram is typical of a great host 
of inquiries that come to the JOURNAL editors 

from· readers. It prompts two comments. 

First, it suggests the importance of preserving 
your copies of the JouRNAL so that the informa
tion may be available to refer back to as occasion 
arises for its use. On almost any problem that 
comes up, the back issues will reveal helpful data 
and information. 

Second, the matter published is carefully in
dexed twice a year so that there may be bound in 
.each six months' volume a ready means of finding 
the subject matter desired. These indexes are 
published in the last issues of June and December. 
In addition, a brief index of articles by titles is 
published on the first inside page of each issue
adjacent to this column. 

The editors are always glad and willing to give 
constructive help, and also, if necessary, hunt 
through several years' back indexes in order to 
find a certain article or the various references on 
a certain subject. But we believe it would be 
much more helpful if the readers were not com
pelled to wait the time that must necessarily 
elapse while their requests travel to New York 
by mail or wire and the replies return. Why not 
have at hand and consult the same indexes that we 
use in order • to find the information you request? 
We would feel lost without our indexes, and the 
numerous requests received each week from our 
readers prove how indispensable these indexes are 
when information is needed and needed at once. 

Circulation of t his issue, 6,000 Adver tising Index-Alphabetical, 58; Classified, 54, 56; Searchlight Section, 53 

' 
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A New Insulator Connector 
Details of Clevis Connector 

We highly recommend this connector for use 
with our Type PS Porcelain Strain Insulators. 

The eye and clevis castings are made of malleable 
iron. The U ·bolt, made of hot-rolled steel, is 
turned down so that the diameter at the bend is 
smaller than at the ends, making it a very simple 
matter to bend the U bolt after inserting it in 
the insulator. 

The connector is so designed that the maximum 
creepage is obtained, giving ari increased factor 
of safety. 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 
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O-B Engineers are at 
your service /or the 
study of your trolley, 
rail and car equipment 
needs. 

ELECTRIC RAILWAY JOURNAL 

0-B is 
Standard • 

lll 

St. Louis today 

O-B Car Equipment has stood the test of time, 
service, sun, wind, rain and snow in St. Louis. 

O-B Trolley Bases, O-B Trolley Catchers, 
Tomlinson Automatic Couplers and Crouse-Hinds 
Imperial Headlights are established as standard 
equipment on the cars of the United Railways. 

The choice of all these O-B products is just addi
tional evidence that they are tiniformly good
leaders in their class. 

5 

Mew¥ork Philadelphia Pittsburgh Charleston.W.Va. Chicago Los Angeles San Francisco Paris, f"rance •• 
Prciduas, Trolley Maieriol, Rail Bonds, Electric Railway Car Equipment, High Tension Porcell!lin lnsulatora, Third Rail lns11letoi-d 
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efnsurance plus 
](arJ'h & ;;f(££ennan SerPice· 

OTHER THINGS BEING EQUAL-Marsh and 
McLennan would not be carrying the insurance for a 
great number of the largest public utilities in America. 

The public is no more interested in where you buy 
your insurance than they are interested in where you 
buy your rai,ls or cars or other equipment. 

Marsh & McLennan solicit your insurance solely 
because they can render you a service that will decrease 
your insurance costs. 

On one large Eastern Corporation, for example, we 
were able to reduce the insurance rate from $17.50 per 
thousand to $4.30 per thousand. Why ·not buy your 
insurance where you can buy the most for your money? 

We will be glad to outline this service to business 
executives who are interested in reducing insurance 
costs. 

MARSH &M~LENNAN 
Minneapolis 
NewYorlc 
Detroit 

175 WJackson Blvd. Chicago, Ill. 
Denver 
Duluth 
Columbus 

San Francisco 
Seattle 
Cleveland 

\Vinnipeg 
Montreal 
Landor> 
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There are 468 square !nchu of bearing 
in each plate of a steel tu-in tie. 

THE TIE-PLATE IS PART OF THE TIE 
To help increase the life of wood ties 
by preventing rail cutting, many Engi
neers favor tie-plates. 

The principle involved has been ex
tended and developed in STEEL 
TWIN TIES in which the tie-plate 
is part of the tie. 

The plates provide a larger bearing 

than is possible with wood ties on 
two-foot centers. They distribute the 
wheel loads on top of the concrete of 
the track foundation instead of at some 
point six to eight inches below the base 
of the rail. Hence there is more con
crete in bearing with less total concrete 
required. The ultimate result is better 
track at a lower first cost. 

THE INTERNATIONAL STEEL TIE COMP ANY 
Cleveland, 0. 

Steel Twin Tte Track 
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FRANKFORD 
BLBVATBD 

The Frankford Elevated Railway is 

100% Signalled 

The Material used for Signaling is 

100% Union 
5 Electro-Pneumatic Interlockings having 107 

operated units are controlled from 52 working levers. 

53 Automatic Style "N" Color Light Signals are 
used between interlockings. · 

74 Electro-Pneumatic Train Stops are in service. 

The installation 
this issue. 

1s described and illustrated in 
l 

May 5, 1923 

17 

mtnion ~tufttb & ~fgnal €0. 
SWISSVALE, PA. 
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No. 2102::? Single Stroke Bell 

No. 19587 Vibra ting Bell 

Say it with 

FARADAY 
Car Signals 

• 

Type A 
Push Button 

Patrons do not like to depend on the conductor's memory. Neither 
do they like the gymnastics sometimes necessary to attract his atten
tion to their approaching stop. And many passengers dislike to leave 
their seats ahead of time in order to notify the motorman. They 
much prefer to press the Faraday button which tells the operator 
when and where to stop. 

Faraday High Voltage Car Signal Systems permit the use of buzzers, 
vibrating or single stroke bells or a combination of both on the trolley 
circuit. Faraday Signal Systems are supplied in several types, all of 
which employ the same mechanism which reduces arcing to a point 
where it is not sufficient to damage the contacts in any way. Ap
proved by the National Board of Fire Undenvriters. 

Specify Faraday for subway, elevated, interurban, safety cars and 
trackless trolley busses. 

For auto busses specify Faraday Battery Signal Systems. 

E LECTRIC SERVICE SUPPLIES Co. 
Manufacturer of Railway Material and Electrical Supplie11 

PHILADELPHIA 
17th a nd Cambria Streeta 

NEW YORK 
5 0 Church Street 

CHICAGO 
Monadnock Bldg. 

Branch Offices: Boston, Scranton, Pittsburgh 

Canadian Distributors: 
Lyman Tube & Supply Co., Ltd., Montreal, Toronto, Winnipeg, Vancouver 

No. 19403 Buzzer 

No. 22181 Resistance Panel 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
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Where Selection is Decided by Performance 

"NATIONAr~~~~~ POLES 
PredoDJfnafe 

-

EXPERIENCE has taught many valuable 
lessons in the selection of poles for trolley 

lines, electric lighting, telephone, telegraph, and 
signal systems. Perhaps the lessons of greatest 
value are those which resulted in the policy of 
choosing poles for long life, reliability, and, 
especially, for safety. The recognized safety 
(dependability) of "NATIONAL" TUBULAR 
STEEL POLES is a consideration of first and 
ultimate importance as evidenced by the exten
sive use of "NATIONAL" POLES throughout 
America. 

A•k for a copy of "NATIONAL" Bulletin 
No. 14-"NATIONAL" Tubular Steel Poles 

•' 

. - ' -. . 
. . - - -

op .. • , • • .. • ,. "'_ ..... 

, : . .s.. • 
'.> 

✓ 

\/ 
,./ J. 

NATI~NAL TUBE COMPANYt PITTSBURGH, PA. 
General Sales Offices : Frick Building 

---·-------DISTRICT SALES OFFICEs--------.---
Atlanta Boston Chicago Denver Detroit New Orleans New York Salt Lake City Philadelphia .Pittsbur~h st. Louis St. Paul 

PACIFIC COAST REPI!,JPSENTATIVES: U. ~- Steel Products Co. San Francisco Los Angeles Portland Seattle 
EXPORT PREPRESENTATl'VES: U. S. Steel Products Co., New York City, 
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Standard Types of 
NATIONAL PNEUMATIC 

PNEUMATIC 
NATIONAL 
EQUIPMENT 

Door Engines 
used by leading 

surf ace and rapid transit 
electric railways 

of America 

Door and Step Control 
Motorman's Signal Lights 
Door and Step Operating Mechanism 
Safety Interlocking Door Control 
Multiple Unit Door Control 

National Pneumatic Co. 
Incorporated 

Originator& ond Manufacturers 

Principal Office: 
50 Church St., New York 

Philadelphia-Colonial Trust Bldg. 
Chicago--McCormick Building 
Works-Rahway, New Jersey 

Manufactured in Canada b11 
Dominion Wheel & Foundry Co .• Ltd., Toronlo, Ont . 

11 
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• • 5T.lOUtS 
l\.(HV.>CITr 

011 LAHOMA. CITY 

This National Distribution 
Can Reduce-Your Maintenance Costs 

A 
NATIOJ>.lAL 

ELECTRICAL 
SERVICE 

) 

If you want to increase the life of your outside plant and 
decrease the work and the cost of the work our nearest 
House can help you. 

If vou want motor and control equipment for your shops 
ou~ nearest House can help you. 

If you want better lighting in your cars, offices, stations 
and yards our nearest House can give you a complete 
lighting service. 

_If you want to hold down your investment in replacement 
parts and yet get the thousand and one needed electric 
supply items when you want them, our nearest House can 
help you. · 

If you want close personal voice control of your per
sonnel our nearest House can help you. 

This House is one of 48. It carries stocks of material 
produced by manufacturers of national reputation. It 
can save you time and money. 

Western Electric 
company 

OFFICES IN ALL PRINCIPAL CITIES 
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Facilitates 
Multiple-Unit 
Operation 

ELECTRIC RAILWAY JOURNAL 

Westinghouse C-3-A Type Auto
matic "Tight-Lock" Car and Air 
Coupler. 

Three Coupling Worries 

Gon_e-SAVE 
Time, Risk and_ Expense 

YEARS of experience has proved the 3:dvantage 
?f automatic couplers for multiple-unit railway 

service. 

Years of experience likewise has proved the unvarying 
efficiency and dependability of Westinghouse "Tight
Lock" Types, operating automatically to provide quick, 
solid car and air, or car, air and electric connections. 
Westinghouse Automatic Couplers are furnished in 
various sizes and designs for all classes of service, from 
the lightest to the heaviest. The essential "Tight-Lock" 
feature is a characteristic of all types. 
The C-3-A type, giving car and air connections, can 
be used advantageously for any form of light or medium 
weight motor and trailer service. 
Install ,v-estinghouse Automatic "Tight - Lock" 
Couplers - eliminate three coupling worries: Lost 
time, accident risk and labor expense. 

W estinghouse Traction Brake Company 
General Office and Works: Wilmerding, Pa. 

Boston. l\fass. 
Chicago, Ill. 
Columbus, 0. 
Denver, Colo. 
Houston, Tex, 

OFl'ICER: 

Los Angelee 
Mexico City 
St. Paul, Minn. 
St, Louis, Mo. 

New York 
Pittsburgh 
Washington 
Seattle 
San Francisco 

18 

Wts11N6uoustTRAc110N BRAKts 
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The Series Type is 
exclusively ER/CO 

ELECTRIC RAILWAY JOURNAL 

The ERICO Series Type 

May 6, 1923 

Arc Welding and Bonding Outfit 
is built to endure, under the hardest use and 
even abuse. The sturdy resistance element, 
over ¾ inch in diameter, is made of the finest 
non-corrosive resistance alloy known. Its 
large diameter and well ventilated coil permit 
high, continuous welding currents without dan
ger of inj~ry. Only Pure mica and steel 

support the resistance coil, mica for perfect 
insulation at high temperatures, steel studs and 
frame for strength. Erico construction elimi
nates porcelain and other mechanically weak 
materials, thus insuring a ruggedness of insu
lation to match the sturdiness of the resistance 
element. The Series Type Rheostat is truly 

' ' a rugged brute'' 
Each detail in the Series Type Rheostat has been designed to give long 
service without depreciation. Even the five current taps which furnish 
ample currents for Brazed Bonding or Arc \Velding thru a voltage 
range of from 300 to 650 volts, are copper welded to the resistance 
coil to eliminate dangerous mechanical connections. 

For furth er details of serl'ice and performance write 

The Electric Railway Improvement Co. 
Cleveland, 0. 
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I 
Reciprocating· 
Track Grinder 

Atlas 
Rail Grinder 

Universal 
Rotary Track Grinder 

II 
Railway Track-work Co. 

3132: 48 E. Thompson St., Philadelphia, Pa. 
30 Church St., New York 

AGENTS: 
Chae. N . Wood Co. Electrical Engineering & Mfg. Co. 

Doe ton Pl tteburgb 
Atlas Railway Supply Co. P. W. Wood 

Chicago New Orleans 
Equipment & Engineering Co. 

London, Eng. 

For removing all trace of corrugations from 
straight and curved track it has no equal. Most 
economical because the grinding blocks adapt them
selves to the shape of the original rail head, and 
avoid unnecessary grinding and waste of metal. 

An efficient rotary grinder, high-speed and light
weight, suitable for removing surplus metal after 
building up joints or special work. Its low cost 
will prove attractive. 

An improved equipment with every refinement for 
fastest, most efficient and complete track grinding 
work. Tilting grinding wheel reaches every part 
of the rail head. Large rubber-tired derail wheels 
permit easy removal for passing cars. 

15 
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'Afew 
Se:i~less 
• Bias 
Jape 
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Sewed 

Bias 
Jape 

DA~E. T ~ 0 TAD~S ! 
IRVINqTON SEAMLE..SS BIAS TAPE. 

Irvington Seamless Bias Tape is the better because every 
inch is effective insulation of uniform thickness. It gives you 
a direct gain in productive labor. It makes smooth windings, 
and it can be applied with taping machines. There is a 
minimum of air pockets and a minimum requirement of im
pregnating varnish. 

Furnished in Yellow and Black .005 in. to .015 in. thick, 
½ in. to 36 in. wide, on paper cores i or I½ in. hole, standard 
length rolls, 72 yards. 

Wflat_is lost ina 723ard roll ? 
With the old type sewed bias tape, there is a loss of 63 inches of material 
by seam cut-outs; a loss of fifteen minutes productive labor; sixty three 
open or lumpy splices in the windings; maximum chance for air pockets 
or loose windings and a maximum requirement of insulating varnish. 

Try a small trial order and you will be sure to re-order. 

Write nearest distributer. 

lRVIHG-TON VARNISH & lNSUL~TOR @; 
Irv~¼on, NewJ er-sey: 

&tablished 1905 
Sales Representatioes: 

Mitchell-Rand Mfg. Co., New York LL. Fleig & Co., Chicago 
T .. C. \Vhite Electric Supply Co., St. Loui ■ Conaumer!l Rubber Co., Cleveland 
E. M .. Wolcott, Rochester Clapp & Lamoree, Los Angeles 

F. G. Scofield, Toronto 

' ('e\1~~~~;~~~~ 0~9¥.!.~iD' cl Flexi.bility Chemically Neutral · 
J\.laximum Elasticity 
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Dick come out here. I just rode down in this ·car. I want you to tell me why 
all our cars can't run as quiet as this does. 

They can, Boss. Equip therri all like that one, and they will all be as quiet. 
How are they equipped? With Helical gears. They will not only run quiet, but 
the Nuttall Company say it has been proven repeatedly that the smooth running 
cuts down vibration, reducing maintenance costs, and adding to the life of the 
gear and pinion. 

Well, if we can have the cars all as quiet as this one, we certainly will order 
Helicals for our new equipment. 

That means also that I can order them for replacements. Most certainly, 
we want the best. 

RD.NUTTALL COMPANY 
PITTSBURGH PENNSYLVAN~ 

EVERY GEAR REGISTERED 

All Weatinghouae Electric and 
Mfg. Ca. Didricl Oflicu are 
Sale• Representative• in the 
United Stales far Nuttall Elec
tric Railway and Mine Haulage 
Praducta. 
In Canada: Lyman Tube & 
Supply Co,, Ltd., Montreal and 
Toronto. 

17 
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One Car or Three Thousand 
IF the United Railways of St. Louis can save 

$189,900 in power bills, the first year of operation 
with Economy Meters, your property can make a 
saving p10portionately as great, since the savings 
available are only limited by the ultimate possibilities 
of both men and equipment. 

There is no mystery about power saving with Economy 
Meters. They show the motorman whether he has 

wasted power or saved power and how much. They 
make good motormen better and encourage interest 
in power savings. They get results. 

From a transportation standpoint, from a record
keeping standpoint, from a "safety first" standpoint 
and from a mechanical standpoint the Economy Meter 
is the most efficient, simple, adaptable and profitable 
equipment of its kind. 

ECONOMY METERS 
T HE Economy Meter is now standard on over 100 

properties, la1 ge and small. It is easily installed 
and costs practically nothing to maintain. One com.::
pany reports a maintenance expense of only 97 cents 
per meter per year. 

This simple, rugged, energy-measuring device 1s in

ducing savings from ½ to ½ cent per car mile, a total 
saving well worth while whether you are operating 
one car or three thousand on your property. 

Some of the 1923 orders, for Economy Meters, were placed by the following Companies: 

Eastern Wisc. Elect. Co. 
Eastern Massachusetts St. 

Ry. (Repeat Order) 
Northwestern Western 

Ohio Ry. & Power Co. 
Washington & Old 

Dominion Ry. 
Southern Pennsylvania 

Trac. Co. (Repeat Order) 
Guadalajara, Mexico 
Oleon, Bradford & 

Salamaca Ry. Co. 
Eastern Texas Elect. Co. 

(Repeat Order) 
Buffalo & Lake Erie Trac. 

Co. (Repeat Order) 
West Penn Railways 

(Repeat) 
Wheeling Traction Co. 

(Repeat) 
Union St. Ry.New Bedford, 

Mass. (Repeat) 
Dayton & Western Trac. 

Co. (Repeat) 
The Milwaukee Elect. Ry. 

& Lt. Co. (Repeat) 

To Save Power at the Car 

To Save Labor at the Car-house 

Let us quote you prices and answer detailed questions. 
Ask about our deferred payment plan. . 

Interstate Public Service 
Co. (Repeat) 

Denv.er Tramway Co. 
(Repeat) 

Middlesex & Boston St. 
Ry. Co. 

Plymouth & Brockton St. 
Ry. 

Public Service Ry. Co. 
Western Ohio Railway Co., 

(Repeat) 
Sunbury & Selinsgrove 

Railway Co. 
United Railways Co. of St. 

Louis (Repeat) 
Phila. Rapid Transit Co. 

(Repeat) 
Pittsburgh County 

Railway Co. 
United Traction Co. 

(Albany, N. Y.) 
Cincinnati, Georgestown & 

Portsmouth R. R. 
(Repeat) 

Omaha & Council Bluffs 
St. Ry. Co. (Repeat) 

Chicago Surface Lines. 

Economy Electric Devices Company 
L. E. Gould, President 

Sangamo Economy Railway Meters (General Sales Agents) Lind Alumfnum Field Coils 
Peter Smith Heaters { D. t . 1 A t r I Bemis Boyerized Truck Specialties 
Woods Fare Boxes ! 13 ru: gen sior Miller Trolley Shoes 

1592 Old Colony Building, Chicago 

Meter the energy-that's what you want to save 



ELECTRIC RAILWAY JOURNAL 

m 
Positive Safety Appliances 

Recommend themselves on 

account of 
Lo,ver first cost 

Lo,ver installation cost 
Less ,veight 

Less Piping 

Seven ne,v cars for the Mau

mee Valley Traction Company 
and seven converted cars for 

the Cincinnati, La,vrenceburg 

and Aurora Raihvay ,vill have 
Positive Safety Appliances. 

Drawings and Details upon request 

N ic Le Grand Inc. 
ROCK ISLAND 

ILL. 
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RAILWAY 
BODY FINISHING 

VARNISH 

Car Finishes that Sell Transportation 
B EcK,VITH· 
CHANDLER 

Body-Finishing Varnish 
:\Iahogany Enamel 
Red Signal Enamel 
Cane Scat \Y arnish 

Standard on 
America's leading steam and electric 
railroads for highest grade exterior 
and interior car work. 

Se11d 11s 3•011r 
tl'ial orde,· 

BECK\VITH-CHANDLER COMP.ANY 
203 m,IMETT ST., NEWARK, N . J. 320 FIFTH A \'E., NEW YORK, N. Y. 
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A straight line 
is the shortest distance between two 
points. The · installation of Galena 
Oils leads immediatelv to better oper
ating conditions, thr.ough increased 
lubricating efficiency. 

A checking-up of hot journals, hot 
armature bearings and hot axle bear
ings per 100,000 car-miles will deter
mine the degree of improvement to 
vour own satisfaction - a reliable 
~omparison that will tell the story 
truthfully. 

The reduction in expenses through 
the improved performance in these 
items alone will convince vou of the 
actual economy of Galena l~brication, 
without even considering the better 
service it brings. 

. . ~t--
A complete line 

of Galena lubricants covers every '·re
quirement of Electric Railway car or 
power house equipment. Each prod
uct is built specially to suit the type 
of equipment used. 

Galena Oils are not ordinary refin
ery lubricants. They are made from 
selected stocks by our own special 
processes. Over a half century of ex
perience in practical railway lubrica
tion has contributed to their develop
ment. 

Hundreds of electric properties are 
now using Galena Lubrication Serv
ice. Their uniformly efficien·t per
formance in mileage and low upkeep 
costs is conclusive evidence of 'its 
economic value . 

. ,LuPrtcating Efficielicy 

. . . 

Oalena-Signal Oil Compati 
New York Franklin. Pa., Chicago 

• and offices in principal cities • 
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,o.,,;':~ • CiTY and interurban cars ', itnd 
· ·'':' trucks, safety cars, combination and ;· 

,vork cars, sno,v-plo,vs, s,veepers and 
electric locomotives. 
Twenty years of specialization in the 
construction of all classes of rolling 
stock for the successful operation of 
electric raihvays. 

May 5, 1923-

, .. 

McGuire-Cummings No. 62 Motor Truck 
for low car body for city service. Inside 
bung brake-equalizer design. 

McGuire
Cuminings 
Manufacturing Co. 

General Office• 

111 W. Monroe St., 
Chicago, Ill. 
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T~,e first successful electric 
raz way (put into operation in 
1889, at Richmond Va ) 
equipped with insuiated w_as 
and bl . wzre 
S h ca e manufactured at 

c enectady. 

Nearly thir~y-fiue years knowl
edge of razlway requirements 
enables the General Electric 
;o~pany to furnish Properly 

eszgned wires-and cable~;;for 
~uerv raz1way requirement. 

G-E Arc Welding Cable has 
the flexibility required 

for long life 
For arc welding service the cable leading to the electrode 
holder must be very flexible to permit full control of the. 
arc by the operator. 

G-E cable for both electrode holder leads and extensions and 
carbon electrode leads is exceptionally flexible and long 
lived. It is designed especially for this service which 
requires maximum durability as well as flexibility. 

This type of cable is of the same high quality that distin
guishes the following G-E wires and cables: Car and loco
motive wiring cable, motor leads, mining machine cable 
and special cable for all purposes, magnet wires-enamel, 
cotton, silk and ·asbestos covered. 

General.Electric 
General Office CO mp a n1 V Sales Offices in 31-11 

Schenectaqy; N.Y. .._, all large cities 

25 
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Ready for carrving-u,eight 
comp/~te, about SO lb. 

H' I 

I I! I '.i 

Ready fo• Service-The set may l•e supplied 
jrom lighlin11 circuit, of 110 volti, 50 to UO cvctes. 

• As a leading manufac
turer of transformers, the 
General Electric Com
pany builds many ~pecial 
types for special .services. 
This new Portable Oil 
Testing Transformer is 
one of them. You can 
depend upon its quality. 

Watch your 'oil-
T est it regularly· 

-
To keep the same factors of safety in oil-insu-
lated apparatus as were put there by the designer, 
it is necessary to maintain a high dielectric value 
of the insulating oil. Only a little moisture in 
the oil may reduce these normal safety factors 
as much as SO%. The only safeguard is regular 
testing of the oil. 

This Portable Set can also pay for itself the first 
time you install transformers by eliminating any 
drums of oil which may have collected water in 
transit and storage, thereby saving the expense 
of filtering all of the oil, which could easily be 
contaminated in this way. 

It is suitable for small stations where the 
amount of oil to be cared for does not justify an 
elaborate equipment or for larger companies for 
routine testi1'g of qil in transformers at substa-
tions and distant p'oints. . 

I ) i ~ .~ 

Ask any G-E Office .for details. . 

General Ele~t~ic Company 
Schenectady, N. Y. 

Sales Offices in all Large Cities 

GENERAL ELECTRIC 
JJA-ISJ 
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Selling Transportation Is More 
than a Mere Advertising Slogan 

SO MUCH has been said about "selling transporta
tion" that there is some danger lest the practical 

railway man shall come to regard the idea as a mere 
advertising catch-phrase. But the experience of the 
Binghamton Railway, described elsewhere in this issue, 
proves again that there is a great deal more to the idea 
than that. By a carefully planned policy of giving the 
public real service this company has achieved an en
viable popularity. 

Two main points of their policy stand out. In the 
first place, bright and attractive looking cars, well 
heated, well lighted and well ventilated, have encour
aged riding. In the second place, the point of view of 
"How will"it affect the passenger?" has served to elimi
nate many of those little things that keep the public 
antagonistic. 

It seems that some electric railways do not concern 
themselves with the psychology of the passengers. Cars 
are delayed at the carhouse while crews are changed 
or trainmen draw their pay. Cars are pulled in for 
inspection or minor defects and the passengers forced 
tb change. Stops for collection of second fares occasion 
annoying delays. Too many "special" cars run by wait
ing people. While none of these things is particularly 
important in itself, there is usually no compelling neces
sity for them, and all together they form a series of 
irritating "little things" that dispel the friendly feeling 
engendered by service with dispatch. If the railway 
hopes for the beneficial results that follow a well-directed 
campaign of "selling transportation" it must not forget 
to iron out such little annoyances as these. 

Cars Built for Comfort 
and Convenience 

THE London Underground Railway is trying out six 
sample cars in its tube service which were built by 

six different manufacturers. While many electric rail
way operators in the United States will think that the 
attention given in the design of these cars to luxurious 
furnishings and provisions for reducing noise was need
lessly, great, there are nevertheless many features 
worthy of consideration by American designers, par
ticularly for cars to be used in interurban and rapid 
transit service where the dde is long and where comfort 
and attractiveness are important factors in inviting 
riders. 

A brief summary of the details of construction, to
gether with the interior illustrations, given in this issue, 
show the results that have been accomplished by the 
various builders. Probably no finer cars of this class 
have ever been built. The measures taken by the de
signers to reduce the noise resulting from the operating 
of steel car_s in an inclose'a tube are particularly interest'
ing. Wheels have been.shrouded with various materials. 

Windows have been reduced in size and window frames 
done away with to eliminate rattling and minimize the 
noise or vibration transmitted through the glass,. The 
car bodies are sound insulated, and this feature has 
also been extended to the framing of the seats. That 
inuch has been accomplished is evident from the com
parison of the sound photographs reproduced with the 
article. It is stated that a marked difference in noise 
is noticeable by walking from one of the new cars into 
another on which no special precautions have been taken 
to reduce noise. 

In the material used the large amount of rolled sec
tions is particularly noticeable. The seating is longi
tudinal throughout, but special barriers are provided 
at the entrances so as to shield passengers from drafts. 
Various lighting arrangements have also been tried :i.nd 
the lighting fixtures embody attractive designs. 

Some of the British designers consider that the in
dustry has been standing still for years in respect to 
rolling stock and that improvement in design and con
struction is now essential. 

Electrification Gets a New Impetus 
in Virginian Railway Project 

THE announcement of the Virginian Railway this 
week that it has let contracts for the electrification 

of 213 miles of track in the Blue Ridge mountains may 
be considered an epoch in heavy transportation. This 
railroad, in its brief existence of fourteen years, has 
developed a traffic in heavy freight equaled by few 
roads. In order to move this immense volume train
loads of 5,500 tons have been hauled at speeds of about 
7 m.p.h. by three of the heaviest Mallet locomotives. 
Even this has been insufficient to care for the growth 
of the business, and electrification has been resorted to 
as the only solution, for by it the trainloads can be in
creased to 9,000 tons, and the speed to 14 m.p.h. Indeed, 
it is anticipated that the trains can be as great as 
12,000 tons when the system is fully equipped. 

Full details have not yet been worked out, ·but the 
system will be operated with a single-phase trolley at 
11,000 volts. This is to be stepped down by trans
formers along the route from an 88,000-volt transmission 
line. Power will be supplied by a 90,000-hp. generating 
plant to be erected on the New River. The decision. to 
employ single-phase trolley on such an important proj
ect as this is significant, if considered from the view
point of a possible trend toward standardization of the 
trolley system. With agreement of engineering opinion 
on no more than this one thing, electrification work 
would go . forward on a much more sound basis, as 
motive power could then be operated on any line regard
less of j he kind of equipment used on any particular 
locomotive. 
· The paper presented at the spring·convention of the 
American Institute of Electrical Engineers by A. H. 
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Babcock of the Southern Pacific Railroad gives another 
phase of the electrification problem. Tests made on 
oil-burning engines on this road indicate a higher fuel 
economy than is accredited to steam locomotives by 
some electrification propo~ept~ .. ~~r. _Babcock:s de~uc
tions from these tests ,were cr1t1clsed in the d1scuss10n. 
But there can' lie 'hb Issue with his major proposition 
that electrification may be desirable for many other 
reasons than economy. No better proof of this could 
be cited than the decision of the Virginian to spend 
$15,000,000 for its Blue Ridge project, which is pri-1 

marily for the purpose of increasing the capacity of the 
road. 

Why Are Anti-Friction Bearings 
Not Used on More Electric Cars? 

AS A PIECE of machinery containing many bear
£\.. ings, the electric car has been carefully studied 
; or a long time by bearing experts with a view to 
providing it with the best possible bearings. The 
ordinary sleeve bearings used on the motors and air 
compressors, and the journal bearings are satisfactory 
from considerations of simplicity and cost, but they 
have their limitations in regard to friction and dura
bility. Hence, from the early days of the electric 
railway attempts have been made to produce anti
friction bearings which would not only cut down energy 
consumption but would increas~ bearing life. Bearings 
of a high degree of mechanical perfection have been 
produced for this purpose, but so far hardly a start 
has been made in convincing electric railways that 
they are suctessful in this field. However, the success 
of anti-friction bearings in the automobile and manu
facturing fields indicates that they ought to have great 
possibilities on electric railway cars. 

As far as friction reduction is concerned, there is 
no question as to the ability of the anti-friction bearing 
to cut costs. The article in the issue of this paper for 
April 21, giving results of tests made on electric car 
roller bearings in England, demonstrates this clearly. 
Such additional proof, however, is hardly necessary 
because the same thing has been shown time and time 
again by tests made in this country. Why, then, if 
ball and roller bearings are so nearly frictionless, have 
they not made more headway in the electric railway 
industry? 

The first handicap which the anti-friction bearing 
has had to overcome is that of high first cost. By 
its very nature such a bearing must be made of excel
lent material by highly skilled mechanics. A cheaply 
made bearing is sure to fail. Offsetting this high cost 
is, of course, the capitalized value of energy and main
tenance savings. If there is a convincing difference 
in favor of the more expensive bearing, this type will 
ultimately be used. It takes time, however, to "sell" 
the electric railway industry on any proposition that 
involves large capital investment. The industry has 
been short of money and has felt it necessary to spend 
this money on changes in practice which gave promise 
of greater return on the investment than did anti-
friction bearings. • 

Involved intimately with the matter of cost is that 
of durability. A ball or roller bearing must have a 
life of several years to compete with the ordinary 
"friction" -bearing. As endurance tests must , be con
tinued so long, it is very difficult to prove the success 
of any particular design. If accelerated tests could 
be devised which would be acceptable to electric rail-

way managers, this handicap might be overcome. The 
fact is that anti-friction axle bearings as made in the 
past have not had sufficient capacity to enable them 
to withstand the shocks of railway service. Manufac
turers, of course, realize this and are taking steps to, 
increase the ;strength. ,r • ) 1 

Another handicap of the anti-friction bearing is its 
complexity as compared with the ordinary bearing. 
Master mechanics strongly favor simple devices. They 
particularly object to the necessity of pressing a bear
-ing off•r an axle as '-' contrasted with the simplicity of 
removal of a· plain journal bearing. Further, the 
accurate adjustments which have in general been neces
sary with the anti-friction bearing have been objec
tionable in view of the small degree of skill often 
available in shops. As a result, while the admirable 
qualities of frictionless, wearless bearings appeal to 
the master mechanics, their practical difficulties prej
udice them against the theoretically better bearing. 

The bearing ought to be pushed for interurban 
service first. There it can demonstrate best its capacity 
for saving energy, whereas in city service bearing fric
tion plays a less important part relatively because 
more energy is used in starting and stopping. If it 
were well established in the interurban field, the bear
ing could then more easily invade the city. 

Unigue Features of the 
Frankford "L" Signaling 

THE account of the signaling system of the Frank
ford Elevated Railway in Philadelphia, given by 

J. N. Dodd in artic1es in this and the last issue of the 
ELECTRIC RAILWAY JOURNAL, covers-one of the most im
portant installations of recent years. Among many 
features the plan Ul'ed for controlling the speed of 
trains at certain points by allowing a definite minimum 
time between signals is of special interest. Agaiu, the 
provision of push-buttons on standards to permit the 
depressing of track trips from the motorman's cab 
window is worthy of notice. The trainmen were desir
ou·s of having a door at the front of the car as a means 
of exit, particularly for the purpose of lowering the 
trips. This was considered impracticable by the car 
designers, but the push-button standard was accepted 
as a substitute for the desired door. Excellent, also, 
is the mechanical arrangement of the air distribution 
system and the electric circuits, which were worked 
out with special care amply justified by the results. 
The availability of air for operating track tools is a 
by-product of the signal installation which should 
simplify maintenance work. 

The design of the Frankford Elevated signaling was 
slightly complicated by the fact that the trips on the 
Philadelphia Rapid Transit cars and those of the Frank
ford "L" are differently located and the system had, 
1herefore, to provide for both types of cars. It was in 
details like this, as well as in the larger matters such 
as expediting traffic at the junction of the new line with 
the Market S-treet subway-elevated line, that the installa
tion is noteworthy. 

Signaling is one of the phases of electric railway 
work that suffered acutely from the depressed condition · 
of the industry during war time. The situation is now 
improving somewhat, as is indicated by work like that 
on the Frankford line, although operators are not yet 
fully reawakened to consideration of the possibilities 
of a good signal systf'm in increa1'ing safety, speeding· 
up schedules and permitting full use to be made of track. 
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New Cars for 
LQndon Undergr9und Railways·· 

·i ' 
The Cars Are Particularly Luxurious in Their Furnishings-Con-
siderable Attention Has Been , Given to Reducing, Noise and Vibra
tion-Wheels Are Shrouded and Window Openings Reduced in Size 

ON FEB. 3 there was a demonstration run on the 
Great Northern Piccadilly & Brompton Railway 
of a train including six new experimental trail 

cars. The London underground electric railways are 
being

1 
extended, and it is the desire of the management 

to introduce improved rolling stock, especially for the 
longer journeys which will soon be possible. Some time 
ago Lord Ashfield, chairman of the companies, instituted 
a competition among five car manufacturers for the 
construction of the best type of electric car to suit the 
conditions. Orders were placed with six firms for the 
production of one car each, namely, the Birmingham 

Car 720-Hf',-IJ.tnt•d hy the end("r,;-round EnJ;"lnet>rlng ~tnft" 

Railway Carriage & Wagon Company, Cammell, Laird 
& Company, the Gloucester Railway Carriage & Wagon 
Co~pany, the Leeds Forge Company, the Metropolitan 
Carriage, Wagon & Finance Company, and the Glouces
ter Company. 

General essential features were specified, but other
wise the builders were given a free hand. An important 
point specified was that the door dimensions of all the 
cars should be similar. The arrangement is different 
from that of the original rolling stock. Some of the exist
ing cars have both end doors and center doors, and some 
only end doors. The new cars have no end doors nor 
center doors, but are provided with two double sliding 
doors on each side, each pair being about one-third of 
the distance from the end of the train. On starting 
from a station, all the doors have to be shut before 
an automatic signal can be given to the operator to 
start. 

Several arrangements have been adopted to reduce 
noise, which is very pronounced in "tube" tunnels. The 
wheels have been shrouded by a covering, and the size 
of the windows has been reduced. It was found that 
the larger the windows the more the noise. A reduction 
in sound has also been effected by ventilating the cars 
from the roof instead of from the windows. The result 

is that passengers can converse without unduly raising 
their voice11. Graphs were obtained comparir g the in
tensity and fluctuation of noise in an ordinary tube 
railway car and in one of the new ones, and specimens 
of these are produced herewith. 

The new cars are of steel, and in external appearance 
and size are similar to the old. Each seats forty-eight 
passengers. Internally, however, they vary in finish 
according to the ideas of the builders. The seats, up
holstered in moquette, are luxuriously comfortable. The 
decorations include gray, blue and gold, blue and gray, 
green and brown, mahogany and maple, and brown and 

C'nr 82C-ThP Color S.-hemP Is Light Blue 

white. The metal fittings are in oxidized silver finish, 
aluminum, and oxidized copper. In one case the floor, 
instead of having narrow wood slats, is covered with a 
non-flammable rubber composition fabric. 

The scheme of vertkal rods from floor to ceiling for 
the use of sta:1ding passengers-tried on a number of 
previous cars-has been abandoned, and a reversion is 
made to straps to which standing passengers can hold. 
Most of these loop straps are, however, much improved, 
so as to be more comfortable to the hand. Conce<1.lei 
lighting is adopted in one car, but as usual in such a 
case more lamps are required. The new cars are being 
subjected to severe tests, and these will decide what 
is to be the new standard car, of which probably about 
200 will be required. Some of the essentials of con
struction of the various cars are as follows: 

CAR No. 823-BIRMINGHAM RAILWAY CARRIAGE 
& WAGON COMPANY, LTD. 

The body is built of U-section pressed-s+,eel pillar3 
and angle section rails, securely framed together and 
paneled with cold-rolled close-annealed plates riveted to 
the framing. The roof is of clerestory type and con
sists of mild steel plates riveted to light angle carlines, 
and the whole is secured to cant rails. Frameless win-
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dows contain balancing devices and drop 6 in. Venti
lation is by a series of air scoops fitted in the roof; 
air passes into a channel formed by the clerestory rail 
and inside panel and is controlled by ornamental grids 
inside t'he car. The body of the car is sound insulated 
by sheet cork secured to7 the inside panels, while the 
roof has a double fayer of insulating cork. One layer 
is secured to the roof plates and the other layer to 
the top of the ceiling panel. The floor consists of suc
cessive layers of slag _ wo:>l, asbestos and cork, with 
wood slats above. Over the trucks a further layer of 
asbestos insulation is secured. To overcome the "drum" 
effect caused by the longitudinal seats which also form 
wheel boxes, thick "Wadnit" sound insulation is used, 
secured to the seat plates. The wheels are fitted with 
wood blocks between spokes to reduce the metallic ring 
when in motion. 

Seats are of Woods' patent wire-woven type, of spe
cial light construction, suitably upholstered and covered 
with moquette. The car interior is decorated with pol
ished mahogany moldings, panels being painted French 
gray and further relieved on the end and door pocket 

Cnr 821-Bowl FIilings Arf' U•.-d for Lighting nnd Aluminnm 
Trim h Employed Clnlte .Exten,h·t'ly 

panels by ornamental festoons. Ceiling panels are of 
Agasote, with "Adams" treatment in decoration, and 
painted white. Doors are of a double sliding type, 
electrically and pneumatically controlled. All main pipe 
fittings for the door system are located in two of the 
longitudinal seat boxes. 

The underframe is of light rolled sections for sole
bars and longitudinals, bolsters and headstocks being 
pressings. Truck frames are of mild steel plates and 
angles, and bolsters and spring planks of pressings. 
Bolster springs are of double elliptic type, and side
bearing springs of a laminated type with auxiliary 
springs pf rubber. The truck brake rigqing is arranged 
for all wheels to be braked on both sides, and the type 
of rigging permits of automatic ·slack adjusters being 
used, and for the brakeshoes to be worn out without 
the necessity of hand adjustment. Exteriors are 
painted in vermillion, black and cream, in accorda.nce 
with · the specification as in the case of the other 
vehicles. All fittings have oxidized silver finish. 

CAR No. 824-CAMMALL LAIRD & COMPANY, LTD. 

Only mark~~ble materials are used, but the advisa
bility · of using high tensile steel in future is con
sidered further to lighten the structure. Truck wheel 
bases have been increased from 5 ft. to 6 ft., giving 

steadier running. There are three systems of springs 
between axle truck boxes and car body; anti-vibration 
packings are inserted between bolsters and truck cen
ter bearings. To obtain noiseless running all play_ .in 
moving parts has been reduced, and "Ferodo" weariJil~ 
surfaces have been introduced in the brake rigging and 
elsewhere. ·The floor consists of steel dovetail sheeting, 
with an upper layer of floorboards, the space between 
being filled with a granulated cork composition. The 
sides and roof are insulated with three-ply "Sala
mander" hair felt between inside and outside linings. 
This insulation is rendered fire-resisting. Canvas is 
applied to the inside paneling and seat plates to pre
vent "drumming." Each truck is shrouded in a leather 
covering reaching down to within a few inches of the 
rail. 

Structural work is of the lightest possible description 
consistent with strength. Unit principles in design 
have been adopted to avoid multiplicity of details a:nd 
fittings. The center roof plates are flanged , on the 
outer edges to avoid the necessity for roof purlin .. 
Aluminum is used wherever practicable for the con-

C'ar 822-r11hoh,tery Ji; in Hin .. and Pun.-Jln,t I, 
)lnhoguny nnd lh11>le · 

struction and for interior fittings. Panel plates are 
flanged on their edges to obtain stiffness without the 
need for providing additional stiffeners. Outside mold
ings and joints have been avoid'!d wherever possible. 
The framing and paneling of side doors is entirely of 
aluminum. 

.. Seats and seat backs are fitted with coil spring 
cushions. The ventilation includes balanced-side slid
ing windows, sliding glass panels in end doors, and 
louver type ventilators in the clerestory, operated by 
cam action. , Outside ventilators of special type, com
bining intake and exhaust action in either direction of 
tr~vel, are ,used. This type of outside ventilator has 
n?t p_reviously been eJilployed, but has been the subject 
o{ exhaustive tests and, trials. Doors have soft rubber 
flexib_lft. edges t.Q· give the required resiliency and .to• 
obtain. a weather joint, .while at the same time prevent
ing risk of , injury should a passenger's hand or a por
tion of his clothing be trapped between the two doors 
when closing. To maintain the door tracks free from 
obstruction, a track cleaner is fitted to each side door. 

Diffµse~ lighting is a feature of this car. The main 
lights are -pla_ced in troughs, housed inside the deck 
rails az:id glazed on the underside with semi-transparent 
glass mounted in hinged frames. These troughs arc 
uttlized as longitudinal roof members. The underframe 
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. I· 
embodies two strong central girders, which take up the 
principal draw and buffing shocks and form the load
can:yi'ng members, so that the side doorway openings 
do'tib'ecut into the main underframe members, as would 
be 1tlie' 'case if the solebars carried the load. Floor and 
~idelJoads are transmitted to center girders by bracerl 
crossbars·. Over the truck the seat front plates serve 
as ·'th~ 1c·entral girders. The interior decoration is in -
blu~1 with gold finish. 

,nb•JJ,,rr 
vAR No. 82O-GLOUCESTER RAILWAY CARRIAGE & 

I 
WAGON COMPANY, LTD. ' 

I Trucl<s are of Gibbins' spring frame type, giving 
easYt riding, as the load is taken direct on the springs 
fr!-l~ .tjie main frame; the weight of the body is taken on . 
ro~~~r

1
, side bearings, and not on the center bearing, 

thu,~,' eH,~inating side roll, while the fact that there is 
no <;learance between axle boxes and bolster to be taken 
up';' ·a~• ori the ordinary truck, gives smooth starting and 
stoppirig. The weight is also considerably reduced. 

'fh~•: car body is insulated by "Wadnit" rammed be
hv~en' exterior and interior panels, the former being 

4 ii IJ '(•~tr H23-~ents .:\ft> of 81,eciul 'Light Coni.tructlon 
! I 'I ' I Co,·ered with )Joquelte 

lln~d iith canvas. Windows are of frameless type, 
fitfJ~ With spring balances and arranged to fall 6 in. 
Sptfng \'roller curtains can be fitted to all windows if 
re<¾Ulreci, one being supplied. The curtain roller is out 
of lifght, being attached to the top light mold and easily 
r~Movt!d. Twelve ventilators are fitted in the monitor, 
otl)1tvoted vane type, exhausting the air automatically 
in 1'bl:lth 'directions. Hit-and-miss covers are provided 
to regulate the exhaust. 

1 Seats•are of "Peters" type, covered in moquette. One 
cross.-seat has been fitted with "Woods" woven wire for 
comparison:· The double side doors· are of mahogany, 
s}leath~d with aluminum and operated by air engines. 
All,.~9ors·are fitted with rubber edges, forming a flexi
cyl~,1 ,~114 ·1 watertight joint. The interior· finish is of 
Agasote · panels. -No cornice ·moldings arei: used, and 
the molds employed are of light and plain type so as not 
to hhrbor dust. Hand grips of special type in polished 
mahogany are suspended from the roof. The color 
scr.~Trfe. is light blue. Metallic fittings are silver oxi
dized. •·:• 

,; i•u 
I 

CAR No 821-LEEDS FORGE COMPANY, 1.TD. 
l'•• 

•:fru<.:k frames are of pressed steel, giving ample 
strength without excessive weight. The bolster sus
pension is designed to prevent excessive lateral move-

ment on curves. The springing is arranged to reduce · 
unsprung weight, to obtain resilience without undue 
vertical movement, and to absorb rail shocks near the 
point of origin. Shrouding plates are of steel, covered · 
on the inner and outer surfaces with canvas, and with 
hinged side plates for examination. The end shrouding 
is sloped to deflect sound onto the roadbed. 

The underframe is of pressed steel construction, and 
in so far as load carrying is concerned, is incorporated 
as a unit with the body. The headstocks, together with 
the end top plates, form a rigid structure for trans
mission of buffing shocks, and at the same time care 
for racking stresses. Both mid-longitudinals and cross
bars run through, · the latter being under the former 
and connected by means of rack plates. 

In the buffing and drawgear "Ferodo" bushes have 
been used for the sector bar pins, and also for the
platform plate plungers. The design of the body was 
prepared with a view to ease and quickness of produc
tion. there being no unwieldy portions to obtain or 
handle. Sides, ends and roofs ·are built in jigs as units 
to secure complete interchangeability, all parts being-

Cllr IIH-Diffu•ed Lighting IN U•ed and Deeorotlon 
Is in Blue and Gold 

drilled to templets. The construction is all steel, alu
minum or alloy only being used for doors, fittings and 
interior moldings. 

Timber is used only for floor slats, window capping, 
end door posts, windscreen parts, handrails and on ends 
of seats. The sides are constructed with pressed-steel' 
pillars, sheeted on the outsia"e with steel plates, there 
being no expensive window oi-;' other ·pressings: Hori
zontal moldings, cant rails, crib rails, inside waist rails,· 
and door pocket members are of rolled~steel sections. 
The interior sides and ends are of steel sheets secured'· 
to the framing. Aluminum molding is · secured by 
means of wood screws into fiber blocks. The ceiling is 
of Agasot~, secured to the roof framing in- the same- -
manner. 

The side sliding doors are of one-piece aluminum 
castings sheeted on both sides with aluminum plates. 
They have standard rollers at the bottom with the ex
ception that an eccentric pin is pivoted to lift or lower 
the doors when the very limited clearances allowable · 
make it necessary. A "Crittall" runner is fitted, and is 
provided with springs which allow the door to ride over 
any obstruction, and also to prevent rattle. A "Crit
tall" runner has also been fitted at the rear of the slid
ing door for connecting to the air motor arm. The
sliding doors are fitted on the closing sides with sponge· 
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rubber safety edges, molded to fit one slightly into the side bearings are fitted to reduce friction. The under
other, and are of such soft nature as to provide, with frame includes bulb angle section solebars, and pressed
the compression of the air motor springs, a complete steel headstocks, bolsters, crossbars and longitudinals, 
watertight joint. They also effectively prevent injury and has reinforced end construction. "Ferodo" strips 
to a , limb, and allow clothing,. etc., to be very easily and washers are used extensively for trucks and under
withdrawn when .the doors are closed ,and the coach is frame and elsewhere to prevent noise. 
in motion. . ,t. 1 The body consists of light steel pressings for pillars, 

Windows are provided with zinc water pockets, and ,'· and angle sections for bracings, longitudinals, side me'm
the lifting gear is made as one unit. Seats are of Vi- bers and roof. Side and end plates are of aluminum 
Spring pattern, made by the Marshall Patent Mattress and copper alloy. Windows each consist of two com
Company. Longitudinal seats are constructed individ- plete steel pressings. Spaces between the inner an-l 
ually, to permit easy access to the door operating gear, outer sheeting of walls and ceilings are sectionalized 
and for ei;Onomy in repairs. by small wood packings, to reduce "drumming," the 

Ventilation is by extraction. There.are twenty-eight spaces being filled with eel grass quilting, a material 
€Xtractor ventilators in all, twenty of which ventilate useful both for sound and heat insulation. 
the interior of the car. The remaining eight ventilate Sliding doors include aluminum plates, light steel 
the air space between the outer and inner walls of the channels and wood linings, spaces being filled with eel 
body. Electric lamps, inclosed in Holophane bowl fit- grass quilting. A ball-bearing attachment between the 
tings, are installed a~ the lower clerestory and the cen- door-operating air-motor and the door minimizes slid
ter ceiling. Emergency lights are fitted into two of the ing friction. A new type of door roller is employed, 
bowl fittings, making it unnecessary to break up the enabling the door to be removed readily without dis
ceiling by further fittings. Two extra bulbs are pro- turbing the runner track, while V-rollers provide for 
vided for an illuminated sign. self-centering. There are also twin ball races giving 

Noise insulation includes canvas attached · to the in- correct alignment. Special arrangements are made' to 
side of the outer sheeting of sides, ends and roof and obtain weather-tightness between the doors, while the 

Soond },holograph Taken in Ordiunry Tube- ("ur 

between all metal-to-metal joints, and use of hair felt. 
The floor is of key section steel, the trough being filled 
with cork. A layer of cork covers the whole of the key 
flooring, and on this are laid the wood slats. The in
terior is designed to avoid dust-collecting ledges. Bright 
surfaces requiring cleaning have also been avoided. 
The interior decoration is in green and brown. Fit
tings are of aluminum. Straps are attached to sockets 
suspended from the roof. 

CAR No. 822-METROPOLITAN CARRIAGE, WAGON & 
FINANCE COMPANY, LTD. 

Among the special features of this car are that nickel 
steel has been used for the undergear; that the flooring 
is of corrugated steel with a thickness of non-inflam
mable wood and a fluted covering of fire-resisting rub
ber; that white-metal sheets are used for paneling; 
that natural non-inflammable material is used for seat 
rests, etc., and that sliding doors are of self-centering 
construction. 

To reduce noise the wheels are filled in with teak seg
ments, sound-insulating materials are freely used, and 
even the painting scheme includes the use of Docker 
"loaded" paint, having qualities by which it assists to 
deaden sound vibration. The trucks are completely 
shrouded with pulped wood sheeting, with flapdoors for 
inspection. The ends are streamlined. 

Trucks have 2-ft. 8-in. wheels and laminated side 
bearings fitted with Spencer's auxiliary rubber springs, 
double elliptical bolster springs are provided, and 
"'Metro" patent ball-bearing center plates and roller 

~ound l,hotogra1>h Taken ln One of the Xew C'nrM 

meeting edges are fitted· with rubber joints which en
able a passenger (or his clothing) who may be trapped 
to withdraw. 

Windows have drop lights apparently frameless, pro
vision being made for easy cleaning, adjustment and 
withdrawal, to avoid rattle, and for draining rainwater. 
Ventilators in the clerestory are of "M. & l\L" pat
tern, with staggered air openings. Air scoops are also 
fitted. Half the seats have small closely-nested springs, 
with spiral springs for the backs; the others have seats 
and backs of woven wire with supplementary spiral 
springs. All seats are in self-contained frames, these 
and the backs being removable. Seat risers and top 
plates are heavily shrouded to reduce noise. Strap
hangers are of light gray rubber with strong canvas 
inserted. 

Electric lamps are sunk in flush with the spherical 
bulb, the lights themselves being opalescent or frosted 
glass. Dust-collecting ledges, etc., are avoided. Ceil
ings are of Agasote fire-resisting millboard, with light 
upper decoration. Fittings are of bronze. Upholstery 
is in blue, and the interior of the car has mahogany 
and maple paneling. 

CAR No. 72O-UNDERGROUND COMPANIES' DESIGN 
(Con,;itructed by the Gloucester Carriage & \Vagon Company) 

The interior decoration is in brown with white panel-
ing; fittings are in ox;dized copper. The lighting is en
tirely by side brackets, except for two emergency lamps 
in the center. The seats are of "Nesta" all-metal de
sign, covered with moquette, and the arm rests with 
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leather. Straps include Bakelite handles on swivel 
joints attached to the clerestory rail. The ceiling is 
white, decorated in the "Adams" style. 

To reduce noise the roof and body are insulated by 
sheet cork and "Wadnit" asbestos, the flooring, which 
is otherwise to the usual "Underground" standards, be
ing similarly insulated, but having d'ifferent thicknesses 
of material. The trucks are of an improved design not 
hitherto used. They are provided with shrouding of 
"'Wadnit" asbestos secured to underframes of wheel 

•,t I 

boxes, "Sundela" board panels being used on sides and 
ends of bogies. The exterior body panels are of steel, 
the interior panelling being of asbestos millboard. 
Doors have wood frames covered on either side with 
aluminum plates. Special attention is given to weather 
tightness;- while·· a drainage system is provided to deal ' 
with rainwater. The side sliding doors have rubber 
edges to prevent injury to a passenger who might be 
trapped or his .. clothing caught, as in the case of the 
other cars. 

Cost Accounting in the Engineering 
Department 

An Account of the Present Practice of the Montreal Tramways by 
Which the Capital and Other Cost Data Are Maintained Continuously 
and Promptly-Exact Specification of Clerical Duties Is a Factor 

By R. B. Genest 
Chief Clerk Engineering Department, Montreal Tramways 

X OUT four years ago the engineering department 
of the Montreal Tramways found it desirable to 
revise the system of cost accounting previously 

in use. This came about on account of the rapid ex
pansion of the department due to increase in track 
mileage, construction of new and improvement of old 
buildings, standardization of track construction, etc. 

To this end the filing and record systems were re
vamped and other general improvements made, as will 
be detailed in a later article. 

The objective was to se'cure the cumulative cost rec-· 
ords without the tiresome and time-wasting summariz-' 
ing of figures and reports usually following the com
pletion of a job of track or other work. To accomplish 
this, several forms are filled in by the checkers or in
spectors who are constantly on hand at the job. These 
forms for securing the original data are as follows: 

Daily Time Reports. Fig. 1-This form is used to 
cover time made on all work executed by the engineer
ing department forces, with the exception of snow re
moval. It was originally intended for trackwork only, 
but was found to be applicable also to the work of the 
departments of bridges and buildings, tools and ma
chinery, and bonding, welding and grinding. The alpha
betical subdivisions of the labor distribution are shown 
on a sheet in a summary. 

This form is made in triplicate. One sheet is for
warded to the accounting department for auditing pur
poses, one is retained by the engineering department, 
and the third remains in the timekeeper's possession. 

Form,; for Requisitioning and Transferring Material. 
Figs. 2 and 3.-The delivery, return or transfer of 
material is covered by the forms shown in these illus
trations. Fig. 2 is the form used for requisitioning or 
ordering material. It is made in triplicate, distributed 
as above. No material can be transferred or returned 
unless the shipments are accompanied by three copies 
of the form shown in Fig. 3. This serves the manifold 
purpose of a transfer slip, a credit note, a receipt, and 
a shipping bill. A fourth copy is signed by the material 
car conductor and is held by the checker. 

Daily Report of Track Construction. Fig. 4.-This 
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Fig. 1-Dally Time Rt"port Form 

Fig. 2-R~qulKltlon Form 

form is used on all trackwork with the exception of 
section gang maintenance. It indicates work progress 
by means of the rough diagram and legend, furnishing 
at the same time a summary of material received daily 
and memoranda on working forces and cost of labor. 

Section Foreman's Daily Report. Fig. 5.-The 
sample which is reproduced shows clearly the purpose 
and use of this form which is used to cover the opera
tion of section gangs on maintenance work. 

Daily Working Force Report. Fig. 6.-In order that 
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Fig. I-Daily TrR<,k C'on,troctlon 
Report Form 

Fig-. 5-Sertlon Foreman'• Dally 
R"port Form 

the head office may be informed of the total number of 
men employed daily on trackwork, the form shown in 
Fig. 6 was designed. Information for use in filling in 
this form is telephoned or forwarded by messenger to 
the head timekeeper's office before 9 a.m. from the 
different locations and is summarized as shown. The 
printed names on the left side of this form under the 
heading of "West Division" and "East Division" indi
cate the section gang. 

Movement and Tirne of Wo1·k Cars. Figs. 7 and 8.
The movements of construction and material cars and 
the time allotted to them are checked and audited by 
the use of the forms shown in Figs. 7 and 8. Two 
forms were necessary because the crews of construction 
and material cars are paid by the operating department 
and ~he running time is charged to the engineering de
partment. It was therefore found expedient to evolve 
some simple method of auditing these charges. 

THE EVOLUTION OF A WORK ORDER 

To illustrate the way in which information for cost 
accounting is gathered, the following summary of the 
principal parts in the execution of a track job will 

MO"(TREAL TRAMWAYS COMPANY '" ·-··- ···"•1'-•1' 

serve to show the procedure from the inception to the 
termination of a piece of work. 

Assuming that it has been decided to renew or extend 
the track at a specified location, the first steps are the 
compilation of an estimate of the cost, the drawing up 
of material lists and specifications, the preparation of 
working drawings and application for a work order 
showing the cost and the charges to capital or renewal. 
This is forwarded to the proper authority for vise, 
and as soon as official sanction for the work has been 
given, permitting the use of an appropriation for the 
purpose indicated, a numbered work order is issued by 
the accounting department, and under this order num
ber all actual cost charges are accumulated. 

In the meantime, official notice is forwarded to the 
heads of the municipal department and a permit is ob
tained to carry out the work on the city streets. Notifi
cations are also issued to the heads of other compan~· 
departments concerned. 

Next, a foreman and a checker are appointed for the 
job, the construction car is instructed to pick up tools, 
stock material, shanties for the checkers, etc., from the 
stores, the gang is organized and the job unde1· way. 
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When the job is completed, the checker fills in the 
form shown in Fig. 9, the final report on track con
struction, and forwards it to the head timekeeper's 
office, together with a rough sketch showing a general 
layout of the work as actually just done. 

The checker also turns in his field ledger, containing 
the summarized detail of labor charges, and also details 
of material received, transferred or returned. This 
field ledger is closely examined and audited; the labor 
charges are checked against the orfginal time sheet 
(Fig. 1); the material records are balanced against the 
original requisition (Fig. 2), and checked against the 
storage department delivery sheet and freight way bill. 

This preliminary audit of cost records holds back the 
final report for two or three days, but the delay is 
advantageous as the cost checking of the records of 
the stores and engineering departments reduces to a 
minimum the possibility of error. The final report, 
ledger sheet and sketch are then clipped and fastened 
together, placed in a file folder, labeled and numbered 
and sent to the chief clerk for inspection. After this 
they are turned over to the estimating engineer for 
record and comparison with the original estimate. 

DISSECTING AND CLASSIFYING THE COST RECORDS
THE TRACK RECORD CARD SYSTEM 

With the data of a new job in hand, it remains only 
to incorporate these with the existing records in order 
to bring the cost records up to date. The information 
for track and special trackwork is kept on cards which 
are revised as explained below. (See Fig. 10.) 

Taking up first straight track, the situation is com
plicated somewhat by the fact that there are still in 
existence on the Montreal Tramways system several 
different kinds of old straight-track construction. A 
record of each type is maintained on a separate card, 

'Ty" S ,ed.,-1 Work AM Pnofilt :0:o. /~..?KA::' ANtta.l C:Ht \':r.ltta. 

'hnfr'1 Drw't,t XO. 7/7 Conj;tr1JCtlo11{J~..{J(J. P:l\'i.o,: Ad'tat-nt 

\L:anrr", PritT Trxl: w, O. 3.EfB.:5 Capit•1 eou 

A 

~ 

B 

with the result 
that there may 
be three or four 
cards to record 
the work be
tween any t w o 
points of inter
section. When a 
complete renewal 
of a piece of 
t r a c k between 
any two points 
of intersection is 
made, a new type 
of track con
struction is in
stalled, which we 
know as 115-CG. 
Thii; symbol in
dicates that the 
rail used is 115 
lb. and that the 
t r a c k has con-
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Pig. 9-.t'lnal Report on Tra<"k Construction 

crete foundation, with slab and granite block paving. 
When the new work is installed, one card is substituted 
for the three or four previously used, which •are de
stroyed, the history of the replaced types of construction 
being inscribed on the new cards. 

One side of the card is devoted to the history of the 
track, and here are given the location, year of installa
tion, number of miles of single track, work order num
ber, types of new and old construction, starting and 
finishing dates of the work, and name of the foreman 
under whose direct supervision the work was done. 

The total cost of the work is then compiled and split 
up under the following headings: Actual cost value, 
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contract value, paving adjustment, capital cost and total 
cost. At the bottom of the card space is reserved for 
the profile drawing numbers, etc. 

The reverse of the card is devoted to a diagram of 
the piece of track. This is made in color and shows the 
section of rail used, the chainages, the beginning and 
end of the work and the points of intersection. 

RECORDING SPECIAL TRACKWORK 

All intersections, turnouts, crossovers and guarded 
curves are classified as special trackwork. Each piece 
of special trackwork is recorded on a separate card. 
On the back of the card is given a drawing showing 
the number and length of curves, chainages to switch 
points, end of combination rails, sections of rail used 
and total length of single track through the intersection. 
The different types and weights of rail section are illus
trated by different colors of ink. 

On the face of the card for special trackwork are 

• 

MoNru:AL T1<AMWAYS CoMPANY 

INarncrFJNG D.:cPt'!" 

012GANIZAT10N fuB-CHAt2; No I. 

l!ocru.AaA a,,..rrOmct 
C.:X..sn,uc:n0tt 
T11tn,i,:i,:pt11s 

SNOW 1?.novAL l1EAD Ct?:RK 

Tn·nKE<ptRO 

l?o,.t>MASTus 

Ct.?.= 

Pig. 11-0r,cRnlzallon Chart for Record g.,ction 
of EngJn.,.,rlng n.,pnrtm.,nt 

noted the point of intersection, the foreign print num
ber or manufacturer's drawing number, the Montreal 
Tramways' drawing number, the type of special track
work used, the name of the manufacturer, the price and 
the date of inspection. There are also noted the city ·of 
Montreal's profile drawing numbers, the tie diagram 
numbers, the work order number and the date of instal
lation of the intersection. 

A space is reserved at the bottom of the card for 
memoranda of piece renewals. If at any time it is 
necessary to renew a switch, mate or crossing, notation 
is made under the heading "Piece Renewal," giving the 
number of pieces renewed, the section of rail used and 
the installation date. There is also a column reserved 
to show the intersection installation cost and analysis 
thereof. 

In this connection it is'important to note that in 1917 

a complete valuation was made of the Montreal Tram
ways system. This gives a starting point for the cumu
lative cost records. Thus, as each work order is com
pleted and the cost data are audited and turned in, an 
adjustment of the contract valuation is made, either 
increasing or decreasing the capital, as the case may 
require. This facilitates an easy and accurate valua
tion of · track and roadbed throughout the system at 
any time. 

If an intersection is completely renewed, a new card 
showing the new work is substituted for the old card. 

From what has been said it is apparent that the main
tenance of this card record system is not a difficult 
matter and it furnishes a very complete record of track. 

TRACK MAINTENANCE COS1S 

The costs of track maintenance are compiled in prac
tically the same manner as the costs on work orders, 
with the exception that final reports are not made up. 
The information required on labor and material dis
tribution is contained in semi-monthly· reports. The 
renewal or replacement of special trackwork piecei:1, how
ever, is covered by special reports, giving detailed in
formation to the superintendent of tracks. 

The system is divided into two divisions, east and 
west, under the direct supervision of division road
masters, who are assisted by a clerk and a traveling 
timekeeper. 

RECORDS OF SUB-DEPARTMENTS 

The records described above refer to track and these 
are kept at the main office. It happens that the clerical 
staff and foremen connected with the sub-departments 
of bridges and buildings, tools and machinery, and bond
ing, welding and grinding are housed in a separate 
building located about 2 miles from the head office. 
which is in a central part of the city. The records of 
these sub-departments are maintained separately in this 
building, so as to keep these records in close relation 
with the actual work, for under the same roof are also 
contained the machine shops, carpenter shops, store
room, and bonding, welding and grinding plant and out
fit. 

The instructions to the clerical staff quoted on page 
759 indicate the method of record keeping and the 
routine followed in these sub-departments. 

ORGANIZATION 

Fig. 11 shows a chart of the organization force which 
carries out the work described in the preceding pages, 
including some items not mentioned specifically. The 
titles given will, however, indicate the duties of the 
men in charge of these items. 

During the course of the construction season it is 
necessary to utilize the services of several temporary 
timekeepers in addition to the permanent staff, who are 
also employed on snow-removal work during the ,vinter. 

Timekeepers are broken in on the work gradually. 
A green timekeeper is given a copy of the "blue book," 
or instructions to checkers, together with a list of 
the names and titles of officials and other members of 
the staff and a telephone list showing office locations. 
He is first thoroughly drilled in a correct interpreta• 
tion of the instructions. The final destination of all 
reports and the process of checking and auditing are 
demonstrated to him. He is then taken out on the work 
and introduced to all other timekeepers, foremen or 
members of the staff with whom he will come in contact 
and obtains a general idea of the location of shops, 
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The Duties of Each Clerk Are Systematized 
DUTIES OF CLERK IN CHARGE BRIDGES 

A.ND BUILDINGS 

1. Material requisitions for carpen
ters, plumbers, bricklayers, painters 
(B. & B. department). 

2. Posting material requisitions in 
ledger for cost distribution and refer
ence for final reports. 

3. Pricing above mentioned material. 
4. Compiling lumber records in led

ger. 
5. Keeping price book up to date. 
6. Compiling final reports for B. & B. 

department. 
7. Compiling fortnightly statement 

for B & B. department. 
8. Compiling daily time reports for 

B. & B. department. 
9. Posting daily time reports in 

ledger for cost distribution. 
10. Checking distribution record for 

B. & B. department with stores depart
ment record. 

11. Daily working force report 
(gang location). 

12. Stationery room records. 
DUTIES OF CLERK IN CHARGE TOOLS 

AND MACHINERY 

1. Material requisitions for tools and 
machinery. 

2. Posting material requisitions in 
ledger for cost distribution and final 
reports. 

3. Pricing above-mentioned material. 
4. Keeping price book up to date. 
5. Keeping T. & M. ledger. 
6. Compiling final reports for T. & M. 
7. Compiling fortnightly statement. 
8. Making out daily time reports. 
9. Posting daily time reports in 

ledger. 
10. Checking up requisitions for 

T. & M. against stores department 
records. 

11. Posting tool ledger account. 
12. Field work-water meter read

ing, Western Division. 

DUTIES o ;, CLERK IN CHARGE BONDING, 
WELDING AND GRINDING 

1. Material requisitions for bonders, 
welders and grinders. 

2. Posting material requisitions in 
ledger for cost distribution and final 
reports. 

3. Pricing above-mentioned material. 
4. Keeping price book up to date. 

·_ 5. Compiling final reports for bond
ers, welders and grinders. 

6. Compiling fortnightly statement. 
7. Making out daily time reports. 
8. Posting daily time reports in 

ledger for cost distribution. 
9. Reports of work done by bonders, 

welders and grinders. 
10. Compiling electric weld joint 

record (ledger). 
11. Compiling record of oxygen and 

acetylene consumption. 
12. Field work-water meter read~ 

ing, Eastern Division. 

storerooms, etc. A few days as an understudy to an 
experienced timekeeper enables him to pick up a prac
tical knowledge of labor distribution and field routine, 
after which he is detailed to cover a work order. Time
keepers are continually in touch with the head office 
by telephone, messenger and through the medium of 
the chief clerk, traveling checker and cement bag 
checker who cover the outside work at frequent intervals. 

The necessary overtime for night work is distributed 
evenly as far as possible with due consideration to the 
ability and experience of the checker. 

Montreal Tramways timekeepers and material check
ers cover also, when required, the inspection of stations 
and platforms, cattlcguards, fencing and culverts. Dur
ing heavy weather they are frequently called in from 
the field to cross check the delivery of material against 
the records of the stores department. The distribution 
of coal during the winter months to switch and hillmen's 
shanties is covered by a checker. As a high percentage 
of trackwork is carried on at night, checkers are subject 
to call for night work.· 

No. I-Tyre 700 Cur Before Jtemodellng. 

Liberty Bell Route Inaugurates 
· Chair Car Service 

A PLEASING improvement in the Philadelphia 
service of the Lehigh Valley Transit Company, 

operating over the Liberty Bell route, consists of giving 
chair-car service on two of the round trips daily. The 
company operates a limited service every hour between 
Allentown and Philadelphia. The run is made in one ' 
hour and fifty-seven minutes, which is quicker than 
competing steam roads. The one-way fare is $1.66, and 
an extra charge of 50 cents is made for a seat in the 
chair cars. 
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In order to provide the additional cars necessary for 
this service some of the company's type 700 center
entrance cars were remodeled. Accomp~nying illustra
tions show these cars before and after the work of 
reconstruction took place. The work of remodeling 
consisted of cutting out the well' in the center part 
of the car, but leaving the ramp and center sills to 
form a truss. The side sills were straightened out and 
an angle iron was added for a support. The floor in 
the car was relaid to make it level.· Side panels were 
filled in where the center doors originally were, and 
two additional windows were added in the center. Steps 
and trapdoors were installed at diagonally opposite 
ends of the car, and a glass partition was placed be
tween the smoker and parlor compartments. In general, 
the electrical equipment underneath the car was not 
relocated but was blocked up during reconstruction and 
until proper supports were provided. 

This reconstruction gives an all-steel car of 50 .ft. 
over all with a width of 8 ft. 9 in., weighing 69,180 lb. 
The chairs used are of special design, being willow 
upholstered with spring seats. There are eighteen 
chairs in the passenger compartment and five in the 
smoking compartment. A mouse-colored rug is used 
over the entire floor in the parlor compartment, and 
the platform has been arranged to provide an observa
tion compartment in the smoker. 

The officials of the railway report that the service 
has proved quite popular, and that there has been a 
considerable increase in passenger traffic due to its 
inauguration. 

Zone Fares and Transferable Short-Ride 
Weekly Cards for Berlin 

T HE Berlin (Germany) Street Railways has always 
been an exception to the European rule of gradu

ated fares for large cities, although the Berlin rapid 
transit lines are on a basis of short-haul and long-haul 
fares as well as two classes of fares. No longer ago 
than October, 1922, in a signed article, De Leonhard 

Hoc"• a.Untergr■ndbahn Berlin 

Wochenkarte 

~L•ttd•rwc,c,._:g,"n.11 
BcfG"11n1..,sbesLut1II 

Gii~:.~}~~i_S~.:k, ~ 
hhrpt1l1 It Tal'lf. f -

U11t1,sehr.d.h1h11te,s U-

Weekly Passes U"ed on Surf...,.e and Elevated Lines In Berlin. 
They Are Good for Only Two Rides a Day 

for Six ""eekdays 

Adler, manager of the system; wrote that Berlin con
ditions did not seem to encourage the use of a graduated 
fare. He said that the average surface car haul was 
only 3.9 km. (2.4 miles), whereas fare collection diffi
culties would not permit a lesser short-haul ride than 
2.5 to 3 km. (1.8 to 1.9 miles). An extensive zone fare 
would drive the public to the cheaper Stadtbahn (the 
Prussian Government's belt lines). 

However, the skyrocket increases in Berlin city fares 
have had such disastrous influence on traffic that the 
city-owned street railways are prepared to fry at least 
a short-haul fare and to add also a modification of the 
old-time weekly card. For example: In the spring of 
1922 the surface cars carried 2,000,000 riders a day," 
but by October, 1922, the traffic had gone down to 
1,050,000. 

It is almost useless to state fares except as ratios 
to explain the innovations. On Jan. 30, 1923, the stan
dard fare was advanced to 150 marks, or 1,500 times 
the pre-war rate! A ticket, including transfer to either 
surface or elevated lines, cost 220 marks. Unlimited
ride monthly cards of non-transferable type cost 9,000 
marks if good on one line only, 12,000 marks when good 
on three lines and 24,000 marks on the system. 
Monthly cards for students cost 2,800 marks. Approxi
mately half rates (80 marks) for single trips apply to 
children between the ages of six and fourteen· years, 
students and apprentices between the ages of fourteen 
and seventeen years and crippled veterans. 

NEW ZONE FARES AND WEEKLY CARD FOR 
SHORT RIDERS 

The foregoing kinds of fares are of the types for
merly standard. To these was added on Jan. 8 a system 
of zone fares for trial on Routes 9, 16 and 116. The 
routes are divided into sections averaging 3 km. (1.9 
miles) and the fare first charged was 50 marks. This 
was raised to 100 marks on Jan. 30, but this sum is 
of course less than the standard fare. Although there 
is an extraordinary proportion of overlapping routes 
in Berlin, the zone fares do not apply to other cars on 
the same streets. 

The second innovation, made on Jan. 8, may be de
scribed as a short-haul weekly card, differing from the 
season tickets or passes in being transferable and in 
being valid for only a limited number of rides. The 
purpose of this card is to encourage short rides in the 
business sections. The test is being made with 1.5 km. 
(0.93 mile) sections on all routes radiating from Alex
anderplatz and Potsdamerplatz respectively. These 
cards were placed on sale for 420 marks, or 35 marks 
for each of the twelve weekly rides possible--a reduc
tion from the 70 marks standard fare and the 50 marks 
single short-haul fare, then in force. The cards are 
not valid on Sundays, but may be used on weekday 
holidays, thereby assuring twelve rides if wanted. 
There is no rebate for rides not taken. Cards are for 
sale on the Saturday before week of use. The punch 
made by the conductor on the first ride determines the 
section on which the card may be used the rest of the 
week. One of these cards is reproduced, together with 
the corresponding weekly card used on the Berlin Ele
vated. 

On the surface weekly ticket the numbers 5 to 19 
at the top of the ticket, overprinted with 1923, indicate 
the week covered by the ticket, as explained in a sched
ule on the back of the ticket. The letters "a" to "m" 
refer to the twelve routes on which the ticket may be 
used. The large letters at the bottom and sides of the 
ticket, "Mo," "Di," etc., refer to the days of the week. 
Monday, Tuesday and so on. 

The elevated weekly ticket is much simpler as there 
is only one route. It, however, is non-transferable and 
the purchaser must sign his name in the lower ruled 
space in the center space on the card. The "7" in the 
upper space indicates the seventh week of 1923. 
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~ignaling on the Frankford Elevated-II 
The Interlocking Features Are Taken Up in This Article, as Well as the Speed Control 

Signals Which Form a Special Feature of the Installation-Junction with 
Market Street Line Involved Unusual Problems 

By.j. N. Dodd 
Consulting Engineer, New York City 

Recently with the Department of City Transit, Phhadelphia, Pa. 

Aulomalic Train Stop, (olor Light !;'lgnals, and Switch and Lock :Movement, Eleetro-Pne11matlo Interlocking, on Frankford Elevated 

IN THE issue of this paper for April 28, 1923, page 
711, the writer explained the layout of the signal 
sys.tern of the Frankford Elevated line, in Philadel

phia. He left the subject with an account of the air 
supply system. There remained to be covered the switch 
interlocking arrangements and the special problems 
involved in the connection at Front and Market Streets 
with the Market Street subway-elevated line of the 
Philadelphia Rapid Transit Company; 

The interlocking plants govern the switches, the 
"dwarfs," the home signals and, except where the signal 
is next to the station, they also govern the approach 
signals. Where a cross-over is adjacent to a station the 
interlocking governs the approach signal on the side 
away from the station. The valves controlling the air 
supply to the switches are of the cut-off type and 
when the movement is completed they cut off the supply 
of air to the pistons and thus eliminate the loss of air 
experienced when the pistons are kept charged at full 
pressure. Because of restricted space these valves are 
mounted on a special bracket fastened outside of the 
bench walk. 

Signals for operation in the normal direction con
' trolled by the interlocking plant are of the semi-auto-

matic type; that is, they may be thrown to indicate 
"stop," but when thrown to the reverse position they act 
as automatic signals and permit a train to proc~ed only 
when track conditions are favorable. Each is equipped 
with an illuminated dial 7 in. in diameter, bearing the 
letter T in white on a dark background. The operating 
rules forbid passing a tower-controlled signal displaying 
a red light without a special call from the towerman. 
Accordingly, mounted on the mast is a permissive or 
"call-on" signal, consisting of a yellow light 5 in. in 
diameter. "Permissives" and "dwarfs" are non-automatic. 
They are manually controlled and give a proceed sign 
only when their controller is operated. Their range is 
500 ft. as against 1,000 ft. for the signals for normal 
operation. 

The interlocking machines are 110-volt, a.c., electro
pneumatic. Each machine is inclosed in a steel case 
having separate, removable doors for each section, to 
give access to the interior. Signal and switch levers are 
painted red and black respectively, and project in oppo
site directions. Levers are equipped with latches to 
prevent accidental movement, and there is the usual 
mechanical interlocking between levers. This locking 
makes it impossible to move a lever until other levers 

, 
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interlocked with it have been thrown to the correct 
position. Movement of a lever immediately locks the 
other levers in position before energy can be applied to 
the unit controlled, and release of other levers cannot be 
effected until the lever has been thrown to the end of its 
travel. This locking prevents the throwing of a switch 
until the signals governing passage over it indicate 
danger, and in the same way it prevents giving a proceed 
signal over a switch until the switch has been locked in 
the proper position and all opposing signals have been 
thrown to the "stop" position. 

For each spare lever, and where space is left for the 
future installation of a lever, room is left in the locking 
bed for one cross-locking bar and one longitudinal bar 
for the full length of the machine. 

ELECTRIC LOCK FOR SWITCHES AND SIGNALS 

Sectional route locking is provided by equipping each 
switch lever with an electric lock which prevents the 
moving of the switch as long as any part of the train is 
on the section. It is also provided with an indication 
lock, circuit controlled, so that when the lever is thrown 

, 
Color-Light Signals st Torresdsle Slreet Eleclro-Pneumatlc 

Interloeklng 

the movement cannot be completed, and thus the me
chanical locking affecting other levers be released, until 
the switch has been moved to and locked in the position 
C'.orresponding to the position of the lever. Each signal 
]ever is equipped with a similar lock, circuit controlled, 
so that when the lever is thrown toward normal the 
movement cannot be completed until the controlling 
1·elays for all signals, including permissive, directly 
controlled and indirectly controlled, have assumed 
their most restrictive position. The circuits for the 
signals, as distinguished from the circuits for their 
levers or relays, are also controlled through relays that 
positively repeat the position of the switch. 

Permissive signals are controlled by a button 
mounted on the front of the machine and placed directly 
below the lever for the semi-automatic signal on which 
the "permissive" is mounted. This button is so inter
locked with the lever that the circuit of the "permissive" 
cannot be completed through its controller until the 
lever has been reversed. The button also depresses the 
trip. 

Electric ·locking is also provided to prevent taking 
away or changing a route after a train has entered the 

approach sections and the motorman has been given a 
proceed signal. Under certain restrictions the approach 
locking can be cut out. The release is by a clockwork 
mechanism which permits throwing the switch only 
after the lapse of a predetermined period. This period 
is adjustable, but the time is made sufficiently long to 
insure that the train will be brought to a stop before 
the switch can be moved. Locking which performs the 
same function is provided in connection with all 
"dwarfs" and with certain semi-automatic signals for 
which approach locking is not provided. This, however, 
is always effective, and is not dependent on the presence 
of a train in the approach section. This locking has 
automatic time release. 

There is a sealed clockwork release for each electric 
Jock on switch levers. This makes it possible to throw 
a switch when a car is on the section, but only after 
the seal has been broken, and it is impossible to give 
any proceed signal other than a permissive over a 
switch unlocked in this way. 

Under each switch lever is a visual indicator of the 
electric-light type, which indicates by a green light that 

Another Installation of Color-Light Signal at Interlocking on the 
Fru nkford I•:Jevated 

the track circuit controlling the lever is unoccupied and 
that the lever may be moved. Under each signal lever 
controlling a semi-automatic signal is a similar indicator 
which shows by a green light that the track circuit con
trolling the semi-automatic signal is unoccupied. It 
is also provided with a red light. When the lever is 
thrown this light indicates by a flash that the relay 
controlling the signal has responded. Incidentally if a 
train is on the section and the signal therefor indicates 
"stop," although the lever has been reversed, this light 
will give a continuous indication. 

PROVIDING FOR REVERSE-DIRECTION TRAFFIC 

There are four traffic levers on each machine. Each 
lever in conjunction with a similar lever in an adjacent 
tower permits the establishment of a reverse direction 
of traffic on a track petween the two towers. but onlv 
when the levers controlling the signals at the entranc 
to the controlled territory are normal and the signals 
indicate stop and at the same time the controlled terri
tory is unoccupied. They are provided with locking 
which does not restrict non-conflicting train movements, 
but permits following trains in the established direction 
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at close intervals. Unde1· each traffic lever is a visual 
indicator which shows by a green light when conditions 
are proper for change in direction of traffic, and the 
lever may be reversed. 

Mounted on an angle iron frame directly above each 
machine is an illuminated model showing tracks, track 
sections, signals, and other features of the interlocked 
section. Each track circuit on the model is colored 
sufficiently distinctive to differentiate adjacent sec
tions. It is also indicated by a round spotlight located 
appl'oximately at the middle of the section it repeats 
and which burns only when the track section is un
occupied. The model has one light for each track section 
within interlocking limits, one f.or each of the approach 
blocks and one for the receding track territory con
trolling the home signal at the entrance to the switch. 

Near each machine is a switch panel carrying the 
following instruments: one voltmeter for the 110-volt 
mains, one air gage, two ground detectors and one 
switch for tower lighting. 

SPECIAL PROBLEM AT FRONT AND ARCH JUNCTION 

Special treatment was found necessary for the junc
tion at Front and Arch Streets, hetween the line from 
Frankford and that from the ferries. At a junction 
point the signal layout must be such as to insure a 
specially high track capacity. It is true that, except 
for interference b.etween trains running in opposite 
directions, if trains are run to s'chedule there will be 
110 more congestion at a junction point than at other 
points of the line operating the same schedule, but it 
is also true that on a rapid-transit line trains cannot 
be run exactly to schedule. One train will stop at a 
station for say ten seconds, while the following train 
may easily be held for as long as ninety seconds. By 
proper dispatching at a number of points these differ
ences may to a certain extent be smoothed out. 

However, the junction at Front and Arch Streets is 
next to the Market Street station, which is served b:v 
the ferries of the shore Imes of the Pennsylvania and 
Reading Railroads. During the summer these roads 
operate a frequent ferry service and most of their pas-

Elt"ctro-Pnt"umntlc Jntt"rlo,·klng Mnchln•, with L<"Vt"r Light Indica
tor~ ,ind Jllumlnnled Trat'k Model and Clockwork 

Time Rel•ases 

sengers take the elevated cars. It frequently happens 
that when a train enters a station there will be waiting 
on the platform the passenger loads from three ferry 
boats, and while these are loading on the train a. fourth 
boat arrives and delays the train even further. . When 
the next train arrives the platform is empty. Delays of 
trains approaching junction points are. unavoidable, and 
if the signals cannot handle the trains0 as they arrive 
from the two lines there will be congestion. 

The necessity for capacity at the Front and Arch 
Streets junction is accentuated by the fact that there 
will be interference between trains going in opposite 
directions. The tracks for Frankford and those from 
the ferries cross each other at grade. This interference 
delays the service on one line and, therefore, of all cars 
in each direction that pass the junction. The signal 
installation must be such as to hantlle, without delay, , 
trains running at very close in~ervals. 1 

t:1 .. ~tro-l'n•nmntle lntnlocklng, with Switch nnd Lock ;\Jovement, nnd Color Light Signals at Dnu1,hln Street, on Frnnkford 
1;1.,.,·alt"d, ln•et, Clo•e-Up Ylew of Switch antl Lock ~lovement on :t'rankford F.J.,.,·ated 
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The grade aiid alignment of the road at this point 
make it difficult to signal the line for high capacity. 
Rules for laying out signals call for rear-end protection 
not less than the distance necessary to stop a train 
running at the 'highest attainable speed. A line 
where the stations are at the tops of grades is easy 
to signal for close traffic. On the down grades from the 
stations the block lengths must be long but the speeds 
are high so that heavy traffic can pass. On the up grades 
into the stations the speeds are low but the block lengths 
are short. Either of these combinations permits close 
running. 

However, when the stations are at the bottoms of 
grades it is difficult to signal for high capacity. The 
trains can reach a high speed on the down grade, so 
that with the ordinary methods of signaling very long 
block lengths are necessary. Practically, on a steep down 
grade terminated by a station, the trains actually run 
at a very low speed as the motorman is afraid to let his 
train out of control. The combination of low speed and 
long blocks prevents close running. 

The grade and alignment at this point are such as 
to present to the trains from Frankford a danger con-

into the station. Except for the curve at the foot there 
are no natural obstacles to high-speed running and it 
would be easy for a motorman to attain a speed on the 
grade from which it would be impossible to brake to a 
speed safe for the curve. The blocks on the curve 
should be long to avoid rear-end collisions. On the other 
hand, the trains must run slow to avoid disaster on the 
curve. With the usual signal layout the track capacity 
would be low, whereas, as has previously l:ieen pointed 
out, a high capacity is essential. Moreover the usual 
signal layout does not prevent high speeds. A signal 
system was necessary which would guarantee safety and 
capacity. 

SPEED CONTROL SIGN~LS SOLVE THE DIFFICULTY 

The solution determined upon was to provide double 
overlap so as to space the trains closer and to install 
"speed control" signals. These are signals which nor
mally display a danger indication, but are equipped with 
a time element which causes them to display a proceed 
signal a- certain number of seconds after the time ele
ment has been energized. This time element is essen
tially a constant-speed motor. 

High and Dwarf Color-Llgl1t Signals and Automatic Train Stops at Entrnnee to :llarket Street Subway, 
Junction of P. R. T, and Frankford Lines 

dition which does not exist to the same extent for the 
trains from the ferries. As the ferry trains start from 
Market Street station they immediately encounter a 
curve of 140 ft. radius, with a total angle of 180 deg. 
by which the road reaches Arch Street. This curve ter
minates in a 5 per cent down grade leading into the 
subway. At the lower end of this grade is a curve of 
200 ft. radius, with a total angle of 90 deg. at the end of 
which is the station. While these conditions are ex
treme, no accident has occurred here in the fifteen years 
of operation. The curve of 140 ft. radius is within full 
sight of the motorman as he starts from Market Street 
and he will not accelerate rapidly to it or run fast around 
it. Before the rear of his train is off the curve he is 
well down the grade and close to the 200-ft. radius curve. 
The layout itself guards against excessive speed on the 
grade. 

For the trains from Frankford a different condition 
is presented. The grade terminates a long straight run. 
At the beginning of the grade is a 2.35 per cent slope; 
then there is one of 4.6 per cent which leads into the 
5 per cent slope, at the lower end of which is the curve . 

The type of speed control usually installed is two
position, and has a single control. This is energized 
when the approaching train enters the block, immediately 
in advance of the signal. It is entirely effective in 
limiting the speed, but it is open to the objection that 
it keeps the speed of the trains to too low a value and 
makes it impossible to get the traffic over the line. The 
motorman, seeing the danger signal ahead, takes no 
chances of being tripped but runs at such a low speed 
that the signal clears well ahead of him. Experience 
shows that the average speed of trains over a line 
equipped with this type of speed control is only about 
half the permissible speed, and this reduction in speed 
cuts into the capacity in about the same proportion. 

The speed control signals decided on for this installa
tion are three-position with two controls. The time 
element becomes energized when the front of the ap
proaching train enters the second block in advance of 
the signal, and the yellow proceed signal is displayed a 
certain number of seconds thereafter unless before this 
time has elapsed the front of the train has entered the 
block immediately preceding the signal. If it has en• 
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tered this block the signal under consideration will con
tinue to display red and its trip will continue raised 
until a predetermined period of time has passed, after 
the train has entered this last-named block. These two 
periods of time are independently adjustable. 

Experience in New York, where this type of speed 
control signal was developed, show that where it is 
installed the speed of the trains is very close to the 
limit for which the signals are set. Trains usually pass 
the signals just at the instant they flash from yellow to 
green and the one ahead changes from red to yellow. 
If the train runs too fast and passes a signal before it 
changes to green, the motorman checks the speed only 
slightly and the next signal is reached just after it 
changes from red to yellow and from that to green. It 
is almost as if the motorman accepts the signals as a 
sporting challenge to run the train at the speed for 
which the signals are set. 

A criticism against this type of signals is that they 
do not make high speeds impossible. Theoretically this 
criticism is true. If the motorman is running at the 
correct speed the nearest raised trip is always the 
second one in advance. It is possible for him to accel
erate over this space at the maximum rate and to attain 
a high speed before he is tripped. However, this criti
cism is more academic than real. The signals normally 
indicate danger at all times of the day and in all condi
tions of traffic. The motorme:q come to accept them as 
part of the existing conditions just as they accept the 
stops at stations. It is as difficult to conceive of a motor
man throwing on full power and running into a signal 
which he knows always indicates danger as it is for 
him instead of stopping at a station to rush through it 
at full speed when he sees a train stopping just 
beyond it. 

To sum up, the speed control signals are such as to 
cause the motorman to run no faster than the predeter
mined speed but to encourage him to run close to it/ ~ 
and in this way to obtain full capacity for the grade. 

It will be noticed that these special precautions cover 
the safe operation down the grade of trains running at 
close headway. They do not cover safety at the grade 
crossing. The precautions 'to this end are simple. The 
crossing movement is between trains from tne ferries 
and trains to Frankford. Safety for this movement is 
insured by mechanical locking in the lever machine so 
that'the switch cannot be thrown for the train to Frank
ford if the position of the switch on the other track 
permits the passage of a train from the ferries. Before 
the route can be set up for the west-bound train from 
the ferries, the switch on the east-bound track must 
first be thrown and locked so that the only east-bound 
movement possible is to the ferries and a crossing is 
impossible. 

As was mentioned at the end of the preceding article 
the contractor for the signal system of the Frankford 
Elevated was the Union Switch & Signal Company. 
This applies to the features covered in the concluding 
article as well as those described earlier. 

During the four· days of the Easter holiday this year 
the railway, omnibus and tramway lines forming the 
"Underground Group" in London carried more than 
16,000,000 passengers. On one day the number was 
5,000,000. In 1922, as stated earlier in this paper, 
the tramway cars of the London County Council carried 
726,000,000 passengers, a record for traffic and 36,000,-
000 more passengers than in 1921. 

Galvanizing vs. Painting of Exposed 
Steel Structures 

THE editors of the Elect1·ical World have recently 
conducted a canvass regarding the relative merits 

of painting and galvanizing steel used in structures 
exposed to the weather. While no definite conclusions 
were drawn, a summary of advantages and disadvan
tages of both practices was prepared. This is given in 
substance below: 
Golvanlzlng--Advantages 

l. Where parts of the struc
ture are not readily accessible 
or dangerous to llfe--for ex
ample, near live wires-galva
nizing has advantages. 

2. Where the structures are 
widely scattered and the cost of 
a careful Inspection would be 
heavy, galvanizing is also ad
vantageous. 

3. Where a permanent ln
stallatlon of sufficient magni
tude to warrant a company d0-
lng Its own galvanizing Is made, 
the coat of galvanizing adds 
only 20 to 30 per cent to the 
cost of the steel. 

4. In fabricated structures 
where bolts are used galvanized 
parts have a longer life. 

5. In some structures It Is 
possible to use lighter steel if 
It Is galvanized than If paint is 
used. 

6. The length of life of the 
galvanizing Is from eight to fif
teen years as compared with 
two to four years for paint. 

Paintings-Advantages 
1. It Is cheaper than galvan

izing, and this makes It particu
larly advantageous for new In
stallations In which the capital 
charge must be kept low until 
the load grows. 

2. It costs little to have paint
Ing done by the normal line 
crew during odd moments. 

3. Paint of dltrerent qualities 
can be found suited to peculiari
ties of the location of each 
structure as regards weather 
conditions, air conditions and a 
changeable environment. 

Galvanlzlng--Dlsadvanta&'e" 
l. First cost la high-reports 

give figures varying from 30 per 
cent greater to nine times the 
cost of painting. 

2. The quality or galvanizing 
varies, necessitating rigid specl
llcatlons. 

3. In certain locations - for 
example, In a damp, salty at
mosphere and In a sulphur
laden atmosphere - galvanizing 
has a very short life, ao that Its 
application Is somewhat limited. 

Painting-Disadvantages 
1. It Is difficult to obtain paint 

of the proper quality for each 
application. 

2. Two or more kinds of paint 
must be used to obtain good re
sults. 

3. Repainting must occur In 
from two to four years, and In 
many cases this Is a very costly 
opera tlon, particularly If struc
tures are brushed or scraped be
fore repainting. 

4. Repainting of live struc
tures Is hazardous and It Is dif
ficult to "kill" substations or 
lines. 

17 per Cent Increase in Railway 
Competition 

DECENT compilations of the National Automobile 
ft Chamber of Commerce show that in 1922 there 
were 12,239,114 motor vehicles registered, as against 
10,464,005 in 1921, an increase of 17 per cent. The 
production of new motor vehicles in 1922 reached the 
startling total of 2,659,064, which passed the previous 
high m~rk of 1920 by 22 per cent. It was an increase 
of 60 per cent over the 1921 production. 

The accompanying table giving the record of pas
senger car and motor truck production and the record 
of registration is something to contemplate. Where 
is the saturation point in the registration figures? 

Indications for 1923, so far, are that production may 
exceed that of 1922. During April, 364,000 vehicles 
were manufactured and shipped, which is 66 per cent 
greater than April last year. 

Yesr 
1911. .. .. 
1912 .... . 
1913 .... . 
1914 .... . 
1915 .... . 
1916 .... . 
1917 .... . 
1918 ... .. 
1919 ... .. 
1920 .... . 
1921. ... . 
1922.. .. . 

·...--Passenger Cars

Number 
199,319 
356,000 
416,500 
534,679 
818,618 

1,493,617 
1,740,792 

926,388 
1,657,652 
1,883, I 58 
1,514,000 
2,406,396 

Wholcsslo 
Vslue 

$240,770,000 
335,000,000 
399,902,000 
4 I 3,859,379 
565,978,950 
797,469,353 

1,053,505,781 
801,937,925 

1,461,785,92.> 
1,809,170,963 
1,093,918,000 
1,567,003,041 

..---Motor Trucke-----

Number 
10,655 
22,000 
23,500 
25,375 • 
74,000 
90,000 

128,157 
227,250 
316,364 
322,039 
147,550 
252,668 

Wbolessle 
Value 

$22,292,321 
43,000,000 
44,000,000 
45,098,464 

125,800,000 
157,500,000 
220,982,668 ' 
434,168,992 
423,326,621 
423,756,715 
166,082,000 
222,635,324 

Tots! Motor 
Vehicle 

Registration 
639,514 
944,000 

1,287,000 
1,711,339 
2,445,664 
3,512,996 
5,104,321 
6,146,617 
7,530,105 
9,177,129 

10,464,005 
12,239,114 
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Why One-Man Operation Is Popula1~ 
in Binghamton 

Better Service, Clean and Well-Painted Cars and Relatively Fewer 
Accidents Please the Public-The Passenger Revenue Increased 
3 per Cent in 1922-Trainmen Prefer to Operate One-Man Cars 

THE operation of one-man cars in many localities 
has not met with entire public approval, and the 
success of the Binghamton (N. Y.) Railway in 

avoiding the difficulties which have sometimes made such 
operation unpopular elsewhere is, therefore, worthy of 
note. All of the local service of this company, comprising 
nearly 90 per cent of the total daily· number of trips, 
is now operated with one-man cars. These are, in the 
main, converted two-man cars, but on only one inters 
urban line are two-man cars now used. Moreover, the 
public is well pleased with the service and has shown 
its approval by increased riding. 

Several factors have contributed to produce this 

Double Door Per1nlt8 Sin1ultnnPOtu. Loading and Unloading 

situation. In the first· place, one-man cars were inau
gurated without any advance publicity. The manage
ment took pains to make no promises beforehand con
cerning improvement in the service, thus avoiding the 
risk of consequent dissatisfaction if it did not mate
rialize. No opportunity was given to prejudiced per
sons to condemn the new cars without a trial. When 
they were ready the railway simply commenced oper
ation of one-man cars, and left it to the public to judge 
them by actual performance. ~ 

Special care was taken that there should be no 
slowing up of service, as it was realized that such a 
thing would soon make the change very unpopular. 
Efforts to maintain speed have been so successful that 
with the same schedule for both types of operation the 
one-man cars are late less often than the two-man cars. 
At the same time particular attention has been given 
to the subject of maintenance, so that the service is 
reliable and the cars always present an attractive ap
pearance inside and out, and every reasonable provision 
is made for the comfort of the passengers. The public 
has come to realize that it is getting a high-class service 
at a comparatively low rate of fare (6 cents). 

The fact that there are no railroad crossings at grade 
is one feature that has been helpful in making one-man 
operation a success, as is also the fact that there is only 
one multiple-fare line. This goes to Endicott and uses 
two-man cars entirely. Another favorable circumstance 
is that no routes terminate in the congested district, 
all running through from one side of the town to the 
other, or in some cases looping near the center of the 
city. For that reason the problem of quickly changing 
ends at busy points with only one man to do the work 
has not arisen. 

On the other hand, there are a number of local circum
stances which tend to increase the difficulties of the 
operator of a one-man car. For example, all signals 
are thrown by hand. Many of the lines in Binghamton 
are single track after leaving the business section of 
the city, and the manipulation of the signals, therefore, 
makes considerable work. There are at the present 
time no electric switches, and hence switches, too, must 
be thrown by hand except at the intersection of Court 
and Chenango Streets, where a switchman is located 
during the rush hours. It is planned, however, in the 
near future to install an electric switch at this point. 

No change whatever was made in the schedule speed 
when two-man cars were replaced by the one-man type. 
The present schedule varies from a little more than 
8 m.p.h. on the slowest line to 11 m.p.h. on the fastest. 
All lines are checked during the entire period of oper
ation by inspectors' stationed at Court and State 
Streets. A summary of these checks showed that on 
twenty-two week days chosen at random and represent
ing all sorts of conditions, the one-man cars were late 
less frequently than were the two-man cars. 

In these checks one and a half minutes variation from 
schedule was the maximum allowed, and all cars two 
minutes late were so recorded. On that basis the one
man cars made a performance well over 99 per cent, 
while the two-man cars were only about 98 per cent 
on time. The average layover at the outer ends of 
the various lines was between two and three minutes, 
and it has been found that this time is sufficient for 
the operator of a one-man car to change ends. To 
facilitate this work all such cars have been equipped 
with fenders ~r life guards at both ends. A change 
of schedule was therefore unnecessary, and experience 
has proved that the one-man car can be operated at the 
same speed as the two-man, or even a little faster. 

Pay-as-you-enter operation prevails on all lines, and 
the railway has installed a number of devices to increase 
speed. A large number prominently displayed and 
illuminated at night indicates at a distance what route 
a car is following, and all front entrance cars are plainly 
marked, as can be seen in the accompanying picture. 
The single-truck cars, although equipped with standard 
safety devices, are not the typical safety car, but are 
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of somewhat heavier construction and have a doorway 
of double width. This permits simultaneous loading 
and unloading and makes for more rapid service. On all 
cars except those of the 500 type, however, the controller 
and doors are interlocked and the latter manually oper
ated. It is claimed that a quicker get-away can be 
obtained by leaving the controller handle on the first 
point and starting the car by closing the door than is 
possible when the door closing, brake release and power 
application have to be done successively. 

There has been a reduction in the relative number 
of accidents since the inauguration of one-man service 
in Binghamton. Comparing the years 1920 and 1922, 
there has been a gain in the number of motor vehicles 
licensed in Broome County from a°Qout 7,000 to 16,000, 
or nearly 130 per cent. At the same time the number 
of collisions between street cars and automobiles has 
increased only 19 per cent. Moreover, there has been 
a reduction in the number of boarding and alighting 
accidents so that the net result is that, in spite of the 
tremendous growth of automobile traffic, accidents in 
1922 were only 17 per cent more than in 1920. The 
relatively smaller number of accidents at the present 
time is attributed by the company to the door interlock
ing devices and the fact that on and off movement of 
passengers is directly under the eye of the motorman. 

A large part of the success of the one-man cars is 
no doubt due to the attitude of the trainmen, who 
prefer them to the older type <!ars. Platform wages are 
5 cents an hour higher in order to compensate for the 
slightly greater amount of work to be done. Johnson 
fare boxes are used with overhead registers. The fare 
being six cents, the operator must be prepared to make 
change and must grind down the box and ring the 
register. Tokens are not used to any great extent be
cause they are sold.without reduction in price. 

In addition to the 'work already mentioned, the oper
ator of a one-man car must record on his daily reports 
card the register reading at the end of each half-trip, 
and upon the completion of his run the beginning and 
ending numbers of fare box and register, and the num
ber of transfers, free riders, etc. He must also fill out 
a memorandum of any mechanical defects found and 
a report of the number of trips made with the car. This 
latter is for use of the shop department in figuring 
mileage for inspection and overhauling. It appears 
fro':11 the foregoing, therefore, that the keeping of nec
essary records has not been sacrified to make the cars 
popular with the trainmen. 

The popularity of the one-man operation with the 
public is not due directly to the cars themselves, but 
to the fact that the saving in operating costs has made 
possible an unusually high standard of maintenance. 
Every car is cleaned before it is sent out of the barn 
in the morning. The interior is swept and sprayed with 
West's disinfectant. The exterior is dry wiped every 
night and treated with Brooks renovator·every sixty days. 

Forty-three new cars have been purchased by the 
Binghamton Railway since 1916. A portion of these 
are single-truck cars, resembling the Birney car in de
sign but of heavier construction, and with the wider 
doors described above. This car has a 9-ft. 6-in. wheel
base, weighs 19,000 lb. and seats twenty-eight people. 
It is claimed that the more sturdy construction saves 
maintenance costs, and permits cartying larger loads. 

The non-rush time-table calls for forty-two cars on 
the road, and twenty-one additional trippers are sent 
out in the late afternoon. Even with this amount of 

service it is important to carry as many passengers per· 
car as can be done without undue crowding. The single
truck cars of the . 500 type can easily accommodate 
seventy-five persons. 

More recently, however, the company Iias purchased 
double-truck equipment. The latest design, of which 
seven additional units have lately been acquired, is a 
steel car built by the Cincinnati Car Company, weigh
ing 32,500 lb. and seating thirty-eight. It has been 
found that these cars carry about the same number 
of passengers when operated by one man as when oper
ated by two men. The explanation of this lies fn the 
fact that passengers tend to gather around the entrance 
whether at the front or at the back, and in either case 
some will move into the body of the car when urged 
to do so and some will not. Accordingly, the carrying 
capacity of the car does not vary greatly, no matter 
which way it is used. 

All cars are equipped with electric heaters and 
thermostats. Center lighting is used with 94-watt 
lamps and an emergency storage battery to supply cur
rent to the red lights in the rear in case the trolley 
leaves the wire. Cars are inspected every 1,000 miles, 
and overhauled every 50,000 miles. Painting is done 

Cars of This Type Are Used Successfully 
for One-Man Operation 

regularly every second year, even though the car re
tains a fairly presentable appearance. Pratt & Lambert's 
standard Tuscan red is used. 

The fact that the cars are clean, well heated,· well 
lighted, well ventilated and bright and attractive look
ing has appealed to the people of Binghamton and 
stimulated the riding habit. Passenger revenue in
creased about 3 per cent in 1922 over the preceding 
year, and bus competition has been forestalled. 

Traffic Congestion in Shanghai 

SHANGHAI (China) claims to have the world's 
largest number of passengers carried -annually per 

mile of track, 7,000,000. The total number increased 
from 11,000,000 in 1908 to 126,000,000 (21,750,000 first 
class) in 1922, with practically no increase in track 
mileage. The number of cars, .however, increased from 
sixty-five to 194. The track mileage to day is only 
2.43 per 100,000 population. In the period mentioned 
the annual car-mileage has trebled, i.e., increased from 
2,000,000 to 6,000,000. 

In the foreign settlement in Shanghai there are 
15,000 public and private 'rickshas, 14,000 wheelbarrows, 
3,000 motor cars and 2,164 hand carts. 
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Connection Triples Freight Business 

T HE Buffalo & Lake Erie Traction Company oper
ates freight service between the cities of Buffalo, 

N. Y., and Erie, Pa., connecting with ·the Jamestown, 
Westfield & Northwestern Railroad at Westfield, N. Y. 
Until the latter part of last year, however, the two roadi:i 
crossed, but had no connecting curve from. one to the 
other. Through freight from points on one railway 
to destinations on the other bad to be unloaded at the 
depot of the first road in Westfield, carted across town 
and reloaded onto the cars of the other road at the 
latter's depot. Whenever suggestions were made that 
a physical connection should be installed the authorities 
of Westfield raised the objection that it would make a 
freight yard of their town. 

An agreement was finally reached, however, between 
the town authorities and the railway officials whereby 
the connecting curve was to be installed and if, after 
a fair trial, it was found to be a nuisance the companies 
practically promised to remove it. The connection was 
made on Nov. 6, 1922, and as a matter of fact there 
have been since that time fewer cars standing in the 
streets than formerly stood there, because through oper-. 
ation without the necessity of trans-shipping at West
field is now possible. 

The town authorities seem entirely satisfied with the 
new arrangement and the freight business has increased 
in a most gratifying way. Under the old conditions 
that part -0f the traffic handled by the Buffalo & Lake 
Erie Traction Company amounted to about $10,000 
annually. At the present rate the business done in 1923 
will be well over $30,000, and it is estimated that it will 
eventually develop to about $75,000 a year. 

California Railway Situation hnproving 

IN ITS REPORT recently issued for the year ending 
June 30, 1922, the Railroad Commission of California 

sums up the electric railway situation there as follows: 
"The street railways of the entire country, during 

the last numb~r of years, have gone through a trying 
and difficult period. Costs and wages have shown a 
disproportionate increase compared with the increase 
in traffic, and the lack of normal traffic increase was 
due largely to the competition of the private and public 
automobile. Even a substantial increase in fares failed 
to keep some of the weaker companies in operation. 

"It seems as though in California, at least, this criti
cal period has come to an end. With the fall in costs 
and with the private automobile competition apparently 
close to the 'saturation point,' the interrupted normal 
curve of traffic increase appears to have returned to its 
original and upward tendency. This has had the effect 
of improving street and electric railway service during 
the last year; with proper operating economies a num
ber of requested rate increases proved unnecessary in 
the commission's opinion; and in general, the street 
and electric railways are in a healthier condition than 
they have been for a considerable period of years. 

"The installation of the one-man safety car has 
proved a distinct benefit from the standpoint of service 
and cost of operation in several communities. Experi
ments with new forms of tickets and commutation rates 
have proved satisfactory in several instances and there 
has been a further effort on the part of the commission 
in all rate cases to do away with unjustifiable discrimi
nation between classes of service and communities~" 

11111 

The Readers' Forum 

Not Practicable to Manufacture Left-Hand 
Thread Lamps 

11111 

THE ARROW ELECTRIC CoMPANY 
HARTFORD, CONN., April 25, 1923. 

To the Editors : 
We have read the communication on the theft of 

lamps shown on page 650. Of course the left-hand screw 
thread on receptacles and the left-hand threading on 
lamps could not prevent the removal of lamps; it would 
simply make the lamps useless, and perhaps that fact 
might not be recognized in time to prevent the actual 
theft but would be found out afterward and the lamp 
destroyed. 

There are several socket manufacturers making lock 
sockets. The type manufactured by P. & S., the H. '.f. 
Paiste Company, Bryant Electric Company, G. E. Com
pany and ourselves is a positive lock. In other words, 
the lamp cannot be removed without the use of a special 
appliance, in our case a key. It also prevents lamps 
jarring or vibrating out of the sockets or receptacles, 
which we should think would be an added advantage as 
far as trains or electric cars are concerned. 

A locking arrangement of this kind which prevents 
the removal of the lamp would, it seems to us, be a 
better proposition than an arrangement which would 
make it possible to remove the lamp but make the lamp 
useless. There would be a considerable amount of theft 
before it was discovered that these were useless. 

Another point is the fact that we have had some ex
perience with left-hand screw threads with the result 
that we will not handle sockets or receptacles using such 
a thread. They become mixed in manufacture and 
cause endless trouble in the field. It is almost impos
sible to keep them separate from standard parts, so re
gardless of the merits of the left-hand threading as 
against the positive lock, our company for one would 
not care to take on a proposition to manufacture sockets 
or receptacles with left-hand screw threads. vVe think 
this would also be the opinion of other manufacturers 
in our line. H. C. POND, Sales Manager. 

Bayonet Sockets Would Prevent L<!mP Thefts 
THE DENVER TRAMWAY COMPANY 

DENVER, COL., April 23, 1923. 
To the Editors : 

Referring to the letters published in your issues of 
March 24 and April 14 on the question of how to stop 
the theft of lamps on electric railway properties, I 
would be glad to give my· idea on the subject,. I might 
mention that :my opinion is the result of thirteen years 
of continuous service in the lighting department of this 
company as foreman. 

The lock sockets on series circuits are out of the 
question, as the additional time consumed in trouble 
shooting would cost more than the lamps by far. On 
multiple circuits sockets are twisted loose with added 
trouble for the :maintenance :man. The left-hand thread, 
as well as any over or under standard size sockets, would 
very likely have some effect in avoiding theft. This 
would necessitate a change in manufacture of lamp 
sockets, including the replacement of present installa-
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tions. Furthermore, you will find a lot of different 
makes of sockets on the system that would make it hard 
to replace the' screw portion only as the cost of tools 
for the makers to manufacture to fit these old types 
would prohibit this. The cost to change them alone 
would cost more than new sockets. 

I would suggest the so-called double-contact bayonet 
socket and lamps of a size that would permit the socket 
manufacturers to use some of the dies and molds of 
present sockets for porcelain parts. This type would 
aid the trouble shooter in locating the bad lamp in a 
series circuit, as a change can be made faster than with 
the screw base. It would do away with the loose lamp 
trouble, which is a common thing on cars and poles, or 
any chattering condition. The destruction of sockets 
due to the arc drawn at the contact when connection is 
broken on a series burning lamp will be avoided. 

The loss of time on the part of carhouse men when 
using pit lamps with extension cords is often due to a 
loose lamp in tbe circuit. The fire hazard of a series 
burning lamp circuit will be overcome, too, as loose lamps 
may ignite the installation of wires and result in a had 
fire, in the event that the burning insulation drops in 
shavings or inflammable material. The safety in this 
respect alone-would warrant the cost of gradual change 
on a whole system to the bayonet type, in addition to the 
gains in other respects. 

Can any better solution be found? w: C. WEFEL, Foreman. 

Preventing Pavement Heaving Outside 
the Track_ Area 

We hope that your article will be carefully con
sidered by other railways, for it surely is a design 
which will, we believe, be more satisfactory to mu
nicipal engineers, as well as to railway engineers them
selves, than that type which makes the track structure 
an integral part of the street paving. 

A. SWARTZ, 
Manager for Receivers. 

Heat Signs in Brooklyn 

T HE cars in Brooklyn are equipped with electric 
heaters with coils connected so that three intensities 

of heat can be obtained. The regulation of the heat is 
controlled from the main offices of the company. When 
the temperature is between 30 and 40 deg. one point 

of heat is used; between 20 
and 30 deg. two points and 
below 20 deg. three points. 

At all depots, switch tow
ers, principal terminals, and 
other i m p o rt a n t points, 
signs similar to the one 
shown in the illustration 
are installed to indicate the 
proper amount of heat to be 
turned on. The readings of 
a number of thermometers 
at various points on the sys
tem are telephoned in to 
the main office, the proper 
amount of heat to be used is 
decided upon and notice is 

THE TOLEDO & WESTERN RAILROAD COMPANY i.=-==--~-==-----=:.....J sent to the men in charge 
SYLVANIA, OHIO, April 26, 1923. Heat Slarns In Brooklyn at the points where the 

To the Editors: signs are displayed. The 
I note on page 677 of the April 21 issue of the card showing the proper number of points of heat--0, 

ELECTRIC RAILWAY JOURNAL an article relating to a ::--1, 2 or. 3-is then slipped into the frame. The train
design of pavement and substructure for street and men are expected to observe these signs as their cars 
interurban railways that over.:!omes the heaving of the pass and make any necessary changes in the position of 
pavement outside the track strip. · the heater switches that may be indicated by the signs. 

The general idea of this type of structure is not new. Where the signs cannot be seen readily at night they 
We do not claim that we originated it, although we are illuminated. 
built something over 1,000 ft. of track in the village of 
Metamora, Ohio, about 1915, designed in this same gen
eral way. Our track, however, was laid upon a 10-in. 
bed of concrete and a retaining curb of concrete 6 in. 
thick was built to the top surface of the paving. On 
the outside of this retaining curb we placed a ¾-in. pre
molded expansion joint the full length of the job. 
Transversely across the track we placed a ¾-in. expan
sion joint every 30 ft. In this trough of concrete we 
placed 2 in. of stone ballast, on top of which we laid 
our ties and rails to true grade. The crushed stone 
ballast was carried half way up the side of the tie and 
on top of this we then laid our concrete paving, which 
was reinforced with ! in. steel mesh wire, with openings 
about 1 in. square. 

This paving today is in very good shape, and the 
adjoining paving outside the track, which was of re
inforced concrete, shows practically no heaving at any 
point. The only place where the paving is failing at 
all is at the. rail joints, where all that is necessary is 
to tighten the bolts and perhaps put in some new bolts. 

Our experience has shown us that this type of con
struction is very satisfactory, and it has been used to 
a great extent in Toledo, Ohict, on the tracks of the 
Community Traction Company. 

A Consolidated Delay Report 

ONE of the steps recently taken by the Chicago Sur
face Lines to remove the cause of delays to its 

service has been to establish a single department where 
every delay to cars, no matter from what cause, is 
promptly .reported, with the length of delay, cause, etc. 
As notices of these delays are received a record is made 
of them, and the record for each day is submitted to 
the management on the following day. At present this 
record is made up to 7 p.m. at night, but within the 
next few weeks, when the company has moved to its 
new offices, there will be a night service by which all 
delays which occur up to midnight on any day will be 
typewritten and manifolded for submission to the 
proper officials when they reach their desks early the 
next morning. The classifications used are as follows: 

Time of delay (hour of the day). 
Line. 
Place of delay to service. 
Run number. 
Car number. 
Direction. 
Cause of delay to service. 
Time cars were delayed: -- hours -- minutes. 
Action taken to maintain or restore service. 
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Association News & Discussions 

Fuel Determinations on Southern 
Pacific Steam Locomotives* 

Road Tests on Oil-Burning Engines Set Standard for Comparison with 
Electric Locomotives-Discussion Shows Variation in 

Performance Computations 

BY A. H. BABCOCK 
Electrica l Eng ineer, Southern Pacific Railroad, San Francisco, Calif. 

W HENEVER electrification of 
steam railways on a large scale 

is advocated one of the principal argu
ments advanced is the large saving in 
fuel sure to result therefrom; in fact, 
this was the initial point of attack in 
the early days of the art, long before 
overtime of train and engine crews had 
become the very real expense in train 
operation it is today. 

Fuel consumption of steam locomo
tives using coal cannot be analyzed as 
can that of electric locomotives, be
cause it is impossible to obtain accurate 
measurements. When fuel oil is used, 
much more precise determinations are 
possible. 

Engine No. 3,614 was selected be
cause the records of the fuel bureau 
showed it to be an "average performer" 
in through freight service. It is of the 
2-10-2 type, having cylinders 27½-in. 
long x 32-in. stroke. The weight on 
drivers is 273,000 lb., on the leading 
truck 29,000 lb. and on the trailing 
truck 46,000 lb. The rated tractive 
power is 63,300 lb. The tender is of 
the cylind!'ical type. It weighs empty 
64,900 lb. and has a capacity of 3,120 
gal. of fuel oil and 10,030 gal. of water. 
-The weight of the tender loaded is 
173,460 lb. 

On every run a different engine crew 
handled the train while making the 
tests, the selection b~ing by the usual 
"first in, first out" method standard on 
the railway. A trained observer rode 
the engine and made all the readings. 
The train weights, taken from the yard
master's reports at the initial points, 
were corrected, during the runs, for 
fuel and water consumed. 

It was found during the test runs 
that all engineers handled the trains 
very much alike, changing throttle or 
cutoff at or near the flags that had 
been placed at the reference points 
given in Fig. 1. l\leter readings and 

. t imes were recorded at all such points 
and at all starts and stops. In the 
final analysis all fuel measurements 
were reduced to 60 deg. F. Approxi
mate correction factors on the train 

• Abstract of paper presented at the s pring 
convention of the Amer ican Institute of 
fJ~c

1
tni~I E ngineers, Pittsburgh, Pa., April 

tonnage for water and fuel were made. 
The train tonnage, then, is the gross 
weight of the train, everything in-
cluded. · 

The result is a complete record of 
fuel consumption. In the ordinary 
system of fuel records all fuel con
sumed in firing up, standing in the 
engine house and on the outgoing track 
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up to the time the engineer assumes 
responsibility, i.e., thirty minutes be
fore he is called to leave the terminal 
is charged to engine house service; aii 
consumed from that time until the 
engine is placed on the incoming track 
at the end of the run is charged to road 
service. 

The fuel consumption may be di
vided into three groups: 

1. Variation of fuel used in firing 
up, i.e., losses independent of the man
ner in which• the engine is used after 
steam is raised. 

2. Fuel burned in holding the engine 
under steam at t~rminals or on the 
road; i.e., losses dependent upon oper
ating staff efficiency, and independent 
of speed. 

3. Fuel consumption while moving; 
accelerating, running, entering and 
leaving sidings, etc., all of which de
pend largely upon tonnage and speed. 

Group 1-For this determination the 
boiler was filled to ~-gage glass, with 
water at 120 deg. F. Steam for oil 
atomb:er and blower was taken from 
the house steam lines until the boiler 
pressure reached 70 lb. gage. Fig. 2 
shows fuel with respect to boiler water 
temperature and steam gage pressure. 
A second curve shows fuel consumption 
with time. 

From other tests it has been deter
mined that the atomizer and blower add 
14 per cent to the fuel consumption. 
Therefore, if 14 per cent of the 84 gal. 
used up to the time when the boiler 
furnished its own steam for these pur
poses be added to the 119 gal. to bring 
the boile'r pressure up to 200 lb. gage, 
we have 131 gal. total fuel used to 
raise steam with feed water at 120 
deg. F. 

Assuming that the fuel consumption 
is proportional to the rise in tempera
ture, the fuel per degree rise is 0.522 
gal.; from wnich then can be deter
mined the value of storing the heat 
from boilers being blown down for 
washing, to use in firing up other en
gines for the road. Thus, to fire up 
with feed water from the hydrant at 
60 deg. takes 167 gal. of oil; simi
larly for feed water at 180 deg., from 
a hot water boiler washing and filling 
plant, 96 gal. With fuel oil at $1.50 
per bbl., the 71 gal. saved per engine 
fired up amounts to $2.54, but the 
saving is even more, because the time 
of turning an engine washed and filled 
with hot water is, by record, three and 
one-half hours less than the seven and 
one-half to eight hours required when 
cold water is used. Heavy power rep
resents an investment worth at least 
$4 per hour. Hence the time saved 
adds $14 per engine turned to the fuel 
saved. and the total economy then is 
$16.54 per engine turned. 

Group 2-The upward branch of the 
time-oil curve, Fig. 2, shows the fuel 
required to hold an engine under steam 
while standing in the engine house 
where these tests were made to be 17.4 
gal. per hour, with no auxiliaries run
ning .. During the tests, placing this 
engine in the open yard, oil used 
averaged 36.6 gal. per hour. Air tem
peratures during this period ranged 
roughly from 20 deg. to 50 deg. F. 
Therefore, 19.2 gal. is the excess fuel 
consumed per engine-hour when stand
ing in the open in ordinary weather. 

Similarly, the fuel cost of standing 
on sidings with full tonnage train is 
found to be 42.8 gal. per hour. Since 
no steam was used for heating in either 
case, 6.2 gal. is the fuel cost per hour 
of maintaining air pressure in the train 
line, ready for service. 

Group 3-To obtain results for the 
third group a more rigid treatment is 
necessary. R. S. Twogood, assistant 
engineer Southern Pacific Company, is 
responsible for the details of the test 
and the analysis of the results. In the 
reductions of the observations, the fuel 
oil density is taken at 0.96; the heat 
content, 18,000 B.t.u. per lb. The time, 
fuel meter reading, fuel temperature 
and location of train were recorded at 
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every start, grade change or other im
portant point, and stop. The speeds 
were determined by counting engine 
driver revolutions. All grade changes 
at other than station points were 
marked by white flags ( see Fig. 1). 
Grade compensation for curvature is 
applied at 0.04 per cent grade per 
degree of curvature. 

Total train resistance was based on 
Schmidt's tables, the value for level 
tangent track being taken at 7 lb. per 
ton. The average thermal efficiency 
was determined from the total horse
power-hours and the fuel burned when 
moving over sections where the total 
resistance was positive. 

The average gallons of fuel per thou
sand ton-miles, in both directions, for 
every section of track, but not corrected 
for variations in speed within a sec
tion, are shown in Fig. 3 plotted 
against equivalent grade, wherein the 
curve as drawn has been adjusted to 
give fuel requirements for constant 
speed. Thus is shown the fuel cost of 
acceleration, and how, in the stop, pro
vided the brakes are not used, a large 
proportion of the work done in accelera-
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tion is made useful in moving the train 
over the track. This is indicated by 
points on the left of the curve; points 
on the right show increase in fuel con
sumptions during acceleration. 

The dotted part of the curve, for 
grades less than 0.5 per cent, either 
positive or negative, should not be de
pended on for accurate results, because 
there is no section of level track be
tween Bakersfield and Mojave. 

A locomotive of lower thermal effi
ciency would burn more fuel for any 
given grade than that shown on the 
curve. The result would be a flatter 
curve. On the other hand a locomotive 
of higher thermal efficiency would burn 
less fuel than shown and the curve 
would be steeper. It is, therefore, 
apparent that the slope of the curve 
is a function of the efficiency, and the 
steeper the curve the higher the effi
ciency. 

From the curve, the fuel required 
per 1,000 ton-miles on a 2 per cent 
grade equals 38.0 gal., and for a 1 per 
cent grade equals 23.3 gal. The differ
ence, 14.7 gal., represents the fuel 
burned moving a 1,000-ton train 1 mile 
over a 1 per cent grade without fric
tion because both figures are for grade 
resistance plus train friction. The 
train friction being the same in each 

case, the difference is for a grade r e
sistance of 1 per cent. A 1 per cent 
grade resistance is 20 lb. per ton. Then 
the work done in moving the g iven 
train 1 mile over a 1 per cent grade 
without friction equals 105,600,000 f t.
lb. This required 14. 7 gal. of fuel or 
1,647,082,080 ft.-lb. The thermal effi
ciency equals 6.41 per cent. This 
method of determining engine thermal 
efficiency is independent of train re
sistance at driver tires, which, at best, 
is difficult to determine accur ately, and 
it should be very nearly correct. 

The fuel burned on a 1 per cent 
gi:ade for grade and train resist ance is 
23.3 gal., from which the t r ain resist- , 
ance equals 11.7 lb. per ton . 

LOCOMOTIVE FRICTION Is LARGE ITEM 

This does not check with the assumed 
7 lb. per ton, because the 7 lb. covers 
only rolling friction, and the 11.7 lb. 
is for rolling friction plus locomotive 
internal friction, s·uch as pistons, valves 
and other engine parts. If Schmidt's 
7 lb. is correct for the rolling friction, 
then the difference, 4.7, is the locomo
tive internal friction. For the given 
train of 1,000 tons this is equal to a 
drawbar pull of 4,700 lb:, or about 9.0 
per cent of the total drawbar pull on 
the maximum grade of 2.31 per cent 
from Flag No. 5 to Flag No. 6. 

As the negative grade increases, the 
fuel consumption is reduced until the 
negative grade resistance is numer
ically equal to the total frictional re
sistance of train and engine. The 
minimum fuel consumption of 2.5 gal. 
per mile as shown on tl;le curve repre
sents standby losses and should be 
about equal to the fuel burned stand
ing on a siding with the train. For 
heavy negative grades the fuel con
sumption is again increased, for pump
ing air for braking purposes. 

The over-all efficiency determined by 
this test, 5.57 per cent, is the ratio of 
the integrated foot-pounds of work 
done by the engine whenever the 
drawbar pull was positive to the total 
energy in the fuel used over the same 
time. Apparently it is constant for 
all grades greater than 0.5 per cent. 

While drifting saves fuel, it is seldom 
possible to drift to rest except on posi
tive grades. Fig. 4 gives a measure 
of the saving that may be made. The 
kinetic energy in terms of fuel in a 
1,000-ton train moving a t 50 miles per 

hour equals 27.74 gal. If the engineer 
makes a sudden stop by heavy braking 
the grea ter part of this is lost in 
heat a t the brake shoes. If his train 
schedule will permit him to drift down 
to 25 m.p.h. before applying brakes the 
fu el equivalent for kinetic energy is 
6.93 gal., and 20.81 gal. of fuel will 
be saved. Drifting to one-half normal 
r unning speed before applying brakes 
saves 75 per cent of the fuel equivalent 
for kinetic energy. The fuel burned 
in actual train movements depends 
upon the efficiency of the locomotive 
and the skill of the engineer, while that 
burned for miscellaneous purposes de
pends upon traffic conditions and the 
general efficiency of the division organ
ization in handling traffic. In this 
discussion the ratio between the fuel 
burned moving the train and the total 
fuel charged to road service is called 
"operating efficiency, fuel." Such a 
ratio is a measure of the operating 
efficiency of the division organization. 
The high value determined by this test, 
92.5 per cent, indicates a co-operation 
between dispatchers and train crews 
not often realized. It indicates also a 
very small margin of possible gain 
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between steam locomotives, well han
dled, and the theoretical limit of the 
electric locomotive, 100 per cent less 
engine auxiliaries. 

Though the locomotive used for this 
test is one of the well known types for 
heavy mountain service, and was tested 
under its most economical load, yet the 
average thermal efficiency is less than 
6 per cent; hence a slight numerical 
increase in this efficiency would result 
in a tremendous saving in fuel. The 
superpower survey showed an expected 
fuel saving of 67 per cent in freight 
service, which means a thermal effi
ciency of about 8.5 per cent. In mak
ing such comparisons it is necessary 

TABLE 1--0RADE AND CURVATURE-TEHACHAPI EASTBOl'ND 
Total 

Pdn ta Location Diatanc e, Rise, Curvature, 
in Fig. 3 F rom To Miles Feet Degrees 

A Kern Jct. Magunden 3. ◄ 17 . 8 
B Magunden Ediaon 3. I 135. 7 

"iU C Edison Flag I 5.6 342 . 9 
D Flag I Flag 2 1.0 - 68. 9 99 . 3 
F, Flag 2 Flag 3 6. 2 268 . 9 589 . 5 
F Flag 3 Flag ◄ 0 Q 89. 0 376 . 3 
G Flag 4 Flag 5 2. 2 I 15. 0 ◄ 17 . 5 
H Flag 5 Flag 6 23 . 4 2,575. 0 6,751. 0 
I Flag 6 Tehachapi I. 2 79. 5 17. 6 
J T ehachapi Summit 1. 8 58. 5 
I( Summit Flag 7 2. I -◄6. 0 jfi, L Flag 7 Flag 8 I. I -65. 0 
1\1 Flag 8 Proctor I . S 5. 5 ◄6 . ◄ 
N Proctor Flag 9 I. 5 - 39. 5 .. gfj 
0 Flag 9 Flag JO 0 .9 - 80 . 0 
p Flag JO Flag 11 I. 9 - 50.0 27 . 9 
Q Flag 11 Flag 12 8.6 -960.0 5◄ 7 . 7 

T otal distance 67.8 
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to take account of the ratio, revenue 
freight weight to total train weight. 
In this study it was 0.743. In electric 
service it may be very different. The 
efficiency determined during this test 
is lower than many published values, 
but, as a rule, such tests are made 
with picked locomotives, especially ad
justed and operated by the best crews. 

It is not desired to give the impres
sion that the values of factors given 
as the result of this investigation are 
absolute and applicable to all condi
tions. It is believed that this method 
of testing attacks the problem from an 
entirely different angle, from which it 
is possible to make, of certain factors, 
analysis in detail that has not been 
possible by other methods. 

DISCUSSION 

Dr. Cary T. Hutchinson, in a written 
discussion, stated that the paper is the 
most noteworthy yet published on the 
subject, and that probably no one ever 
has attempted fuel determinations of 
similar accuracy. It is, however, not 
general in scope, being limited to con
ditions of service on this particular 
section of the Southern Pacific. No 
drawbar pull measurements were made, 
hence figures for efficiency are based 
on calculations of work done from the 
profile, under the author's assumptions. 

Using the data presented, Dr. Hutch
inson says he is led to certain results 
at variance with the author's. By a 
mathematical analysis it is shown 
that the straight part of the curve in 
Fig. 3 should be concave toward the 
axis of abscissas. From another series 
of equations it is deduced that for 53 
lb. per ton resistance, the maximum 
value found in the tests, the oil burned 
was 0.4 ga[ and the efficiency 5.93 per 
cent. The author's maximum thermal 
efficiency of 6.41 per cent is declared to 
be erroneous. The actual maximum 
thermal efficiency, as based on the 
author's curves, is thus 0.5 per cent 
less than the figure he gives. Referred 
to the drawbar the efficiency is reduced 
still further to 4.45 per cent. 

The author says the over-all effi
ciency determined by this test was 5.57 
per cent, and apparently was constant 
for all grades greater than 0.5 per 
cent. The derivation of this figure is 
not given, but it may be taken to rep
resent the average thermal efficiency 
when the engine is doing work, based 
on the oil used during those periods, 
and eliminating all oil used at ter
minals or when the tractive force is 
negative. This efficiency is referred to 
the rim of the driver and not the draw
bar. Using the given values, the fol
lowing is found: 

East- West-

T otal oil, for positive tract ive 
bound bound Both 

force ..... ... ...... .. . . . . . 1,550 547 2,097 
T otal oil, stand-by and nega-

tive tractive force .. ... ..... 291 409 700 

Total oil for the run ........ l ,H I 956 2,797 

The thermal efficiency, based on total 
oil used referred to the drivers, is 4.17 
per cent. But the only "efficiency" that 

is significant in comparison with any 
other form of motive ·power is that re
ferred to the drawbar. From the data 
given, the weight with the tender about 
two-thirds loaded is 250 tons for engine 
and tender, with 750 tons trailing. 
The average efficiency at the drawbar 
is then 3.12 per cent, while the maxi
mum, likewise referred to the drawbar, 
is 4.45 per cent. In a word, assuming 
the author's fundamental result, "5.57 
per cent over-all efficiency," the correct 
statement is an over-all thermal effi
ciency at the drawbar of 3.12 per cent, 
with a maximum of 4.45 per cent. 

Several minor errors in the paper are 
pointed out. · 

Dr. Hutchinson states that the elec
tric drive to replace this steam service 
would be a four-axle, 110-ton electric 
locomotive for 750 tons trailing weight; 
at 15 m.p.h. on the limiting grade the 
input would be less than 2,000 kw. 
Taking the efficiency from power house 
to drivers at 63 per cent (the author 
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assumes 70 per cent in an earlier 
paper), the ratio of power at draw bar 
to that at power house will be 0.55. 
This section is ideal for regeneration. 
Under such conditions the comparative 
figures for energy used are given in the 
following tables: 

TADLE II-WORK DONE AT DRIVERS, 
STEAM DRIVE 

Eastbound Westbound 
Weigbtoftrain,tons. . ... .. 1,000 1,000 
Work at drivers, kw.-br.: 

(a) Grade........ .. . . . . 2,760 985 
(b) Curve. . . . . . . . . . . . . . 250 25 
(e) Track............. . 690 240 

Total........ . . . . . 3,700 1,250 
Available for regeneration 

(a)-(b+c)......... ... . 1,820 720 
Deliverable to contact sys-

tem ( 75 per cent)... . . . .. 1,365 540 
Deliverable at driver (80per 

cent). . . . . . . . . . . . . . . . . . 1,090 HO 
At driver as per cent of 

totalwork . . •. .. . ....... 29 . 4 34.4 

S11me, for round trip, s ame 
Per cent Per cent 

t onoa111e both ways . . ..... 30. 6 per cent 

T ABLE HI-RELATIVE HF.AT REQUIRE
MENTS STEA!\I AND ELECTRIC FOR SAI\IE 

SERVICE 

Weight of train, tons . . .... . .... . 
Energy at driver, total kw.-hr .... . 
Energy at driver, from oil, kw.-hr . 
Energy at driYer, from oil, per 

cent ....... .. . ..... ........ . 
Heat required at dra wbar · per 

kw.-hr., B.t.u .. ... . . .. . . ..... . 
T otal beat r equired, I 0. 6 B.t.u ... . 
T otal heat required , per cent .. . . . 

Steam Electric 
1,000 860 
4,950 4.250 
4,950 2,970 

JOO 60 

I 09,000 45,500 
540 135 
JOO 25 

This means that in comparison with 
the author's test result, electric drive 
would reduce the fuel required by 
75 per cent, a ratio of steam to elec
tric of four. If allowance be made 
for the difference between test and 
service conditions this ratio will be 
even greater. These results are in 
practical agreement with the estimate·s 
of-the superpower report. 

N. W. Storer commended the cotil
pleteness of the test made, but said 
that 7 lb. per ton was too high a train 
resistance for a whole run, so the work 
calculated was more than would be 
the case. He also questioned the ac
curacy of the determination of loco
motive· resistance. 

W. J. Davis pointed out that the 
results were better than could be ex
pected from a coal-fired locomotive, 
stating that the cinder loss varied from 
10 per cent to 18 per cent in coal-fired 
locomotives with the rate of coal burn
ing varying ' from 100 lb. per square 
foot per hour to 125 lb. per square foot 
per hour. 

Mr. Davis's principal point was that 
even though there were fuel savings, 
the fixed charges of electrification 
might easily offset them, but that the 
chief reason for electrification still ex
isted in the advantages in conducting 
transportation. He cited increased 
capacity of tracks, reduction of over
time, very great savings in locomotives, 
repairs per locomotive and reduction of 
number of locomotives, because the 
average steam locomotive was available 
for service only 25 per cent of the time, 
whereas the average electric was avail
able 95 per cent. Mr. Davis concluded 
that because of greater serviceability 
and because electrics could be made 
larger, one electric might actually re
place four to five steam locomotives. 
Thus, said Mr. Davis, even with the 
fuel saving counterbalanced by fixed 
charges the saving in maintenance of 
locomotives, in maintenance of ways 
and structures, and the saving in 
wages, total transportation economies 
of 25 to 50 per cent might be realized. 

Mr. Twogood, in replying for Mr. 
Babcock, said that they had tried all 
sorts of mathematical analyses, espe
cially for the derivation of the curve of 
Fig. 3, and while that was an average 
curve drawn through the points, they 
could come to no other conclusion than 
the one given. He admitted that fuel 
was not the determining factor. He 
pointed out that operating officials were 
interested in the weight of the locomo
tive as well as of the train because 
eventually it was net revenue freight 
which paid the bill. 

C. E. T. A. to l\feet in Detroit 

T HE Central Electric Traffic Asso
ciation will meet at the Wolverine 

Hotel, Detroit, Mich., on Wednesday 
and Thursday, May 16 and 17. The 
first session will be called at 10 a.m., 
Eastern standard time, and ,viii be in 
the nature of a round-table discussion. 
Committee reports and other business 
will occupy the remaining sessions. 
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American Welding Society Annual Meeting 
A Four-Day Meeting Was Filled with Many Reports of Committees 

Which Indicated that the Art of Welding 
Is Progressing Rapidly 

T HE annual meeting of the American 
Welding Society was held in the 

Engineering Societies Building, New 
York, N. Y., April 24 to 27. Reports 
of committees showed that much valu
able work has been done by the society 
during the past year. At the business 
session on Wednesday morning a re
view was presented of the progress 
made during the past year in electric 
arc, gas, thermit and resistance weld
ing. W. L. Warner, assistant to the 
chairman of the electric arc welding 
committee, covered the recent develop
ments in the arc-welding field. He out
lined the results accomplished in the 
direction of standardizing tests for 
welds, referring to the differences in 
details of procedure which have caused 
such widely divergent results. A set 
of standards submitted by the commit
tee marks the starting point of stand
ardization in this line. 

An important work accomplished was 
that in connection with welding-wire 
specifications, on which a report was 
published last December. It incluaed 
specifications for iron and steel bare 
electrodes and iron and steel gas weld
ing rods. Recommended standards for 
coated or covered electrodes and gas 
welding rods for welding high-carbon 
steel and non-ferrous metals were also 
included. 

An.other work of standardization ac
complished was in connection with 
standard definitions. A list of these, 
together with a classification of appara
tus and an outline of the information 
required to be furnished by both the 
supplier and purchaser of arc-welding 
apparatus, was included in a report of 
this committee. 

A report on welded rail joints showed 
that welding is being used extensively 
by electric railways for rail joints and 
that trouble has been experienced in 
all types through breakage. In order 
to secure information of various proc
esses, a questionnaire was sent out by 
the committee, and a critical summary 
of these replies was compiled. The 
A.E.R.A. standard girder rail is being 
welded generally but the prevailing 
opinion seemed to be that a T-section 
is welded more readily than a girder 
section. 

Practical data were given for joint 
plates, filler rods, electrodes, fluxes, 
protective accessories, methods of prep
aration of weld and preheating. The 
general opinion was that joint plates 
should be of low-carbon steel, possess
ing a fair ductility, and that the filling 
material should be of the same nature. 

The high points of development in 
the oxyacetylene processes of welding 
were given by G. 0. Carter, consulting 
engineer Linde Air Products Company. 
The welding of pipes in long stretches 
was considered as the outstanding fea
ture of last year's work in this field. 

A considerable extension of oxy-

acetylene welding to maintenance and 
repair work has resulted during the 
past year. Engineering investigations 
have been conducted to determine 
causes of failure, and recommendations 
of improved practices for handling simi
lar problems in the future have re
sulted. Oxyacetylene cutting is being 
used more extensively than ever. 

Developments in thermit welding 
were outlined by J. H. Deppeler, chair
man of the research committee on 
thermit welding. Mr. Deppeler said 
that the particular advances were in 
connection with more economical use 
of thermit. Considerable study has 
been given to the construction of molds 
so as to reduce the quantity of material 
necessary, and also to provide a con
struction which will permit the "wash
ing" of the welded joints by the thermit 
metal so as to require less material. 
Improvements in the construction of 
molds for welded rail joints have been 
described in previous issues of the 
ELECTRIC RAILWAY JOURNAL. 

A report on resistance welding was 
given by Hermann Lemp, chairman of 
the resistance welding committee. Spe
cial effort has been devoted during the 
past year to the technical problems and 
to the processes which will undoubt
edly aid in extension of the work. 

Two inspection trips were arranged 
for the members attending the conven
tion. Wednesday afternoon was spent 
at the shops of the Third A venue Rail
way and Friday afternoon at the plant 
of the Oxweld Company in Newark, 
N. J. A large delegation witnessed 
numerous electric railway welding 
operations in the shops of the Third 
Avenue Railway. This included weld
ing truck side frames, motor cases and 
broken truck parts, together with the 
building up of bearing fits and other 
wearing parts. The second annual 
dinner of the society was held at the 
Park Avenue Hotel on Wednesday 
evening. 

The program of the technical session 
held on Thursday evening included a 
paper by Prof. H. L. Whittemore, chair
man of the pressure-vessel welding 
committee, on the work done by this 
committee during the year. A review 
showing what the course of training of 
welding operators will include was 
given by J. C. Wright, director of the 
Federal Board of Vocational Education. 
It is expected that this course will prove 
the best so far prepared and its adop
tion is predicted for all the training 
schools in welding. 

The new officers elected for the so
ciety were T. F. Barton, president; A. 
V. Thompson, vice-president of the Pa
cific Coast division; C. L. Jones, vice
president of the Southern division, and 
the following directors at large for a 
term of three years: C. A. Adams, 
H. S. Smith, A. M. Candy and C. J. 
Holslag. 

A.S.T.M. Issues Provisional 
Program 

As usual, the annual convention of 
the American Society for Testing Ma
terials will be held at Atlantic City. 
The headquarters will be the Chal
fonte-Haddon Hall, and the dates Mon
day, June 25, to Friday, June 29. A 
synopsis of the tentative program fol
lows: 

MONDAY 
Morning and a!ternoon, committee meet-

ings. , 
Evening, non-ferrous metals and alloys. 

TuESDAY 
Morning, corrosion, fatigue of metals and 

magnetic analysis. 
Afternoon, wrought and cast Iron, coal 

and coke, and heat treatment. 
Evening, presidential address, Informal 

dance and smoker. 
"\VEDNESDAY 

Morning, steels and methods ot testing
reports of administrative committees. 

Afternoon, committee meetings. 
Evening. symposium on consistency

testing of glue. 

THURSDAY 
Morning. road materials, waterprooftng 

and thermometers. 
Afternoon, timber, rubber and textlles. 
Evening, preservative coatings, cement. 

lime, gypsum and nomenclature. 

FRIDAY 
Morning. petroleum products, electrical 

insulating materials. slate and concrete. 
Afternoon, golf and tennis tournaments. 
Evening, symposium on the properties of, 

and methods of making concrete which re
quire further investigation. 

Safety Promoted in Massachusetts 

A VERY successful congress of the 
Massachusetts Safety Council was 

held in Boston this week. Edward 
Dana, general manager Boston Ele
vated Railway, presided. Elton S. 
Wilde, vice-president and general man
ager Union Street Railway, New Bed
ford, Mass., made an address on "Col
lisions as the Motormen See Them." 

Canadians Wm Meet in Toronto 

JUNE 27 to 30 will be the period of 
the 1923 convention of the Canadian 

Electric Railway Association, which 
will be held in Toronto. Headquarters 
will be at the King Edward Hotel and 
Charles L. Wilson, Toronto & York 
Radial Railway, is chairman of the con
vention committee. Details of the pro
gram will be announced shortly. 

New Yorkers to Meet 
at Bluff Point 

T HE forty-first annual meeting of 
the New York Electric Railway 

Association will be .held on Saturday, 
June 23, at the Hotel Champlain, Bluff 
Point, Lake Champlain, N. Y. The 
program will be announced later. 

Educational Meeting at 
Providence 

T HE New England Street Railway 
Club will meet with the local sec

tion of the A.E.R.A. at the Biltmore 
Hotel, Providence, R. I., on May 10. 
Dinner will be served at 6: 30 and the 
program will follow. Prof. W. H. Tim
bie, Massachusetts Institute of Tech
nology, will speak on the educational 
work for employees of the Boston Ele-
vated Railway. · 
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Maintenance of Equipment 
- -

Home-Made Sander 

T HE accompanying illustration 
shows a home-made sander which 

has been constructed in the shops of 
the Lehigh Valley Transit Company, 
Allentown, Pa. The sanding belt is 
driven by a small motor. The motor 
is located on a framework near the 
floor and has a housing to protect it 
from the dust of the shop. The driv
ing shaft has two 12-in. pulleys, one 
of which is used by the belt from the 
motor and the other for driving the 
sanding belt. The pulleys have sheet-

Ilome-llla.de l\Iachlne In the Shop of the 
Lehigh Valley _Translt Company 

iron guards for the safety of em
ployees. 

ported by sheet-iron plates at either 
end of the table. These tracks are 
bent upward at the ends to provide 
stops, so that the table cannot be 
pulled off the track. 

The height of the table is adjusted 
by moving the sheet-iron plates which 
support the track up or down as de
sired. The vertical shafts attached 
to the plates have screw threads, and 
beveled gears cause these to rotate 
so as to raise or lower the table. The 
two screws at the end are connected 
through beveled gears at the center, 
so that they work in unison by turn
ing a hand wheel at the center un
derneath the table. 

Testing the Lifting Power 
of Jacks 

FOR the purpose of testing the 
lifting power of Simplex jacks, 

which they manufacture, Templeton, 
Kenly & Company, Ltd., Chicago, Ill., 
have devised and used the machine 
shown in the accompanying illustra
tions. This machine measures ac
curately the force which must be 
applied to the jack lever to lift any 
given load, that is, it shows the "man 
power" of the jack. The drawing 
shows the set up for testing a jack 
under 1 ton load. The jack shown 
has a capacity of 15 tons. 

The apparatus consists simply of 
a lever, of which the fulcrum is a 
hardened knife edge placed 45 in. 
from one end and 3 in. from a sec-

Clos,.-l'p Y l .. w of J1H'k In Position 
tor Tei,tin,: 

ond knife edge at the other end. 
This is mounted in a substantial 
frame. Force applied upward by the 
jack at the right-hand end in the 
drawing is resisted by the pull on a 
cord passing over a pulley and carry
ing a weight which, in this case, 
is 3/45 or 1/15 of a ton. 

For convenience in testing, a lever 
66 in. long is used, and the test is 
made with the lever in the starting 
position, as in this position the max-

The sanding belt passes from the 
driving pulley around a similar 
pulley at the opposite end of the 
table, then up to a smaller diameter 
pulley mounted on a lever with a 
spring attachment to keep the sand
ing belt tight. A similar small sta
tionary pulley is used at the opposite 
end above the driving pulley. The 
pulleys and necessary shaftings are 
mounted on a substantial wooden 
framework. 

Ad/vst V-block to 
fTl(1Jntf1in horizontal 
position of /)(1/cmce /J(lr. •• 

The table of the sander is made 
of 2-in. x 2-in. strips held in place by 
sheet-iron bands. The front edge of 
the table is provided with a long 
handle for moving the table back and 
forth as the sanding operation pro
gresses. The table is mounted on 
rollers which operate on a track sup- · 

f 

./JJj-Jb. weight lcmc/5·/l>. 
weights 

)lachlne U,etl 
for Testing 

Llftlnll' Power 
of J1u•k"' 
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imum effort is required and the num
ber of men required for the stroke 
is determined. 

In the No. 29 jack, which is largely 
used by electric railways, the pawl 
center is n in. distant from the 
fulcrum center. When a lining bar 
weighing 25 lb. and having a length 
of 66 in. is used as the operating 
lever, 32 lb. force is required to lift 
1 ton. 

Testing Axles for Flaws by 
Hydraulic Pressure 

GREAT care in the testing of 
axles is exercised by the United 

Electric Railways, Providence, R. I. 
For this purpose the Watson-Still
man hydraulic straightening press 
shown in the accompanying illu'>tra
tion is used. The axle is carried on 
the machine by means of centers 

Hydraulic Axl<"-Stralgbtt"nlng l\le.chlne Used 
for Testing Axles for Flaw• 

mounted as in the tailstock of a lathe. 
Hydraulic pressure is applied to the 
axle from point to point, by means 
of a plunger forced against its upper 
side by pressure in a cylinder cast 
in a yoke, this forming the upper 
part of a traveling carriage. This 
carriage is moved from point to point 
by means of flanged wheels which 
roll on the lower flange, of heavy 
I-beams forming the bed of the test
ing machine. 

During a test the axle is supported 
on two pillow blocks, on-e about 2 ft.• 
on each side of the point of applica
tion · of the force. The axles are 
cleaned of all surplus oil and dirt. 
When pressure is applied oil will 
show on the axle where there are any 
cracks. Inspection is made at all 
shoulder reductions and keyways. 

Good Motor Record 

Through Hard Winter 

N OTWITHSTANDING the fact 
that an unusual quantity of 

snow fell in Binghamton during the 
past winter, -amounting to about 60.7 
in. altogether, the railway had com
paratively few motor failures. The 
total car-miles operated during the 
winter months was 565,993 and the 
total number of motor :failures was 
twenty, or approximately 3.53 per 
100,000 car-miles. In this respect 
the modern ventilated motors made 
a better record than the older type 
non-ventilated motors, there being 
2.32 failures per 100,000 car-miles 
with the former and 7.1 with the 
latter. 

The ventilated motors in service 
on the Binghamton Railway are of 
two types: Thirty-two Westing
house 506-A are used on sixteen 
single-truck two-motor cars weigh
ing 20,000 lb. Six armatures were 
grounded due to overexertion in 
snow, and four fields were grounded, 
one being an interpole field and three 
being main field coils grounded · by 
water. Sixty-eight Westinghouse 
323-V motors are used for twenty 
two-motor cars equipped with maxi
mum traction trucks and weighing 
32,500 lb. and for seven four-motor 
cars weighing 36,700 lb. With the 
323-V motors three armatures were 
grounded due to exertion in snow 
and five fields were grounded, four 
being interpole and one main field 
coil. 

The total number of non-ventilated 
motors in operation is seventy, of 
which thirty-two are GE-80, sixteen 
GE-67 and twenty-two GE-1,000. All 
the General Electric motors have the 
top and bottom motor covers off the 
year around. The GE-1,000 motors 
are on two-motor single-truck cars 
weighing 20,000 lb. and used only as 
trippers. There were no failures of 
this type motor during the past win
ter. The GE-67 motors are used on 
single-truck cars weighing 26,000 lb. 
and on some two-motor double-truck 
cars weighing 35,000 lb. Two arma
tures grounded on account of exer
tion in snow were the only failures 
with this type motor. 

All of the GE-80 motors are used 
on double-truck cars, some being 
32,000-lb. cars equipped with maxi
m um traction trucks and the remain
der being 35,000-lb. cars with Brill 
27-G trucks. These motors had dur
ing the winter four grounded arma
tures and four field coils groundea 
on account of water. The fact that 

• 

the non-ventilated motors are all of 
older design than the ventilated mo
tors accounts to a considerable ex
tent for the relatively greater num
ber of failures of the former. 

A factor that has made it particu
larly important to prevent motor 
failures is the very small numbe~ of 
spare cars available. The Bingham
ton Railway ordinarily has 95 per 
cent of its rolling stock on the road 
in the afternoon rush hours. In or
der to do this an unusually large 
supply of spare parts is kept on hand, 
and whenever inspection shows a 
part to be worn, it is replaced 
rather than risk a failure, by attempt
ing to get additional service. 

Milling Machine for Boring 
Compressor Cylinders 

T HE United Electric Railways, 
Providence, R. I., had in its 

shops a milling machine that was not 
working at 100 per cent output. The 
best routine job for it seemed to be 
the boring out of compressor cylin
ders, and the machine is now con
tinuously at work on this job. The 
accompanying picture shows the 
cylinder casting of a compressor 
bolted to a cast-iron platen suitably 
drilled to receive the different types 
of compressor cylinders. The platen, 
in turn, is bolted to the table of the 

( ' 01nprctu,or Casting on Carrla.go of lUIUlng 
l\lo.chlne Ready for Reborlng of Cylin<len 

milling machine, while the latter does 
the duty of a boring mill. 

While undoubtedly in many cases 
it would be profitable to purchase a 
two-spindle boring mill for this job, 
in this case the milling machine was 
available and it turns out a fine piece 
of work. 

I 
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Simple Combined Screen 
and Sand Drier 

THE ' accompanying illustration 
shows the -plan· used in the car

house of the Eastern Massachusetts 
Street Railway at Fall River for 
screening and drying sand. 

The drier consists of a stove sur
rounded by a conical hopper. Below 
the hopper is a conical spreader or 
deflector on which the sand flows 
out as it dries. This addition was 

Combined Sereen and Sand Drier Used at 
Fall River 

placed at the bottom to spread sand 
and to prevent it from going through 
before thoroughly drying. 

Above the drier is a motor-driven, 
cylindrical screen covered by a piece 
of sheet iron to guide the sand from 
going anywhere but into the screen. 
The bottom part is shaped so that 
it guides the sand into the drier. 
The stones or any foreign material 
other than the fine, screened sand 
roll toward the rear of the screen 
into a pipe and are carried through 
the wall to the outside of the building. 

Soft coal is used for heating pur
poses. The motor is one taken from 
an air compressor removed from an 
obsolete car. As workmen or the 
watchman pass through the sand 
room in the course of their work 
they throw a few shovelfuls of sand 
into the screen and in that way 
assure an ample supply. 

Maintaining Electrolytic 
Lightning Arresters 

THE Lehigh Valley Transit Com
pany, Allentown, Pa., was one of 

the first electric railways to use the 
electrolytic type of lightning ar

·rester and has been obtaining very 
satisfactory results. All arresters 
are installed inside the cars so that 
it is unnecessary to remove them 
during the winter months. In most 
cases space has been found for the 
arresters in the headlining or sides 

of the vestibule platform. In a few 
cases where there was not room for 
these on the platform they have been 
installed inside the passenger por
tion of the car body by providing a 
wooden box for holding the arrest
ers. This box is painted and var
nished to correspond to adjacent 
woodwork. The wiring to the ar
resters is run in either conduit or in 
circular loom. Particular attention 
is given to make the lead from the 
trolley base to the arresters as short 
as possible. 

In the spring, before the lightning 
season starts, all arresters are in
spected and are filled up with solu
tion. From that time on to the end 
of the season they are inspected each 
time the car is in for repairs or 
inspection. -------
Convenient Tackle Aids in 

Dipping Anuatures 
BY JOHN S. DEAN 

Renewal Parts Engineering, Westinghouse 
Electric & Manufacturing Compa ny 

IN CONNECTION with the dipping 
and baking of armatures to increas& 

the life of the windings, experience 
has shown that it is essential to dip 
them with the commutator end up. 
This keeps the varnish from getting 
inside of the commutator, where 
it is likely to cause trouble, as 
it is difficult to dry it out thor
oughly during the baking process. 
One master mechanic has devised a 
very simple and effective clamping 
device for holding armatures in a 
vertical position, with the commu
tator end up, while dipping them, 
and which is also arranged to receive 
the hook from the chain hoist used 
in handling, as shown in one · of the 
accompanying illustrations. The two 

-;:; .. A ir. 
--':.: P~ck,t 

IIF'===,.._~ .W!per 
--=fh~isf _::::-= collar 

Tube Over Armature Slanft During 
Dipping Operation 

swinging side arms of this clamp are 
bent over at the lower end to engage 
the pinion end coil support extension 
or the end bell. The top of each of 
these two arms is provided with a 
number of holes, making the clamp 
adjustable to take armatures of dif
ferent sizes without danger to the 
winding or the commutator. 

f 

In connection with this operation, 
the question of keeping the varnish 
from the pinion end 
of the armature shaft 
has been given consid
erable thought. 0 n e 
method employing a 
tube over the shaft 
was described in the 
ELECTRIC R A IL WAY 

JOURNAL for April 21, 
1922, and a similar 
sleeve method is used 
by the same master 
me ch.an i c who de
signed and built the 
above clamping device. 
After dipping several 
of his armatures he ~ 1~;

1~::t::~1~ 

noted that the portion t Armature In 

of the shaft inside of i. Yer t1ea l Po•l-
• • ) tlon for 

the wiper r I n g was ~ Dipping 
never touched by the , 
varnish. He reasoned that this was, 
no doubt, due to the air pocket formed 
by the wiper ring, so he conceived the 
idea of slipping a small tube, closed 
at the lower end, over this end of the 
shaft. This tube is slipped over the 
pinion end of the shaft just before 
the armature is dipped, which keeps 
this part of the shaft free from 
varnish. This saves the necessity 
of cleaning with benzine or naphtha 
or scraping the shaft after the dip
ping and baking process, and also 
keeps the varnish out of the threads 
of the shaft, thus reducing the ex
pense of handling the armatures 
while giving them this treatment. 

New Equipment 
Available 

A Blueprint Drying 
Machine 

THE C . ..,F. Pease Company, Chi
cago, Ill., which manufactures 

automatic blueprinting machinery, 
has brought out a drier for blueprints 
and photographic prints. The wet 
prints are drawn around a heated 
cylinder by means of an endless can
vas belt and delivered -into a receiving 
tray. The delivery speed of the ma
chine is stated to be up to 8 or 9 ft. 
per minute. A thermostatic control 
is provided where the cylinder is 
heated with gas, whereas for an elec
trically heated cylinder there is an 
arrangement of switches by means of 
which the temperature can be read ily 
controlled. 
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The News of 'the Industry 

Virginian Rail way to Electrify 
$15,000,000 Contract Placed with Westinghouse Company Covers Locomo

tives and Power Supply for 213 Miles of Track-
Single Phase System Adopted 

T HE Virginian Railway has an
nounced its decision to electrify 213 

miles of track between Roanoke, Va., and 
l\Jullens, W. Va., at a cost of $15,000,-
000. The division to be electrified 
crosses the Allegheny Mountains. The 
a.c. single-phase system will be used. 
The order for the electric locomotives, 
power house, transformer stations, and 
other apparatus has been awarded to the 
Westinghouse Electric & Manufactur
ing Company and is said to form the 
largest railroad electrification contract 
ever placed. 

"The Virginian Railway, one of the 
newest systems, is a leader in heavy 
operation, and this undertaking _will 
be epochal in the history of America_n 
railroads," said Frank H. Shepard, di
rector of heavy traction for the West
inghouse Company. "Built by the late 
Henry H. Rogers, of the Standard Oil 
Company, in accordance with the most 
modern engineering practice, it has 
been renowned for the excellence of its 
construction, the immense size of its 
trains and its low ton-mile costs ever 
since it started operations in 1909. The 
Virginian, as a matter of consistent 
policy, has regularly increased the size 
of the trains with every improvement 
in railroad equipment, until today this 
railroad is operating the heaviest trains 
-in the world and hauling them by the 
most powerful of steam locomotives. 
lt is now moving 7,000,000 tons of coal 
per annum, but this capacity is not 
enough. Still further increasing the 
size of the trains is impossible with 
steam, for the limit in the motive 
power appears to have been reached. 
Hence it has been decided to electrify 
with the alternating-current system 
this limiting mountain grade division. 

"The chief advantage of electric 
operation is the greater power that 
can be applied to each train. The larg
est steam locomotives now in use on 
the Virginian are the articulated Mallet 
type, three of which are used to move 
5,500-ton trains over the grades. Their 
combined power does not exceed 7,000 
hp., and their speed on the grades is 
only 7 m.p.h. The new electric loco
motives, however, developing 20,000 hp. 
per train yill haul 9,000-ton trains up 
the grades at the rate of 14 m.p.h., and 
it will be entirely practicable to in
crease this power so that 12,000-ton 
trains can be handled at the same 
speed. 

"This electrification is one of the 
largest railroad projects since the world 

war. It is undoubtedly the forerunner 
of other similar undertakings, because 
it is generally recognized that the traf
fic-carrying capacity of a number of 
our leading railroads must be increased. 

"A feature will be the use of regen
erative braking on the down grades, 
which will not only reduce wear on the 
brakeshoes and wheels and improve 
operation, but will save 15,000,000 kw.
hr. of electric energy per year. 

"Power will be obtained by a 90,000-
hp. generating plant to be erected on 
the New River, supplying 88,000-volt 
current to the transmission line. This 
is to be stepped down to 11,000 volts 
by transformer stations placed along 
the line." 

Ottawa Board of Conciliation 
Formed 

The employees of the Ottawa Elec
tric Railway, who are members of the 
Amalgamated Association, on April 16 
applied to the Minister of Labor for a 
board of conciliation _under the indus
trial disputes invesfigation act. A 
board has been formed. George D. 
Kelley of the firm of Ewart, Scott, 
McLaren & Kelley, Ottawa, has been 
appointed for the company, and Harold 
J. Burns, barrister, Ottawa, for the 
employees. The demands of the em
ployees are that all employees shall 
belong to the union; that the eight
hour day be established in all depart
ments of the company's business, and 
that hourly rates of wages be increased 
by 25 per cent. The board will prob
ably begin its sittings shortly. 

Detroit Officials Opposed 
to Wage Increase 

At a meeting on April 28 of platform 
men of the Detroit Department of 
Street Railways, members of Local No. 
27, a letter from the street railway 
commissioners to the officers of the 
union was · read which explained the 
attitude of the municipal officials in 
regard to the 20 per cent increase in 
wages asked by the men. 

The communication advised the men 
that their request for a wage increase 
was untimely and could be discussed 
more properly after May 15, on which 
date the Department of Street Rail
ways will have completed one full year 
of operation. It is explained that a 
study of a report for the year will 
enable the members of the commission 
to go more thoroughly into the requ':!st 

of the platform men and study the 
conditions. 

The request, which was practically 
refused by the commission, will be 
taken up with Mayor Doremus at some 
future date by a committee of the local 
organization's officers appointed by the 
men at the .meeting. The date of the 
proposed conference with the Mayor 
has not been decided. The men have 
c'ecided to ask Judge E. J. Jeffries to 
represent them in case the petition for 
the increase in pay is submitted to 
ar·bitration. 

Wages of Pacific Electric 
Trainmen Raised 3 to 

6 Cents an Hour 
An increase in wages of trainmen 

of the Pacific Electric Railway, Los 
Angeles, Calif., approximating $350,000 
annually and effective April 16, 1923, 
was announced on April 12 by D. W. 
Pontius, vice-president and general 
manager. The change will have the 
effect of increasing the present scale 
3 to 6 cents an hour, according to the 
class of train service. In making this 
announcement, Mr. Pontius states that 
the new rates are partly a restoration 
of the rates in effect prior to Oct. 1, 
1921, at which time a reduction was 
made in the wages because of economic 
conditions. 

Mr. Pontius stated that the work in 
the train service was more trying and 
confining than in any other branch of 
railway service, as the hours, in a 
great many instances, were irregular 
and that the increase was made with 
the view of keeping in the company's 
employ a good class of men. 

At the time of the wage reduction 
in 1921 other departments of the com
pany were not affected. This increase 
in trainmen's wages will not affect 
other departments of the company. 

Following is the schedule of the new 
rates in cents per hour: 

Street Car Service Hourly 
First three months ...... ·.,, ...... , 49 
Next nine months . . . • . . . . . . . . . . . . • 50 
Second year . . . . . . • . . . . . . . . . . . . . . . 5H 
Third year . . . . . . . . . . . . . . . . • • . . • . • 521 
Fourth year and thereafter . • . . . . . . . 63i 

Double-Track lnterurban 
First year . . . . . . . . . . . . . • . . . . . . . . . . 52i 
Second year . . . . . . . . . . . . . . . . . . . . . . 65 
Third year .............•. , . , . . . . . 66 
Fourth year and thereafter . . . . . . . . . 67 

Single-Track Interurban 
First year . . • . . . . . . . . . . . • • • . . . . . . . 65 
Second year . . . . . • . . . . • • . . . . . . . . . . 57i 
Third year . . . . . . . . • . . • • . • . • . • • . . . 58 i 
Fourth year and thereafter . . . . . . • . . 69 i 

Freight and Work Train 
Service 

Motormen and conductors (flat 
rate) . . . . . . . • . • . . . • . . . . . • • . . . . . 66 

Brakemen and switchmen (flat 
rate) ..........•• , . . . . . . • . . . . . . 60 

Trolleymen (flat rate) . . . • . . . . . . . . 55 
Yard foreman "(flat rate) . . . . . • . . . . . 66 

Minimum rate for new men entering the 
service $125 per month. 
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Commissioner Convinced Railway 
in Birmingham Is Right 

The Birmingham Railway, Light & 
Power Company, Birmingham, Ala., is 
nearing a settlement of all its disagree
ments of the past over street paving, 
fares and the Jim Crow law recently 
adopted by the City Commissioners. 
According to D. E. McLendon, chair
man of the city commission, the differ
ences may be settled within a few 
days. 

It is believed that the company will 
agree to reduce its fares from 8 to 7 
cents, · to pave certain streets which 
have been in dispute, and to partition 
all cars, thus separating the whites 
from the negro passengers.-

It is also possible that the jitneys 
will go. In speaking of the jitney Mr. 
McLendon said: • 

I! Blrmlngham•s growth Is not to be 
retarded. It is time that we take the jit
neys off the streets. In justice to the Bir
mingham Railway, Light & Power Com
pany the present situation must be remedied 
quickly. It Is time and more than time to 
taka a definite stand. The stand I take 
Is that the jitney must go. Birmingham 
has given the jitney a fair trial, and I 
cannot see where It has been of any advan
tage. Of course, there are Individual and 
group Instances where the jitney has been 
a convenience. but that does not otrset the 
great cost It entails In direct financ!al loss 
to the city, and in keeping our biggest pub
lic service Institution in bankruptcy. 

Commissioner McLendon was refer
ring to the railway, which has been in 
the hands of a receiver for some time, 
and according to him the jitney is 
largely responsible for this condition 
of the company. 

Mr. McLendon declared: 

winsville, Fulton and Oswego, has re
newed an agreement with its men on 
practically the same terms as last year 
with the rate remaining at 53 cents. 
Some of the working conditions have 
been slightly changed. 

This agreement is fundamentally the 
same as that just executed between the 
Rochester & Syracuse Railroad and its 
employees. Only one interurban wage 
problem is unsettled and that is be
tween the men and the Syracuse North
ern. These employees are asking an 
increase to 53 cents from 48 cents an 
hour. 

The Auburn & Syracuse has settled 
its differences with its men. The new 
rates for city men will be 49 cents an 
hour and 50 cents for interurban em
ployees. Freight and express employees 
are to get 52 cents. 

Pittsburgh Wage Matter 
Remains Deadlocked 

The matter of wages and working 
conditions for employees of the Pitts
burgh Railways has been hanging fire 
now for several weeks and up to May 3 
the deadlock remained unbroken. As 
was reported in the ELECTRIC RAILWAY 
JOURNAL, issue of April 14, the re
ceivers of the property had requested 
the employees to modify their demands 
on the ground that the 10-cent cash 
fare now in effect would not be suffi
cient to meet the proposed 20 cents an 
hour increase in pay. 

On May 2 the employees voted 2,177 
against 9 to reject the offer of the In direct cash re,·enue the city Is losing 

$12,000 a year because of the curtailment of receivers to increase the wages 10 per 
Income to the city from the company. The cent or 6 cents an hour. This would 
company Is sustaining a dead loss of h 
$60,000 every year. The jitneys are the bring the maximum to 66 cents. T e 
cause of this loss. executive board of Division 85 repre-

In speaking of the paving matter, senting the 3,000 motormen and con
over which the company and the city doctors employed by the Pittsburgh 
have been squabbling for some time, Mr. Railways was still in session on May 3 
McLendon said: and had reached no decision on the 

It is not fair for the company to have to question of ceasing work. 
pay many thousands of dollars for the The receivers on May 2 reiterated maintenance of streets used by the jitneys. 
Immediate steps should be taken to relieve their proposal to place the entire ques
the present Intolerable situation. Every tion of working conditions and a wage visitor coming to Birmingham, every pros-
pective factory, Is at once made aware increase before the Board of Arbitra
that our most obvious public utility Is In tion, but this the international vicethe hands of a receiver. That cannot but 
react to the city's discredit. president and the secretary of the local 

We should take Into consideration the union refused to approve. Two probgreat sums of money the company has paid 
out for permanent Improvements In Bir- !ems are being passed on by the exec
mlngham. It has paid much for street utive board. 
surfacing In practlcally every section of 
the city and Its only return on the Invest- . They are: (1) How to avoid arbi
ment Is community Improvements which trating the controversy which the re-make more passengers. I don't think It • 
just for the jitneys to step In without ceivers of the Pittsburgh Railways pro
paying one cent toward these Improvements posed on May 2 as an alternative to and reap the rewards. It Is time to enact 
laws that will take the jitneys oil'. the streets the rejection of the offer of a 10 per 
and forever prevent them coming back. cent increase, and (2) how to win the 

Wage Agreements in New York 
Being Effected 

Fears of a strike among trolley 
workers in Syracuse, N. Y., are rapidly 
being dispelled as new agreements are 
being approved by the workers. One 
of the matters that remain to be ad
justed, however, is the new scale for 
New York State Railways men. The 
men on these lines have ratified a de
mand for a 30-cent increase. 

The Empire State Railroad Company, 
operating lines from Syracuse to Bald-

receivers of the company over to restor
ing the 1920 and 1921 wage rate of 70 
cents an hour. 

The employees are asking a 33i per 
cent increase or a maximum rate of 
80 cents an hour, which i!! 10 cents an 
hour more than was received during the 
war. It is reported that the executive 
committee has authority to call a strike 
without further vote by the members 
of the union. 

It is believed that if the receivers of 
the company ,vill offer 70 cents, the 
peak wage paid during the war, the 
men will accept it. 

Will Disclose Operation in Spar
tanburg Under Commission 

Management 
The South Carolina Gas & Electric 

Company, Spartanburg, S. C., now op
erated by the South Carolina Railroad 
Commission, was scheduled to be the 
subject of a public hearing in Spartan
burg on April 27, at which time the 
company was to submit statements as 
to its operating costs and earnings, 
with a view to letting the public know 
how it is getting on under the Railroad 
Commission management. 

The Railroad Commission in an
nouncing the hearing stated that it 
was considered at the request of the 
Spartanburg company. The Railroad 
Commission says, however, it does not 
know whether the company desires a 
discontinuance of the present plan of 
operation or desires some amendment to 
it. The petition for the hearing states 
that it is asked in the interest of the 
rights of the public. 

The commission is asked to "issue 
such orders as in its judgment it 
deems expedient and necessary to pro
tect the rights of the public and the 
interests of those who avail themselves 
of or are dependent upon the service 
of the company." 

The Railroad Commission has in
structed the railway company to sub
mit at the hearing a complete financial 
statement and planned to hear any 
representative of the public. 

Some months ago the Spartanburg 
company discontinued its cars, an
nouncing that losses made the move 
necessary. The Railroad Commission 
ordered service resumed, on long 
schedules, and the commission has since 
been in charge of the situation. Re
cently regular schedules were ordered 
restored, and a 5-cent rate of fare was 
put into effect. 

City and Railway in TorQnto 
Appeal Arbitration Award 

The Toronto Railway and the city of 
Toronto have appealed against the ma
jority award of the arbitration board 
appointed to determine the value of th(! 
Toronto Railway Company's property 
taken over by the city on the expira
tion of the franchise on Aug. 31, 1921. 
The railway's notice of appeal asks 
that the city appeal be set aside, that 
the whole matter be sent back to the 
arbitration board with the instructions 
that it include in the amount the 
value of the main office bullding at 
King and Church Streets, the Scarboro 
Beach property and the St. Lawrence 
Street property and other items which 
the arbitrators rejected. The price to 
be paid by the city for the properties 
had been fixed by the board at $11,188,-
500. An abstract of the arbitration 
finding was published in the ELECTRIC 
RAILWAY JOURNAL for Feb. 10, page 
247. It is stated that there is no dis
·pute between the parties with regard 
to items making up about $7,000,000 
out of the $11,188,500 awarded by the 
majority board. 
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Bus Franchise Defeated 
.McAdoo Interests Lose in Los Angeles 

-Railway Will Ha,·e Opportunity 
to Make Good 

The so-called McAdoo - Hellman 
twenty--0ne year motor bus franchise 
was defeated on May 1 by Los Angeles 
voters by more than 12,000 votes. The 
proposition for repealing the present 
jitney bus ordinance was also defeatect 
by more than 4,000 votes. As a result 
public motor carriers will continue to be 
banned in the down-town district. 

The People's Motor Bus Company, 
conceding defeat, filed an application 
with the local Board of Public Utilities 
immediately after the election with
drawing all its propositions for motor 
bus lines in Los Angeles over sumt 
nineteen routes paralleling all railway 
lines and reaching practically every 
section of the city. The withdrawal, 
however, is given as temporary. The 
Hellman-McAdoo interests, back of the 
People's Company, state there is no 
necessity of their company entering the 
field again now, as railway companies 
have promised Los Angeles adequate 
bus lines and improved rajlway service 
to relieve the transportation congestion. 

After the election the railway of
ficials declared the promises made by 
them to the people of Los Angeles be
fore the election would be fulfilled at 
once. Work will be started immediately 
on improvements to cost in excess of 
$6,000,000. 

The failure of the voters to grant a 
twenty-one year irrevocable motor bus 
franchise and the decision not to re
peal the present jitney ordinance arc 
generally interpreted to mean that the 
voters were unwilling to cripple the 
Los Angeles railway lines. 

Under the present laws of Los An
geles the Board of Public Utilities can 
grant motor bus permits for operation 
outside of the downtown district, but 
evidently Mr. McAdoo's company did not 
see fit to spend $1,000,000 for bus equip
ment and operate under thirty-day per
mits or even yearly permits. 

Prior to the election the two railways 
filed a joint application with the Board 
of Public Utiilties for permission to 
install motor bus service in the Holly
wood district on a 6-cent fare basis with 
interchangeable transfer. This appli
cation outlined that the two railways 
would be consolidated and promised an 
extension of the Los Angeles Railway 
lines into Hollywood and the establish
ment of universal transfers. The ap
plication stipulated a 6-cent fare be
tween bus and Pacific Electric Railway 
cars and a 10-cent fare between Los 
Angeles Railway cars and buses within 
defined districts. The statement filed 
with the board practically admits that 
when the State Railroad Commission 
completes its survey of the local rail
way systems they will be consolidated 
as one system and that upon consolida
tion provision will be made for the ex
tension of the Los Angeles Railway 
lines into Hollywood territory. 

"Independents" are filing applica
tions for revocable bus permits for 
operation in various sections of the 

city, but the substantial element of the 
city is demanding the Los Angeles 
Motor Bus Company, which was or
ganized by the two railway companies, 
be given all permits for motor buses 
to be operated in co-ordination with 
the railway lines. The majority mem
bers on the local city Board of Public 
Utilities are inclined to give permits 
to the independents and the railways. 

William G. McAdoo of the Peoples' 
Motor Bus Company made the follow
ing statement: 

My Eastern clients have w ithdrawn their 
application to establish a m otor bus sys tem 
In Los Angeles, and I think they h a ve r end
ered a genuine service to the community In 
focusing the attention of the public on the 
city"s imperative transportation problem. 
The railway monopoly under threat of com
petition has made various promises to m eet 
the transportation necess ities of the com
munity. Those comprehend consolidation of 
the two street car lines. the building of sub
ways, the extension of railwa y lines and the 
operation of motor buses. Everybody will 
await with Interest performa nce In accord
a nce with these promises. 

Wage Advance in Cleveland 
The wages of motormen and con

ductors of the Cleveland Railway were 
increased 5 cents an hour, starting May 
1, as a result of arbitration between the 
Cleveland Railway and the street car 
men's union. The wage increase makes 
the new wage scale for the Cleveland 
trainmen-55 cents an hour for the 
first three months service, 58 cents an 
hour for the next nine months and 60 
cents at the end of the first year. 

The decision of the arbitrators was 
not unanimous, the men's representa
tive, Judge Frederick Walther, dis
senting from tlie award, which was con
curred in by Judge Fielder Sanders, 
former City Street Railway Commis
sioner, and Thomas P. Schmidt, repre
senting the company. 

Following announcement of the 5-
cent wage increase there was much 
dissatisfaction among the trainmen 
because they had asked for an advance 
of 15 cents an hour. 

.Meeting with the executive commit
tee of the car men's union, John J. 
Stanley, president of the company, 
intimated that the company soon might 
have a proposal for establishing a pen
sion system for employees who have 
long been in the service. 

Oil City Men Get Increase 
To show appreciation for the effi

ciency of its trainmen and also to 
attract the best type of man for serv
ice on its lines the Citizens Traction 
Company, Oil City, Pa., bas voluntarily 
raised the wages of all motormen and 
conductors 5 cents an hour. The new 
scale is retroactive to April 16. · 

Under the present arrangement for 
the first six months of service men will 
receive 46 cents an hour; for the sec
ond six months, 48 cents, and for the 
third six months and thereafter, 50 
cents an hour. One-man car operators 
will receive 5 cents an hour additional. 

The old scale of 41, 43 and 45 cents 
became ·effective on June 1, 1921, and 
was a 10-eent reduction from the sched
ule which went into force on April 26, 
1920. 

-

Foreign News 

Liverpool Plans $1,500,000 
Overhaul Shop 

It is proposed by the Liverpool Tram
ways Committee to erect a car over
hauling depot capable of dealing with 
about twelve cars weekly, so that the 
whole stock of 650 cars may pass 
through the shops in a year. The esti
mated cost is £300,000. 

In consequence of a further fall in 
the official index figure of the cost of 
living, the National Joint Council for 
the British tramway industry has, in 
accordance with the sliding scale agree
ment, announced that from the first full 
pay period in May a reduction will be 
made in tramway employees' wages of 
ls. per week. This makes the total re
duction since the maximum period of 
15s. per week. The index figure is now 
74 per cent over the figure for August, 
1914. 

The British Minister of Transport 
announces that he proposes to include 
the tramways (temporary increases of 
charges) act in the expiring laws con
tinuance bill of the present session. This 
means that the operation of the act 
which authorizes higher fares than th~ 
statutory maxima and which would ex
pire this year, will be prolonged till 
December, 1924, The act was a tem
porary one passed to meet post-war 
conditions of high working expenses. 
The latter have now come down some
what, but not sufficient to justify a re
turn to pre-war fares. The index figure 
of the cost of living is still 74 per cent 
above the pre-war basis. 

The rapid increase in the number of 
aerials for use in connection with the 
wireless broadcasting is giving some 
apprehension to British tramway au
thorities. In connection with post office 
wires the regulation is that when these 
cross above tramway overhead conduc
tors efficient guard wires must be 
erected. The Council of Tramways & 
Light Railways Association has written 
to the Ministry of Transport on the 
question of what would be the position 
of a tramway undertaking in the event 
of accidents to third parties arising 
from a wireless aerial falling across 
the trolley wire and coming into con
tact with a person. The Council main
tains that it is unreasonable that a 
tramway undertaking should be liable 
to put up guard wires in any case ex
cept where they arrived on the scene 
subsequently to the people against 
whose property the guard wires are 
required to give protection. The Coun
cil urges that a regulation should be 
framed so that those arriving on the 
scene with their wires subsequent to 
the construction of the tramway shall 
themselves be under the obligation to 
bear the cost of providing any necessary 
protection for the prevention of acci
dents. The Ministry of Transport is 
in communication with the Postmaster
General on the subject. 
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Financial and Corporate 
1~111 

$167,403 Increase in Net 
Trustees of Eastern Massachusetts 

Street Railway Present Figures 
Covering 1922 Operations 

The public trustees of the Eastern 
Massachusetts Street Railway, Boston, 
have presented the following report for 
the year ended Dec. 31, 1922: 

EASTERN MASSACHUSETTS STREET 
RAILWAY EARNINGS 

Combined financial statement o! the oeventeen 
operating districts included in the system. 

Passengertevenueu . • ... 
Freight and other revenue 
Rental,,. advertising, etc .. 
Interest; other income .... 

Total revenue •. •••.... 
Expenses: 

Way and structures ... • .. 
Equipment. . . ...... .. .• 
Power .•..... . .• •... . .. 
Car operation . .. .••. ••.• 
lnjunes and damages . •.•• 
Insurance ... . . .. . . . . .. • 

~:te:rer:l;,·::::.::::: : 
General wages and 

expenses .... .... ..... 
Miscellaneous expenses .•. 

Operating expenses .... 
Taxes .••.. . • ••.••..... • 
Gros income . • . ..... .•. 
Interest and rentals ...... 

192i 
$9,989,729 

56,464 
252,892 
413,578 

$10,712,663 

$1,879,506 
1,250,715 
1.082,151 
2,345,373 

356,701 
162.588 

13,546 
77,258 

247,121 
343,131 

$7,758,090 
396,823 

2,557,749 
1,497,956 

1921 
$10,681,352 

36,899 
265,122 
334,891 

$11,318,294 

$1,768,078 
1,518,279 
1,350,996 
2,658,888 

362,312 
153,966 

9,912 
79,017 

263,910 
288,745 

$8,454,103 
348,750 

2,513,410 
1,623,021 

Net income........... $1,059,792 $892,389 
Operating expenses include charges for depreciation 

amounting to $848,753.00 in 1922 and $992,847 in 
1921. 

$95,215 wa.s added to the insurance fund in 1922. 
The corresponding charge in 1921 was $80,000. 

Gross receipts from car fares in 1922 
were $9,989,728, a decrease of $691,622, 
or about 6½ per cent compared with 1921, 
Other items of revenue and income in
creased $85,021, so that the net de
crease in total revenue was $605,601. 
On the other hand, operating expenses, 
including taxes, decreased $647,939 and 
there was, therefore, an increase in 
gross income of $42,338, notwithstand
ing the large loss in revenues. Fixed 
charges and rentals showed a decrease 
of $125,065. The final result was an 
increase in the net income for the year, 
compared with 1921, of $167,403. It 
was not until toward the end of 1922 
that passenger revenues equaled those 
of the corresponding months of 1921. 
This improvement is traceable princi
pally to better industrial conditions in 
several of the cities and towns served 
by this company, which have been in 
a state of deoression since early in 
1921. 

The $1 punch-card reduced-rate ticket 
continues in effect in most of the cities 
and towns. It is interesting to note 
that it is being used almost exclusively 
except bv transients and casual riders. 

General operating expenses, exclud
ing taxes, were $696,012 less than in 
1921. The cost of operating cars was 
reduced more than $300,000. This was 
due to numerous economies and in
creased efficiency, and the use of one
man cars throul!."hout the twelve months 

as against the general use of one-man 
cars only during the latter part of 
1921. 

The cost of maintenance of equip
ment was reduced $267.568 through 
better repair shop conditions and be
cause the electrical equipment of cars 
suffered comparatively little damage 
during the mild winter of 1921-1922. 

Power costs were decreased $268,845 
chiefly as a result of cheaper coal dur
ing most of the year and the substitu
tion of fuel oil for coal at the Quincy 
Point power station, which serves prac
tically the entire system south of 
Boston. 

The tax liability of the company for 
the year increased $48,000 and amounted 
to $396,823, or more than 36 per cent 
of the net income of the company after 
paying interest on its obligations. 

During the year eight modern snow 
sweepers and other units were added to 
the snow-fighting equipment and the 
company now has in first-class working 
order thirty-seven sweepers, forty-five 
double-truck plows, forty-four single
truck plows and fifteen sets of scraper,,. 
This comprises the most formidable 
snow-fighting equipment this company 
has ever had. 

During the year there was no abate
ment of the work of rehabilitating the 
roadway, and in addition to the expen
ditures for maintenance of track, shown 
in the financial statement as "Way and 
Structures," $367,000 was expended for 
reconstruction. 

Twenty-five double-truck cars of the 
latest type, suitable for one-man opera
tion, were purchased during the year 
at a cost of $252,000. Orders for twenty
five and possibly a larger number of 
new double-truck cars will be placed 
in 1923. 

EMPLOYEES' INSURANCE 

The trustees have extended em
ployees' insurance so as to include every 
person regularly employed by the com
pany. 

There has been a substantial reduc
tion in the number of accidents, claims 
arising from them, and the cost of 
settlements. Collisions with vehicles, 
particularly automobiles, are still a 
serious problem. 

For the first time in a number of 
years the wage agreement with the 
Amalgamated Association representing 
the union employees was entered into 
without arbitration. At the request of 
the various local unions the public 
trustees al!."reed to renew for another 
year the agreement expiring on May 
1, 1922, which was founded upon an 
award by the State Board of Concilia
tion and Arbitration the previous year. 

The financial readustment plan an
nounced early in the vear met with very 
general response from all classes of 
security holders and is now more than 
95 per cent coml?lete. During the prog-

ress of this readjustment plan, $611,000 
par value of common stock was dis
tributed in lieu of accumulated divi
dends and has been charged to surplus. 

In addition to the distribution made 
under the readjustment plan, dividends 
were declared during the year by the 
payment of 3 per cent on the first pre
ferred and sinking fund stocks on Aug. 
1 and by the appropriation of surplus 
accumulated to Dec. 31 to pay 3 per 
cent on these stocks as well as 6 per 
cent on preferred B stock on Feb. 1, 
1923. 

During the year funded obligations 
of the company to the amount of $463,-
000 were retired and canceled. 

In May the company elected not to 
exercise its option to extend $479,000 
Lowell, Lawrence & Haverhill bonds 
due on June 1, 1923, and provision has 
been made to pay them on that date. 

Abandonment in Ohio Approved 
by Court 

Following action of the Ohio State 
Supreme Court in Columbus on May 1 
sustaining the order of the State Public 
Utilities Commission which authorized 
the Indiana, Columbus & Eastern Trac
tion Company to abandon the branch 
between Columbus and Orient, F. A. 
Healy, secretary-treasurer of the com
pany, announced at Springfield that the 
company would apply at once to Federal 
Judge J. E. Killitts at Toledo for an 
order of abandonment to carry out the 
commission's ruling. 

The traction company filed a petition 
and secured the necessary consent of 
the commission to the abandonment of 
the branch some months ago, but resi
dents attacked in court the right of 
the commission in the matter. The 
decision of the Supreme Court brings 
an end to the controversy and permits 
abandonment. 

The Columbus-Orient branch is about 
14 miles in length. Petition to abandon 
service was filed after the company had 
lost considerable revenue in late months 
due to automobile and bus competition. 

Extends Time for Payment 
of Ohio Branch Line 

Extension of fifteen days has beeri 
granted by Federal Judge J. E. Killitts 
at Toledo to C. D. Taylor, Norwalk, 
Ohio, for the final payment of $112,500 
for the 40-mile Lima-Defiance branch of 
the Indiana, Columbus & Eastern Trac
tion Company line. The original time 
limit for payment of the final sum was 
set for April 30, but counsel for Taylor 
appeared and asked extension saying 
that certain details of the financing re
mained to be cleared. Taylor had paid 
down $12,500 to bind the contract. 

Application for purchase of the 
branch was made after the traction 
line had filed a petition and secured an 
order from the state to abandon th 
division, due to loss in revenue. Taylor 
proposes to operate gasoline cars ove 
·the branch to connect with the tractio 
line, and has been selling stock in th 
enterprise to persons resident along th 
branch. 
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Eight l\lonths Operation in 
Ashtabula Shows In

creased Traffic 
The municipally owned railway at 

Ashtabula, Ohio, for the eight months 
period ended April 1, showed receipts 
of $71,159 and operating expenses of 
$88,86.5. For a similar period the year 
previous, when the lines were owned 
by the Ashtabula Rapid Transit Com
pany, the receipts were $55,675 and 
the operating expenses $60,305. Rev
enues from transportation for March 
of this year were $9,658, as against 
$6,430 in 1922. 

Since the city took over the lines a 
considerable amount of track renewal 
and overhead work has been done. 

Ten new safety cars, a bus and a 
2i-ton truck have also been purchased 
by the lines at a cost of $73,792, covered 
by an issue of bonds. Total disburse
ments since the city took over the lines 
on Aug. 1 last have been $162,657. 
Since last August the municipally 
operated lines have carried 808,757 pas
sengers as against 670,055 carried in 
the same eight months the year pre
vious. 

West Chester Street Railway Sold 
Kelly, Cooke & Company, engineers, 

with offices at 424 Chestnut Street, 
Philadelphia, Pa., have acquired the 
controlling interest in the West Chester 
Street Railway. 

The transfer was macle on April 30, 
the majority stock holding having been 
purchased from the John W. Woodside 
estate, Philadelphia. 

The new officers are as follows: 
President, Charles "B. Cooke, Jr., 

Philadelphia, Pa.; vice-president, Col. 
A. 1\1. Holding, West Chester, Pa.; treas
urer, Thomas L. Hodge, Philadelphia, 
Pa.; secretary, Jonas Rice, Philadelphia, 
Pa. 

The officers and William F. Kelly, 
Philadelphia, Pa.; Marriott A. Good, 
Philadelphia, Pa., and J .. V. Pennegar, 
Coatesville, Pa., comprise the board of 
directors. 

The Philadelphia office of the railway 
will be discontinued and all business of 
the company transacted at its general 
office in West Chester, Pa. 

Arkansas Central Power Co. 
Successor at Little Rock 

The Little Rock Railway & Electric 
Company, Little Rock, Ark., has been 
succeeded in ownership and operation 
of the local traction and electric lines 
by the Arkansas Central Power Com
pany, which filed articles of incorpor
ation and agreement with the Secretary 
of State on April 10, 1923. The re
organization was carried out under the 
terms of the no-par-value act passed by 
the recent Legislature. 

The operation of the company will 
continue under the old management, the 
following officers being re-elected: 

D. H. Cantrell, president; A. Briz
zolara, vice-president and treasurer; 
W. J. Tharp, secretary and auditor; C. 
J. Gdffith, general manager; and H. U. 
Wallace, assistant general manager. 

H. C. Abell, New York, was elected 
chairman of the board of directors of 
the company. 

Allowed Return Being Earned in 
· New Orleans 

The Public Service, Inc., New Or
leans, La., has reported for the first 
six months of the trial rates fixed under 
the agreement effected recently with the 
city of New Orleans. The statement 
shows that its earnings above all oper
ating expenses were $1,953,125, or a 
little over 7.5 per cent, which was the 
rat~ of return agreed upon by the 
company and the city authorities. 

The six months report shows the 
company has now on hand in cash 
$4,129,439, of which $1,701,369 is in 
ready cash and $2,428,069 in loans and 
notes receivable. There is also $1,-
339,899 in liquid assets, in addition to 
these cash assets. 

The railway department is shown to 
have earned during the six months 

' $748,819, the electric light and power 
department $721,416 and the gas com
pany $482,889. 

With the adoption of the changes 
recommended in the Beeler report it is 
expected that an annual. saving of $853,-
717 will be effected, thereby guarantee
ing a rate of return of 7.5, assuming 
that the succeeding six months will 
make as good a showing as has been 
made in the first six months of the 
trial rates. 

Final Receivership Report of Fort 
Wayne Property Made 

Robert M. Feustel, receiver for the 
Fort Wayne & Northern Indiana Trac
tion Company, has filed his final re
port in the receivership action. It has 
been approved by Charles J. Ryan of 
the Superior Court. The report shows 
that Mr. Feustel took in $2,619,911 and 
that he expended the same amount. 
The suit for receiver was filed by the 
Evans Coal Company in February, 
1919, and Mr. Feustel as receiver had 
charge of the affairs" of the company 
for more than four years. 

The record in the receivership case 
is said to be the longest in the history 
of the Fort Wayne courts. 

The Indiana Service Corporation, 
Fort Wayne, Ind., is the successor of 
the old company and Mr. Feustel is the 
president of the Service Corporation. 

Auction Sales in New York.-At the 
public auction rooms of A. H. Muller & 
Sons, New York, on May 2 there were 
sold 200 shares of New York City Inter
borough Railway, $215 lot. 

Gold Bonds Offered.-Hoagland, Al
lum & Company are offering at 93 and 
interest to yield GS per cent $1,000,000 
of first and refunding mortgage 6 per 
~mt gold bonds, series of 1923, of the 
Iowa Southern Utilities Company. The 
bonds are dated Feb. 1, 1923, and are 
due Feb. 1, 1943. The company owns 
the electric interurban railway connect
ing Centerville, Mystic and Albia. 

Interurban Pays Preferred Dividend. 
-The Fort Dodge, Des Moines & South
ern Railroad, Boone, Ia., declared a 
quarterly dividend of $1.75 a share on 
preferred stock, payable on May 1. 
Previous to this declaration, the last 
dividend en the preferred was paid in 
scrip on May 1, 1921. The directors of 
the company did not act on the matter 
of the 12! per cent accumulation on the 
preferred. The gross earnings for the 
year ended Dec. 31 were $2,244,501, in
crease $44,102 over 1921. Net earnings 
were $615,504, increase $256,247. In
terest charges were $295,391, leaving 
a balance after interest available for 
depreciation and dividends of $320,112. 

Small Accumulated Deficit for Los 
Angeles Railway. - The Los Angeles 
Railway Corporation reports to the 
California Railroad Commission for the 
year 1922 that its operating revenue 
was $11,118,873 and operating expenses 
$7,623,646, giving a net operating rev
enue of $3,495,227. Miscellaneous non
operating revenue amounted to $130,-
863. Interest, rent, taxes and other 
deductions totaled $2,247,313. The net 
corporate income for the year was 
$1,378,777. The deficit at the begin
ning of the year amounted to $1,165,-
064. Miscellaneous additions to surplus 
for 1922 amounted to $8,421 and mis
cellaneous deductions were $235,151, 
leaving an accumulated deficit at the 
end of the year of $13,017. 

$10,000,000 of 7 per Cent Debentures 
Offered.-Public offering is being made 
of a new closed issue of $10,000,000 
of 7 per cent sinking fund debenture 
gold bonds of the Illinois Power & 
Light Corporation at a price of 100 
and interest, to yield 7 per cent. These 
bonds are a direct obligation of the 
corporation, which covenants to place 
no additional mortgage on its proper
ties unless they are ratably secured by 
the lien thereof, and to issue no addi
tional debentures if the holders of one
third of the principal amount of the 
present issue object thereto. The com
pany is the successor to the Illinois 
Traction Company and other properties 
as noted previously in the ELECTRIC 
RAILWAY JOURNAL. 

Company Making Progress.-During 
March the Boston (Mass.) Elevated 
Railway carried 34,691,068 paying pas
sengers and collected $3,027,502 in 
fares. This was the largest month's 
business in the history of the company. 
It set a new mark for railway results. 
It brought its reserve fund, for the re
payment of a debt, up to $958,648, and 
there is every indication now that the 
company will have more than $1,000,000 
to pay on July 1 to the communities 
which taxed themselves some years ago 
to cover the company's deficit from 
operation. Total receipts in March 
amounted to $3,097,995 as against $2,-
868,518 during the corresponding month 
a year ago. The company is making 
such good progress, financially, that 
it is in a position this year to start its 
trackwork on time. It had an excess of 
receipts over cost, for March, of 
$335,937. 
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Traffic and Transportation 
$9,000,000 Valuation 

Upheld 
Superior Court of Pennsylvania Finds 

State Commission Was Correct in 
Deciding Scranton Rate Case 

I 

Ten Cents in Seattle 
Council V ~tes a Return to Higher Cash 

Fare with Fifteen Tokens for 
One Dollar 

The City Council has voted to re
turn to the 8!-cent ticket fare on the 
Seattle Municipal Railway after an ex
periment since Ma_rch 1 with a 5-ce~t 
fare. Council members agreed unani
mously on the return to the hig~er 
fare on the recommendation of Superin
tendent Russell. Corporation Counsel 
Kennedy has been instructed to draft 
an ordinance restoring the former fare 
of 10 cents cash or token fares of 8! 
cents, the only concession over the pre
vious fare to provide fifteen tokens for 
$1, or seven for 50 cents. 

The new fares cannot become effec
tive before June 15 or July 1, as Mayor 
E. J. Brown has announced that he will 
veto the ordinance. However, the Coun
cil has enough votes to pass the meas
ure but it will take about thirty days 
to ~ut it in effect after it is passed. 
In the meantime, if the -present losses 
continue, the deficit wi11 reach approxi
mately $500,000 before the change can 
be made. 

Mayor Brown states that he will con
tinue his efforts to have the purchase 
bond redemption date extended. Cor
poration Counsel Kennedy advised the 
Council that if necessary the present 
issue of revenue bonds issued in pay
ment for the street railway may be re
funded. Few city officials believe that 
the bondholders will agree to any re
funding or other method of extension of 
their bonds. 

Losses through operation under tbe 
5-cent fare ·during the early part of 
April showed an increase of $102 a day 
over the average for the month of 
March. This brings the average daily 
loss to $4,577. 

Courtesy Week in Los Angeles 
Accomplished Good Results 

Co-operating with the Kiwanis Clubs 
International in "Courtesy Week," 
April 15 to 21, the Los Angeles Railway 
accomplished good results toward 
mutual courtesy between trainmen and 
employees. Three days before courtesy 
week began posters were displayed in 
the cars announcing "next week is 
Courtesy Week." 

During courtesy week an appropriate 
car card was displayed in the cars and 
ribbon badges with the words "Cour
tesy Week, April 15 to 21," were issued 
to trainmen with the request that they 
wear them while on duty. The wear
ing of the badge was not, however, 
compulsory. 

A contest, in which cash prizes were 
given for the best ideas in promoting 
courtesy between trainmen and pas
sengers, was conducted in the week pre-

ceding courtesy week and served to 
direct the thoughts of trainmen along 
the lines of courtesy. These ideas 
were relayed to passengers through 
"A-Z-U-R-1-D-E," a pamphlet dis
tributed on the Los Angeles Railway 
cars by the public relations department. 

Members of the Kiwanis Club were 
given the courtesy week badges and 
requested by their officials to wear 
them. 

Newspaper publicity supplemen~ed 
the other efforts to keep the campaign 
before the public. 

Bus Regulatory Bill in Ohio 
Now a Law 

,. The Public Utilities Commission of 
Ohio will hereafter control bus opera
tion. The House and the State Senate 
recently passed the bill, which became 
a law without the signature of the 
Governor. It will become effective in 
ninety days. 

The bill gives the commission the 
power to supervise and regulate all 
motor bus companies, fix their rates, 
regulate the service and safety of 
operation, require filing of annual re
ports and provide uniform accounting 
systems. The commission is to have 
authority over the bus companies to the 
exclusion of local communities. 

Double-Deck Cars Suggested 
for Detroit 

The use of double-deck street cars 
has been suggested to the Street Rail
way Commission of Detroit by W. F. 
Evans, president of the Detroit Motor
bus Company. As Mr. Evans sees it, 
such cars in operation would reduce 
operating costs and aid materially in 
solving the problem of mass transpor
tation. 

Mr. Evans pointed out that the 
$5,000,000 bond issue recently author
ized by the city cannot buy all the cars 
and build all the extensions needed. 
By purchasing double-deck cars such 
as were built for experimental use 
along Broadway in New York and run
ning buses hired from the Detroit 
Motorbus Company for 25 cents a bus
mile, Mr. Evans holds that the city 
would be in a position to make that 
$5,000,000 really aid materially in im
proving the, Detroit street railway 
service. 

Mr. Evans lists the principal items 
of economy in the use of the double
deck car from a strictly cost stand
point. These, he maintains, are lower 
maintenance cost per passenger, less 
power cost per passenger, less platforiy 
cost and less investment per passenger. 
Double-deck cars also afford a reduc
tion in the schedule running time due 
to the fact that less time is consumed 
per passenger in loading at the start. 

As was reported in the ELECTRIC 
RAILWAY JOURNAL, issue of April 28, 
the Superior Court of Pennsylvania on 
April 19 affirmed the findings of the 
Public Service Commission in the mat
ter of the valuation and rates of the 
Scranton Railway. This means that 
the court upheld the commission valua
tion of $9,000,000 on the property of 
the company as a basis for the 8-cent 
fare. The present decision is the re
sult of the city's appeal against the 
commission's ruling. The fare prob
lem had its beginning in the franchise 
ordinance which limited the rate to be 
charged by the company within the 
city of Scranton to 5 cents. In 1917 
the company filed a 6-cent rate with 
the commission and in 1918 a second 
schedule was filed increasing the fare 
from 6 cents to 8 cents. Against both 
increases the city of Scranton com
plained on the ground of their being 
illegal and unjust. 

The Public Service Commission then 
filed a preliminary report holding that 
the fare limitation prescribed by the 
ordinance had been superseded by the 
passage of the Public Service Company 
law. It suggested a conference of en
gineers representing the railway and 
the city to decide on the valuation of 
the property, but meanwhile established 
a temporary fare of 7 cents cash or four 
tickets for 25 cents. From this order 
the city appealed to the Superior Court. 
That court affirmed the order of the 
comm1ss1on. The Supreme Court has 
now in turn affirmed the lower couri 
ruling. 

Proceeding with the matter of the 
valuation the commission after care
ful consideration arrived at a value 
of $9,000,000. The Scranton Railway 
was then directed to advertise a new 
tariff providing for an 8-cent cash fare, 
with tickets to be sold at the rate of 
four for 30 cents, this schedule to re
main in force for a period of twelve 
months. The city of Scranton did not 
appoint an engineer to represent it at· 
the valuation conference, but it did ap
peal from this determination of the 
commission. In its brief the city stated 
that the questions involved were: 

1. The determination of the fair 
value of intervener's property used and 
useful in the public service, under the 
public service company law of 1913. 

2. A determination of a just and 
reasonable rate of fare on respondent's 
lines within the city of Scranton. 

The court referred to the public serv
ice_ company law, which conferred on 
the commission power to determine the 
facts and conditions in each case which 
must control in the fixing of rates to 
be charged. Further, the court con
tended, the public service company law 
empowered the commission to determine 
the fair value of the property and to 
revalue such property from time to 
time. In the case of the Scranton Rail-
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wav the court ruled the commission 
co~plied with the provisions giving all 
interested parties a patient hearing. 
Further, the court said that it was 
without authority to set aside a finding 
of fact by the· commission which was 
supported by substantial evidence when 
no constitutional question was involved. 

One of the main points in the con
troversy was the question of the origi
nal cost of construction and the repro
duction cost of the property. The en
gineering conference submitted a figure 
of $7,899,965 for the original cost of 
construction. The city contended that 
the original cost of the property was 
only $5,585,334. The city also con
tended that the engineering conference 
in its report as to reproduction cost 
included items which ought not t.o have 
been considered and put an extravagant 
estimate upon others. The engineering 
conference submitted a report upon the 
cost of reproduction new of the prop
erty based upon three different unit 
prices. These were: 

1. Prices as of Nov. 1, 1919. 
2. Average prices for 1914 to 1919, 

inclusive. 
3. Current prices for the year 1914. 
The commission did not accept in its 

entirety the report of the engineers as 
t.o the reproduction cost of the prpp
erty, but reached the conclusion that 
the reproduction cost new, exclusive ot 
going concern value and accrued de
preciation, as of the several dates, 
should be fixed as follows: 

As of Nov. 1, 1919, at $10,075,000. 
As of unit prices for the period 1914 

to 19.19, inclusive, at $7,000,000. 
Under 1914 prices at $6,300,000. 
Figuring that the cost of reproduc

tion of the plant as of prices prevail
ing in November, 1919, would have 
been $10,075,000 and that depreciation 
amounted to $1,219,715 the commission 
arrived at a construction cost less de
preciation of $8,855,285. The court 
concluded that if to this was added the 
cost of financing-which the engineers 
found should be allowed-the property 
was valued at more than $9,350,000 
without any allowance for going con
cern value, although the engineers tes
tified to an amount for going concern 
value. 

To the argument of the city that the 
1919 prices were abnormal the court 
responded as follows: 

That may be possible, but to what extent 
they are abnormal we cannot say, under 
the evidence In this case, with that cer
tainty which ought to characterize judicial 
action. Furthermore, the commission did 
not fix the valuation of the company's 
property at $10.000,000 nor did It base Its 
findings upon the unit prices prevailing In 
1919. Should prices hereafter decline more 
rapidly than they have since 1919 It may be 
that there should be a revaluation of the 
property here Involved, that the statute 
authorizes that to be done. We are not 
convinced that the finding of the comm•s
slon was without substantial evidence to 
euppo~t It. 

The city finally argued that even if 
the valuation of the property of the 
railway is sustained, the rates of fare 
fixed by the final order of the commis
sion will produce a revenue in excess 
of a reasonable return upon the prop
erty used in the public service. The 
court ruled that that argument de-

pended upon the assumption that there 
would be a very considerable increase 
in travel after people get used to pay
ing the 8-cent fare and that the rev
enues of the company would thus be 
greatly increased. Further, that this 
was largely a matter of speculation and 
theory and that it would not be war
ranted in placing upon a foundation so 
insecure a decision that the determina
tion of the Public Service Commission 
is unreasonable and not in conformity 
with law. 

The order of the commission was 
therefore affirmed and the appeal dis
missed. 

West Penn Railways Men to ·Be 
Rewarded for Accident

Prevention Effort 
Although comparative records in

dicate that the West Penn Railways, 
Pittsburgh, Pa., is relatively free from 
accidents, an effort is being made stiJI 
further to decrease the number of acci
dents by an accident prevention con
test started at the beginning of the 
year. 

In this contest trainmen on each divi
sion of the system are divided into 
teams and at the end of each quarter 
the team having the fewest number of 
accidents on the respective divisions 
is given a dinner by the company. · 

Some teams have come through the 
first three months without an accident. 
This is all the more remarkable in 
view of the fact that many slight colli
sions and unusual occurrences are con
sidered as accidents. 

The company's past experience was 
that most accidents occurred among 
passengers trying t<rboard or alight 
from a moving car. This class of acci
dent has been practically eliminated 
by the use of closed vestibule cars and 
side mirrors. Most accidents involv
ing the cars are now caused by colli
sions with automobiles. Records of the 
West Penn Railways indicate that ap
proximately 60 per cent of its accidents 
are due to this cause, and that while 
accidents due to all other causes are 
constantly decreasing, this is more than 
offset by the increased number of auto
mobile accidents. The majority of these 
are of such a nature that they can only 
be prevented by co-operation of auto
mobile drivers. 

Because of its appreciation of what 
h~s been done_ and to give encourage
ment to further effort the company re
cently announced that, effective· May 
1, cash rewards would be made to 
trainmen for each no-accident month. 
This reward will increase progressively 
with each consecutive no-accident 
month so that a trainman will be able 
to earn a total of $100 for the first 
twelve months of no-accident record. 
Trainmen continuing a no-accident 
record beyond twelve months will be 
rewarded $150 for second twelve con
secutive months of no-accident record. 
The same rate as for second twelve 
months period wiJI continue indefinitely 
for each consecutive twelve months of 
no-accident record. 

Trainmen waiting to take out their 
runs have been stimulated by the con
test to discuss among themselves ways 
and means of predicting the unexpected 
moves of pedestrians and motor vehicle 
drivers. 

Common Sense Returning on 
Jitney Problem, Says 

Norfolk Paper 
In commenting on the recent de

cisions with respect to the regulation 
of jitneys in Norfolk, Va., and vicinity 
the Norfolk Dispatch said in part in its 
issue of April 12: 

Two votes cast. In Tidewater Virginia 
yesterday demonstrated the welcome fact 
that common sense Is getting the upper 
hand In the mauer of dealing with munici
pal and suburban transportation In general 
and with jitneys In particular. 

One of these votes was cast In Newport 
News by the people th£mselves, who, ac
cording to the jitney men and their 
apologists, are all for the jitneys and all 
against whatever ra!lway may be oper
ating In any given community. In New
port News the jitney men demanded the 
right to fix their own routes, wh!le the city 
administration considered. of course, that 
jitney regulation should be In the hands 
of the Council. Under the charter of the 
city, the question was submitted to the 
voters. They voted against unregulated 
jitney operation and. by Implication, for 
councilmanlc regulation. 

The other significant vote was cast 
unanimously by the members of Norfolk's 
Council, upholding the recommendation .of 
the City Manager that jitney operation 
between Norfolk proper and Ocean View 
be prohibited. If there had been no public 
interest In the proposed line to Ocean View, 
Council's vote would not have been es
pecially significant-because It was so 
obviously right. But the fact that numer
ous residents of Ocean View and the 
vicln lty asked for the operation of such 
a line made Councll's firm stand on the 
matter significant. -

Council very wisely. and to the ultimate 
advantage of Ocean View and that entire 
section, decided that the jitneys must 
suspend and the railway must continue to 
give service-Improved service, too. 

Railway Opens Another Bus Line.
Jamestown Street Railway, Jamestown, 
N. Y., has opened its North Side bus 
line loop. Transfers issued on the 
North Side line are accepted on the 
other bus lines and on the cars of the 
railway. 

Bus Matters in Poughkeepsie Awaited. 
-The Poughkeepsie City & Wappingers 
Falls Railway, Poughkeepsie, N. Y., is 
said to be considering the advisability 
of going over to bus service. The city 
is awaiting the railway's decision with 
respect to buses as agents in the city's 
transportation field. The City Council 
has refused heretofore to grant fran
chises to bus applicants, but the inde
pendent operators in urging their case 
have called attention to recent court 
decisions. 

Runaway Car in Brooklyn Injures 
Many.-Thirty-six persons were injured 
on May 1 when a car of the Manhattan 
Bridge Three-Cent Line, N cw York, 
jumped the track of the "S" curve near 
Nassau Street at the Brooklyn end of 
the bridge. The vestibule of the car 
was demolished and great holes ripped 
in both sides as it bumped and rocked 
and swayed for more than 600 feet over 
the cobblestones of Flatbush Avenue 
extension, finally crashing into an iron 
pole and coming to a stop in front of 
the Technical High School at Concord 
Street. 
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Personal Items 
transferred from Madison to Milwaukee 
as resident engineer. Since then he 
has had charge of promulgating sched
ules upon which the street cars of the 
Milwaukee Electric Railway & Light 
Company are operated, as well as other 
administrative and regulatory duties 
involving public utility properties in 
the Milwaukee district. Mr. Steinberg 
was graduated from the University of 
Wisconsin in 1909, receiving a B.S. 
degree and in 1919 the university con
ferred upon him the degree of E.E. 

J. A. Carmody Advanced 
New York Central Railroad Has Ap

pointed Him to Post of Superintend
ent of Electrical Equipment 

J. A. Carmody has been appointed 
superintendent of electrical equipment, 
electric division New York Central 
Lines, to succeed C. H. Quereau, retired 
on pension. Under the scheme of or
ganization of the department he reports 
to E. B. Katte, chief engineer of elec
tric traction. 

Mr. Carmody comes to his new job 
with an unusually all-round preparation. 
He is now in his forty-fourth year, and 
has had something to do with railway 
cars practically ever since he finished 
high school in Elizabeth, N. J., near 
which is his birthplace, Linden. After 
some preliminary training with the 
Crocker-Wheeler and the Diehl Com
panies, he became chief electrician of 
the John Stephenson Gar Company. 
Leaving this concern he pitched right 
into the railway and railroad electrifi
cation game with the General Electric 
Company, for which he worked on car 
equipment in different parts of the 
country and on the fitting up of the 
first New York Central locomotive, the 
famous "6000," still running. Refus
ing an offer as master mechanic of an 
important interurban railway, he joined 
the New York Central force, in 1906, 
as general foreman of car equipment. 
This involved a lot of interesting work, 
for the railroad was having cars built 
by the American Car & Foundry Com
pany at Berwick, Pa., and the St. Louis 
car company, equipped at the car works 
and tested on the General Electric 
Company's test track at Schenectady. 
Mr. Carmody had charge of inspection 
until the cars were accepted by the 
operating department of the railroad 
and put into service. 

MR. CARMODY RETURNS AFTER TEN 
YEARS 

Mr. Carmody left the New York Cen
tral in 1909, and there is a gap of 
thirteen years to be accounted for until 
his return in 1922, this time in the 
valuation department. He held several 
jobs in the interim. One was as valua
tion engineer with J. G. White & Com
pany, appraising the property of the 
Capital Traction Company. Another 
was with the Safety Car Heating & 
Lighting Company, on railway, train 
lighting equipment. In the war-time 
period he was production manager at 
the Long Island City Works of the 
Wright-Martin Aircraft Corporation. 

The return of Mr. Carmody to the 
New York Central was primarily for 
the purpose of appraising the traction 
lines of the New York & Harlem Rail
road, but his preparation as outlined 
indicated him to be the logical man to 
succeed Mr. Quereau. His work now in
cludes the direction of the shops at 

Harmon and North White Plains, where 
the seventy-three locomotives and the 
286 motor cars are maintained. 

A. J. Clarkson has succeeded Mr. 
Carmody, as general inspector, electric 
division, New York Central Lines. He 
is a graduate of the University of 
Illinois, where he spent five years, com
pleting a combined course in electrical 
engineering and electric railway engi
neering, leading to the degree of B.S. 
in E.E. Passing up the opportunity 
for taking a vacation after graduation 
he immediately entered the employ of 
the New York Central on July 1, 1916. 
Since that date he has progressed 
steadily. Beginning as junior drafts
man in the electrical department he was 
afterward successively draftsman, 
senior draftsman, inspector and as-

J. A. Carmody 

sistant engineer. His work for the 
first 4½ years was on the design 
and inspection of electrical equip
ment for cars and locomotives. 
For the remaining time he has been 
engaged in the supervision of design 
and installation of new shop machinery 
and other improvements, and studies of 
shop operation in connection therewith. 
He has also made investigations of elec
tric equipment in service. In his pres
ent position he is virtually assistant to 
the superintendent of electric equipment. 

Mr. Clarkson was brought up on an 
Illinois farm. He worked his way 
through college, where he made an ex
cellent record. 

Commission Engineer Will 
Become Railway Man

ager in Wausau 
E. J. Steinberg, resident engineer in 

Milwaukee for the Wisconsin Railroad 
Commission for the past ten years, will 
resign on June 1 to become connected 
with the Milwaukee Electric Rail
way & Light Company. Mr. Steinberg 
joined the railroad commission engi
neering force in 1910 as a utility in
spector. Three years later he was 

James D. Andrew Becomes Vice
President of Stevens & 

Wood, Inc. 
James Andrew has returned to his 

old love-the public utility engineering 
and construction fields-by accepting 
the post of vice-president and district 
manager of Stevens & Wood, Inc., with 
offices at New York and Youngstown, 
Ohio. Mr. Andrew's headquarters will 
be at Youngstown, and one of his first 
activities will he to take charge of the 
construction of the 200,000-kw. super
power plant to be erected by his firm on 
the Ohio River. 

In returning to the public utility field 
Mr. Andrew resigned as president of 
the American Balsa Company, a sub
sidiary of the American International 
Corporation, with which organization 
he became connected in war times. In
deed, at the height of the shipbuilding 
period Mr. Andrew had the satisfaction 
of seeing 122 ships come into being 
while he was manager of hull construc
tion. But before the ships could be 
built, it was necessary to have a ship
yard. At that task he served in the 
vital position of general superintendent 
of plant construction for the American 
International Shipbuilding Corporation 
at Hog Island. It was the famous Hog 
Island problem that lured him in 1917 
from his position as superintendent of 
station engineering for the Edison 
Illuminating Company, Boston. 

Mr. Andrew was born in 1874. He 
was graduated from the Columbia 
School of Mines in 1897. His first three 
years in the workaday world were spent 
in erecting and testing engines for the 
E. P. Allis Company, Milwaukee. For. 
the next three years he was mechanical 
engineer of the Metropolitan Street 
Railway, New York; and then he moved 
over for a like period with the New 
York Edison Company as chief engi
neer. Tempted by the commercial side, 
he next became general manager of 
the Virginia & Alberine Soap Stone 
Company in charge of production and 
manufacture. The public utilities 
claimed him again when the Boston 
Elevated Railway made him super
intendent of power. 

Once more Mr. Andrew left a railway 
to join a central station company-this 
time the Boston company as, noted 
above. During 1916, however, he re
ceived leave of absence to go to South 
America for the Chile Copper Company 
to build a 40,000-kw. power plant and 
then place it in operation. Shortly 
thereafter his talents were placed at the 
disposal of his country. 
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F. H. Brown Placed in Charge of 
Pawtucket Lines 

transferred to the stock and bond de
partment in 1913. He was placed in 
charge of that department in 1917. 

In order still further to better public In 1920 he was placed in charge pf 
relations there and to afford the Paw- the department of finance and accounts, 
tucket system closer supervision, with which was formed by consolidating the 
an object of increased efficiency, the department of statistics and accounts 
United Electric Railways, Providence, and the stock and bond department. 
R. I., has opened an office in that city Mr. Fankhauser is a graduate of 
with a superintendent in direct charge Pomona College, Class of 1909, and in 
of that division. Under this plan the 1912 was given the degree of Ph. D. by 
people of Pawtucket find an official the University of California. He is 
representative at hand where before it the author of "Financial History of 
was necessary for them to journey to California and a Study on Railroad Re
Providence. - organization and Receiverships," pre-

F. H. Brown has accordingly been pared in 1917 for the Newlands com
made superintendent of the Pawtucket • mittee of the United States Congress. 
Division. He has been with the 
United Electric Railways for nearly 
seventeen years. He gained his first 
railway experience in Worcester, where 
he worked as a conductor, gradually ad
vancing until he was placed in charge 
of one of the carhouses of the Wor
cester system. Later he entered the 
employ of the Public Service Corpora
tion in New Jersey as an inspector. 
He worked his way up to district super-
intendent in Elizabeth, N. J. In Oc
tober, 1906, he went to Rhode Island 
as superintendent of the Northern 
Division and continued in that capacity 
up to the time of his appointment to 
the Pawtucket post. 

Edward J. Coffield has been ap
pointed superintendent of the Woon
socket division of the United Electric 
Railways. The lines in Woonsocket 
had been cared for previously by Mr. 
Brown as part of the Northern division. 

Mr. Coffield was advanced to this 
position from that of inspector on the 
Woonsocket lines. His railway train
ing and knowledge of operating condi
tions in Woonsocket and vicinity qual
ify him for these duties. Mr. Coffield 
is thirty-five years of age. He has 
been connected with the company since 
April, 1907, at which time he entered 
the employ as a motorman. 

The system of the United Electric 
Railways embraces the cities of Provi
dence, Pawtucket, Central Falls and 
Woonsocket and also a vast amount of 
suburban territory. The city of Paw
tucket, with a population of 64,248, has 
many lines operating entirely within 
its borders and several lines running 
into Providence. 

W. C. Fankhauser Appointed 
Examiner of Commission 

W. C. Fankhauser, chief of the divi
sion of finance and accounts of the 
California Railroad Commission, has 
been appointed an examiner of the com
mission, in addition to his other duties. 
This will permit him to conduct ex
aminations into financial . matters in 
connection with the applications to the 
commission for authority to issue stock 
and bonds and other financial matters 
in connection with the commission's 
work. 

Mr. Fankhauser has been associated 
with the commission since April, 1912. 
He began his work in the department 
of statistics and accounts, and was 

A. J. Anderson Made Manager of 
Tennessee Road 

A. J. Anderson has recently been ap
pointed general manager of the Union 
Traction Company, Nashville, Tenn. 
Attainment of this post has long been 
Mr. Anderson's silent ambition, but no 

A. J. Anderson 

providential concatenation of circum
stances has had anything to do with his 
achieving it. Ever since Mr. Ander
son entered the employ of the company 
in 1902 as a section hand he has had 
his eye on the post next ahead as his 
ambition, not a covetous ambition, but 
as a step in the achievement of things 
still greater. Thus it has been that 
Mr. Anderson, since his first job on 
construction, has served the company 
successively as conductor, motorman, 
ticket agent and assistant to the gen
eral manager. Up from the ranks 
often means just that and nothing more, 
but when, as in the case of Mr. Ander
son, it means through the ranks with 
a turn of service in each step sufficient 
for the mastering of the details of the 
separate jobs, it has a meaning all its 
own. Opportunity is dead only to those 
who believe it to be dead. Mr. Ander
son's career is a fair examole of what 
may be accomplished by diligence and 
hard work, and proves that opportunity 
is ahead in electric railway work even 
for those non-technically trained. The 
road of which Mr. Anderson is the man
ager operates 25 miles of line, mostly 
suburban, and owns Rockland Park, a 
popular pleasure resort near the city. 

New Manager at Taunton Prom
ises 100 per Cent Service 

James H. Murphy, long a prominent 
street railway figure in Taunton, Mass., 
has been given operating control over 
the East Taunton Street Railway. The 
directors have voted him manager and 
elected him treasurer also. In fact, 
Mr. Murphy will do what he wants with 
the road, as he will have full authority 
for an indefinite period. 

The East Taunton Street Railway 
has been in operation for twenty-five 
years. It was a good proposition up 
to four years ago, but then it slumped 
and has not ,paid a dividend since. In 
fact, it almost looked as though the 
permanent home of the Toonerville 
Trolley was in Taunton. But the East 
Taunton Street Railway is going to pay 
dividends, give fine service, etc., be
cause Mr. Murphy says it will. There 
are Great Expectations in Taunton. 
Track improvements, overhauled rolling 
stock, better service than patrons have 
had for years, are only some of Mr. 
Murphy's plans. He will welcome sug
gestions and complaints, too, but after 
Mr. Murphy has had his way with the 
road for a time "there ain't going to 
be no complaints." 

Many years ago Mr. Murphy was a 
tow boy in Taunton. Later he went into 
the machine shop. He served as driver 
on the horse cars and as starter and 
dispatcher. One of his big jobs was 
superintendent of Division 2, South of 
the Bay Street Railway, with offices in 
Taunton. This position was followed 
by his temporary appointment in 1916 
as general superintendent of that divi
sion, succeeding in that capacity George 
F. Seibel. 

In 1919 Mr. Murphy was made man
ager of the Taunton division of the 
Eastern Massachusetts Street Railway, 
at the time when the properties of the 
company were segregated with a man
ager as the operating head of each 
division. 

Mr. Murphy's new position will in 
no way interfere with his management 
of the Taunton division of the Eastern 
Massachusetts Street Railway. In fact, 
an agreement has been reached between 
the two companies. The East Taunton 
Street Railway is to rent space in the 
carhouse of the Eastern Massachusetts 
Street Railway in Taunton and close up 
its own carhouse. The system com
prises more than 10 miles of line. 

J. I. Searles, who has been in charge 
of the railway systems of the Menomi
nee & Marinette Light & Traction 
Company, at Marinette, Wis., and 
Menominee, Mich., since he joined that 
company in September, 1922, has be
come superintendent of the railway 
system of the Lake Superior District 
Power Company, formerly the Iron
wood & Bessemer Railway & Light 
Company. His headquarters will be at 
Ironwood, Mich. Mr. Searles was for
merly connected with the electric rail
way at Clinton, Iowa, and the railway 
at La Crosse, Wis., and Winona, Minn., 
of the Wisconsin Railway, Light & 
Power Company. 
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H. V. Jones has succeeded H. M. Myers 
as auditor of the Northeast Oklahoma 
Railroad, Miami, Okla. 

Marion l\lcl\lillan has been added as 
one of the vice-presidents of the San 
Antonio (Tex.) Public Service Com- · 
pany. 

H. Ill. Preston, secretary of the War
ren & Jamestown Street Railway, War
ren, Pa., has also assumed the duties 
of vice-president. 

C. J. Moor has succeeded A. L. Far
quharson as general manager and pur
chasing agent of the Fort William 
(Ont.) Electric Railway. 

E. W. Ford, formerly general super
intendent of the Memphis Street Rail
way, has been elected vice-president 
and will have jurisdiction over general 
operation. 

A. D. l\lcWhorter, formerly super
intendent of equipment and overhead 
lines of the Memphis Street Railway, 
has been elected general superintendent 
with jurisdiction over transportation, 
mechanical and overhead line depart
ments. 

W. Angus Reid is now secretary and 
treasurer of the St. Johns Light & 
Power Company, St. Johns, Newfound
land. The position was formerly held 
by F. J. Hunter, who was superin
tendent in addition to his being secre
tary and treasurer. 

D. R. Ainsworth has resigned from 
the office of general manager of the 
Shelburne Falls & Colerain Street Rail
way, Shelburne Falls, Mass., which he 
has held for the past ten years. He 
will continue as clerk and treasu~er. 
Edward S. Hunter becomes general 
manager and assistant treasurer. 

Frank Kell has been promoted from 
vice-president to president of the 
Wichita Falls (Tex.) Traction Com
pany. J. A. Kemp, who was formerly 
president, will take Mr. Kell's place. 
L. L. Allbritton, in addition to his duties 
as general manager and purchasing 
agent, will also act as secretary and 
treasurer. 

l\lark Barkwell has been made gen
eral manager of the Northern Cambria 
Street Railway, Patton, Pa., succeeding 
C. L. Calahan, resigned, the latter 
accepting a position in Maryland. The 
new official of the railway was for the 
past six years manager of the Clearfield 
Supply Company at Barnesboro and 
Clymer. 

Charles A. Mead, chief engineer of 
the division of bridges and grade cross
ings of the Board of Public Utility 
Commissioners of New Jersey, has been 
appointed a representative of the 
American Society of Civil Engineers 
on the American Engineering Stand
ards Committee, succeeding Martin 
Schreiber. 

F. D. Jackson is now secretarv and 
t reasurer of the Port Arthur (Ont.) 
Civic Railway. The duties of treasurer 
were formerly performed by D. Mciver 
and those of secretary by M. 1\1. Inglis. 

Mr. Inglis, however, will continue as 
general manager and purchasing agent, 
which positions he formerly held along 
with the secretaryship of the property. 

and for a number of years served as an 
assistant in various engineering dis
tricts throughout the country. 

Henry R. Trumbower, member of the 
William Darbee bas replaced D. F. Wisconsin Railroad Commission since 

McGee as a vice-president of the 1918, has resigned to accept an appoint
Panama Electric Company, Panama. ment with the United Sta~s Depart
Edmund George Ford, formerly auditor, ment of Agriculture in charge of an in
bas taken on the duties of assistant vestigation of the economics of trans
treasurer, and E. P. Summerson, secre- portation as it relates to marketing and 
tary, has also become treasurer of the distribution of farm products. The 
property. D. G. Beachler is engineer. regular term of Mr. Trumbower on the 
In this capacity he succeeds W. F. Railroad Commission expired on Feb. 1, 
Grimes, Jr., who was known · as the but he was retained by the Governor. 
electrical engineer. In his new position Mr. Trumbower 

Fr.ed W. Putnam of Red Wing has • ":i~l _m~ke a speci3:l study of the possi
resigned from the Minnesota State b1hties of extension of motor truck 
Railroad & Warehouse Commission transportation of farm products. His 
effective on May 1. He will practic~ work will be done _in connection ~th 
law in l\1iniieapolis. Charles Sterling, the bureau of agricult~ral economics 
chairman of the Ramsey County Re- and the bureau of _pubhe roads of the 
publican committee was appointed by Department of Agriculture. Mr. Trum
Gov. J. A. O. Pr~us to succeed Mr. bower was appointed to be a member of 
Putnam, who was appointed in 1917 the __ Rail~oad Commission by Governor 
and re-elected in 1918 for six years, his Ph~hpp m 1916 to s~cceed H~lford 
term expiring January, 1925. Erickson for the unexpired portion of 

his term. In February, 1917, he was 
reappointed to a full six-year term. 
Mr. Trumbower was a professor of 
economics at the University of Wis
consin from 1910 to 1918. 

F. Raymond Latta, who for many 
years has been superintendent of trans
portation of the New York State Rail
ways, Syracuse, N. Y., has been pro
moted to be assistant to John Duffy, 
general superintendent. The position 
of superintendent of transportation has 
been abolished. The move is to cen
tralize all operating direction. The 
transportation department was organ
ized about five years ago. 

W. P. Strandborg, of the Portland 
Railway, Light & Power Company, 
Portland, Ore., president of the Public 
Utilities section of the Associated 
Advertising Clubs of the World, 
has been appointed a member of the 
general reception committee to receive 
100 or more representative advertising 
and business men of the British Empire 
who will arrive in the United States the 
latter part of May for a tour of the 
Eastern and Middle Western sections of 
the country. The delegation will be 
composed of publishers, advertising 
specialists and representatives of large 
British industrial concerns. The party 
will attend the annual convention of the 
Associated Advertising Clubs of the 
World at Atlantic City early in June. 

Col. Charles Keller, who has been 
engineer commissioner and chairman of 
the Public Utilities Commission of the 
District of Columbia, has become asso
ciated with the Byllesby Engineering 
& Management Corporation, Chicago. 
Colonel Keller's immediate assignment 
will be business manager of the El 
Dorado hydro-electric project, now 
under construction by the Wes tern 
States Gas & Electric Company on the 
south fork of the American River near 
Placerville, Calif. This water power 
will have an initial installed capacity of 
27,000 hp. and an ultimate capacity of 
more than 100,000 hp. Colonel Keller 
is an honor graduate of the United 
States Military Academy at West Point 
having been graduated as No. 2 in th~ 
class of 1890. After graduation he 
took the usual post-graduate course, 

Obituary 

Donald Strode Barton, former gen
eral manager of the Canadian Electric 
Light Company, Levis, and consulting 
engineer of the Quebec Railway, Light, 
Heat & Power Company, is dead. .l\lr. 
Barton was born in India and was edu
cated in England. He went to Canada 
in 1900. He settled in Montreal and 
practised his profession there for five 
years, when he accepted the appoint
ment as general manager of the Cana
dian Electric Light Company, and at 
the same time became consulting engi
neer of the Quebec Railway. When the 
Levis company was absorbed by the 
Quebec Railway he remained with the 
company in the capacity of consulting 
engineer. 

Frank E. Russell, general manager of 
the Tucson Traction Company and the 
Tucson Gas, Electric Light & Power 
Company, Tucson, Ariz., died at his 
home in that city on April 15, at the 
age of sixty years. l\1r. Russell suf
fered a breakdown in health in July, 
1922, being taken with a severe attack 
of sciatic rheumatism which finally de
veloped into pneumonia, from which a 
complication of diseases resulted. !\fr. 
Russell began his public utility career 
with the Western Union Telegraph 
Company, subsequently becoming ac
tive in the organization of the Tucson 
Gas, Electric Light & Power Company 
in 1892. Shortly thereafter he was 
appointed general manager and re
mained as such until the time of his 
death, a period of more than thirty-one 
years. In 1910 the Tucson Company 
became a unit of the Federal Light & 
Traction Company, New York. 
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Manufactures and the Markets 
News of and for Manufacturers-Market and Trade Conditions 

A Department Open to Railways and Manufacturers 
for Discussion of Manulacturing and Sales Matters 

Extensive Car Rehabilitation 
Plan for D. U. R. 

An extended program of car rehabili
tation has been laid out by the Detroit 
United Railway for 1923. Eight trail
e1·s which were purchased three years 
ago for the Pontiac line will be equipped 
with motors, as the company has 
adopted the policy of using no more 
trailers on the Pontiac line. Fifteen of 
the older type of interurban motor cars 
are also being pushed through the shop 
for rebuilding into modern-type cars. 
The company is also rebuilding two of 
its 60-ton locomotives with box bodies 
so that they can be used for freight 
carrying in addition to hauling cars. 

The shop program also includes the 
rebuilding of eight trail cars which 
were originally designed for p.a.y.e. 
entrance and exit at the front end. 
These will be changed by the elimina
tion of the large front platform and 
the construction of a rear platform 
and a smoking compartment. There 
will also be a rearrangement of the 
heater system. In this way the cars 
can be used p.a.y.e. in the city and the 
fares can be collected in the usual way 

. on the interurban run. Fifteen of the 
older ·type of city cars with a side aisle 
are also being remodeled and fitted with 
front and rear bulkheads and a change 
of the aisle to the center. 

and of the fields of enterprise which 
are represented." 

Philip H. Gadsden, Philadelphia, 
vice-president of the United Gas Im
provement Company, headed the 
committee as chairman. 

The committee expressed itself as of 
.the opinion "that, while a minority of 
trade associations may have engaged in 
practices which have laid them open 
to complaint under the law with respect 
to restraints of trade, the vast majority 
have proved their great value for the 
advancement, day by day, of the proc
esses of production and distribution." 

In expressing opposition to govern
ment control of trade associations, the 
committee said: 

The possibillty that a trade association 
may err by violating a statute no more 
justifies any attempt on the part of govern
m ental authority to control trade associ
ations In all their activities than the 
possibility of Illegal acts on the part of 
mdlviduals warrants like supervision over 
all the ir actions. Such supervision would 
inevitably restrict the freedom of action of 
trade associations In m eeting the problems 
which they exist to solve. 

The committee laid down as its 
recommendations three rules with re
lation to the statistical activities of 
trade associations, as follows: 

R eports of members to their association 
should be accurate and sufficiently complete 
to prevent m lsconstructlon. 

As distributed to the membership, the 
statistics should not b e.c;,.ccompanled with 

any Interpretation or other comment which 
could Induce or facllltat e concerted action 
on the part of the members. 

All statistics regarding prices should be 
confined to closed transactions, and should 
not refer to pending transactions or future 
transactions. 

In summarizing its conclusions th" 
committee said: 

The committee belleves that trustworthy 
Information concerning capacity, production, 
stocks, sales and prices ls essential to 
the effective operation of Industry and trade 
under competitive conditions. The volun
tary reporting of such Information to trade 
associations and the subsequent publication 
and dissemination of such Information In a 
manner which makes It available not only 
to contributors but also to consumers and 
to the public generally ls beneficial alike 
to the field of business and the publlc and 
<loes not constitute a restraint of trade. 

$1,000,000 for New Buildings 
Real estate and building activities 

of the Indiana Service Corporation, 
Fort Wayne, Ind., will involve nearly 
$1,000,000 before the completion of 
present plans. Half of this sum has 
been set aside for tbe erection of the 
first unit of the Spy Run A venue-Kamm 
Street carhouse. 

When complete with carhouses 290 ft. 
x 90 ft. and a washhouse 290 ft. x 25 ft. 
there will be an initial investment of 
$100,000. , These buildings, together 
with twenty-eight tracks to be located 
between the carhouse and the Randolph 
Street side of the company's property, 
will be completed this year. 

The first carhouse to be erected will 
be of the two-story type, the lower 
floor to be used for car repair and barn 
work while the second floor will con
tain the offices of the city lines, super
intendent and clerks and rooms for the 
employees. In the second building to 
be erected will be the wash shop and 
other departments. 

Two locomotives are being added to 
the equipment. The bodies are being 
built by the Cincinnati Car Company 
and Standard C-80 trucks are being 
used with 34-in. wheels. The electrical 
equipment will consist of Westinghouse 
562-A-5 motors with H.L.F. control. 
Each locomotive will be able to haul 
fifteen trail cars These engines will 
bring the locomotive equipment of the 
c-ompany up to sixteen. 

ELECTRIC RAILWAY MATERIAL PRICES-MAY 1, 1923 

Existence of Trade Associations 
Approved by Chamber 

of Commerce 
Approval of the existence of properly 

functioning trade associations for each 
important branch of industry and com
merce in the country was voted by 
business organizations affiliated with 
the Chamber of Commerce of the 
United States in a preliminary refer
endum canvas on April 13. Eight 
separate propositions relative to the 
activities of trade associations were 
submitted. 

The propositions were taken from the 
report of the special committee created 
by action of the board of directors of 
the national chamber in 1922 to "make 
a general survey of trade associations, 
consider activities of trade associations 
which are in the interest of the public 

Metals-New York 
Copper, electrolytic, cents per lb, •.... .. ... 
Lead,centsperlb ... . .... , .............. . 
Nickel, cents perlb ...................... . 
Zinc, cents per lb, ............ , ......... . 
Tin Straits, cent8perlb ....... ..........•• 
Aluminum, 98 to 99 per cent, cents per lb .... 
Babbitt metal, warehouse, cents per lh.: 

Fair grade ................ .... , ...... . 
Commercial ..•.•.......... ............ 

Bituminous Coal 
Smokeless mine run, l.o.b. vessel, Hampton 

Roads .... ... ..... .. , .... ........ , ... . 
Somerset mine run, Boston ...• ............ 
Pittsburgh mine run, Pittsblll'gh ....... , .. . 
Franklin, Ill., screenings, Chicago .... , .... . 
Central, Ill., screenings, Chicago .......... . 
Kansas screenings, Kansas City •........... 

Track Materials-Pittsburgh 

16.50 
7. 65 

27. 50 
7. 10 

45. 25 
25. 75 

65. 00 
40, 00 

$6. 25 
3. 175 
2.00 
I. 95 
I. 575 
2.625 ' 

Standard Bessemereteel rails, gross ton ... . , $43. 00 
Standard ol?!'n hcartn rails, gross ton........ 43. 00 
Railroad spikes, drive, Pittsburgh base, cents 

3. 15 
2,573 
2. 75 
4.375 
2. 575 
I. 50 

per lb .......... , .......... , ......... , 
Tic plate• (flat type), cents pcrlb .......... . 
Angle bare, cents per lb ....... , .......... . 
Rail bolts and nuts, Pittsburgh base,cents,lb. 
Steel bars, cents per lb ......... ... , ..... ,. 
Tice, white oak, Chicsgo, 6 in.x8 in.x8½ It. 

Hardware--Pittsburgh 
Wire nails, base per keg....... ..... ....... 3. 00 
Sheetiron(28gage),centsperlb ..... ,, ... , 4.00 
Rbeet iron, galvanized, (28 gage), cents per lb 5, 25 
Galvanized ha, bed wire, cents per lb..... . . . 3. 80 
Galvanized wire, ordinary, cents per lb ..... , 2, 75 

Waste--New York 
Waste,wool,centeperlb .... , .......... ,. 12-16 
Waste, cotton, ( I 00!b. bale), cents per lb,: 

~~~:;c:::::::::::::: :::::::::::: :: : 1l•t~g 

Paints, Putty and Glass-New York 
Linseed oil, (5 bbl. lots), rents per gRI. ... . . . 
White lead, ( I 00 lb. keg), cents pe1 lb ...... . 
Turpentine, (bbl. Iota), per g11L... . ..... , . 
Car window glass, (single strength), first 

three brackets, A quality, discount* .. , , .. 
Car window glass, (single strength), first 

three brackets, B quality, discount* .... , . 
Car window glaee, (double strength) all sizee, 

A quality), discount•· ..............•.... 
Putty, I 00 lb. tins, cents per lb ......... , .. . 

"These prices are l.o.b. wotks, boxing 
charges extra. 

Wire--New York 
Copper wire base, cents per lb .. ........... . 
Rubber-covered wire, No. 14, per 1,000 It. .. . 
Weatherproof wire base, cents per lb ...••.. , 

Paving Materials 
Paving stone, granite, 4 x 8 x 4, l.o.b. 

Chicago, dressed, per sq.yd ......... , ... . 
Common, per sq.yd ......... , .... , ... ,. 

Wood block paving 3½, 16 treatment, N. Y., 

P..1'v'i~:'\;1:i~ic' ·if i's½°~·..; i-i.'Y. -~; ·1:000 in 
carload lots ................ , .... , .. , , . 

Crushed stone, l-in., carload lots, N. Y., 
per cu.yd., ..•......... , .... , ..... , ... 

Cement, Chicago cOnsumers net prices, with-
out bags ............................ . 

Gravel, ¾-in,, cu y_d., N. Y ........... , .... . 
Sand, cu.yd., N. Y •... , ......... , : ...... . 

Old l\letals-New York 
Heavy copper, cents per lb .... , .... , ... , .. 
Light copper, cents per lh .•.. , .. , .. , . , ... . 
Heavybr8.81!, cents per lb ................. . 
Zinc, old scrap, cent• per lb ......... , ... , .. 
Y cllow brass, cente per lb (hesvy~ ....... , .. 
Lead, heavy, cents J)<'rlb ..•............... 
Steel car axlce, Chicago, net ton ........... . 
Old csr wheels, Chicago, groRS ton ..... , ... . 
Rails (ehort), Chicago, groM ton ... , .. , ... . 
Rails, (relaying), Chicago, gross ton ....... . 
:\fachine turnings, Chicago, net ton., ...... . 

I. 17 
13. 12, 
$1 42 

84.0% 

86,0% 

85, 0% 
5.05 

19,375 
7. 7:, 

19.50 

s1.;o 
3. 10 

3. 19 

54, 00 

I. 75 

2, 20 
2. 25 
I. 25 

13. 75 
11. 7> 
7. 50 
5, 00 
7 _;o 
6. 75 

24, 25 
26. 25 
24. 7> 
33. 50 
14. 25 
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Rolling Stock 

Chicago Surface Lines will shortly 
purchase seven trailers to replace those 
lost by fire. 

\Visconsin Public Service Company, 
Green Bay, \Vis., expects to receive soon 
six new cars being built by the St. Louis 
Car Company for service in Green Bay. 

Chickasha (Okla.) Street Railway is 
remodeling a nine-bench open car for 
one-man operation by placing the seats 
lengthwise, installing hand - operated 
gates and steps, closing the ends and 
sides with wire netting and installing 
fare boxes. 

New York Central Railroad, New 
York, N. Y., has ordered thirty new 
multiple-unit cars, delivery to be about 
July 1. They are practically the. same 
as the last lot ordered. This brings the 
total up to 286. The road has seventy
three locomotives. None has been 
added since 1916. 

Lake Superior District Power Com
pany, Ashland, Wis., recently lost an 
interurban car by fire which broke out 
when the car was midway between Bes
semer and Ironwood. Interurban serv
ice will not be decreased as the com
pany will operate on this line new 
equipment which it has just received. 

Track and Roadway 

Detroit Municipal Railway has a 
budget this year of $650,000 for special 
trackwork. This will include pieces all 
tbe way from a single frog to a grand 
crossing. 

Montreal (Que.) Tramways will pro
ceed shortly with a double-track exten
sion on Rosemount Boulevard between 
Papineau Avenue and First Avenue, 
Rosemount. 

Los Angeles (Calif.) Railway has in
stalled a new crossover on Central Ave
nue north of Sixth Street for the con
venience of cars operating out of 
Division 1. 

Tennessee Electric Power Company, 
Chattanooga, Tenn., is at work on a 
program of improvements which calls 
for an expenditure of about $355,000. 
Of this amount $106,000 will be spent 
in the railway department. 

Easton (Pa.) Transit Company will 
soon extend its lines to Twenty-fourth 
Street. H. H. Paterson, vice-president 
o~ the Lehigh Valley Transit Company, 
will go to Easton in the near future to 
attend a conference regarding the ex
tension. 

Trenton & Mercer County Traction 
Corporation, Trenton, N. J., will relo
cate the tracks on Pennington Avenue, 
from Prospect Street to Parkway, and 
place them in the middle of the street. 
A double track will be laid on Prince
ton Avenue, a distance of about a half 
mile. 

Philadelphia (Pa.) Rapid Transit 
Company will be in a position to build 
several additional lines because Mayor 

Moore has permitted the five ordinances 
providing for cross-town trolley lines 
to become laws without his signature. 
In allowing the bills automatically to 
become laws, the Mayor yielded to the 
suggestions made by many persons who 
reside in the neighborhoods which will 
be served by the proposed lines. 

Power Houses, Shops 
and Buildings 

Hydro-Electric Power Commission of 
Ontario this year will spend about 
$1,000,000 for electric railway improve
ments. This includes a new carhouse 
and terminal in Toronto to be used 
jointly with the Toronto Transportation 
Commission. A new power house will 
be erected at Lake Simcoe and one or 
more new substations are on the 
program. 

New Orleans, La. -The two 72-in. 
pipes which supply water for the plant 
of the New Orleans Public Service, Inc., 
at the foot of Market Street, in New 
Orleans, have been found inadequate 
since the installation of the new 20,000 
kw. turbine. In consequence it has 
been decided to build a new reinforced 
concrete intake tunnel, 8 ft. x 10 ft., to 
cost with connections about $500,000. 
When in operation at its full capacity, 
the plant requires 11,570,000 gal. of 
water an hour. The work on the tunnel 
will be started when the water in the 
Mississippi River recedes to a lower 
level. The Commission Council and the 
Orleans Levee Parish Board han. 
authorized the construction of the 
tunnel. 

Trade Notes 

\V. J. Jeandron, American represen
tative of Le Carbone brushes, sailed for 
Europe recently for a six weeks' visit 
to the factory at Levallois-Perret. 

Borne Scrymser Company, New York, 
N. Y., announces the removal of its 
New York offices to the Whitehall 
Building, 17 Battery Place, N. Y. 

Bridgeport (Conn.) Brass Company 
has announced the removal of its New 
York offices from the Woolworth Build
ing to the Pershing Square Building. 
F. Morton Clark has been made district 
sales manager and Arthur J. Nelson 
sales manager of the fabricating divi
sion at the main office in Bridgeport. 

Pure Carbon Company, \Vellsville, 
N. Y., announces the recent establish
ment of a Minneapolis representative, 
the Charles A. Etem Company, 917-A 
Marquette Avenue, Minneapolis, Minn. 
This representative is in an excellent 
position to give personal engineering 
service on all brush problems and re
quirements in this territory. 

Musashino Railway of Japan has 
placed an order with the Westinghouse 
Electric & Manufacturing Company, 
through Takata & Company, agents for 
the Westinghouse Company in Japan, 
for three el;ctric locomotives, . two 
motor car eqmpments and two trail car 

equipments. Each locomotive will be 
equipped with four Westinghouse 100-
hp. motors geared direct to the driving 
axles, and will weigh 33 tons. The loco
motives will be controlled by standard 
electro-pneumatic control and will oper
ate over a 1,200-volt system. The 
mechanical parts for the locomotives 
will be furnished by the Baldwin Loco
motive Works. 

Allen B. Coffman has resigned as 
sales engineer for Crouse-Hinds Com
pany, to become manager of the Phila
delphia district for the Reliance Elec
tric & Engineering Company, Cleveland, 
Ohio, manufacturer of electric motors. 
For the past three years while con
nected with Crouse-Hinds Company, Mr. 
Coffman made a study of different types 
of electrical installations in various in
dustries from Pennsylvania to Florida. 
Previous to his association with Crouse
Hinds Company, he was assistant elec
trical engineer for the Philadelphia & 
Reading Railroad for approximately 
four years, having gone with it from 
the Pennsylvania Railroad electrical 
department. Mr. Coffman will continue 
to make his headquarters in Philadel
phia and v.ill be located in the Reliance 
Electric & Engineering Company's office 
in the Perry Building, Sixteenth & 
Chestnut Streets. 

Chausse Oil Burner Company has 
been incorporated in Michigan to manu
facture oil burning apparatus for 
asphalt street repairing, installation in 
electric railway car!!,. production of 
house furnace burners and the manu
facture of oil burning hand torches. 
The company is incorporated for $100,-
000. Its officers are W. McK. White, 
president; W. G. Chausse, vice-pres
ident; Wray P. White, secretary. Offices 
have been opened at 206 Lincoln Build
ing, Detroit, and plans are being made 
for location of a factory either in 
Detroit or in a near-by city. The ap
paratus which the Chausse Company 
will make has been produced in a small 
way for several years for use by steam 
and electric railways, street IJ>aving 
contractors and municipal boards of 
work. The 3-gal. Chausse torch, used 
for thawing switches and signal mecha
nism, has been a standard in steam rail
way signal departments for several 
years. 

New Advertising Literature 

Mica Insulator Company, New York, 
N. Y., has issued a circular, together 
with a revised price list and discount 
sheet, of its electrical insulating mate
rials. The price list is got up for the 
convenience of jobbers, dealers and all 
those using insulation materials. 

Lebanon Boiler Work, Philadelphia, 
and Lebanon, Pa~ is distributing Bul
letin 23-A, describing its Uniflow im• 
proved return tubular boilers. Among 
other things the bulletin points out that 
of 465,000 stationary boilers in the 
United States in 1920 (omitting those 
in the contracting field), 60 per cent 
were of the fire-tube type, mostly hori
zontal return tubular boilers. 
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The correct principle is there! 

PEACOCK 
Improved Brakes 
utilize an eccentric ,vinding drum 

LEVERAGE applied when required and in the amount 
required, is the underlying reason for the striking 

success of Peacock Brakes. 

The ordinary hand" brake system, winding chain, as it 
does, on a little spindle or a circular drum, entirely misses 
the fundamental requirements for an adequate hand 
brake. That requirement is that it shall apply' maximum 
braking power in the shortest possible time. With its 
fixed radius winding spindle, the ordinary hand-brake 
unit sacrifices either speed or braking power, or it must 
com promise between the two. 

Both speed and braking power are gained with the 
Pea·cock patented eccentric chain-winding drum. The 
eccentric is right in principle. It gives fastest winding 
on the largest radius while the chain is loose-then as the 
chain tightens up, the smallest radius becomes effective 
in giving maximum pull on the brake chain. 

Actual competitive tests have pro\\'ed that the Peacock 
Improved Brake stops the car in the shortest time under 
practical service conditions. 

Try them out yourself I 

National Brake Co., Inc. 
890 Ellicott Sq., Buffalo, N. Y. 

Canadian Representative: 

Lyman Tube & Supply Company, Limited, Montreal, Ca .. ada 
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Incorporated 

Business Established 1894 

115 BROADWAY, New York 
·•!If.ADELPHIA CHICAGO SAN FRANCISCO 

STONE & WEBSTER 
Incorporated 

EXAMINATIONS REPORTS APPRAISALS 
ON 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

SANDERSON & PORTER 
ENGINEERS 

REPORTS, DESIGNS, CONSTRUCTION, MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN FRANCISCO 

THE ARNOLD COMPANY 
ENGINEERS-CONSTRUCTORS 

ELECTRICAL-CIVIL-MECHANICAL 
105 South La Salle Street 

CHICAGO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

RltPORTS-APPRAISALS-RATES-OPERATION-SltRVICE 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 

STEVENS & WOOD, INc. 
E.'WINEE RS 

Design ind Construction of Steam and H,ydro-Etectrlc Power Slatlon1. 
Tr1nsml11l00 Lines: R1Uro.cl ElectrUlcalloo and lndustrl1I Pl1nu. 

R~por ts and Yaluatlons 

Managemenl and Flnancln11 or Public Ulllllr ind Jnd111trl1l Corporations. 

Mahoning Bank Bldg. 120 Broadway 
Youngstown. Ohio New York 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardner F. Wells J ohn F. Layng Albert W. Hemphill 
A PPR A ISALS 

INVESTIGATIONS COVERING 
Reorganization l\fonagement Operation Construction 

43 Cedar Street, Ne,v York City 

THE J. G. WHITE 
ENGINEERING CORPORATION 

Engineers-Constructors 
ladustrial Planla, Buildlnga, Steam Power Plant•, Weter 

Power•. Gas Planta, Steam and El~ctric Railroad•, 
Transmission Syatema 

43 Exchange Place, New York 

JOHN A. BEELER 
OPERATING, TRAFFIC AND RATE INVESTIGATIONS 

SCHEDULES-CONSTRUCTION-VALUATIONS 
OPERATION-MANAGEMENT 

52 VANDERBILT AVE., NEW YORK 

A. L. DRUM & COMPANY 
Consulting and Constructin11 Engineer. 

VALUATION AND FINANCIAL REPORTS 
RATE STUDIES FOR PRESENTATION TO PUBLIC SERVICE 

COMMISSIONS 
' CONSTRUCTION AND MANAGEMENT OF 

ELECTRIC RAILWAYS 
76 West Monroe Street, 215 South Broad Street 

Chicago, Ill. Philadelphia, Pa. 

ENGELHARDT W. HOLST 
Coruultinll Enllineer 

Appraisals, Reporla, Rates, Service Investigation, 
Studies on Financial and Physical Rebabilitatio■ 

Reorganization, Operation, Management 

683 Atlantic Ave., Boston, Mass. 

JOE R. ONG 
Consulting Transportation Engineer 

S,,_ializinll in Traffic Problerru and in M.thod• to 
Improve Service and lncreaae 

Efficiency ol O~ation 

PIQUA, OHIO 

ROBERT M. FEUSTEL 
CONSUL TING ENGINEER 

Rate, Traffic and Reorganization 
Investigations 

Fort Wayne, Indiana 

WALTER JACKSON 
Consultant on Fares, Buses, Motor Trucks 

Oricinalor of unlimited ride, transferable weekly 
pau. Campaigns handled to make it a aucceu. 

143 Crary Ave., Mt. Vernon, N. Y. 

Parsons, Klapp, Brinckerhoff & Douglas 
W)J. BARCLAY PARSON::l B. M. IlRINKERDOFF 
EUGENE KLAPP W. J. DOUGLAS 

Engineers-Constructors-Managers 
Hydro-electric Railwny Light and Industrial Plants 

Appraisals and Reports 
CLEVELAND NEW YOBJt 

1570 Hanna Bldg. 84 l'lne St. 
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Byllesby 
Engineering & Management 

Corporation 
208 S. La Salle Street, Chicago 

New York Tacoma 

KELLY, COOKE & COMPANY 
Engineers 

149 BROADWAY 
NEW YORK 

424 CHESTNUT STREET 
PHILADELPHIA 

Dwight P. Robinson & Company 
Incorporated 

Design and Construction of 
Electric Railway•, Shop•, Power Station• 

125 Eaat 46th Street, New York 
Chlcaro 
Philadelphia 

Youngstown 
Loe.Angeles 

J. ROWLAND BIBBINS 

Montreal 
Rio de Janeiro 

Engineer-921 Fifteenth St., WASHINGTON, D. C. 
TRANSPORTATION 

Complete Transit Surveys and Development Pro• 
grams, adapting Motor-Transport, R.R. Terminal and 
City Plans. Traffic:, Service, Routing, Operation and 
Valuation. 

EXPERIENCE IN 20 CITIES 

Transmission Line and Special Crossing 
Strudures, Catenary Bridges 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 
Enrineera and Contractors SYRACUSE, N. Y 

® DAY & ZIMMERMANN. INC. 
l!HUH:NEJER ~ 

'D.e✓iJ/n, Con.rtruction 
T{eporfJ', t'aluation.r, 'Management 

NEW Y0R.K PHILADELPHIA CHICAGO 

ANDREW SANGSTER & COMPANY 
Consulting Accountants 
New York and Chicago 

Rate IO\·eatlgatloao Conaolldatlon, 
Deprttlatlon Studies Report• to Banker■ 

25 Broadway, New York 

THE P. EDWARD WISH SERVICE 
50 Church St. Street Railway Inspection 131 State st. 
NEW YORK DETECTIVES BOSTON 

When wrltln.r the advertiaer for Information or 
pricea, a mention of the Electric Railway 

Joumal would he appreciated. 

OUALITY SERVICE 

8"7 

B y 'virtue (!fits success as manu
facturers of railroad car fix

tures during the past thirty-five 
years)the O.JYI.Edwards Company 
is qualified to design and make bus 
equipment of a very high standard. 

Edwards Fixtures 
Complete the Comfort 

of Passengers 
.,.. 

Edwards Bus ~'indow Fixtures are de
signed for ease of attachment, freedom from 
trouble, beauty of appearance and enduring 
service. 

Edwards Anti-rattle Devices stop the jar
ring racket of loose window sash so annoy
ing to passengers, and protect the glass from 
'breakage because of too capid dropping. 

Used By Many Of The Best Known 
Bus Lines In America 

Window fixtures 

All metal sash balances 

Sash locks and racks 
Sash lifts 

Anti-rattle compression 
device~ 

Metal stop casings and 
parting stops 

Top, bottom and side 
weather stripping 

Steel vestibule trap doors 

Trap door locks and 
latches 

One Eo~v,'AR·osCo. ~~:; 
OM. ' W i Ioc. 2 ·~-

canadian Rf'prest"ntntl,·t: 
Lyn,nn Tube nn~ 801,ply Co., Ltd., Montreal and Toronto 
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Give 'Em Air 
Air brakes are adjusted to operate best at 
certain definite pressures. 

To get those pressures-and maintain 
those pressures, there should be no leaks. 

Leaks in the air lines can be found and 
quickly remedied. 

But most air is "lost" because of worn 
rings in the air compressor. 

There you have it-it's all a matter of 
clearance. 

For if the clearance permits the air to 
leak past the rings, it's like trying to carry 
water in a leaky bucket. 

If the rings are badly worn there's no 
cure but new rings. 

If the wear is not great, it can be stopped 
by the use of the correct grade of Lubri
cating Oil. 
This is so. And we have proven it on 
thousands of cars by providing the right 
grade of Texaco Electric Railway Com
pressor Oil. 
Texaco Electric Railway Compressor Oils 
are made in two grades-a summer grade 
and a winter grade-because the use of 
oils adapted to seasonal conditions is just 
as important on compressors as on any 
other piece of equipment. 

Compressors lubricated with Texaco Elec
tric Compressor Oil don't "smoke." This 
splendid lubricant holds compression so 
well that no excess oil is carried over to 
vaporize or cause that blueish cloud of 
"smoke.'' 

This condition of perfect lubrication 
prevents wear as well as carbon in the 
cdinders. \Vhen air compressors are im
p.erfectly lubricated the rings wear; oil 
leaks past~arbonizes. Carbon scratches 
rings and cylinder walls-more wear; 
more oil leakage and continual loss of 
compression. 

On the other hand in a Texaco lubricated 
compressor the rings fit snugly after many 
miles of service. THAT means an effi
cient air compressor--one that delivers 
~he full amount of air with each stroke. 

You can tell a Texaco lubricated air 
compres~or by its action. A few crisp 
beats and the air receiver is filled up to 
the required pressure. Your motormen 
don't have to wait for the air-it's there 
when they need it. 
Remember this :-A leaky air compressor 
is like a boy filling a tank with a leaky 
bucket. He can do it but it takes more 
trips to get the work done. 

There is a Texaco Lubricant for Every Purpose. 
and they are unexcelled for the Lubrication of Street 
Railways, on- Rolling Stock, in Power Plant or Shop. 

HE TEXAS COM 
EPT· R'j · 17 BATIE RY PIACE •N 

USTON ~ CHI 
OFFICES 

May 5, 1923 
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THERMIT RAIL WELDS 

Making a Thermit weld in Indianapolis--The Thermit reaction 

No Joint Troubles for Indianapolis! 
''Our experience based on four years is very favorable and is proven 
br our increased orders for 1922"-so says the Engineer of the Indian
apolis Street Railway, which has already installed about 2,000 
Thermit Welds. 

The rapidly growing appreciation of__street railways in favor of the 
Thermit Rail Weld is emphatically -proved by the large number of 
Thermit welds ordered in 1922, which increased almost 300% over 
the previous year. An analysis of this increased business brings out 
some very striking facts: 

1-A very large part of the increase is traceable to re-orders from 
customers who have been using the process for years, some for ten 
years or more, and who used it on a still greater scale in 1922 because 
of the excellent results previously obtained. 

2-A very great part of the increase is due to business from prop
erties who have never used the process before but who adopted it 
when they found out how efficient and economical it has proved to 
be on the other properties. Most of these new properties adopted' the 
Therm it Rail Weld not because of solicitation on our part but on 
the recommendation of other customers. 

If you contemplate any track construction tell us 
the approximate number of joints and section 
number of ra il so tha t we can submit an estimate 
on the cost of eliminating your joints and pro
longing the life of your track. 

Metal & Thermit Corporation 
120 Broadway, New York 

PITTSBURGH CHICAGO BOSTON S. SAN FRANCISCO TORONTO 

I " 
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Repo_rt of Investigation of 

''INDIAN APO LIS'' 
Type of Welded Rail Joints 

They Meet All Requirements 

To Wit as Follows: 

1. Conductivity-138%-United States 
Bureau of Standard Test. 

2. Strength-Over I 00%-Robert ,v. 
Hunt & Co., Testing Laboratories. 

3. , Endurance-11 Years in Service-. 
. Still Intact. 

4. Dependable-Less than I% Failure. 
When installed as directed by manu
facturer. 

5. Economical-Cost Less Than Bolted 
· and.Bonded Joints. 

6. Available-Any road. Any quantity 
-from One ( 1) to Ten Thousand 
(10,000). 

7. Universal-In use on over 125 Dif
ferent Rail Sections. 

8. Endorsed-In use on over 200 prop
erties. 

WHY? 
Because-

May 5, 1923 

They are Scientifically Designed 
A Special Product for a 

Specific Purpose 

Completely and Perfectly Effecting the 

"CONTINl.JOUS RAIL" 
"Perfection ill P,-i11ciple Proven 

;n P erformance" 

The Indianapolis Switch & Frog Co. 
SPRINGFIELD , OHIO 

J. J. Costello Boston, M ass. N ew England Representative 
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Endorsed as superior, after U. S. Army Tests 
Meritas Leather Cloth has been a 
leader in this field, in both quantity 
and quality production for the 
last twenty years. It has been 
tried and consistently proved su
µerior, in thousands of severe tests. 

A digest of a report made by the 

A supplemental report ,on the same 
subject states: "It is superior to 
practically all of the other samples 
of imitation leather upholstering 
fabric which have been used to 
date." 

No service can be required of a 
leather cloth that is more severe 
than the thorough and exacting tests 
of the U. S. Government. 

Air Service, U. S. Army, contains a 
statement that Meritas Leather 
Cloth stood up better than any 
other ever seen at that testing sta
tion; that Meritas looks and works 
like real leather, and after many 
severe tests was found very satis- Samples for your specific requirements 
factory. ~ wi'// be sent, on request. 

THE STAND.ARD TEXTILE PRODUCTS Co. 

Dept. E. R. J. 

• Leath•• Cloth. 
flnme, There I 
rfac~. i:et stl~k 
Is snd see "·h11 

-7r 
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COLLIER SERVICE 
s u· st a i n s car card 
space value by main -

taining a nation-wide organ
ization of car advertising 
experts . . 

- --------- ---- -· -- . -- _-

• 
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You can teach a parrot to say "Just as Good" 
but he doesn't know .what he is talking 
about. 

"Or Equal" is a dangerous way of specifying 
when desiring Consolidated Car Fender 
Equipments. . 

To cheapen the quality of materials con
struction and workmanship-to make some
thing that coyers the law-is not our policy. 
The Consolidated Car Fender Company's' 
H-B Lifeguards and Fenders are built to 
save life, to withstand exposure, ·abuse and 
hard service to which equipments of this 
kind are subjected. · 

The name Consolidated Car Fender Com
pany is your protection as it is our greatest 
asset. 

When ordering or specifying stipulate that 
the guards or fenders be manufactured 
by the Consolidated Car Fender Company. 
It will pay you,_ and make a difference in 
your maintenance costs. 

Send to us for prices and information when 
in the market for repair parts. We are ready 
to serve you promptly. 

CONSOLIDATED CAR FENDER COMPANY, Providence, R. I. 
Gen. Sales Agents-WENDELL & MACDUFFIE CO., llO E. 42nd St., New York City 
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The Columbia Armature Stand is a patented 
stand with a ten-inch height adjustment. It 
protects the equipment and because of its 
square thread screws, is easy for the work
men to handle. 

The roller bearings are in cradles and there 
are pockets for table irons. 

It can also be adapted to many shaft repair 
jobs about the shop, and will be found useful 
in other ways. 

If your shop is not equipped with an adjust
able armature stand, you will find it worth 
while to investigate the Columbia Adjustable 
Armature Stand. 

NOTE--Our telephone number 
has bun chonged to 
Applegate 3200-1-2 

3313 ATLANTIC AVE., BROOKLYN 

May 5, 1923 

The 
COLUMBIA 
Armature 
Stand 
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-
Pins plus-

a cost-reducing oppor
tunity which you can
not afford to over-look. 
Replacements required 
only one-third as often 
because they wear so 
much longer. Fewer 
pull-ins .for brake fail
ures. Accident hazard 
cut to a minimum. 

Specify 

Boyerized Brake Pins 

''It's a hard world!'' 

That's why-
we make Boyerized Parts so tough and durable. Rubbing 
up against a hard World, they need be. The life of 
brake pins, bushings and other wearing parts on a railway 
car truck is no easy one. There's no room there for 
delicate soft-skinned equipment. It's the tough, lasting, 
glossy-finished surface given by our patented Boyerizing 
Process, that more than triples the life of Boyerized parts. 

The BOYERIZED List 
Brake Pina 
Brake Hangers 
BrakE> Levers 
Pedestal Giba 
Brake Fulcrum• 
Center Bearings 
Side Bearings 
Spring Poat Bushings 

Spring Posta 
Bolster and Transom 

Chafing Platea 
MacArthur Turnbuckles 
Manganese Brake Heads 
Manganese Truck Parts 
Bushings 
Bronze Bearings 

Boyerized Parts cost slightly more because they last 
tlrree or four times as long as parts of ordinary u11-

treated steel. Let us quote you 011 your req11ireme11ts. 

Bemis · Car Truck Company 
Electric Railway Supplies 

Springfield, Mass. 
Rt'pre-stntat i. u .•s: 

F:conomy Electric Devices Co., Old Colony Bid&" .• Chlcag"o. Ill. 
F . F. Bodler. 003 Monadnock Bid&" .. San Francisco. Cal. 
W. F. McKenney. 54 First Street, Portland. Oregon 
J H. Denton, 1328 Broadway, New York City. N. Y. 
A. W. Arlin, 772 Pacific Electric ~Id&"., Los An&"elcs, Cal. 

37 
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Reliable Brushes 
for Electric Traction 

•>IU~•~i 
203 

To obtain LONG BRUSH LIFE with 
MINIMUM COMMUTATOR 
WEAR on High Speed Ventilated 
DC Railway Motors 

USE GRADE No. 203 

For description of our full line of brushes write 

for Catalogue No. 3 7 

NATIONAL CARBON COMPANY, INc. 
Cleveland, Ohio c.;an Francisco, Cal. 

May 5, 1923 
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Staggering makes it possible for the Stafford Roller 
Bearing for Car Trucks to reduce journal friction 
90% and to easily carry the heaviest bearing loads 
for years under severest conditions. 

The Stafford Roller Bearing has a double row of 
staggered rollers. This exclusive- and revolu
tionary-feature of design prevents the weight of 
the car from being constantly lowered and raised 
as each roller approaches and passes the crown of 
the journal, as is the case with ordinary roller 
bearings. 

Let us show you the Stafford Roller Bearing so 
you can prove the truth of this statement yourself. 

Staf!ord-guaranteed three years 

39 
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CHILLED IRON WHEELS 
for railway and street car 
service. Capacity 20,000 per 
day. 25,000,000 in service. 

ASSOCIATION OF MANUFACTURERS 
OF CHlLLED CAR WHEELS 

1847 McCormick Bldg., Chicago 

Delive1·g 
Points 

T HE map above shows the location of the 
50 foundries in the United States and 
Canada, represented by the Association of 

Manufacturers of Chilled Car Wheels. 
Chicago, 4 
St. Louie, 2 
Buffalo, 4 
Pi tteburgh, 2 
Cleveland, 2 
Amherot, N. S. 
Montreal 
Mich. City, Ind. 
Loui■ville 
Mt. Vernon, 111. 
Ft. Wayne, Ind. 
Birmingham 
Atlanta 
Savannah 
Boaton 
Detroit 
St. Paul 
Kanzaa City, Kan. 
Denver 
Tacoma 
Rocheeter, N. Y. 

Sayre, Pa. 
Berwick, Pa. 
Albany 
Toronto 
New Glasgow, N. S. • 
Madioon, Ill. 
Huntington, W. Va. 
Wilmington, Del, 
Houeton, Tex. 
Hannibal, Mo. 
Reading, Pa. 
Baltimore 
Richmond, Va. 
Ft. William, Ont. 
St. Thomae 
Hamilton 
Ramapo, N. Y. 
Marshall, Tex. 
Loa Angeles 
Council Bluff• 

American Railroad Association 
Standards 

650 lb. wheel for 60,000 Capacity Cars 
700 lb. wheel for 80,000 Capacity Cars 
7SO lb. wheel for 100,000 Capacity Caro 
850 lb. wheel for 140,000 Capacity Cars 

Standard Wheel for Seventy-Two 
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Type OB 
Governor for 

Air Brake 
Equipment 

The dependability of this gov
ernor has led to its adoption 
by railways and other users 
of air compressors. 

Send for Bulletin 1091 
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I Our Cars Cost Less I 
I To Maintain - I 
i: = = E 

Safety First 

_ Cars of All Types _ 
~ "' From ~ 

I Birney One-Man Safety I 
i To i 
I Large City and Interurban I 
I I 
I SPECIAL TIES I 
= = 
~ 6 ~ 
! Sash, Doors, Interior Finish and i 
I Framing, Curtains, Ventilators and I 
I Car Trimmings, Brakes, Gongs, I 
I Door and Step Mechanism. I : = 

I ''We Satisfy'' I 
i Give Us A Trial I 

l Perley A. Thomas Car Works I 
j High Point, N. C. I 
t,,111111111111111111111111111,1111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111,111m111111 111111111 111111111111111111111,I 

• 
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~ - ·.,. :~·l· :_-~ 
-~ . J'l~":'t ~ . .,,,._" ::~~:;.: .. . - r--- -.. 

- --~-.?' ,,,.~ ......... ":' 

Have you your Bates Treatise 
on Steel Piles? 

.,.._ 

Bates Steel Poles 
"Pole Value " 

Every buyer of poles is concerned 
primarily with securing the most 
obvious "pole value" for the minimum 
investment. 

· By "pole value" we mean, ample 
strength to insure uninterrupted line 
service, assurance of long life, adapta
bility for · the service contemplated, 
moderate maintenance costs and initial 
costs that are not prohibitive. 

Dateslande6fee1 Truss @. 
ILLIONIS MERCHANTS BANK BLDG CHICAGO, ILL . 

-------•-------
ONE PIECE 

PAND 
STEEL 

ANDERSON LINE MATERIAL 

TRADE 

Reg. U.S. Pat. Off. 

Round Top 
Straight Line 
Suspension 

with 

Aetn a lnsu lat ion 
For over twenty rears, Anders9n Line :i\1aterial 
has been a leader in the field because of its em
inently satisfactory and long service. Aetna In
sulation has helped to make this reputation for it. 

Aetna Insulation is our own special compound. 
Developed years ago, it has continued ever since 
to meet the exacting requirements of electric rail
road line service. 

-Let us send our catalog-

Albert & J. M. Anderson Mfg. Co . 
Established 1877 

MARK 289-293 A St., Boston, Mass. 

Branches--New York, 13;; Broadway. Philadelphia, 429 Rea.I 
E•tatc Trust Bldg. Chicago, 105 So. Dearborn St. London, 
E C. 4, !38-39 Upper Tham"" St. . 

TSW>l! i l MAJUC. 

_J :,,; 'It.~ . 

ETN 
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==p= 

One of tlie 13 Nacliod Crossing Signals on 
the line of tlu Interstate Public Service 
Company, Indianapolis, Indiana. • 

They give an arrestive warning at the highway g 
against the approach of your interurban trains ~ 
by loud ringing bell and flashing red •tights. ~ 
Before he reaches the· crossing they give the i====== 

motorman a special indication that he has 
started the bell ringing. Made also with 
swinging wig-wag. Operated entirely from 
trolley power, and at the highest possible car 
speeds. Their cost is but little-· and by their 
insistent warning they save damage suits and 
expensive litigation. 

Install N achod Highway Crossing Signals 
and sleep sounder o'nights. Get your copy of 
Catalog 720 telling all about them. 

Remember N achod Spells Safety! 

Nachod Signal Company, Inc. 
4777 Louisville Ave., Louisville, Ky. 

Al110 manufacturer11 of Block Signals, Automatic Headway 
Recorder11. 

8lllfflflHlllllll1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJllllllllllllllllllllh~ 

Insulating 
with the 

2-Armatures and Fields 
Deep penetration, uniform and complete covering are assured 
when insulating varnishes and baking enamels are applied with 
the Dayton Air Brush. Experience on many properties has 
proven that field and. armature coils treated this way will last 
longer without overhauling, and cost far less to do. The 
Dayton Air Brush method is the quick efficient and economical 
method. 

Savings in labor and material, as compared with hand work, 
will more than pay for this equipment. And the better more 
durable quality of insulation results in big maintenance savings. 

The Dayton Air Brush Company 
17 Maryland Avenue, Dayton, Ohio 

Dayton 
Air Brush 

Hand/es all materials 
from the lightest disin
f utant to tlu heaviest 
leads and oils v.:itl1out 
special preparation. 
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I 

Know 
electricity 

as experts know it 
and get an expert's pay 

ELECTRICITY holds out today the greatest imag
inable future. Technically trained electricians 
are earning big salaries. New opportunities ap

pear every day to those who are acquainted with up-to
'date methods. Now is the time to take advantage of 
these opportunities. The Croft Library will aid the be
ginner as well as the expert. It is written in a non
technical manner, yet its accurateness· and thoroughness 
are known to more than forty thousand Croft followers. 

The Croft Library 
A combined reference library and home-study 

Cour11e in practical electricity 

:~.ie
0
J:;~·el:.~tr1~,h:'\~gk:lie og~:;h 

3
L~i~~_r• rrrr: ,:n~.~~ig1e~! 

electrical educQ.tor. It is founded on practice-on work as it is 
actually done. It Is jammed from co,-er to cover with the kind 
of bard-headed facts you want. Written so that the beginner 
can easily understand it. yet so sound. so thorough. that it is 
the druly guide of thousa11ds of highly paid electrical workers 
and engineers. 

Cron and success go hand in hand. If your electrical training 
1s obtained from these great books you are certain to win your 
way to the !.op. 

Free examination-no money down
only $1.50 in ten days and 
$2.00 a month until paid 
Fill in and mail the coupon attached and we will send you the 
entire fet of eight volumes for ten days• Free Examination. ,ve 
take all the risk-pay all charges. You assume no obligation
you pay nothing unle~s you decide to keep the boolts. Then 
51.50 in ten days and the balance at the rate of $"!.00 a month. 
Send the coupon NOW and see the hooks for yourself. 

Jtee~~UJOjJtm 
I ~lcGraw-Jlill !look Co., Inr •• 
: 3~0 Se,·enth Avenue, New York. 
I 
I 
I .. • 

Gentlemen :-Please send me the Croft Library of Practical 
Electneity (shipping charges prepaid) for 10 days' free examina
t100. If sat1sfactnry. I will send Sl.50 in ten days aod s·~.00 a 
month until the spedal price of Slfl.50 has beeu paid. If uot 
wanted I will write you for return shipping instructions. (\Vrile 
plainly and fill in all tines.) 

Name 

Home Address 

City and State 

. ........ ························ . 

Employed by •••• , •••••••••••••• , • • • • • • • • • • . . . . • • • . . . . ... 

Occupalion •••••• , • , ••••••••• , , • , ••••••...• ,. ... ERJ-.3-5-23 

I 

j.. 

r 

V/4 :~= 
~ ,f,:i 0 

\1 
' I 0 

~ r1'\; 0 /lt ' 0 
1 // 

> f• 0 

,\ t 

' 

~ 

Purdah 
For centuries the purdah (veil) has been the 
rule in India society. 

No amount of temptation, almost, can make a 
lady reveal her charms to anyone oustide her 
household. 

You have to belong to the family to really see 
and appreciate a lady's charms. 

Commutation is a similarly shrouded affair. 

If you use cheap brushes you get a veiled sort 
of commutation. 

But unless you become one of the Morganite 
family-you can't get a really close-up view of, 
and enjoyment from, good commutation. 

Don't be tempted° by cheap brushes. 

l 

nd Factory: 

reet, New York City 

lS AXD AGENTS: 
- Electric Power Equivment Corp.. !-ipeclal Service = 13th an~ Wood tits.. l'hlla- <"MRh. Huss llldg., 
:: delpbia. 0,>-~,., California 

§ Elf!~caJ0f"1~!~~~rt~~e.~ p~lf!: · N_ Ji.· Special Service ~ate!I Company, = burgh. AERA 502 Della Bldg., Los Angeles 

=: J. F. Drummey. 'i5 PIHs8nt St., ~ Railv.-ay & Pooer Engineering = Retert". llassarhuseUs {'orr>0:-at1on. Lhl., 131 East• 
~ \V.s!ttf!endey Co .. Hoge Bldg.. " {.-~1!,ad~,-e.. Toronto. Ontario, 

-= 

-= 

W1 I I I I I I l I I I I I I l I I l I I l I I I I I I I l I I I l I I I I I I I I l Ill I I l I I I l I I I I I l Ill I I I I I I! I l ll I I I Ill l Ill 111111111111 
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-==============================R.==============~H.==========================~ 
TAYLOR REDUCED HEIGHT TRUCK 

WITH 

S. A. 
TAYLOR STRAIGHT ACTION BRAKE . 

SMOOTH RIDING 
LOW MAINTENANCE COST-Absolute Safety 

Center Plate Height 22¾ in. with 26 in. Diam. Wheels 

For Modern Low Level Double Truck Cars, the Taylor R. H. Truck, equipped with Taylor S. A. Brake, 
with large diameter hard steel pins, will provide the best possible service results from every standpoint. 

TAYLOR ELECTRIC TRUCK CO., TROY, N. Y. 
SPECIFICATIONS ON REQUEST Established 1892 

0 seconds to change wheels! 

BAYONET 
Detachable Trolley Harps 

T~olley wheel mileage can be increased and 
service interruptions reduced when Bayonet 
Trolley Harps are used. They permit 
removal of wheel and harp for inspection, 
lubrication, adjustment or repair. The 
change is made in a fraction of a minute
no tools needed. 

SEND FOR PORTFOLIO 

Wheels 
Sleet Cutters 

\Vith Bayonet Detachable Harps, there is 
no need or incentive for running a wheel 
which needs some minor repair. That's the 
kind of business which shortens the life of 
equipment. Bayonet Equipment helps you 
to prolong its life. · 

Bases with Detachable Pole Clamps 

Bayonet Trolley Harp Co., Springfield, Ohio 
• 
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I Chapman I 
I Automatic I 
j Signals I 
11 with Colored Liglit I Indications. 

Given by Two 
Lnrge Lenses. 

Clear and Distinct 
Indications. 

Sunlight will not make them 

appear lighted. 

Operating mechanism low on pole for easy inspection. 

Indicators placed where best seen by motorman. 
S€nd for further lnlormotion. 

CHARLES N. WOOD CO. 
948 Old South Building, Boston, Mass. 

~llllllllllllllllllll I.IIIIUlllllllllllllllllllllllllllllllllllhllllllllllllllllllllllllllllllllllllltllllnn1111111111111111111111111111111111111111111111111ir-: 

&1111n11111111111111111111111u111111111111111111111111m111111111111111111111111111111111111111111111••11111111111111111n111m1111111m11m11111111m111111 

I The Baker 

-I 
~ 

I 
~ 

Wood Preserving Company 
CREOSOTERS 

Washington Court House, Ohio 

Cross Ties 

Lumber 

Bridge Timbers 

Posts 
Piling 

Treated and U 11/reated 

117 e solicit your inquiries 

Creosoting Plant located 
Washington Court Houae, Ohio 

On-Penna. R.R., B. & 0. R.R., D. T. & I. R.R. 

Operating Mills in Southern Ohio 

E = 
r..HfNttlffftltnmunturm1nrmmn11111111111111UHIIIIIUIU11UUUIIIIIIIIIIIIIIIIIIJUIIIIIIIUUUIIIIUIHIIIUIIUUIIIIIIIIIIUHIIIUJHtU1Mf.li' 

r ..... -... _ ............ _ ..... -......... -.... ·-··-· .. -.... -.. -·-..... _ .... _ .. _ 
El P«JTJ cf aoa/h'ax,.rkr,, 

Rn,Yroud' 

I = 

NEW"YORK 

51111J1Ullllltllllllllllllllllillllllllllllllllllllllllllll11Tllllllllllllllllllllllllllllll lllllltllllllllllllllllllllllllllllllllllllflllllllllllllllllll 

~1111111111111111111111111111111111111111111111111111111um111111111111111111111111111111111111111111111111i,llllll 1111111111JIIIIIIIIIIIIIIIIIIIIIIN 

i 
Amer lean 
Rail Bonds 

CROWN 
UNITED ST.ATES 
TWIN TERMINAL 
SOLDER 
TRIPLEX 

Arc Weld and Flame Wt-Id 

Send (or new 
Rail Bond Book 

I ~~~,:ican Ste~::~; 
~ttllllDfflJn11111111111m111111n11111uu11u11•1n1•tt111111111mrm111111m1u11111111mn11111mmm111mrm11mummH 
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I
- International ~reosoting I 

·~~ T~:~::!~f ~... I 
MONEY SAVERS TO RAILWAYS 

Treated railway ties, poles, piling, 
· bridge timbers, etc. 

Su our full page advertisement 
in last week's issue. 

I 
! 
= ._ ___ lffflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllQIIIIIIIIIIIIIIIIIIIIIIIIIF. 

~IBECO"'TUBULAR-'POLES-""··1 

; 
= 

-COMBINE .. I 
I 

Lowest Cost Lightest Weight ~ 
Least Maintenance Greatest Adaptability § 

. Catalog complete with engineering data sent on request i 

L ELECTRIC RAILWAY EQUIPMENT CO. § 
CINCINNATI, OHIO § 

NewYork ctty, 30 Church Street il 
HIINflllnUHUlllllllllllllllllllllllllllllllllllll!IIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIJ 

UIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIllllJIIIIIIIIIIIIIIIIJIIIIIJIIIJIIIJIIIIIJIIIJIIIJJUJJJIIIIIIIJIIIIIJIIIJIIIIIIIIIIIIIHIIIIIIIIli 

AMELECTRIC PRODUCTS ~ 
I BARE COPPER \VIRE AND CABLE I 
I - § i TROLLEY WIRE ij 

i WEA TfJgP~f~[E WIRE I 
Rer.U.S.Pat.Office PAPER INSULATED ~ 

m•:::::: ELE::~:~~~:W:~!LE !==~= 

PHILLIPSDALE, R. I. 

g:~o::;,a1\:
6
Tr~:,al~ld~~:c~~ ½~k,";•3a'-t~=~ ! 

11111111111111111111111111111111111111111111nn111HIIJIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJlllllllllli 

U.S. ELECTRIC 
AUTOMATIC SIGNAL 
for single track block signal protection 

United States Electric Signal Co. 
Weat Newlon, Maes. 

111111111111111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111111111111~ 

1111m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

l 
IN SULA TED WIRES AND CABLES § 
ROEBLINC'S SONS CO., TJtENTON, NKW JUKY i 

tttttm111111111111111111111111m11n11111111111111111111111hlllllllllllllllflllllllllllllllHIIIIIIIIIIIIIIIPIIIIIIIIIIIIIIIIIIIIIIHtt1nn111i 

5:!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIII~ 

lR(O)MIE 
BARE AND INSULATED 

Rome Merit Wins Customers 
Rome Service Holds Them 

;;_~==- ROME WIRE COMP ANY '"i 
Main Plant and Executive Offices: Rome, N. Y. 

"Diamond" Branch: Buffalo, N. Y. 

~ DISTRICT SALES OFFICES: ~ 
ij New York, 60 Church St, C!llcago, m, 14 E, Jacll■on Blvd, I = Boelon, !\lase., Little Bldg. Detroit, l\llcn., 26 Panoaa 81, 
~ Los Angeles, Cal., J. O. Pomero:,-, 336 Aznea St. 2113-t, 

~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i1111111111111111111111111111111 

!11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I We are prepared I 
to handle any high grade proposition where 

VARNISHED CAMBRIC 
Wires and Cables 

are required. 
When using quality Wires and Cables use quality Tapes. 

"IIIANSON" Taoe, "OKONITE" Tape,. "DUNDEE" Tapea 

THE OKONITE CO., Passaic, N. J. 
Incorporated 1884 

Bal•• 0/!lcu: 
NEW YORK ATLANTA 

SAN FRANCISCO 
Agent,: Cantral Electrla Co., Chlcaco, 
Ill. ; Pettlngell-Andrewl Co., BOIIGD, 
M11s.; The F. D. L&wranca Elcctrla Ce., 
Cincinnati, Ohio; No .. 11.7 Eleetrla Co., 
Pblladelphla, Pa. 

::,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111m1111i: 

i•pm111111n!IIIIIIIIIIIIIIIJIIIIIIIIIIJIIIIIIIJllllllllllllllllllllllllll!,!!lllllllllllltl!llllllllllllllllllllllllllllllllllllllftlllllllllllllllllllll 

=· ~ = 

====_;:: AN I ~ DA ~ 
IRE I 

ANACONDA COPPER \. THE AMERICAN I 
MINING COMPANY BRASS COMPANY 5 

Conway Buil<lini:, Chit'aro. Jll, C".n('r.11 Offices: \Vaterbury. Conn. -~ 
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllillllllllllllllllllllJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIUIIIIIIIIIII~ 

fjiSiAN~iiARiiill 
il WIRES, CABLES AND CABLE ACCESSORIES il 
ij Manu/acturtd bv STANDARD UNDERGROUND CABLE CO. § 
§ Boston, New York, Phlladelpbla, Woahlnglon, Plltsbur1h, Chlca10, Detroit, § 
§ St. Louil. S~n Frenclsco __ §) 
r.,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 
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:===_i_= FE RA LITE fjiiii ii 
An up-to-date and most 
economical process for the 
Aluminolhermic welding of 
rail Joints. Makes the Joint 
stronger than the rail ltse:f. 

SPN'lal ad,·anrogt'S - (1) Rail 
ends are butted together and 
easily aligned, no inserts needed 
to fill In or adjust. (2) Smaller 
portions of material used. ( 3) 
Grinding reduced lo the min-

Feralite Welded Joint 

lmnm. only a slight touching up 
is needed. 

The Fera'.lte Rail We I d Ing 
PrOC'Css eliminates rail joints at 
a Jower cost than any other 
vroet"ss. Write for fnli details. 

ALUMINO-THERMIC CORPORATION 
Roselle Park, New Jeney _ 

~lfflllllllllfllllllllllllllllllllllllllllllllltlllfllllllllllllllllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUlllllllllllllllllllllllii 

!IIIIIISHIIIIIIIHltHlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllf 

i BARBOUR-STOCKWELL CO. ! 
~=.==_-_ 205 Broadway, Cambridgeport, Mau. =:!== 

Established 1858 

I :;i;:t~~t~~:~gi;;;: I 
~ Balkwill Articulated Cast Manganese Crossings ii 

I I 
l..~··••111111111:.:.:.:.::~~:llll::.:::.~~l~lll:~l:l:l~h~l:l~l~IIIIIIIIIIIIIIIIIIIIIIIJ 

WHARTON 
Special Trackwork 
For Street and Steam Railway• 

Steel Castings Gas Cylinders 
ORIGINATORS OF 

Manganese Steel Trackwork = 

I T~ Wor-WhMa~-W1r ... ~~-~Jeu.o:o_;:~~ & CO., Inc. i_! 

= .,. ·- - - • Tloca Steel a lNID Co., 

=
~: Hilb Brlclse, N. l. Philadelphia, PL _!=_ 

Philadelphia Boll a Machine Co., Philadelphia, Pa. 

~IIIOllffffllllllfflflfflllHQHIIUnnrrmmmrmnnmnnm1111111111u11nnnnnn1lllttfflfHIIIHUIHlllllllllllltttlllllllllllnllUlllfflHIH1i 

ram .. •-·-xvGENl 
~ FOR CUTTING. WELDING. ETC. ~ 
I INTERNATIONAL OXYGEN COMPANY~ 
i .NEWARK NEWYORK . PITTSBURGH TOLEDO § 
:'lmu1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111Jk 

~ ............ ffltlllUIHIRtallHIIHIIIIIIIIIIIIIIIIUUIIIIIIIIHfllfflllllHDllllllllfflllllllllllllllllfflllllflHHIIIIRlfflffl~ 

ij Ramapo Iron Works AJax Forge Compau,- E 
E Eltabllabfd 1811 Eetabthbed 1883 E 

-,= RAMAPO AJA~.~,?RPORATION I= 

HILLBURN, NEW YORK. 
s Chlcaa-o New York Superior, Wla. Nlarara Falla, N. Y. § I Automatic Return Switch Stands for Paseins Sldlnp ii 

I
= Automalic SafetJ' Switch Stands E 

I XUlC&lle&e Conslrucllon-Tee Rall Special Work E 

~nllrllmltffllllHlffftllllllllffllllllttfflllRIIIIIUlllllfflllllllllUIRlllllllllllDIHIIHIUIIIIIIIIIHIIIJIJIIUlllllllllnllllllllUllllllllhHIIII~ 

;1111111111111111111111111111111111111111111111111111111111111111111111111111111u111111111,,m111111111111111111111111111111111111111111111111111111111n1....., 

!_:=_· SPEC
1
!~~ISTS 

1
, 

Design and Manufacture 
ii I 
l§ of I 

; I 
ii Standard-Insulated-and i 
§ i 
ii Compromise Rail Joints 1 
E I 
§ I 
i_ The Rail Joint Company I 

61 Broadway, New York City 

I --•H1•1wwmm111111w1uu11111111W111n1111111n1111111111111n11111111•111111111m1111111n11H11111n111111n1111111n.J 

Lorain Special T rackwork 
Girder Rails 

Electrically Welded Joints 

THE LORAIN STEEL COMPANY 
~ Johnstown, Pa. 

I Sales Olfieu: 
= Atlanta Chicago Cleveland 
E Philadelphia Pittsburgh 

=-

====~- Pacific Coa•t Repru,mtative: United States Steel Products Company 
Los Angeles Portland San Francisco 

New York 

Seattl• 
Export Representative: 

§ United States Steel Products Company, New York, N. Y. _ 

~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nn11111111111111111111~111111111111NN11i 

rlllllllllllllllHlllllllllllllllllllllllllllllllnlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllU 

I = = 

SWITCHE~MA TE~FROGS-CROSSINGS 
COMPLETE LAYOUTS 

IMPROVED ANTI-KICK BIG-HEEL SWITCHBS 
HARD CENTER AND MANGANESE 

CONSTRUCTION 

New York Switch & Crossing Co. 
Hoboken, N. J. 

I 

iitllllllHfllllttUIIHIIIUIIIIIIIIIIIHIIIHIIIHfllllllllllflUnlffllHIIIIIIIHIIIIIHIIHIIIUIIIHtflRltfflttltlltlll _______ __ 

=-11an1111111111111111mn1111111111111111111111111111111111111111111111111111Hllllllllllllllllllllllllllllllffltnffllltffllffllfftlll1Htttm1 

rpp ns ... 
i Trade Mark _ 
JIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJlllllllllllllllllllllhllllllllhllllllllllHI 

1•111111111111111mn111mp•;i;·~:IIIF:;;:dlllls;;:i111Pi:;•m1nft1n 

:==~ wit~ou~:::~a~;~!n~~~~~t;t!~g?les 

Hubbard & Company 
; PITTSBURGH, PA. • 
~IIHffltHlllltftlllllllllH~IIHIIIIIIUn1111111111m11n11t1111n11mn111mtm1111111111a1nf1fflttllttfflllllffllllll 
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i E I THE BABCOCK & WILCOX COMPANY I 
,. 85 LIBERTY STREET, NEW YORK = 

I Builders smce 1868 of Makers of Steam Superheaters I I Water Tube Boilers ~-m!~ since 1898 and of Chain Grate I 
1 of continuing reliability S t o k e r s s 1 n c e 18 9 3 § 
I ~ i BRANCH OFFICES BRANCH OFFICES g 
c BOSTON, 49 Federal Street DETROIT, Ford Building E i PHIUDIIILPHIA North American Building NEW ORLEANS, 521-5 Ba.ronn.:: Street § 
= PI'l"l'IIBUR0H, Farmers Deposit Bank Building Housn>N, TExAs, Southern Pacific Building =: 
• CLFVttLAND, Guardian Building DENVER, 435 Seventeenth Street = 
j l'.:HICAOO, Marquette Building SALT LAKE Crrr, 705-6 Kearns Building a 
! CINCINNAT!, Traction Building WORKS SAN FRANCISCO Sheldon Building ~ 
i ATLANTA, 1.,;andler Building Los ANGELE~ 404-6 Central Building E! 
i TucsoN, .Amz., 21 So. Stone Avenue Bayonne, N. J. SEATTLE, L. '-'· Smith Bulldh g E! 

I DALLAS, TEx. 2001 Magnolia Building Barberton, Ohio lu.VANA, CUBA, Calle de Agular 104 §! 
HONOLULU, H. T., Castle & Cooke Building SAN JUAN, PORTO RICO, Royal Bank Building ~ 

-..,111m11111111111111m11111111111111111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111Hlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllltllllllllllllllllllllltllllh,• 

rNIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIHHlll'llllllllllllll'.~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ::11111:11::IIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIJIIIIIIII-

Don't throw 
the oily 
waste away! 

Save Money By Reclaiming It! 
This oil extracting machine is reclaiming hundreds of gallons of 
perfectly good lubricating oil and many pounds of waste for the 
J\Illwaukee Electric Railway & Light Co. as well as many other 
companies. It will do the same for you. It is widely used as a 
real economy producing equipment. 

Write for full detail& 

-01L & WASTE SAVING MACHINE CO. 
= Philadelphia, Pa. 
J11,111111111111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111t11111111111111111111 r. 

Sllllllllfllllllllllll11111111111111111111111111111111111111111111111111111111111111111111111111111Ullflllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!:., 

~ ~ 
I "Make it of Vul-Cot Fibre"~ 

I NATIONAL VULCANIZED FIBRE co. I 
I WILMINGTON DELAWARE i 
""•11m111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111I 

_,,,BU"C"K"i'Y-E"'-JA-C"K"S'-"""!=====!: 
High-grade R. R. Track and Car Jacks 

The Buckeye Jack Mfg. Co. §===-§ 
Alliance, Ohio 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111111111u11111111111111111F. 

j!lllllftllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllci'.iii:'i:iNGWo·RTHIJllll1======-~ 
One-Piece Cear CaaN 

Seamless--Rlvetless--Llcht Weicht 

Best fEco~e.,~~~:,.,;:'t}~~y and '"=::= 

Chillingworth Mfg. Co. 
Jeney City, N. J, 

:t1trlllllHHHIIHHtllllltHHIIHllllllllllllllllll1Ulttnt1111111111111111111111111111111111111111111111111111111111111t11•1UUUllltllltunmmn1111111F. 

1111111111m11111111111111111111111111111111111111111111111n1111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111t: 

A Single Segment or a Complete Commutator 
Is turned out with equal ca.re in our lhops. The ordera we ftll 
differ only In macnltude; emall orders comm&nd 0UJ' utmo■t care 
and skill Just a& do larre ordera. CAMERON quality applies to 
every coll or secment that we can make, a■ well aa to every 
commutator we build. That's why 110 many electric railway men 
rely absolutely on our name. 

Cameron Electrical Mfg. Co., An■onia, Connecticut 
n111m11111111111111111111111n111un11111111111111111111111mm11111111111111111NtlllllllllllllllllllllllHHIIIIIJIIIIIHIIIIIIIIIIIIIIIIIIIIIHIU• 

,!!IIIIIIIIIIUPIIIIJIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIUIIIIIIIIIUllllllllllllllllllllllllllllllllllllllllllllllhlllfllllllllflllllllllllllllllllll'.# 

We Specialize in 
Electric Railway Lubrication 

Tulc, a lubricant, gives many advantages, 
in operation and reduces the cost of lubri
cation. Our service men arc engineers, 
and besides advising proper methods, will 
pack your cars, show you how and why 
Tulc should be used, and get money
saving results. Ask us for details. 

The Universal Lubricating Co. 
Cleveland, Ohio 

Scientifically and 
accurately compounded to 

reduce lubricating coats. 
;:;u,11111111111111111111111111111111111111111111111111111111111111:111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

::!,lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllhlllUIIIUIIIIIIIIIIIIHP.a 

1. ::::~.: ~llJ,JJf L .i:¥!J: ~ I 
_ •treet railway p•vlns. -
§ • f r • i I a a D d Write for /Uustrated § 
§ pniq. Catalog No. 20. ~ 
~ W. S. GODWIN CO., Inc. 12 E. Lexinston St~ Baltimore. Md. § 
~111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111n1111,1111111111~ 

§IIIIIIIUllllllltnlllllllllllllllllll1lllllllllllllllllllllhlllOIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIUIIIIIIIIIIIIIIIIHIIIIIIIIIOIIIUfll~ 

I Sha: ;.;~§;;::ters I 
111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111u111111111111111F. 

:n111111111111111111111111u11n1111111111111111•111111111111111111111111111111i1111111111111111111111111111111111111111111111111111111111111111111111111111111111u 

~ ~ I Moore Rapid 'LECTROMEL T Furnace I 
~ MAKE YOUR OWN CASTINGS § 

I==-""_ PITTS:;:~.:::~/:1~ N~~;:~;·CORP. := .. :=== Larseat Maker• al Are Fumaeea in the World 
PITTSBURGH, PA. 

i11111111111rm1,11111111u,11111111111111111111111111111111n1111111111111111m11,11111111umm11111111111111111111111111111m11111tNHIIIHnlllntlllllffi f n1111111111111111111111111n11111111n11FOR.'o'"'Tfti'si:oc"'"'"llllllllllllllllin1111n111111111, .. 

~ A Chain Hoi■t that excels in every feature. It lau • 
§ Planetary Gean, Steel Parts, 3¼ to I factor of Safet,. i I It'■ the only block that carrie, a fin-year cuarantee. I 
= FORD CHAIN BLOCK co. I i Seeo11d a11d Diam-d Sta., Philadelplaia = 
f1111ntttn1111mmmn111in11n1111111111111111m111m11111111mm111n11n1111111m11»111111mum1mnnnmum1tmttmt1nnntt1tHt1ttlJ 
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~:1111n1111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nm1 .. 

i = 

= 

= 

= 

I 
I 
c 
§ 

The 

Standard of Qualitv 
The precise and delicate requirements of 
manufacturers of dvnamos, magnetos and other 
electrical apparatu; prescribe the use of electric 
tape that is known to fie of constant high 
quality. 
Quality is the sum total of good basic materials and 
careful manufacture-the best grades of yarn plus 
painstaking, skilled workmanship. 
That is why thickness, width, weave, finish and 
absorption are uniformly correct in HOPE tapes. 
That is why, for 40 years, manufacturers of elec
trical apparatus have found HOPE products to be 
the Standard of Quality. 
Let us send vou the HOPE Sample Booklet of 
electric tape, so that you can pick out a tape to 
meet your own special requirements. 

H OPE Electric T ape 
HOPE W EBB ING COMPANY, INC. 
PROVIDENCE RHODE ISLAND 
New York Troy Chicago 

= 
i.umm1111111111111111m11111111111111111111111111111111111111111111111111nrmnm1111111111111111111111111111111111111111111111111111111N1111111111111111o 

enn111111111111111111111111111111111111111111111m11111111111111111111111111mu1111111111111111111111111111111111111111111111mm 11 11111um111111111111111= 

I rn:;s~e:;!r Rattan I 
For 60 years we have been the largest im
porters of rattan from the Far East. It 
is therefore to be expected that when Rat
tan is thought of our name, "Heywood
Wakefield," instantly comes to mind. 

Follow that impulse and write us when m 
the market for: 

High Grade close woven Rattan Car Seat 
Webbing, canvas lined and unlined, in 
widths from 12 in. to 48 in. 

High Grade Snow Sweeper Rattan in 
:-- atural and Cut Lengths. 

High Grade Car Seats, cross 
tudinal, covered with Rattan, 
l,eather. 

or longi
Plush or 

HEYWOOD-WAKEFIELD 
COMPANY 

Factory: Wakefield, Mass. 
SALl!lS OFFICES: 

Heywood-Wakefield Co. Heywood-Wakefield Co. 
516 West 34th St •• New York 1415 Michigan Ave .. Chlcag<> 

E. F. Boyle. Monadoock Bldg. San Francisco. Cal. 
F. N. Grigg, 630 Louisiana Ave .• Washington. D. C. 

f:!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH•.: 

E 

I 

OHMER 
Fare Registers 

The indication and registration of the amount 
paid are features inseparable from modern retail 
merchandising. 
Ohmer Fare Registers have brought these essen
tial features to the sale of electric railway trans
portation. 
Ohmer Fare Registers indicate and record the amount 
of each fare as it is paid and produce printed deta il 
records of each day's business in each car. 

Ohmer Fare Register Company 
Dayton, Ohio 

I 
! 
~ 

I 
';11'-,,111-111,-11111-1111-11111-111,-11111-1111-11111-,111-11111-1111-11111-111,-11111-111•-•1111-1111-11111-1111-mn-,111-11111-1111-11111-,111-11111-1111-nm-111,-11111-1111-11111-nnHtffltC..I ~ 
!;IIIHHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllmll llllllllllllllllllllllllllll llllnnttmtttmu·i 

~ i 

I International I 
i 

Fare Registers I 

Type R-10 
Single Register 

\Ve have g iven more than a quar
ter of a century to the study of 
£,are collection problems and to de
signing mechanical methods for 
proper registration. 

Thousands of International Regis
ters designed and manufactured 
over twenty years ago are still in 
use and are today giving good 

The later designs of International 
Regis,ers thoroughly up-to-date are 
the result of our study and experi
e· ce of twenty-fi,·e years. 

It is not therefore. dire to chance that 
the majority ol the City Systems in the 
United Stales are today using Inter
national Registers but the very proot of 
the exce!Jent design, the superior qual
ity of materials used and the care and 
Pki!l with which they are produced. 

I 
I 
I 
I 
I. 
i 

l 
I 
I 

i 
Railway and Power Engineering Corp .• Toronto and Montreal 

G. F. Cotter Supply Co., Houston, Texas 

T~~ !:~:~:~!i~t:~t~ !:!:~~::o~o. iii 
Gen eral Selling A genta for HEEREN Enamel Badges 

i 
i:"11m1111,-,.,.0 ,111111111111111m11111111111111111111111111111111111111111111111111111111n1111111111111m11111111111111111111111111111111111um1111••n111~ .,111111n11111111111111111111111111111111111111111111111111111111n11 11111111111111m11 1111111111111111n111111111nm1m1111nnttm1m1111111HHH111.....I 
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Cleveland Fare. Boxes take 
your fares direct from Car 
Rider to Counting Room, 
therefore, there is no chance for 
losses between these two points. 

The Cleveland 
Fare Box Company 

Cleveland, Ohio 
The Canadian Cleveland 

Fare Box Co,, Ltd. 
Preston, Ontario 

i 
:ilftffffllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIHHlllii 

r"'IIIIIIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIJj 

I 
Use only Awebco Tape on you, Annatu,cs !== 

s Field Coils have better protection when wound with I "AWEBCOTape." Send for samples. § 
1 ANCHOR WEBBING COMPANY I 
LE 300 Brook Street, Pawtucket, Rhode Ialand ~ 

llltttffftNIHIIHtffllllllllllllllllllfHIIIIHUIIIIIHIIIIIIIHIIHIIHIIIIIHIIIIIIIIHlllllflHIIIIIIIHIIIIIIIHttlllltHIIIIIIHlnlHIIIHIHli 

llfflllRIHHIIIIIIIIIIHIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIJIUUIIIIIIIIIIIIUllflllltllllUIIIIHlltlllllllllllllllllllllllllllltlltlllHIIII~ 

75% <>!.:he electric railwaya I 
B:!!~!~es !=== 

BONNEY-VEHSLAGE TOOL CO., Newark, N. J • 

.&IUWlfttlllHIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIG 

........ IIIIHIHIIIHlfllrtllllHllltlllllllllHIIIIIIIIJIIIIIIIIIUIIIIIIIIIIIIIIIIIIJlllllllllllllllllllllllllllllllllllllllllllllJIIIIIIUIIIIIIIIIIUII~ 

---.nf•,. Gem~nY Conduct . Direct . ~ ,..~- ~ \ °" Automatic § 

Registration ~-
By the § 

Passengers !==--=. Rooke. Aut~matic 
Register Co. 

Providence. R. I. § 
:lllffllllllllllllllllllllllllllHIIIHlhllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllJIIIIIIIIJlllllllllllllllllllltlllllllllllllllllllllllllllllll ., 

"'IHIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIJllllllllllllllllllllll'a 

i ELECTRIC BEATER EQilPl\lENTS Commun!- § = catlors to § I Address All ~ 
i BUSH § 

. i TERMINAL § 
i (220 361h St.)§ 
i! Brooklyn, § 
i N. Y. ·§ 
§ Literoture on ~ 
J THERMOSTAT CONTROL EQUIPlllENTS Request ~ 
=••fflHIIIHtffltllllltllllltlllllllllltlllUIHllllllltHHHHfllHIHllllllllltllllllllllllllllllllllJJIIIIIIUHIIIIIIIIIIIIIHtltllllllllllllllllllllllltlllh , 

r-;HllllfllUIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIUIUHIIIIIIUIIIUIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIHIIIIIIIIIIHllllllllllllllllli 

I 
Car Seating, Broom and Snow Sweeper 1 

Rattan, Mouldings, etc. § 
= 

i AMERICAN RA TT AN & REED MFG. CO. - ~ 
I Brooklyn, N. Y. -~ 

I . AMERICAN means QUALITY ~ 
RATTAN SUPPLIES OF EVERY DESCRIPTION ll 

~n-11w1mn1111111n11111111m111111n1111u111111u11111111111111111u111111111111111111111m1u111111111111111n1111tt111111nml 

= 
l 
;! 

l 
= 

I = 

USE LE CARBONE CARBON BRUSHES 

COST MORE PER BRUSH 
COST LESS PER CAR MILB 

I IW. J. Jeandrora 
:_; 345 Madison Avenue, New York 

Pittsburgh Office: 634 Wabash Bldg. 

-

-=_!_'. eau.!:! !:;1r~:~::,0L~:~ :!}~!t~:::1;t:~ LtL. 
.Montreal a.nd Toronto 

~111mmnnnuum1111111111111111n111111m11111i111111111111111111111111111n111m1m111n1111111111111n111111nn11111111111mnnn1 

~IUIIIIIIIIIIMWfllHIHIIIIHIIIIIHIIHIIHIIIIHIIHIIIIIIIUlttfHIIHIIIIIIIIIIWHHIHIHHIIHIIIIIIIIHIIIIIIHIIIIIIIIIIIIIIIIIIIIIHIIIIIIJHNlffl~ 

= ~ 

~ HIGH SPEED MONEY CHANGERS ~ 

;~ t!i!il=1~:s~:e~9t I I ii~tf:: ... ------- [~{{:~::~~ I 
Essential wherever the rapid and accurate ha.ndllng of change Is 
required. Now Included In the standard equipment of largest Trac
tion Companies because conductors demand them. 

Price• and Literature •ent on r equest 

J . L. GALEF, 75 Chambers St., N . Y. C. 
Exclusive lllanufadnrer's Selling Agent 

t")ffllllllllllUW~lllllllllllllWIIIJlllllllUUWWHIIIIHIIUIIIIUIIUIIIIHIUIIUIIHIIIIIIIIIIIIIUIIIIIIIIIIIUIUIIIIIIIUIIIIIUHIUIIIUIH,, 

I ~lllUlllllll~ Car Heating arid Ventilation i 
e :i - Is one uf the winter problems that you roust 5 
~ § ~tt~!k':1t~~t g11al oth.W~~tn c:i: ~ we:J~m1:f. ~ 
5 g . Now Is the Ume to get your cars ready for j 
~ a next winter. Write tor details. I 
~ ::: The Peter Smith Heater Company ~ 
~ ~JimtJlnn, 1725 Mt. Elliott Ave., Detroit, Mich, ! 
" " ~ n nrnnnnnmmmmmnnnmrmmmmtttm1111111111r1111,m 11nm111111111rm111111n111111111111111111111Q.1'911111m111111P,,111•1!lm'k 

0 111m111111111111111111 11111 1111 1111u11111111 1111111111 1111111111111111111111111111111111111m111111111111111111111111111111 111111111111111111111111111inn,11!i-

HALE & KILBURN 
CAR SEATS 

For Every Class of Service 
General Offices and Works: Philadelphia 

Officn: New York, Chicago, St. Loula, WHhlngton, San Franclaco 
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= 

= 

I 

=====_!_! G;,r;e J ~~fo':~o. ~ 
CINCINNATI, 0. 

?',1111111111m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111F. 

!!!11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nllllllll~ 

§ B. A. Heceman, Jr., Prea1dent Charles C. Caatle, Flnt Vlc&-Presldent E 
E Harold A. He&eman. Vlce-Pre1ldeot. Tr•"· 10d Actlnc Sec'y E = W. C. Lincoln. Manager S11 .. and En&lneerln& -

~ National Railway Appliance Co. 
Grand Central Terminal, 452 Lexington Ave., Cor. 45th St., 

New York 
BRANCH OFFICES: 

Munsl')' Bldg., WashlOEton. D. c.; 100 Boylstoo St .• Boston. Mau.; He&eman
Castte Corl)Orat1on, R11lw1y Exch1oge Bl(Jz., Cb1ca10, Ill. 

Railway Supplies 
Tool Steel Gear• and Pinions Economy Ele,,trlc Del·lc•• Co., 
Anderson Slack Adjusters Power Savin,: & lnspttlloo 
Geneaco Paint Olla Meter• 
~~=m~~~ro" vr::::'n~;fec!~~a Lind Alumln11.m Field Colla 

,·arnlehes. Enamela, elc. C-11 Eltttrlc Heatns 
Drew Line l\Ialerlal and Rallwa7 Garland Venlilalors 

= Sl)f'Cl&ltles National Saff'ty Car Eqolpmeol = Tn=~!n~r Corporalloo Co.'• On~lllaa Satel7 Cara 
E National Hand Hold• Flaxllnom Insnlatloa 
§ Pltt,,bul'&'h Fot'l'e & Iron Co.•• E-Z Car Control Corporation 
§ Prodocl1 Safely Devices 
=_:_ Tnemec Paint & Oil Co.'1 Cnn,ot Paint 

Fort Pitt Sprier; & lilt,:. Co., Springs 
~IIIIIHIIIHIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIU. 

:"8tlltnll11UIIHIIIIIIIIIUIHIHUHIIIIUIIIIIIUIIIHlllll11111111111111fllllllllllllllllllllllllllllllllll1111UlllllllllllllllllllllllllllnlllllllmtN1 i 
~ a I __,.-------, ,--,-....--.....,. siy~f I 
~ BEARINGS ~ 

I ~eg: ! 
'!ilmllNIIIIIIIIIIHIIIIRIIUIIIIIIIIIIIIHIHlmtlllllllllllllllllllllllllllllllllllllllllllllllllllllllffl"IIIIIIIIIIIIIUIIIIIIIIIIIIIUllllll1111UIIIIIIIUi: 

rNIIIIIIIIIIIIIIIIIIIIIIIIIIHllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllnlllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'I" 

~ 100 New Users in the Last Nine Months 
~ KASS SAFETY TREADS I 
i HIGH ~ 
; in efficiency LbWting qualities i 
E in weight, initial and upkeep costs Ii I Morton Manufacturing Co., Chicago I 
'MmmttU1111111•mnn1w11111H1lllllltttffltllHHlltllltflH1lltHfmllttt1111IIIIIIIIHtflllHlllllftUIHIIIIIIHlffllllllltffllllUIIIII~ 

lllllllllllllllllllllllllllllllllllllllllllllllll!lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfll; 

VENTILATORS I 

T HE N-L New Style Type C Venti
lator is absolutely weatherproof, lays 

low on roof, looks well and meets every 
requirement of ventilation. 

More than uven thousand N-L 1' entilators 
sold during 1922. 

The Nichols-Lintern Company 
7960 Lorain Ave., Cleveland, O. 

N-L Product• manufactured and aald in C.,,...da by 
Railway and Power Engineeri~g Corporation., Ltd ., 

133 East~ Avenue, Toronto, Ontario 

I 
~ 
I 

,m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 

UIIIIIIIIIIIIIIIIIIIUIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIJ111f'= 

Braymer'• 
ARMATURE WINDING AND 
MOTOR REPAIR 

15 paqu 6 x 9. Ulrutrmud. $3.00 ntl, poatpald 
Thia hook la & compilation of praotfoa 
methode used by reps.irmea and arn ature 
winders. h gives in detail th06e method• 
whlch have been found by actual e:r:pr.r
i~nce to represent beftt practice in a repair 
ehop of enrage size. 

- ------------------------------- E § McGraw-HIii Book Co., Inc., !l~ 
E 370 SeYeotb AYe., New York, N. Y 
i You m&y oend me on 10 dsya• &pproY& E 
.E Braymer'• Arm■ture WlndtnQ. aod i 
~ ~~~:-::;•r{o~ih': ~1,"g;t~::,;. 1~ E 
: po,rtpa.ld Wll.hln 10 daya Ol receipt. i': = Replar lllbeerlber to tbe Elec\rlc R.U-
§ w&J JournaU .•••••••••.•.. ···•·•••• 
§ M-berol A. I.E. E1 ...••..•....•.•• 
~ Blln~:•·•••••·•·••••••••••••·•·•• E 

§ .A.d ••••••••••••••••••••••••••••••••••••• I. 
~ rii-:ti~::.=iimaiio:J.=aiti ih• 1 
: U.1:1. and Canada only.) • F.K i 
F411111Utt1111n111n1111111111111111111111mmttnann1mttn111fflllltlnttllfflllUINltntlttffllffllllUlfflfflUttlUUHIIHtttttfflltttllll.....,.! 
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S EARCHLIGHT SECTION 
POSITIONS VACANT 

ACCOU.:\"TA:-IT-Experlenced in account
Ing under text of Interstate Commerce 
Commission and familiar with deprecia
tion accounts for electric street railways. 
l\1ust also have had experience In Federal 
Taxation and office management. State 
present and former connections, present 
salary, salary d€sired and reason for 
change. Communications will be treated 
strictly confidential. Address P-545, 
Electric Railway Journal, 10th Ave. at 
36th St., New York. 

A;,.; executive wanted as general manager 
of a combined electric, gas, street railway 
property. Must be famillar with hydro
electric operation, property serves ninety 
communities. P-549, Elec. Ry. Journal, 
Old Colony Bldg., Chicago, Ill. 

DRAFTSMEN, experienced steam and street' 
rallway, special track work draftsmen 
and calculators: advise experience and 
salary in first letter. P-546, Elec. Rall
way Journal, Old Colony Bldg., Chicago, 
Ill. 

FIRST-CLASS draftsman wanted for 
street railway master mechanic's office. 
lllust be competent in car design and 
should have some mechanical and elec
trical engineering ability. P-542, Elec. 
Ry. Journal, Real Estate Trust Bldg., 
Phlla., Pa. 

LINE Superintendent wanted for an East
ern company operating fifty miles of 
transmission lines within an ar"a of 
forty square miles. l\Iust be famlltar 
with high voltage work and be 11hle to 
handle men efficiently. Give ref~rence 
and salary expected with first letters. 
P-540, Electric Railway Journal, 10th 
Ave. at 36th St., New York. 

lIASTER mechanic wanted by Interurban 
Railway Company located In the north
west: must be thoroughly competent, able 
to take charge of shop, and equipment 
consisting of 15 interurban motor cars 
and other tralJer equipment ; state when 
available and give fulJ references in first 
reply. P-547, Elec. Railway Journal, Old 
Colony Bldg., Chicago, 111. 

SUPERINTENDENT wanted to take charge 
of street rallway ln State of Pennsyl
vania operating from four to ten cars: 
write stating experience, salary desired 
and references. P-548, Elec. Railway 
Journal, 10th Ave. at 36th St., New York. 

No. 201-2-3-6. 

POSITIONS WANTED 
ACCOUNTING executive, thoroughly ex

perienced In alJ branches of large prop
erties: street railway, light, power and 
gas utility, open for engagement. Capable 
of assuming full control of all accounting 
work. PW-643, Elec. Ry, Journal, Old 
Colony Bldg., Chicago, Ill. 

SUPERINTENDENT of transportation. 
Twenty years' experience In electrical 
Jlne, operating city, Interurban and sub
urban property. Good record based on 
long experience with large property. 
Present relations are nleasant, personal 
reasons for desiring a change. PW-533, 
Electric Railway Journal, Old Colony 
Bldg., Chicago, Ill. 

SUPERiNTENDENT of transportation 
with a proven successful record of 18 
years on large city, suburban and Inter
urban properties, at present employed, 
desires a change and .... 111 consider any 
P!operty that needs a practical, progres
sive, efficient transportation man who ls 
capable of taking over all details of 
transportation and handling same in a 
manner that will get results and be a 
credit to any property. Present rela
tions are pleasant. Personal reasons for 
desiring a change. High grade refer
ences as to character and ability. Would 
prefer city and suburban property. Ad
dress with details PW-544, Elec. Ry, 
Journal, 10th Ave. at 36th St., New York. 

1•11111111111111UHIIIIIIIIIIIIIIIUIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIUllfUlllltlllfllllllllll1 

I ;;;:ti~Iiii~i I 
£ ~~r ~i~~~ss than the manufacturers' pre&-

! Send your orders to us and deduct 25 per 
• rent from the current quotations. 

1,,,_ TRA~;;~'•;~~;;:;;~
1

~ CO. 
Cars-.Motors 

501 Fifth Aveoue, New York 
:iu1111111111UUIIIIJIUU11111111111111111111111111111111111111111111111111111111111111111u111111111111--:: 

ll;,·"~i;~I~~~~iii,,_~',,; 
KANKAKEE & URBANA TRACTION 00. 

Urban&,lll . 
olltllHIIHIIIIIIIHIUIIIIIHIIIHIINIUNIHJIIUIIUHIIU,HHttllfHIIIHIIIHUttll .. lUHlll~ltJ;; 

No. 207. 

~IIIIIIUIIIIIIIIIIIIIIIIIIIUllltllllfllllltllUIIIIIIIIIIIIIIHIUIIUIIIIIIIIIHIIUIIIIHIIIIIUHlllr,,: 

100 lb. 

Steel Rails 
with angle bars 

FIRST CLASS RELA YERS 
Subject to Inspection at Destination 

for Prompt Shipment 

Write or Wire 

HYMAN MICHAELS COMPANY 
531 Peoples Gas Bldg., Chicago 

or 1312 1st N&tl. Bank Bldg., 
Pittsburgh, Pa. 

Other Offices at: New York, St. Louie, 

-:,_~:,! Detroit, San Fraoclsco 

We carry In stock rails from 
50 to 90 per yard. 

t,,,,,,1,11111111111111111111111,111n,11n111,1111111111111111111111111111111111111t11111111111u111111,a 
l!IIIUlllltllllllllllllllllllllllltllllllllllllfllllllUUlllltlllllllUIIIIIIIIIIIHtUHlllltlllllllllU• 

il G. E. co. ROTAR?coNVERTER I 
§ GO cy,, 13,200 or 6000 v, A,C. to 690 v, § 
, D.C., 2200 kw. E 

Ioc!udes the followinar: 

Item l-;~ . .8~Ifo ~~ i;~~;,~~~skco·o:~r~ 
ter with booster and lnetru.meota. 

Item 2-3 type we, 60 cy.. 900 kva., 
13,200-6600 v. primary, 368 v. 
eecoodary. water-cooled Tran•form
ers with 10% taps above aod below 
normal and 50 o/o startlog tap. 

Item 3-Complete 3 panel switchboard for 
the above. Built 1917 

Has been run only for t"t-prompt sblp
mrnt,-ettraeth·e price 

Picture of Coni•ert,,. appeared In 
11/arch. 11th. Issue. 

Apply General Chemical Company 
. 40 Rector St .. New York, N. Y. -
'ftlllllHllllllllllllllllllllllllllllllllllll,1111111111111111111111111111111111111111111111111111111111,.; 

0'tUIIIIIIIIIIIIHllltlltllllllllllltlllllllllllltlllHIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIHllllllllll"o 

I 1::ttlll!t~ I 
~AllfttlUl"'IIHlllfffllHIIHIIHlllmllHlllllll~IIIIIHMIIIUIUtlllHltttllHtlMtHIIIOUIIII ... :; 

4-45-ft, Interurban PaBBenger and Banage Cars--Wood Body, 
End Entrance, Cane Seat, Monitor Root Motor G.E. 57, 
Ouadruple, 2-Tum Control Weetloarbouse. K-14, Slnarle Egd, 
Brakee, Weetlnarhouse, Compreeaora, Nst. Br&ke & Electrie Co. 
B.B. 2 Baldwin Trucks, 34-ln. Wheels, 4 ½ -ln Altlu, Eaeh 
,2,000.00. . 

Interurban Paaaenirer and B111r1rage, All Steel Center Entr.iioe, 
51-ft. Car. Motor, Westinghouse. 306 V 4 Quadruple, Con
trol Weetlnarhouse HL., Brakes, West~bouse, with Nat. 
Brake Compressor, B.B.2, Baldwin Trucks, 34-ln. Wheels, 6-ID. 
Axles, '4,600.00, 

Ten othn CflrS in "ffY 1tood condition ,rre """ned by ear Bulleti-il•d ua:,on reouut. 
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Ad.-ertialn&', Slr<'<'l Cnr 
Collier, Inc., Barron G. 

,1 Ir Reeeh·ers, Aftercoolera 
Ingersoll-Rand Co. 

Ammeters 
Roller-Smith Co. 

An~hore. Guy 
Electric Service Supplies Co. 
Ohio Bra•• Co. 
Western Electric Co. 
Westiilghouse Elec. & M. Co. 

Armature Shop Toole 
Elec. Service Supplies Co. 

Automatle Return fSwltch 
lStaod 

Ramapo AJax Corp. 
Automatic Safel:r Switch 

Stand• 
Ramapo AJax Corp. 

Axle Straighteners 
Columbia M. w. & M'. I. Co. 

Axles, Car Wheel 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Carnegie Steel Co. 
Taylor Electric Truck Co. 
\Vegtinghouse Elec. & M. Co. 

Babbitt Hetal 
More..ronea B. & M'. Co. 

Babbitting' De,·I••• 
Columbia M. W. & M. I. Co. 

Bndg,a and Buttons 
Electric Service Supplies Co. 
International Register Co., 
The 

Bank,rs and Brokers 
Coal & Iron National Bank 

JlattPrlea, Dry 
National Carbon Co. 
Nichola-Lintern Co. 

Bearln&'• and Bearing' Hetalo 
Bcmla Car Truck Co. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
A. GIibert & Son9, B. F. Co. 
Le Grand, Inc .. Nie. 
TAylor Electric Truck Co. 
Weatlnghouse Elec. & M. Co. 

Bearing'&, c,nt.r and Roll,r 
Side 

Stucki Co .. A. 
Bearings, Rolla 

s-tafford Roller Bearing Car 
Truck Co. 

Bello and Gongs 
Brill Co., The J. G. 
Columbia M. W. & M. I. Co. 
Consolidated Car Heatln&' 

Co. 
Elec. Service Supplies Co. 
Western Electric Co. 

Benders, Rall 
Ry. Track-work Co. 

Bnllera 
Babcock & Wilcox Co., The 

Boller Tubea 
National Tube Co. 

Bond Teolttl 
Amer. Steel & Wire Co. 
E'lec. Service Supplies Co. 

Bonding Apparatus 
Amer. Steel & Wire Co. 
Elec. Ry. Imp. Co. 
Elec. Service Supplies Co. 
Indlanapolla Switch & Frog 

Co. 
Ohio Braaa Co. 
Railway Track-work 
Western Electric Co. 

Jlond•, Rall 
Amer. Steel & Wire Co. 
Elec. Railway Imp. Co. 
Elec. Service Supplies Co. 
Gf>neral Electric Co. 
Ohio Braas Co. 
Railway Track-work Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Book Pnbll•h•r• 
McGraw-Hill Book Co. 

BrMketa and C'rno• Arms 
(S,., also Polro, Ties, Posts 
etc.) 

Bates El<Jl. Steel Truss Co. 
Creagbead Eng-. Co. 
Elec. Ry. Equip. Co. 
Elec. S-Crvlre Supplies Co. 
Hubbard & Co. 
Ohio Bras• Co. 
w..,,1em Electric Co. 

Bntke AdJn•l,ra 
Nat'I Ry. Appliance Co. 
We•tlnl!'houae Tr. Br. Co. 

Brake Shoe9 
Amer. Brake Shoe & Fdry. 

Co. 
Barbour-Stockwell Co. 
Bemis Car Truck Co. 
Rrill Co., The J. G. 
Columbia M. W. & M. I. Co. 
T•Ylor Electric Truck Co. 
Wlleel Truing Brake Shoe 

Co. 
llntkP•. Brak• Systems and 

Jlrnke Part• • 
Ackley Brak 0 & Sup. Corp, 
llrmls Car Truck Co. 
llrlll Co .. Tl, .. J. G. 
Columbia M. W. & M. I. Co. 

ELECTRIC RAILWAY JOURNAL 

WHAT AND WHERE .TO BUY 
Equipment, Apparatus and Supplies Used by the Electric Railway Industry with 

Names of Manufacturers and Distributors Advertising in this Issue 

General Electric Co. 
National Brake Co. 
Taylor Electric Truck Co. 
Wcstinghouoe Tr. Br. Co. 

Urooma, Track, Ster) and 
Kattan 

Amer. Rattan & Reed Mt&', 
Co. 

nruslu·s, Curbon 
Gei,eral Electric Co. 
Jeandron. W. J . 
Le Carbone Co. 
Morganite Brush Co. 
National Carbon Co. 
Weatinghouse Elec. & M. Co. 

Brush••• Gmphlte 
Morganlte Bruah Co. 
National Carbon Co. 

Brush lloldera 
Anderson Jll'fg. Co., A. & 
J.M. 

Columbia M. W. & M. I. Co. 
Brush,s, Wire Pneumatic 

lngeraoll-Rand Co. 
noses, 1\lotor 

Brill Co .. The J. G. 
Bushings 

Nat'I Vulcanized Fibre Co. 
Bnshlnga, Caa• llardened and 

Manganese 
Bemla Car Truck Co. 
Brill Co .• The J. G. 

Bos Seals 
Hale & Kilburn Corp. 
Heywood-Wakefield Co. 

Cables 
(~tt Wire• and Cablta) 

Cambric Tap,,,, l'ello,v &. 
Black Varnish 

Irvington Varnish & Ina. Co. 
Carbon Brushes 

(See Broshu, Carbon) 

c~~e~Jg~!~~C:Pf~;;~oe~ 

Car Panel Safet7 Switch.,, 
Consolidated Car Heating 

Co. 
Westinghouse Elec. & M. Co. 

Cars, Dump 
Differential Steel Car Co .. 

Inc. 
Cnra, Passenger, Freight. 

Express, ,tc. 
American Car Co. 
Brill Co .• The J. G. 
Kuhlman Car Co., O. C. 
McGulre-Cumminga Mfg. 

Co. 
National Ry. Appliance Co. 
Thomas Car Worka 

Perley A. 
Wason Mig. Co. 

Cars, Second Rand 
Electric Equipment Co. 

Cara, Self-Propelled 
General Electric Co. 

Casting•, Braas, Composition 
or Copper 

Anderaon Mfg. Co., A. & 
J.M. 

Columbia M'. W. & M. I. Co. 
C'a•llnga, Funnp) 

Wharton. Jr. & Co.. Inc .• 
Wm. 

C'astlnga, Gra1' Iron and Slttl 
Bemis Car Truck Co. 
Columbia M. W. & M. J. Co. 
Wharton. Jr., & Co., Inc., 
Wm. 

Caallngs, Malleable and Bras• 
Amer. Brake Shoe & Fdry, 

Co. 
Bemis Car Truck Co. 
Columbia M. W. & M. J. Co. 

'Lc-.. Grand. Inc., Nie 
('ntrhP•• and R,trl,wrs, 

Trnllry 
Electric Service Sup. Co. 
Ohio Brass Co. 
Wood Co .. Chaa. N. 

C'atrnnr,. C"nnfiitmt'tlon 
Archbold-Brady Cn. 
Wegtern Electric Co. 

Cha ni:e Ca rrlers 
Cleveland Fare Box Co. 
Galet, J. L. 

Clrt'nit Rr•ak(',rs 
General Electric Co. 
Weatlnghouse Elec. & M. Co. 

Ciampa and C'onn..,,tors for 
Wlrrs and CablN 

Andereon M[g. Co., A. M. & 
J.M. 

Electric Railway Equip. Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Hubbard & Co. 
WesllnirhouseElec . & M. Co. 

Cleaners and RcntP,1'11, TrMk 
IS•r- al•o Snow-Plows, 
~,•·r•n('rA and Brooma) 

Brill Co .. The J. O. 
OMn Bra•• Cn. 

r•niio.1t-rfil Rnd Sot"kM.8 
General Elertric Co. 

Coal Rnd A,h Handling 
(~,.,. f'nn,•py(ng and Holst• 
in; ~lnrhlnf'ry) 

lo.I llllmling und Winding 
..,.uu:ntlh:l!i 

Cummb,a M. W. & M. I. Co. 
E.~clrlC Semce sup. Co. 

Coils, Armatnre and t'l•ld 
Columbia M. W, & M. I. Co. 
.l'..conomy Elec. Devices Co. 
General Electric Co. 
11.ume Wire Co. 
"~s,mghouse Elcc. & M. Co. 

Coll•, Choke and Kicking 
Electric Service SUJJphe• Co. 
General Electric Co. 
Westinr:house Elec. & M. Co. 

t.'om-Coonting J\luchlnes 
Cleveland Fare Box Co. 

g,;:r~a~io~al Register Co. 
'.L"ue 

Cu.11 Sorting- Machlnea 
t.:h!Vdand .r·are Box Co. 
Ga,l'f, J. L. 

(. om n·ruppers 
vievelanu Fare Box Co. 
Ga1d, J. L. 

Commutator Slottera . 
Blectric :iervice SuJJp)1es Co. 
Genera I Ellctric Co. 
Westi11ghouse Elec. & M. Co. 

(.'ummut1:1tor Trulnc Devires 
Genera I Electric Co. 

Cornn.u1ators or rarta 
Cameron Elec'I Mig. Co. 
Columbia M. W. & M. J. Co. 
General Electric Co. 
Westinr:house Elcc. & M. Co. 

CompresM,rs, Air 
Allia-Cbalmers Mfg. Co. 
General Electric Co. 
Ingersoll-Rand Co. 
Western Electric Co. 
Westinghouse Tr. Br. Co. 

C'ompreaaora, Alr,_ Portable 
Ingersoll-Rand o..;o. 

Compressors, Gas 
Ingeraoll-Rand Co. 

Condensers 
General Electric Co. 
Ingeraoll Rand Co. 
Westln&'house Elec. & M. Co. 

Coodtnsor Papers 
Irvington Varnish & Ina. Co. 

C'ondnlta, Underground 
Std. Underground Cable Co. 

Coonectora, Selderleea 
Westinghouse Elec. & M. Co. 

Conntctors, Tralltr Car 
Con901idated Car Heating Co. 
Elec. Service Supplica Co. 
Ohio Braaa Co. 

C'oolrollera or Parta 
Columbia M. W. & M. I. Co .. 
General Electric Co. 
Weatlnghouse Elec. & M. Co. 

C'ootroll,r Re~ators 
Electric Semce Suppllea Co. 

Controlling Syatema 
General Electric Co. 
\Vegtlnghouse Elec. & 111. Co 

('on,·er1trs. Rotar7 
General Electric Co. 
Westinghouse Elec. & M'. Cu. 

C'onveyln&' and Hol•tlng 
M""hlner.1 

r,oJumbia M. W. & M. I. Co. 
C'opp,r Wire 
Anaeonda Copper Mining Co. 

C'nrd AdJoetera 
Nat'I Vulcanized Fibre Co. 

Cord, Bell, Trolley, R,glster, 
ttr. 

Brill Co .. The J. G. 
Electric Service Suppllea Co. 
International RCg'!ster Co .. 

The · 
Roebllngs Son• Co .. John A. 
Samson Cordage Work• 

C'ord Connectors an,I Conpl,r• 
Electric Service Supr,Jleo Co. 
Samson Cordsge Works 
Wood Co .. Chaa. N. 

C'ou pit rs, Car 
Brill Co., The J. O. 
Ohio Brags Co. 
Westinghouse Tr. Br. Cn. 

C'ross Arm9 (See Jlrack,ts) 
)rnssJngs 
Ramapo Atax r.om. 

finssln,:- FoondRtfon4l 
International StPPI Tin Cn. 

C'?ossing ,Fron nnd Switches 
RAmap0 Ajax Corp. 

~:~~~,' ~{i-~n~;no..;!nc., Wm. 
Indianapolis Switch & Fro" 

Co. 
"Ramapo Ajax Com. 

Crossing- Signals (See Trark, 
nals, C'ro•slng) 

Cro•9lnn, Trark. (See Trark. 
Sp<'Clal Work) 

Cro,islni:s. Trolley 
Ohio Br89e Cn. 

Curtains nnd l'ortnln Fix-
ture,-

llrlll Co .• TbP J. ll. 
F-'lward Co .. In~ .. The 0. ,r 
Electrl~ Servic,, Supplle• Co. 
Morton Mfg. Co. 

D..,.J,r•• I\IB<,hlflffv 
El~trlc "F.oulnment Co. 
Trlln•lt E~uinment r.n. 

Tl•rAillnr ~w1tf'b..,. . Tf'f' RAIi 
Ramapo Ajax Corp . 

Det!itinn1Jon ~igns 
_,u,urubia JI!. w. & JI!. I. Co. 
Cr,aghead Eng. Co. 
~•Jectri:c Scr,·iL-e Supplies Co. 

])t"tttth·e ~en·l('e 
Wish Service, P. Edward 

Door Opt-rating De,·ices 
Consolidated Car Heating 

Co. 
National Pneumatic Co~ Inc. 
Uoors and Uoor t~Ixtures 

Brill Co., 'l'he J. G. 
Edward• & Co.. Inc., The 
0.M. 

General Electric Co. 
Hale & Kilburn Corp. 
Safety Car Devie,,o Co. 

Doors, Folding Vestibule 
National Pneumatic Co •• 

Inc. 
Draft Riggin&', (S.e Voup• 

lrrR) 
Drilla, Rock 

Ingersoll-Rand Co. 
)rills, Track 
American Steel & Wire Co. 
Electric Service Supplies Co. 
lngeraoll-Rand Co. 
Ohio Brass Co. 

Dryers, Sand 
Electric Service Supplies Co. 

Ears 
Ohio BrBJe Co. 

Eltttrlc Grinders 
Railway Track-work Co. 

Eledrodeo, Carbon 
lndianapol!a Switch & Frog 

Co. 
Railway Track-work Co. 

El,et rodrs, s1...,1 
Indianap0Ua Switch & Frog 

Co. 
Railway Track-work Co. 

Eleelrleal Wlrea and Cablea 
American Elec. Worka 
Roeblings Sona Co., J. A. 
Weetern Electric Co. 

Enamels 
Beckwith-Chandler Co. 

Englnttl'!I, Consnltlng, Con• 
trading and Operating 

Alllaon & Co., J. E. 
Andrew. Sangster & Co. 
Archbold-Brady Co. 
Arnold Co .. The 
Beeler. John A. 
Blbben•. J. Rowland 
Byllesby & Co., H. Ill. 
Day & Zimmerman, Inc. 
Drum & Co., A L. 
Feustel, Robert M. 
Ford. Baron & Davl• 
Hemphill & Wella 
Holst. E'rurelhardt W. 
Jackaon, Walter 
Kelly. Cooke & Co. 
Ong, Joe R. 
Parsons, Klapp, Brinkerhoff 

& DougJae 
Richey. Albert S. 
Robinson & Co., Dwight P. 
Sanderson & Porter 
Shaw. Henry !IL 
Steven• & Wood, Inc. 
Stone & Webster 

Engines, Gao, 011 and Steam 
Ingeraoll-Rand Co. 
Westin&'house Elec. & Ill. Co. 

E-M,a:,~~; "jJ~!o& ~~.k Inc .. 
Wm. 

E:,:tenslon Plntlorm Tn1p 
Doors 

Edward• & Co.. Inc.. The 
O.M. 

Fare Boxes 
Cleveland Fare Box Co. 
Economy Elec. Deviees Co. 
Gale[, J. L. 
Nat'! Ry. Appliance Co. 
Ohmer Fare Re1'1ster Co. 

F,nrra, Woven '\\'Ir, nnd 
Ft-nee Posto 

Amer. Steel & Wire Co. 
f'Pnrlrrs and Wh.,I Guards 

Brill Cn .. The J. G. 
f'onsolldater Car Fender Co. 
Electric Service Sup. Co. 
Le Grand. In~ .. Nie. 
Star BrasA Works 

Fibre and Fibre Tohtng 
Nat'I VnlcanlzPd Fibre Co. 
Westin.-hou•P EIPc. k ~f. Co. 

Field C'nlls (Sr, f'nils) 
FIRn~eway OunrdR 

Godwin Co., Inr .. W. S. 
Flnxlinnm ln~nlatlon 

Nat'! Ry. Appliance Co. 
FloodllghtR 

Electric Service Sup. Co. 
rorgln,:a 

Carnegie Steel Co. 
Columbia !IL W, & 111. I. Cn 

Frogs & C'ro•slni,:a, TeP Rnll 
Ramapo Ajax Corr, 

Frn~s, Tratk. (Sett Tm"k 
Work) 

Fro~, Trolley 
Ohio Brass Co. 

FnmMeR, EIN"'trlf'fll 
Pittsburgh EIPrtri~ 
Furnace Com. 

May 5, 1923 

t'umlturr, .\letal OtHce 
Edwards & Co., Inc.. The 
O.M. 

l•"uses and .Fuse Boxh 
Columbia M. W. & M. I. Co. 
Consolidated Car Heating 

Co. 
General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & .M. Co. 

t'ust'ti, Hetlllable 
Columbia M. W. & M. I. Co. 
General Electric Co. 

Ga,keta 
Westinghouse Tr. Br. Co. 

Gas-EJe,trlc l'ars 
General Electric Co. 

G.!lsol~ne Torrhes 
Economy i,.-,ec, Devices Co. 

C.as Producers 
We9tinghouse Elec. & M. Co. 

Gatf's, Car 
Brlll Co., The J. G. 

Gear Blanks 
Carnegie Steel Co. 

Gear Ca.,es 
Chillingworth Mfa-. Co. 
Columbia M. W. & M. I. Co. 
E'lcctric Service Supplies Co. 
Westinghouse Elec. & M. Co. 

Gtaro and Plolona 
Ackley Brake & Sup. Corp. 
Bemis Car Truck Co. 
Columbia M. W. & M. J. Co. 
Electric Service Supplies Co. 
General Electric Co. 
Nat'! Ry. Appliance Co. 
Nuttall Co., R. D. 
Tool Steel Gear & Pinion 

Co. 
Generating Reta, Gaa-Eltdrlc 

General Electric Co. 
Gtntrators 

English Electric Co. 
General Electric Co. 
Western Electric Co. 

Westing-house Elec. & M. Co. 
Girder Ralls 

Lorain Steel Co., The 
Gog,:lea, Safety 

Indianapolis Switch & Frog
Co. 

Gonn (See Bells and Gongs) 
Graphite 

Morganite Brush Co. 
<:rpas,. (S,e Lubrl,ants) 
Grlndf'l'!I and Grlndlnc 

Supplies 
Indianapolle Switch & Frog

Co. 
Metal & Thermlt Corp. 
Railway Track-work Co. 

Grinders, Portable 
Railway Track-work Co. 

Orlnd,n, Portable Eledrlc 
Railway Track-work Co. 

Grlndlnir Blocks and U'h.,I& 
Railway Track-work Co. 
Seymour Rail Grinder Co., 

E. P. 
Goard Rall Clamps 

Ramapo Ajax Corp. 
Guard Ralls, Tee Rall &: 

)Jsn,:anrse 
Ramap0 Ajax Corp. 

0::Jr:C~~i/'s~!!v7ce Sop. Co. 
Ohio Bras, Co. 

D&mmera. Pnenmatlc 
Ingersoll-Rand Co. 

Harp•. TrollPy 
Anderaon M. Co .• A. & J. lll. 
llayonet Trolley Harp Co. 
Electric Servlre Sup. Co. 
Nuttall Co., R. D. 
Star Braes Works 
Thornton Trolley Wheel Co. 

HPndllghta 
Electric Service Sup. Co. 
General Electric Co. · 
Ohio Braea Co. 

Deatpra, C'ar (El.,trlr) 
Consolidated Car Heatinll' 

Co. 
Eeonomy E'lec. DeviCPs Co. 
Gold Car Heating & Light

Ing Co. 
Nat'I RY. Appllan,,.. Co . 
Smith Heater Co .• Peter 

llul•r•, Car, Rot Air and 
""Afrr 

Electrir, Service Sup. Co. 
Smith Heater Co .• i'et<?r 

ffrlmets, Welding 
Indianapol19 Switch & Fro!!" 

Co. 
Railway Trwl<• Wori< Cn. 

Rnlsl• 1,nd l,lfls 
Columbia M. W. & M. I. Co. 
Fnrd Chaln-Rlock Co. 

llol•I•. PortnhlP 
Ingersoll-Rand Cn. 

fin•"• Jlrid,::e 
Ohio Bra•a Co. 

ln111trnm•nht. 1'1rA4111Drln1t, Trst• 
In,: and RPrordlng 

EMnomj, E'lec. DeviCP• Co. 
F.lectrJc &-rvif'f> ~ 11n. Co. 
t":Pneral E1P<>trf P rn. 
We,,tem Electric Co. 
Weotlngbouse E'lec. & M. Co. 
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A, '"'~:;~ .?:.~~;.:~:,::~;, :::,,;.,, . l=========-
snow plow, and a freight car-all in one. Big 
savings shown in track con-
struction and maintenance, 
paving work, coal hauling, 

,, ::~ ;~~~:~~~:~r·' iriiul .. r / I==== 

_ Findlay, Ohio 

I ....,-• ; 
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I 
§ THE COAL & IRON NATIONAL BANK 

of the City of New York 

Capital $1,500,000 

Surplus $1,000,000 Und. Profits $363,os· 

Resources $23,743,000 

Offers to dealers every facility of a New York 
Clearing House Bank. 

~Hlllfllllllfllllllllntllllllllltllllllll111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ttt1tlllllfH._1111flt'. 
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I=====- ilili1;i1~tf olley Wheels I===- -

not be misled by statements of 
large mileage, because a wheel 

= that will run too long will dam-
~ age the wire. If our catalogue 
§ does not show the style you 

I ie~dc rt1
~ f~he ~i~it:i 

§ WHEEL MAKERS IN THE I woRL;HK~C.~!!!!~5. ~?~s 
!111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r1111111111111111111111111111111 
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I C:::TEEL 
! 
I 
ii When you tlalnlt, of Stcel-thin/r. of Carnegie 
l..1nn111111111m1nr-rm111m1111m1111111111m11111111111111111111111mmmmu111nmm1111111n11111111111111111111111111mnnm1111111111111nc 

'CARNEGIE~ 
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= lt>A'YE · - cAtiN .. v.,'"F .• = I AL.ANV. N.V. is 

:.111111111111u111111111111111111111111111111111111111111111111111111111111111111111111:1111111111111111111111111111111111111111111111111111111111111111111111111n' 

A Reliable Air Supply 
for 

Shop, Switch or Signal 
Service 

There's something built into a Class 
"ER " compressor which makes this 
smaller type stand out as superior in the 
test of constant, reliable service. That 
something is quality. 

A n Ingersoll-Rand Class "ER" unit gives 
to the user of a small volume of air a 
supply which he can always depend 
upon. 
the 

Also, efficient design minimizes 
power requirement and automatic 

lubrication and valve action keep down 
need of attendance. 

When driven by 
short belt drive 

an electric motor with 
this machine can be 

equipped with an improved automatic 
start and stop control- an ideal control 
for switch and signal service. 

Bulletin No. 3430 

IN.GERSOLL-RAND COMPANY 

Atlanta 
Birmingh a m 
Boston 
Butte 
Chicago 
Cleveland 

11 Broadway, New York City 

Dall as 
Denver 
Detroi t 
Dulu th 
El Pa•o 
Houghton 

J o plin 
Knoxville 
L os An gele• 
New Orlea ns 
Phil adelphia 
Pittsburgh 

Sn it Lake City 
San Francisco 
Scranton 
Sea ttle 
St. Louis 
Washington. D. C. 

For Canada, refer to Canadian lngerso~l-Rand Co, Limited 
2 6 '.l St. James Street, Mont~eal 

Ingersoll-Rang 
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lnsolatlog Cloth, Paper and 

Tape 
Anchor Webbing Co. 
General Electric Co. 
Hope Webbing Co. 
Irvington Varnish & Ins. Co. 
Nat'! Vulcanized Fibre Co. 
Okoolte Co. 
Standard Uodergound Cable 

Co. 
Westinghouse Tr. Br. Co. 

Insulallnr Jllachlnery 
Amer. Ins. Machinery Co. 

Insulating Silk 
Irvington Varnish & Ins. Co. 

losulatlon (See also Paints) 
Anderson M. Co •• A. & J.M. 
Electric Ry. Equipment Co. 
Electric Service Sup. Co. 
General Electric Co. 
Irvington Va.rolsb & Ins. Co. 
Okoolte Co, 
Westinghouse Elec. & "ll{. Co. 

lnouletoro (See aleo Line 
Mat<,rlal) 

Anderson M. Co .. A. & J. M. 
Creaghead Engineering Co. 
Electric Ry. Equipment Co. 
Electric Service Sup. Co. 
lrvin,rtoo Varnish & Ins. Co. 
Ohio Drass Co. 
Western Electric Co. 
Westinghouse Elec. & M'. Co. 

Insulator Pins 
Electric Service Sup. Co. 
Hubbard & Co. 

Insnla.loro, High Voltage 
Lapp Insulator Co., Inc. 

Insulation, Slot 
Irvington Varnish & Ins. Co. 

Insulating Yarnishes 
Irvington Varnish & Jos. Co. 

lnf.orant'e, Fir~ 
. lo! arsb & McLennan 

l1u•ks (S.,c also Hoists aod 
Lifts) 

Buckeye Jack Mfg, Co. 
Columbia M. w. & M. I. Co. 
Electric Service Sup. Co. 
National Ry, Appliance Co. 

loin!,<, Rall 
Rall Joint Co. 

1onrnal Boxes 
Bemis Car Truck Co. 
BrilJ Co., The J .. G. 

Jonrtlon Boxf'S 
Standard Underground 

Cable Co. 
Lamp Gonrds and .Fixtures 
Anderson M. Co., A. & J. M. 
Electric Service Sup. Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Lnmps. Arc and Inca.ndes~enl 
(See also Headlights) 

Anderson M. Co., A. & J. M. 
General Electric Co. 
Westinghouse Elec. & M. Co, 

Lamps, Slgoal and Marker 
Nichols-Lintero Co. 

Lanterns. Cla881fkallon 
Nlchols-Llntero Co. 

Lmthrr Cloth 
Standard Textile Prod. Corp 

Lightning Arr,sters 
Shaw. Henry M. 

Lightning Protrclioo 
Anderson M, Co., A. & J. M. 
Electric Service Sup. Co. 
General Electric Co. 
Ohio Brass Co. 
Westinghouse Elec. & M, Co. 

Line Jlatorlat (See also 
Rrnc:k"ts, Insulators, Wlree, 
Elt..) 

Anderson M. Co., A. & J. M. 
Archbold-Brady Co. 
Columbia M. W. & M. I. Co. 
Creaghead Mfg. Co. 
Electric Ry. Equipment Co. 
Electric Service Sup. Co. 
English Electric Co. 
General Electric Co. 
Hubbard & Co. 
Western Electric Co. 
Westinghouse Elec. & M, Co. 

Lo,kers, Jl•tal 
Edwards & Co.. Inc., The 
O.M. 

I.orklng Spring Bnx•• 
Wharton. Jr. & Co., Inc., 
.wm. 

l..orornotlvPs, F..lN:-tric 
Genoral Electric Co. 
McG'?iro CUmmings Mfg. Co, 
Westinghouse Elec. & M. Co. 

J.obrlrnting Engineers 
Galena-Signal Oil Co. 
Texas Co. 
Universal Lubricating Co. 

J,nbrleanto, 011 end Grease 
Galena Signal Oil Co. 
Texas Co. 
Universal Lubricating Co. 

Lumber (S•e Poles, Tl••• 
etc.) 

Mnehlne Tools 
Columbia .r,r. W. & M. I. Co. 

-'ffto,:anese StNII Guard Rail• 
Ramapo Ajax Corp. 

Mangan••• St...-1, Special 
Tracl< 'Work 

Indianapolis Switch & Frog 
Co. 

Wharton, Jr., & Co., Inc., 
Wm. 

llfanitanK«> Stffl Swltche1, 
Fro" and Crossing• 

Ramapo AJax Corp. 
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Mctcr11 Car Watt,.Hoor 
Erooomy Elec. Devices Co. 

Motor Bosee 
(~ llo•ee, Motor) 

Motormen's IS•ot• 
Brill Co., The J. oJ. 
Electnc Service Sup. Cn. 
Heywood-Wakefield Co. 
Wood Co .. Chas. N. 

Motors, l,;l~lrlc 
General Electric Co. 
Westinghouse Elec. & M. Co. 

"lotor nod Generator Sets 
General Electric Co. 

Nuts and Bolts 
Barbour-Stockwell Co, 
Bemis Ca.r Truck Co. 
Columbia M. W. & .M'. I. Co. 
Hubbard & Co. 

Oils (See Lobrlcaoh,) 
Oxy,tro 

lntematioonl Oxygen Co. 
Parking 

Electric Service Sup. Co. 
Westinghouse Tr. Br. Co. 

Paint Guns 
Dayton Air Brush Co. 

P11lnts ond \'a.rnlshee, rre
eer,·ath·e 

Beckwith-Chandl~r Co. 
Points and Yarnlf'lhee f1,r 

Woodwork 
Ackley Brake & Sup. Co. 
Beckwith-Chandl•or Co. 
National Ry, Appliance Co. 

Paint Sprnylng 1>,.-toe 
Dayton Air Brush Co. 

ra,·ement Breaker~ 
lngerson-n.aod Co. 

r~;i~u~~slnSct.~e{v. S. 
Pa,•lng :Material 
Amer. Br. Shoe & F<lry. Co, 

Pi,kn11s, Troller Wire 
Electric Service Sup. Co. 
Ohio Ilrass Co. 

Pinion rollers 
Columbia M. W. & Ml I. Co. 
Electric Service Sup. Co. 
General Electric Co. 
Wood Co., Chas. N. 

Pinions (See G•a.rs) 
Pins, Case Hardened, \Vood 

and Iron 
Bemis Car Truck Co. 
Electric Service :5up. Co. 
Ohio Brass Co. 
Westinghouse Tr. Br. Co. 

Pipe 
National Tube co. 

Pipe Fittings 
Westinghouse Tr. Br. Co. 

l'loners (See !llacblne Tools) 
Plate. for Toe Rall t;wltches 

Ramapo Ajax Corp. 
Pllors, Robber Jnsnloted 

Electric Service Sup. Co. 
Pnl'Umntlc Tools and 

Arcestrnrles 
Ingersoll-Rand Co. 

l'ole Line Hardware 
Ohio Brass Co; 

Pote Relntorctni;-
Drew Eiec. & Mfg. Co. 
Hubbard & Co. 

Poles, Mela.I Stre•t 
Bates Expanded Steel Truss 

Co. 
E'le~tric Ry, Equip. Co, 
Hubbard & Co. 
Western Electric Co. 

Pol•• and Ties. Treated 
Bell Lumber Co. 
International Creoeotlog & 

Construction Co. 
Page & Hill Co . 

Poles, Ties, Posts, Piling and 
Lumber 

Baker Wood Preserving Co. 
llP\J Lumber Co. 
International Creosoting & 

Construction Co. 
Le Gro.nd, Inc., Nie 

PoJ,s, Trolley 
Anderson 111. Co., A. & J, M. 
Bayonet Troll•y Harp Co. 
Columbia M. W. & M. I. Co. 
National Tube Co. 
Nuttall Co., R. D. 

Poire, Tuhulnr s1 .. 1 
Elec. Ry, Equip. Co. 
Electric Service Sup. Co. 
National Tube Co. 

Porttlaln, Special High 
Volta,:e 

Lapp Insulator Co. 
roth,nds 

Okonite Co. 
Pow,r Saving Drvl«.1 

Economy Elec. Devicoa Co. 
Nat'! Ry. Appliance Co. 

Prri;;sore Regulators 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Pumps 
Ingersoll-Raad Co. 

Pumps, \"acnom 
Ingersoll-Rand Co. 

Pnnche11, Ticket 
Bonney-Vehslage Tool Co. 
International Register Co., 

The 
Wood Co., Chas. N. 

Rall Rrurs and Faott'lllnp 
Ramapo AJsx Col'J). 

Rall lolnts 
Carnegie Steel Co. 

R1dl lnlnts, W<id•d 
Indianapolis Switch & Frog 

Co. 
:Metal & Tbcrmit Corp. 

Rall Grlndors (See Grlodors) 
Railway Paving Gna.rds 

Steel 
Godwin Co., Inc., W. S. 

Railway Safety Switches 
Consolidated Car Heating Co. 
Westinghouse Elec. & M. Co. 

Rall 'Welding (See W•lding 
l'rocesse11) 

Metal & Thennit Col'J). 
Ry. Track-work Co. 

R~ttan 
Amer. Rattan & Reed Mfi;. 

Co. 
Brtll Co., The J. G. 
Electric Service Sup. Co. 

Hale & Kilburn Corp. 
Heywood-Wakefield Co. 
McGuire CUmmlogs Mfg. Co. 

Reclaim•••• Waste aod Oil 
Oil & Waste Saving Machine 

Co. 
lt•gisl,rs nnd Fittings 

Brill Co .. The J, G. 
Electric Service Sup. Co. 
International Reg. Co., The 
Ohmer Fare Register Co. 
Rooke Automatic Reg. Co. 

Reinforcement, Concrete 
Amer. Steel & Wire Co. 
Carnegie Steel Co. 

Rt-pair Shop Appllan<es (Se• 
elsn Coil Randing and 
\\'indin,:- Maehloes) 

Columbia M. W. & M. I. Co. 
Electric Service Sup. Co. 

R•tmir Work (See also 
Coils) 

Columbia !If. W. & M. I. Co. 
General Electric Co. 
Westinghouse Eiec. & M. Co. 

Replacers, Car 
Colombia M. W. & M. I. Co. 
Electric Service Sup. Co. 

Resistonce1 Grtd 
Columbia M. W. & M, I. Co. 

R•slstanro. \\'Ire aod Tube 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Resistanres 
Consoltdated Car Heating Co. 

Retrlenrs, Troll•y (S•e 
Cat~hers aruJ l\tlrlevers, 
Troll•Y) 

Rh•ostats 
General Electric Co. 
Westinghouse Elec, & M. Co. 

Roller Bearin~s 
Stafford Roller Bearing Car 

Truck Co. 
Santi.rs, Track 

Brill Co., The J . G. 
Columbia M. W. & M. I. Co. 
Electric Service Sop. Co. 
Nlchols-Lintero Co. 
Ohio Brass Co. 

Sash Balances 
Edwards & Co., Inc.. The 

O.M. 
Sash Jo"'ixt ores, Car 

Brill Co., The J . G. 
Edwards & Co., Inc., The 
0. lll. 

Sash, Metal, Cnr Window 
Edwards & Co., Inc.. Th• 

0 .M. 
Hale & Kilburn Corp. 

Srrnpers, Trark (S•e Clean
ers and Srrapers, Track) 

Srrew Drh·ere, Robber 
lnsnlntrd 

Electric Service Sup. Co. 
Sentlog- llatttinls 

Brill Co .. The J. G. 
Standard Textile Prod. Corp. 

Sffil•, Car (See nlso Rattan) 
Amer. Rattan & Reed Jllfg, 

Co. 
Brill Co .. The J. G. 
Hale & Kilburn Corp. 
Heywood-Wakefield Corp, 

Seeond-Band EqnlJ>mrnt 
Electric Equipment Co. 

Shades, Yestlbnlc 
Brill Co., The J. G. 

Shovels 
Hubbard & Co. 

ShoYels. rower 
Brill Co .. The J. G. 

Signe.ls, Car Startlog 
Consolidated Car Heating Co. 
Electric Service Sop. Co. 
Nat'! Pneumatic Co., Inc. 

Signals, Jnollcallng 
Nichols-Lintem Co. 

Signal Systems, lllock 
Electric Service Sup. Co. 
Nachod Signal Co., Inc. 
Union Switch & Signal Co. 
U. S. Electric Signal Co. 
Wood Co., Chas. N. 

Signal SystPms, Blghwny 
Crossing 

Nachod Signal Co,, Inc. 
U. S. Electric Signal Co. 

,f,la<k AdJnstrrs (~ Brake 
AdJnetcn) 

Slag 
Carnegie Steel Co. 

Slttt Whttls and Cotters 
Anderson M. Co .. A. & J. 111. 

~~~~t\aTrJ:
1W. 11,a~- f~co. 

Electric Ry, Equip. Co. 
Electric Service Sup. Co. 
Nuttall Co., R. D. 

Smokestacks, Car 
Nichols-Lintero Co. 

Snow-Flows, Swttpcu aod 
Brooms 

Amer. Rattan & Reed Mf~. 
Co. 

Brill Co., The J. G. 
McGuire Cummino Mfg, Co. 
Columbia M. W. & M. I. Co. 
Consolidated Car Fender Co. 

SoM,rlng and Bra.zing (S.., 
'Welding Proee•ses and Ap• 
pnratus) 

Splkee 
Amer. Steel & Wire Co. 

Spe,,ial Adh,sil·e Papers 
Irvington Varnish & Ins. Co. 

8f;.;'/~'n ~~WC~~ The 
Splicing Compounds 
Westinghouse Elec. & M. Co. 

Sp!irlng Sle"''es (See Clamps 
nod Coune,tors) 

sr;:;;r:• C~~ ~udcico•.k 
Brill Co., The J. G. 
Taylor Electric Truck Co, 

Sprlnklors, Track and Road 
Brill Co., The J. G. 
McGuire-CUmmlngs Mfg, Co. 

Ste•I and Steel Prodncts 
Morton M'fg, Co. 

St•ps, Car 
Morton Mfg. Co . 

Stok,re, )le<hanlral 
Babcock & Wilcox Co. 
Westinghouse Elec. & M. Co. 

Storage llatterJ,. (See Bat-
teries, Storage) 

Strain Insolatore 
Ohio Brass Co. 

Strand 
Roebliog's Sons Co., J . A. 

t;upcrh•ators 
Babcock & Wilcox Co. 

Swttpers, Snow (See Snow 
J•Jows, Sweeper, nn1l 
Brooms) 

Track, Special Work 
llarbour-Stockwell Co. 
lndlaoapolis Switch & Fros 
co. 

New York Switch & 
Crossing Co. 

Ramapo Ajax Corp, 
Wharton, Jr., & Co,, Inc., 

Wm. 
Transfer Issuing Jllnrhlnes 

Ohmer Fare Register Co. 
Tra.nstormers 

General Electric Co. 
Western Electric Co, 
Weetinghouse Elec. & M. Co, 

Treruh, S11frty, Stair, Car 
Step 

Morton Mfg. Co. 
Troll•Y Bases 

Ackley Brake & Sup. Corp. 
Anderson M. Co., A. & J. M . 
Electric Service Sop. Co. 
General Electric Co. 
Nat'I Ry. Appliance Co. 
Nuttell Co., R. D. 
Ohio Bras• Co. 

Troli•Y Bases, Retrieving 
Ackley Brake & Sup. Corp. 
Anderson M. Co .• A, & J. M, 
Electric Service Sup. Co. 
General Electric Co. 
Nat'! Ry, Appliance Co. 
Nuttall Co., R. D. 
Ohio Brass Co. 

Troll•Y Bnses 
Brill Co .. The J. G. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Trolley .Materials 
Electric Service Sup. Co, 
Ohio Dress Co. 

Troll•Y Shore 
Economy Elec. Devices Co. 
Miller Trolley Shoe Co. 

Troll•Y• and Troll•>' System& 
Ford Chain-Block Co. 

Trolle;v Wheels (See Wh..,ls, 
Troll,y) 

Trolley Wh..,ls & Barps 
Thornton Trolley Wheel Co. 

Trolley 'Wire 
American Elec'J Works 
Amer. Steel & Wire Co. 
Anaconda Copper Mining Co. 
Rocbllogs Sons Co., J. A. 
Rome Wire Co. 
Western Electric Co. 

Swit<h Stands 
Indianapolis Switch & 

Co. 
Ramapo Ajax Corp, 

Swlt<-h ~s, :,o;pJprtor 
Niebols-Llntern Co. 

:,lwltrh.,., T•e Rall 
Ramapo Ajax Corp. 

I Tn~f1~8c!'.~r The J. G. 
Frog Bemis Car Truck Co, 

McGuire Cummings Mfg. Co. 
Taylor Electric Truck Co. 
Westinghouse Elec. & 111. Co. 

Tubing, !-l••I 
National Tube Co. 

Switd"•• Truck (See Track, 
StH"rlal Work) 

Switches and Switchboards 
Anderson M. Co., A. & J. M. 
Electric Service Sup. Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Tampers, Tie 
logersoll-Raod Co. 
Railway Track-work Co, 

Tapes and Cloths (See Jo
sulnllog Cloth, Paper and 
Tape) 

Tee Rnil 1 811eclnl Track 
Work · 

Rampo Ajax Corp. 
T•l•pbon•• and Parts 

Electric Service Sup. Co. 
Western Electric Co. 

Terminnls ( 1nhlPS 
Standard Undorgronnd 

Cable Co. 
Testing Instruments (See In• 

strnm,nts, Elertrlcal Meae
urlng, Testing, etc,) 

Thermostats 
Consolidated Car Heating Co. 
Gold Car Heating & Light-

ing Co. 
Railway Utility Co. 
Smith Heater Co., Peter 

Ti<k•I C'hoJ>pers nnd D•• 
stroyers 

Electric Service Sup. Co. 
Ti•• end Tic Rods, Sl••I 

Barbour-Stockwell Co. 
Carnegie Steel Co. 
International Steel Tie Co. 

Tie~, \\"ood Cross (See Poles, 
Ties, rosts. et«!'.) 

Tongut- Swih-hre 
Wharton. Jr., & Co., Inc., 

Wm. 
Tool St,rl 

Cam,gie Steel Co. 
Tools, Trark and Misc. 

Amer. Steel & Wire Co. 
Columbia 111. W, & lll. I. Co, 
Electric Service Snp. Co. 
Hubbard & Co. 
Railway Track-work Co. 

Towers an,1 Transmission 
StrnrtorPS 

Archbold-Brady Co. 
Bates Expanded Steel Trass 

Co. 
Westinghouse Elec. & M. Co. 

Track Grlndf'rs 
)letal & Thermlt Corp. 
Railway Track-work Co. 

Tubing, Yellow & Bla<k 
Floxlble \"nmlsh•s 

Irvington Varnish & Ins. Co, 
Torblnee, Rtoom 

General Electric Co. 
Turnstiles 
Electric Service Supplies Co, 
Perey :Mfg. Co., Inc. 

Turntahl•• 
Indianapolis Switch & Frog 

Co. 
Upholstery Untorlnls 

Amer. Rattan & Reed M, 
Co. 

Yoh·,s 
Ohio Brass Co. 
Westinghouse Tr. Br. Co. 

Yamlsht'd Papers 
Irvington Varrush & fos. Co. 

\"arnlsh Sllke 
Irvington Varnish & Ins. Co. 

\'arnlshes (8ee ralnte, etc.) 
Yentilntors, Car 

Brill Co., The J. G. 
National Ry. Appliance Co. 
Nichols-Lintem Co. 
Railway Utility Co. 

Waste ~:n-lng )Jaehln•• 
Oil & Waste Saving ~lachlne 

Co. 
'\\"nter Tuh«" Boilt>rs 

Edgemoor Iron Works 
\\"Ntth«•r Strip1•ing~, \\"intlow. 

To1•. Bottom and ~Ide;. 
Edwards & Co., Inc .. Th~ 
0. :II. 

W•ldt'<l Rnll Joints 
Alumino Thennic Corp. 
Indianapolis-Switch & Frog 

Co. 
Metal & Thermit Corp, 
Ohio Brass Co. 
Ry. Track-work Co. 

W,lding & Cutting Tools 
Int. Oxygen Co. 

W•ldlng Prorrs••• and 
Apparatus 

Aluruino Thermie Corp. 
Elec. Ry. Improvement Co. 
General Electric Co. 
Indianapolis Switch & Frog 

Co. 
Metal & Thermit Corp. 
National Ry. Appliance Co. 
Ohio Bra.•s Co. 
Rallwav Track-work Co. 
Westinghouse Elec. & M. Co. 

Weldin,: Stffl 
Indlanepolls Switch & Fros 

Co. 
Ratlway Traek-work Co. 
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I Brake Shoes 
I 1 A.E.R.A. Standards 

I 
I 
I 

Diamond "S" Steel Back 1s the Best Type 

SAFETY 
CAR 

Standard 
Patterns 

for 

I g~:r::~:~~~: Shoe and F oundey Co. 

:_;=== 30 Chur~h Street, New York 
332 So. Michia-an Ave., Chicaa-o Chattanooira, Tenn. = 
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Defective Wheels 
Corrected While They Run 

WHEEL TRUING 
BRAKE SHOES 

-keep your cars anct wheels in 
service. Abrasive blocks in vari
ous sections correct flattening or 
wear on any part of flange or 
tread. Write for booklet. 

Wheel Truing Brake Shoe Co. 
Detroit, Mich. 

Trade l\lark-Wheel Trnlmr Brake 
Shoe 

.... 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111111u11111111111111111r. 
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I 
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i 

The No-Staff Brake 
for any size and 

type of car 
§ Apply the advantages of the staffless brake 
§ with its space-saving features, to all your 
§ cars. Ackley No-Staff Brakes are adaptable 
~= to any kind of service. The eccentric chain-

winding drum Insures quickest applications 
: and maximum power. 

~ Price only $32.00 

I ·~•rr· 
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i Griffin Wheel Company i I McCormick Building i 
I Chicago, Ill. I 
~ I 

GRIFFIN 

WHEELS 
For Street and Interurban 

Railways 

Chicago 
Detroit 
Denver 

FOUNDRIES: 

Boston 
Kansas City 
Council Bluffs 

St. Paul 
Los Angeles 
Tacoma 
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, T::;~;?k~~;::, I 
bearings are unusually long-lived, re
quire less lubrication, and less main
tenance. They are free from vibra• 
rion and noiseless. No bushings. In
••ntigau them. 
Hearings make fifty thousand or more miles 

Send for de•criptiue circular 

Thornton Trolley Wheel Co., 
Incorporated 

Ashland, Kentucky 
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Welders, Portable Ekdrlc 
Electric Ry. Imp. Co. 
Indianapolis Switch & Fror 

Co. 

WhN!I Pre•ses (8<,e Machine 
Tool■) 

Wheel•, Trollc7 Ohio Braae Co. 
WeeUnghouee Tr. Br. Co. 

Kerite Ins. Wire & Cable 
Okonite Co. Anderson Mfl!'. Co., A. & 

J.M. 

Ohio Bra.sa Co. Wheel•, Car, Caet Iron 
Aeen. of 1>Ure. of Chilled 

Car Wheels 

~fu°.:!tt?~t1i. 11."if. f.0eo. 
Wire RoP<I 

Amer. Steel & Wire Co. 
Roeblinge Sone Co~ J. A. 

Roeblinga Sona Co., J, A. 
Co. 

Rome Wire Co. 
Standard Undcrgound 

Cable Co. 
Railway Trackwork Co. 

1Vhttl Guard• (See Fender• 
and Wheel Ouarch) 

Griffin Wheel Co. 

Wh~rle, Car, Slttl & Steel 
Tire 

Electric Ry. Equip. Co. 
Elec. Service Suppllee Co. 
General Electric Co. 
Gilbert & Sona. B. F. A. 
NutLall Co •• R. D. 

Wire• nnd Cables 
Amer. Electrical :Worke 
Amer. Steel & Wire Co. 
Anaconda Copper Min. Co. 
General Electric Co. 
lndianapolls Switch & Fror 

Western Electric Co. 
Weetinghouee Elec. & M. Co 

"beel Orlnden Star Brase Workl!i 
!Whletlee, Air Wood Preerrvatlve• Wheel Truing' Brake Shoe 

Co. Carnegie SLeel Co. General ElecLric Co. Co. Baker Wood Preservlnr Co 

ALPHABETICAL INDEX TO ADVERTISEMENTS l 
Page 

A 

Ackley Brake & Supply Cori,. • . 57 
Allie-Chalmers Mfg. Co ...••••• 41 
Allison Co .• J. E. . . . . . . • • • • • . 28 
Alumlno Tbcrmic Cori, •••••.•• 48 
Amer. Brake Shoe & Fdy. Co. . . 57 
American Car Co. . . • . • • • . • • . 59 
American Electrical Worke .... 47 
American Insulating Machinery 

Co ..•••••••.•...•••••.••. 47 
American Rattan & Reed M!g. 

Co ......••.•. , ..•.....••. 51 
American Steel & Wire Co .•..• 46 
Anaconda Copper Mining Co ... 47 
Anchor Webbing Co ...• , . •• • . . 51 
Anderson Mfg. Co .. A. & J.M .. 42 
Andrew, Sang'l!ter & Co. . . . . • . . 29 
.Archbold•Brady Co. • . • • • . . • • • 20 
Arnold Co .. The .............. 28 
Assn. of M !rs. of Chilled Car 

Wheels ................... 40 

n 
Babcock & Wilcox Co. . . . . . . . . 49 
Baker Wood PreserYing Co, • • • • 46 
Barbour-Stockwell Co ..•.• , ... 48 
Bates Expanded Steel Truss Co. 42 
Bayonet Trolley Harp Co. . • • • • 45 
Beckwith-Chandler Co. . . .. . . . . 20 
Beeler. John A. • • • . . . . . . . . . • • 28 
Bell Lumber Co •.••..•....... 58 
Bibbins. J. Rowland ......•... 29 
Bemis Car Truck Cn. . . • . . • . . . 37 
Bonney-Vehslage Tool Cn ...... 51 
Brill Co., The J. G •..........• 59 
Bu·ckeye Jack lllfg. Cn ••....•. 40 
Bylleeby & Co .. B. 111. • . • . • • • • 29 

C 

Cameron Electric Mfg. Co .••.. 49 
Carnegie Steel Co ............. 55 
Chilling-worth lll!g. Co ....... ,. 40 
Cleveland Fare Box Co ........ 51 
Coal & Iron Nat. Bank ...•.... 55 
Cnlller. lnc.. Barron G. . . . • • • • 34 
Columbia. 111. W. & M. I. Co .... 36 
Consolidated Car Fender Co. . . . 35 
Cnneolidated Car Beating Co. . . . 55 
Creaghead Engineering Co . . . . . . 52 

D 

Day & Zimmermann. Inc ....•. 29 
DayLnn Air Brush Co. . . . • . . • . . 43 
Differential Steel Car Co., The. . 55 
Drum & Co .• A. L .••..••...•• 28 

Page 
E 

Economy Electric Devices Co. . 18 
Edwards & Co .. Inc .. The O. M. 29 
Electric Equipment Co. . • . • . • . 53 
Eleetric Ry. Equipment Cn. . . . • 47 
Elec. Ry. Improvement Cn .••. , 14 
Electric Service Supplies Co. . . . 9 
English Electric Co ...•....•. , • A 

F 

Feustel, Robt. M .........•• : . 28 
Ford, Bacon & Davis .......•• 28 
Ford Ohain Block Co. , .••.• , . • 49 
"For Sale" Ads ........• , . . • . 53 

0 

Ga.lei, J. L., ............. ,,, 51 
Galena-Signal Oil Co ...•.. , •• , 23 
General Electric Co., .• 25-26, B. C. 
Gilbert & Sons, B. F. Co., A .... 57 
Godwin Co., lnc., W. S •..•.••• 49 
Gold Car Beating & Ltir. Co .... 51 
Griffin Wheel Co ....•.......• 57 

II 

Hale & Kilburn Corp ... , •. , ... 51 
"Help Wanted" Ads .• ,, .•.• , •• 53 
Hemphill & Wells .......... , , 28 
Heywood-Wakefield Co. . • . .. . . 50 
Holst. E0eo-elhardt \V. . . • . . . . • . 28 
Hope Webbing Co ......•..... 50 
Hubbard & Co •.....••..••••• 4S 

Indianapolis Switeh & Frog Co. 3'! 
Ingersoll-Rand Co. . ...... , , . • 55 
International Creosoting & Con-

struction Co. . . • . • • . . . . . . . . 47 
International Oxygen Cn. • . . . . . 48 
International Register Co., The, 50 
International Steel Tie Cn .. The. 7 
rrvinirton Varnish & Insulator 

Cn .. , ... ,.,,,, ...•..•• , .. 16 

Jackson, Walter 28 
Jeandron, W. J .........•.• , .. 51 
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Northern CEDAR POLES Western 
We guarantee 

all grades of poles; also any butt-treating specifications 

BELL LUMBER COMP ANY 
Minneapolis, Minn. 

K 

Kelly, Cooke & Co .......•... , 29 
Kerite Ins. Wire & Cable Co •• ,, 46 
Kuhlman Car Co .............. 59 

L 

Lapp lneulatnr Co., Inc. . . • . • . 48 
Le Carbone Co .•........ , •..• 51 
Le Grand. Inc., Nie ••••. , •.... 19 
Lorain Steel Co. , .. .. • .. .. . .. 48 

ll 

McGraw-Hill Book Co. . . . . • . . . 44 
?tlcGuire Commings )ffg. Co .•• :!4 
Marsh & McLennan • , •.. , • . • . 6 
Metal & Tbermlt Corp .....•.. 31 
Miller Trolley Shoe Co ...•.... F. C. 
Morganite Brush Co ... , ••.•.. 44 
Morton Mfg, Co .•..•......•.• 5~ 

Nachod Signal Cn ............. 43 
National Brake Co .•. , •....... 27 
National Carbon Cn ... , .. , • . . . 3S 
National Pneumatic Co., Inc.... 11 
National Ry. Appliance Co ..... 52 
National Tube Co. . • . . . . . . . . . 10 
National Vulcanized Fibre Co. 4!l 
New York Switch & Crossing Co. 48 
Nichole-'Lintern Co .•.•• , . .. . • . 52 
Nuttall Co., R. D ..... , •..... 17 

0 

Ohio Brass Cn............... 5 
Ohmer Fare Register Co ...•.•• 50 
Oil & Waste Saving Machine Co. 49 
Okonite Co. . .•........•• , . . 4 7 
Ong, Joe R .......... , .• , .... 28 

P 

Parsons, Klapp, Brinckerhoff & 
Douglas .•.•• , ••....•• , •.. :?8 

Perey Mfg. Co., Inc ........... 52 
Pittsburgh Elect, Furnace Cori,. 49 
Positinne Wanted and Vacant ... 53 

R 

Rail Joint Co .•••.....• , . , , . . 
Rail"·ay Track-work Co .•..... 
Railway Utility Co ..•.•... ,,. 
Ramapo Ala." Corp .•... , .... . 
Richey, Albert S ............ . . 
Robinson & Co., Dwight P ...• , 
Roebling'e Sona Co .. John A . ... 
Rome Wire Co. . . . • . • • • • • . . . . 4 
Rooke Automatic Register Co .. 6 

s 

Samson Cordage Worke 5 
Sanderson & Porter . . . . . . . . . . 2 
Searchlight Section •..•.•.... 
Shaw. Henry 111 .... ........... 4 
Smith Heater Co .. Peter ...... , 5 
Stafford Roller Bearinir Car 

Truck Co ................. . 
Standard Textile Prod. Corp ..•. 
Standard Underground Cable Co. 4 
Star Brass Works . . . . • . . . . . . . 5 
Stevena & \Vood Inc .......•.. 2 
Stone & ,vebster . . . . . . . . . . . . . 2 
Stucki Co ... A . .••........ , .. , 5 

T 

Taylor Electric Truck Co. . . . • . 4 
Texae Co ...• , .•..• , .•••••.. 3 
Thomae Car Works. Perley A. . . -I 
Thornton Trolley Wheel Cn., .. 5 
Tool Steel Gear & Pinion Co. . . . 5 
Transit Equip. Co ........... . 

u 
Union Switch & Slgna.! Co. , , ... 
U. s. Electric Signal Co. . . . . . . . 4 
Universal Lubricating Co. • . . . . 4 

w 
.. ,,,-ant" Ade ..•........•.... 
Wason Mfg. Co ...........•.. 
Western Electric Co ......... . 
Westinghouse Elee. & M!g. Co., 

2. 
,vest'gh'se Traction Brake Co. . l 
Wharton, Jr., & Co .. Wm. . . . . . -1 
Wheel Truing Brake Shoe Co ..• 5 
'White Eng. Com .• The J. G .... ! 
Wieh Serviee, The P. Edw ..... ,. 
Wood Co., Chas. N ....••••..•• 
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= The Most Successful Men in the Electric Railway 
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1

;:;:;:~ JOURNAL 

= Every Week 
~1111111111111111111111111111n1111111111u111111111111mmin11111m111111111111111nm11111111m11111111111111n111n1nmwnnnn111mmm 

!llftllllllllllfflllmltlllflfflllllHIMIHlllh■fflNlllllttttfflURIIUtfflflUttnlUWIRIIIIHllllttfftttttllttttrtlHlffllrlllltlll I R~II-WA'(U4t11-l-r'\( coMPAN'j 
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I- "HO~'EYCOMB" AND ''BOUND IET" VENTILATORS 
lnr Monitor and Arch Roof Care, and all clMse• o! bulldlno : 

•lso ELECTRIC THERMOMETER CONTROL 
· of Car Temverat11rN. 
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Old Seats Made New 

Brill 
Twill-Woven 
Seating 
Rattan 

Old and worn looking seats will 
always detract frmn an otherwise 
attractive service. To maintain the 
clean and attractive appearance of 
your cars bright new seat covering 
of Brill Twill-Woven Seating Rattan 
will prove a valuable asset. 

Manufactured from specially im
ported cane in our own plant both 
the canvas-lined and unlined Rattan 
is ready for shipment to you in 
widths from 14 to 36 inches. 

rrpl THE J. G. BRILL COMPANY m1 
~ PHIL..ACE:LPHIA,PA. ~ 
AMERICAN CAR Ca. G.C. KUHLMAN CAR Co. WASON MANF"b Co. 

ST. 1..OUIS MO. CI..CVCI..ANO. OHIO. SPRINOFICI..O.MASS. 



400 More Motors for Chicago 
Succ~ssful operation of the GE-275 Motors on 
the Chicago Surface Lines has led to a repeat 
order for 400, making a total of 766 GE-275 
Motors for that system. 

The first 366 motors, ordered last fall, are for 
interchangeable use on double-end, wide
platform, two-man cars to handle trailers or 
on light-weight one-man cars. 

These 400 additional GE-275 Motors will be 
used as four-motor equipments, with K-35 
controllers and G-E Line Breakers. The Air 
Brake Equipment for these 100 cars is also 
"G-E", with CP-127 (20 cu. ft.) compressors. 

General Electric Company 
Schenectady, N. Y. 

CP-127 

GE-275 




