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Wrought solid steel wheels and 
heat treated axles, manufactured 
by the Standard Steel Works 
Company, will be used exclusively 
on 150 new cars now in course of 
construction for the Interborough 

Subway of New York. 

Twenty Cents Per Cop-, 

STANDARD 
STEEL 
WORKS COMP ANY 

PHILADELPHIA, PA. 
BRANCH OFFICES: 

CHICAGO HOUSTON. TEXAS RICHMOND, VA. BOSTON PITTSBURGH, PA. 
ST. LOUIS PORTLAND, ORE. SAN FRANCISCO ST. PAUL, MINN. LOS ANGELES, CAL. 
NEW YORK MEXICO CITY, MEX. 

WORKS: BURNHAM, PA. 
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Additional Electrification 

Multiple - Unit Train of the Long Island Railroad 
Each car equipped with two No. 308 Motors, 215 hp. each, and elec1ro-pneu::na1ic control. 

T H E Long Island Railroad is extending its electrification approx­
imately 20 miles to Babylon, in order to more efficiently handle 

the tremendous traffic in and out of New York City, which traffic 
has increased over 450% since 1905. 

The order for the complete substation equipment for this 
extension, consisting of 10 rotaries with their transformers and 
switching equipment, has been placed with the Westinghouse 
Electric & Manufacturing Company. 

In addition, 40 motor-car equipments have been purchased, 
making a total of 638 Westinghouse Multiple-Unit Equipments avail­
able to assist the Long Island Railroad to maintain 100% service. 

Westinghouse Equipment Leads the Way 

Westinghouse Elec1ric & Manufact■ ring Company 
East Pittsburgh Pennsylvania 

Sales Offices In all Principal Cities of th<' 
United States and Foreign Countries. 



64, No. 24 New York, December 13, 1924 Pages 983-1020 

lll8 Bl'CK 
,lk Editor 

8Qmi:B 
,oi. Edllor 

lj.. NILLEJI,, Ja. 
.1111 llldl&or 

CHARLl!IS OORDON 
WMlem Editor 
Old Colon:, Bldr •• Cblcaro 

Ml!lR.RIU[, B. KNOX 
F,dltorlal A1■bt1nl 
Old Coloa:, Bldr., C.blcaco 

MAoMUJUU T 
Dlltar HENRY W. BLAKE and HARRY L. BROWN, Editors CARL W. STOCKS 

A11oclala &:Utor 

CONTENTS 
Lorials .......................................... 983 
ekless Trolleys Gh·e Improved Service to 
ehoes, N. Y ................•................... 985 
new route passes through the main business section, replacing 
Llt'll·ay belt tine. Residents In a large area now can reach 
c.-c.-ntral section In 4 minutes, as against 15 minutes pre• 
Bly. 
•rmining the Average Length of Ride ............. 988 
t"ett Shops of the Boston Elevated-II ............. 989 

lumber storage building, outside lumber storage and dry 
Illustrate advanced design and practice. For efficient han­

r of materials improved equipment Is use<'!. 

'trations Have Favored Neither Party ............. 992 
t T. to Operate 225 Gas-Electric Buses ............. 993 
· design departs materially from previous gas-electric drives. 
re control Is by throttle of gasollne engine which drives 
-rator. ;l\otors are permanently connected direct to the 
•rator, and power Is transmitted by wheels to bevel gears. 

Readers' Forum .............................. , . 995 
eciation News and Discussion ..................... 996 
lie Utility Prohlems Discussed in Pennsylvania ..... 996 
~f from paving burdens, quantity production of renewal parts, 
operation, and relations with other utliltles were subjects at 
tw~ntleth annual convention of the Pennsylvania Street Rall-
Assoda tlon. 
the City Pave and the Hailway Maintain the 

11vement ................................. ...... 997 
.\. T. DAVISON. 

•rating Experience with Buses ..................... 998 
B. I-Ill.BURN. 
•ou.s sources of trouble are pointed out. Better brakes, pro­
•n for overloads, slx-cyilnder engines for smoother starting, 
e dependable tires, larger capacity generators and high main• 
.ncP sla ndards needed. 
eres of 1\lolor and Rail Transport Discussed at New 
:ngland Conference ..•.......................... 1000 
l"·ay Operation of Buses in Connecticut .........• 1001 
W. J FLICKINOEll. 

nomics of l\lotor Bus Operation ................•.. 1003 
EDWARD DANA. 

viding Complete Transportation Service.• ...... : ... 1004 
L. S. STORRS. 

f Englanders Discuss .'.\laintenance and Employee 
:t-lations ............•......................•. .. 1005 
ntenance of Equip~ent. ...........•..•.......... 1006 
rs or the Industry .......•..................... . 1009 

iraw-Hill Company, Jnc.,Tenth Ave. at 36th St., New York 
• H. ldoGa• w, Prealdont Cable Addre11: "Machin!■\, N. Y." 
1ua J. BALow1w. Vlc.Pre1Jdeot Publl1here or 
~~':.':Vr~•-Pr":.:l.~":" llffo1Mer""1 Nt1fDl•R•-I. 
·• BarrroN, Vlee•PrOlldeot ....... ,wn Mac~lnl.,1 

•T~o~;'!lo".•.~~~co-Proa. and Treu. C'Mmlcal _, M.;,;:llloal Enfl(Mfflno 

IINcm>l<: ~Br Bnl1iMarlno ~";J;&,~ J...,nal•Proaa 

:.,~ Bulldln, e· A[RA".. lnoffll<wla lnlorllOOlonal 
I c-, Balldlq B.,. Tra,uporl<Jlion ••-•ta: m.o1r1,i Rall•oa• J.,.,Ml 
~~ Trull aulldlnc -1,al World 
•dor•Ntfl Bulldlnr Bl-1,al M•o"""41.1lnl, 
ovu: UH JolfrflGI af m.c1r1otl• 
w Blllldlnc IP•blw~•" In Ban rroncwoo) 
r.11 ■ ouoo: Jndvffrfol Bno·h1Hr 
I Minim lltrMI (P•WI- in O~woo] 
oa: El«trleal Rolafllno 
louror!o Slroet. London_ I:. C. 4 (Pvbll.lW itt O~lcaQo) 

:"'.:.:.~~~~ :rc.!f~i!;j:_n, lDO. .4,_~r..~t~l;;\:;' Bdllion 

UU1111I 1obter10Uon nto la 14 In tho United State,. Canada, Mo1lco, Alulla, 
U, Pbllll>PI-, Porto Bloo, Canal Zooa, Bondura,, Cuba. Nlcoraru1, Par11, 
••• Bolh11. Domlnh•o llepubllo, Paoama. El Salndor. Areenttna, BrulL 
1• Urvcua,. Con, Rica. Ecuador. Ouatemal1 and Paracua1. Extn roralan 
.. ,/'' llll>or ..-r100 n (total IT or n lhllllnpJ. Bub,crtptlono m11 bo oont :,, tt: !:J'c1. ~;- :01a".' Ibo Londall offlco. Slnclo ooploa, -taro prepaid to 1n1 . 

•:., of Addnot--Wboa chance ol 1ddroo1 la ordered tho new ind tho old 1ddreo1 
~mt."':~.,.M~~-1:ii:•~~~1:'1 da,a beloro Ibo ohanro tallet place. 

:.~ .. T~der ~~ ao', ~~'lf'h~;~t,J.=, ~!• J.t~!: u tho Poot omee, 

Thank You! 
"Q F COURSE it takes a little time 

to answer these questions sent 
out every year by the ELECTRIC 
RAILWAY JOURNAL, but I figure that 
I ought to be willing to help the 
paper because the paper helps me." 

This was the comment of a way 
engineer to one of the editors the· 
other day who called just as the 
former was filling out one of the 
blank forms for the Annual Statisti·­

cal Number. 

It is just that spirit which makes 
possible the service the JOURNAL is 
able to render to its readers all 
through the year. Without the gen­
erous co-operation of the men of the 
electric railway industry it would be 
impossible to gather and publish the 
information that appears every week 
in this paper. 

But because we do get this assist­
ance, we are able to give our readers 
practical information concerning all 
the latest developments in the field. 
From the Bay of Fundy to the Gul_f 
of California, information of all 
kinds concerning electric railway 
matters comes to us. Foreign coun­
tries furnish their share also. 

Although we try to thank the indi­
viduals for the assistance they give 
us at the time it is rendered, we take 
this occasion to thank all collectively. 

nber or Copi~ Printed, 6,250 Advertising Index-Alphabetical, 44; Classified, 40, 42; Searchlight Section, 39 
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For the 
convenience of 
the public and 
the benefit of the 
industry 

Good track! The most lux­
urious cars are luxurious 
only on good track. Snappy 
schedules can be maintained 
only on good track. Safety 
is certain only on good 
track. Maintenance of equip­
ment is low only on good 
track. Maintenance of ,vay 
is low only ,vith good track. 
Minimum power consump-
.tion is possible only on good 
track. 

Good track is literally the founda­
tion of profitable operation. Good 
track is secured and maintained 
only through good welding and 
constant rail grinding. That's why 
the equipment here exhibited is used 
all over the world. 

See tlze exhibit at tlze right 
Get a quotation now 

3132-48 East Thompson Street, Philadelphia 
AGENTS: 

8t:~erN.F\V~~lr0. 3i~~ S\., New York 
Electrical Enl'ine~rhir & Mir. Co., Pi\taburrb 
AUaa Railway Supply Co~ Cbl.caro 
Equlpmea\ & Enll'lneerlnr Co~ Loadoa (331) 

"Rttlpl'O<'Allnr" Tratk Grlndtt 

"\.al~•n•• Rall lolnl Grlndrr 

"Allaa" Rall Orta ..... 

"lltrtal~•" Swlnr Fram• Rall Grtn•,r 
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L W-Light weight resistance 
welder. Operates efficiently 
on 400 to 600 volts. 

AW-7 Arc Weld Bond 
For base of the rail 

(cut shows one terminal only) 

AW-8Arc 
Weld Bond 

For ball of 
the rail. 

·• 

O-B Arc Weld Bonds- either for ball 
or base of the rail-are so easily welded 
that they are properly welded. O-B 
Light weight Resistance Welders are 
double insurance for the simplicity of 
the welding operation. 

Ask.for your copy of Publication 502 

5 

rhe Ohi rass Co.· 
Ma.nsfield. Ohio~ US.A. 

C>LLEY MATERIAL - ELECTRIC RAILWAY CAR NEW YORK - PHILADELPHIA - PITTSBURGH 
EQUIPMENT - RAIL BONDS - HIGH TENSION CHICAGO - CHARLESTON, W, VA. 
'CELAIN INSULATORS - THIRD RAIL INSULATORS LOS ANGELES - SAN FRANCISCO - PARIS, FRANCE 

Dominion·lnsulator & Mfg. Co., Limit agara Falls, Ontario, Canada 
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"Oalv-After" Chain Link 

FENCE FABRIC 
"-and so we settled the 
question perma11e11tly. TV e 
fenced to prevent the/ t and 
vandalism, and to guard 
would-be trespassers from 
danger. E11tra11ces and exits 
are centralized, premises 
easily controlled." 

Cvclone 11 Galv-After'' Chain 
Link Fence Fabric is the eco­
nomical fence for rights-of-way, 
storage yards, power plants, car 
barns. Heavily Zinc-Coated ( or 
Hot-Galvanized) by Hot-Dip­
ping Process AFTER Weaving. 
Resists corrosion. Lasts years 
longer. No annual painting. 
"Galv-After" Fence Fabric is 
also built in removable panels 
for trans f o rm e r station en­
closures. Facilitates repairing 
and moving equipment. 

We also manufacture Iron Fence 
for industrial uses. Attractive 
designs for inter-track and park 
fencing. 

Phont, IPirt or TVritt 
ntartst o{Jius. 

CYCLONE FENCE COMPANY 
Factoriu and O/fius: 

Waukegan, 111. Cleveland, Ohio 
Newark, N. J, Fort Worth, Texas 

/Vntun Distril,urors: 

Standard Fence Co., Oakland, Calif. 
Northwest Fence & \Vire \Vorks 

Portland, Ore. ' 
Tiu Mari 
of (}ualit:, 

Ftnaand 
StrnCI 
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All Permanent Materials Make 
Paved Track Renewable 

The combination of the simple 
and permanent materials, steel 
and concrete with the ordinary 
methods of track and paving 
construction developed by fif­
teen years' experience of our 
users make Twin Tie Track re­
newable. 

In its essentials the renewal 
feature of Steel Twin Tie Con­
struction depends on the fact 

that there is nothing in such 
construction to absorb water to 
start cracks nor to rot and under­
mine rail and joints. 

When you hear that such con­
struction is lower in first cost 
than wood tie construction the 
rumor deserves intensive investi­
gation. 

Write for all the data when you are ready to 
plan your 1925 Paved Work. 

THE INTERNATIONAL STEEL TIE CO., Cleveland, Ohio 

teel Twin Tie Track 
Renewable Track • • Permanent Foundation 
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A 
corii/Jqll;tld. 

-· fo r 
every 

electrical 
purpose 

MITCHELL-RAND 
MAKES MANY MIX URES 

Waxes, Pitches, Asphalts and Gums from every corner 
of the earth meet in the Mitchell - Rand receiving 
sheds, ,vhence they are routed to the various fab­
ricating units to be converted into commercial 
compounds: 

Insulating, Impregnating, Sealing and Pothead Com­
pounds that meet every mechanical requisite and 
electrical characteristic. Quantity production per­
mits lo,vest selling prices and technical tests guaran­
tee absolute uniformity. 

MITCHELL-RAND MFG. Co., 15 VESEY STREET 
NEW YORK, N. Y. 
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KEYSTONE-HUNTER SIGNS 
Keep them fresh and up-to-date! 

T HAT'S the beauty of Keystone-Hunter 
Signs I 

If sign curtains become dirty and worn, or the 
names and routes need changing, a new curtain 
with up-to-date listing is inexpensive, and it's 
no trouble at all to install it. 

Your signs are your best advertisements of serv­
ice. Keep them in trim-clean, correct and legi­
ble. In the most exposed location on the car, it's 
only fair that signs should have a little attention 
and an occasional inspection. 

Consult o ur Catalog No. 7 for details. 

ELECTRIC SER.VICE S UPPLIES Co. 
PHILADELPHIA NEW YORK 

17th a.nd Cambria Sta. 50 Church St. 
• PITTSBURGH SCRANTON 

829 Oliver Bulldlnr 318 N. Waabinirton Ave. 
Lyman Tube & Supply Co .. Ltd., Montreal, Toronto, Vancouver 

CHICAGO 
Monadnock Bldr, 

BOSTON 
88 Broad St, 

9 
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Low-Maintenance 
Air Compress·ors 

\Vcstinghousc-National Air Compressors 
are noted for their fine construction, their 
smooth, steady, economical service, their rep­
utation for practically never wearing out, and 
their low maintenance requirements. 

Many of these Compressors built 15 and 18 
years ago arc still giving first-class service. 

Users of \Vestinghouse-N ational Compressors 
not only enjoy long service and low upkeep, 
but they also realize a saving in operating 
power through the HP Automatic Control, 
which stops the machine when sufficient pres­
sure has been built up, and causes the Com­
pressor to remain at rest until a new air sup­
ply is needed, when operation is resumed. No 
power is wasted. 

for 

POWER HOUSES, 
CAR BARNS, 
and SHOPS 

Th, abovr illu~tration show, 
thrrr of a b:iurry of right 3-VS 
high prruure comprrs,or, bcini: 
usrd by a largr "rttl railway 
company. 

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

WESTINGHOUSE~N A TIONAL 
"QUALITY MACHINES FOR QUALITY SERVICE" 
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hy? 
Why should you choose 

N. P. Equipment? 

Becausf-it has been the established 
standard for years. Nothing 
experimental to try out on you. 

Because- Its use on over 80% of the elec­
tric railway companies indicates 
its standing in the industry. 

Because-National Pneumatic engineers 
are on the job with assistance 
and expert advice to help in 
planning your installation. 

Because-National Pneumatic engineers 
are also on the job with bona 
fide service after the installa­
tion is made. 

NATIONAL PNEUMATIC 
Door Engines 

Door Operati_n_g Mechanisms 

Manual, Pneumatic or Electric Control 

Automatic Doors ,, 

Motorman's Signal Lights 

National Pneumatic Co., Inc. 
Originators and Manufacturers 

Executive Office: 50 Church St., New York 
Philadelphia-1010 Colonial Trust Bldg. Chicago-940 McCormick Bldg. 

General Works-Rahway, New Jersey 
Manufactured in Canada by 

Dominion Wheel & Foundries, Ltd., Toronto, Ont. 

11 



12 
~ 

E L E C T R I C R A ·1 L w ' A Y J O U R N A L December 13, 192 



ecember 13, 1924 ELECTRIC RAILWAY JOURNA 'L 13 ,, .... 

troute 
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etween shopping and residential sections­
use buses! 

he innumerable Mrs. ; Brown's and Mrs. 
ith's living in' outlying suburbs and ;es- . 

· cted residential sections postpone many a 
'p to the city's shopping district because of 
e inconvenient, roundabout trolley routes 
ailable. 

s a result potential revenue falls just short 
the fare box. 

f course such traffic would not warrant an 
tension of car lines, even if the right of way 
ere available. 
et the business is there and belongs to the 
ilway. How can it be brought in? 

Bus. 
ogressive electric railways are turning more 
d more to the bus as a solution to such 
oblems. The initial investment on buses is 
all compared to car and track installation. 
trans repay dependable, convenient auxil-

i~ry bus service with goodwill towards the 
railway · supplying it. And if the buses are 
Mack Buses, with their pleasing lines and 
riding comfort, patronage is encouraged all 
'round. 
The Mack Bus is all bus,- from bumper to 
tail light. A perfectly co-ordinated transpor­
tation unit worked out in every detail by Mack 
bus engineers and built in the Mack plants. 
Mack supervision controls throughout. It 
shows in the long-life Mack engine, in the low 
bus chassis; in the wide front axle for safety 
and easy handling; in the dual reduction all 
bus rear axle, and in the exclusive Mack Shock 
Insulator suspension (all spring ends embedded 
in cushions of live rubber). 
Mack Bus engineers will gladly discuss Mack 
road worthiness, Mack economy, and Mack 
dependability in terms of adaptability to 
electric railway needs. 

MACK TRUCKS, INC. 

INTERNATIONAL MOTOR COMPANY 
25 BROADWAY NEW YORK CITY 

El,:hty-thrre dlrttt MACK rn~tory brannhe• 
operate under thP title& of: "MACK MOTOR 
TRUCK CO~ll'AXY" and "~IACK-INTE&­
NATION.-\f, ~IOTOR TRUCK CORl'ORATION." 

us 
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This electric rail way increases traffi 
with Pierce-Arrow Coaches 

FOUR modem Pierce-Arrow six-cylinder motor coaches operated 
by the Joliet, Plainfield & Aurora Transportation Company 

have directly increased traffic. 

"We have found that our motor coaches are a source of additional 
profit," says Mr. R. A. Moore, president of the railway, and also 
president of the Illinois Electric R ailway Association. 

Each coach, equipped with a 26-passenger, pay-enter type of body, 
covers an average of 250 miles daily during 18 hours of operation. 
Pierce-Arrow coaches were selected after an investigating committee 
had made an exhaustive study of all leading makes. They chose 
Pierce-Arrow because it met their exacting requirements as to 
comfort, speed, safety and economy. 

The railway management likewise placed value upon the prestige 
which the name Pierce-Arrow holds with the riding public. 

Our engineers will be glad to confer with railway representatives. 
A demonstration can be arranged at any of our many distributing 
points. 

Write for o"r catalot illllstrati11t t•xterior a11d ir,terior 
views of tl,e vario11s body types i11 whic/, Pierce-Arrow 
motor coach cl,assis are offered. 

THE PIERCE-ARRO\V i\10 T OR CAR CO. 
lfofjalo, N. Y. 

Standard Chassis 

$4600 
ror 196-inth whttlba.,, S4 7S0 for 220.inrh 
whttll,a.,. •t BulTalo; includma 1lutn. 
bettny, a=tt•tor, oolid titt1 and dmric 
Uaht1- Pneum•tic litn and dilC wh«lt 
optional •t nua coot. Eithn chaNh will 
-..,a<mnodatc the Sedan. 1iabt....cioa or 
pay<nltt t:n,n ol wood or 11~1 bodict, 
ran&ina rrom IS•-cas-ity upward. 

Term s if desired 

• • • 

The Pierce-Arrow 
6-cylindcr Bus Engine 

The 1llcn1. dual-valw, d..-1-i&nition Pltttt• 
,.,.__ bu1 cn11:il:c dcvdop. ovn- 1001-w-· 
pc>"'"ff at 2500 revolution, pn minute. It 
11 10 llc,lliblc, that scar 1hiftina i• ttducaS to 
• minimum.. 

The bu, i1 propelled by • tn,ublc,.fr~ in• 
vtrtcd worm ac• driw. The low-buac 
chaui1 ha1 an unu1ually 1hcr1 ,..,,._ 
rediut... 
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This is the way 
that moving pic­
tures would show -

THE 
IFFERENTIAL 

CAR 

discharging its load 
clear of the track 

e Differential Steel Car Co. 
Findlay, Ohio 

111111111111111 IIIII II I I I I I II II I I I IIII 1111111111111111111111111111111111 1111 
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FLAT! 

ELECTRIC RAILWAY JOURNAL 

This Means a Change 
·T· IME is lost! A "spare" must be on hand! 
~ • lt1s hard work, often costly work, to make 
the change. To reduce such troubles in the 
automotive field, car and tire manufacturers 
have spent millions for research, for experi­
ments and for improvements. 

"Flats" are even more of a kill-joy in railway 
operation and maintenance. They, too, neces­
sitate delays, labor, stocks of spares, and other 
costs. 

To eliminate this source of money leak, many 
roads are turning to improved wheels. In 
Davis "One W car" Steel Wheels, steel treads 
and flanges specially toughened by heat treat­
ment resist the tendency to skid flat. They 
stand the gaff of high-power braking. 

December 13, 192 

AMERICAN STEEL FOUNDRIEI 
NEWYORK CHICAGO ST.LOUIS . . 

EELS 
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Journal Insurance 
GALENA ELECTRIC CAR OIL is a p·roduct specially developed 
and perfected to meet the exacting requirements of car journal 
lubrication. 

It is a compounded oil of highest basic quality, so balanced in the 
essential properties of cohesion, adhesion and capillarity that it 
supplies positive and uniform lubrication to the bearing surfaces under 
the most severe service conditions. 

Stronger than other lubricants, it has greater endurance-yields a 
higher mileage return. Its extremely low coefficient of friction reduces 
power consumption and saves fuel. I ts protective film lengthens the 
life of journals and bearings. 

The efficient and economical lubrication performance of each and all 
of the electric railways using Galena Oils and Service is a practical 
and trustworthy reason for their adoption as an important aid in 
securing satisfactory operating results. 

i:::::i:\:::l:i:\:::\::::::i:::::::::~:::;:::::::::i:=:: .•.•······=-=--•.•=-:-.•.•··············· =i:H\:::::i:1::::::H:::::::::::::::::::::::::::::::~: 

alena-Signal Oil Compan 
·ew York .. franklin, Pa. • Chicag . . . . . . .. 

17 
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Don't 
Purchase 

Supplies at 
Random 

General Electric Company 
Schenectady, N. Y. 

Sale, Offices in all Large Citiea 

Th, in111/ator• /or •u, 
Un~ Brrolt~r• ar, int, 
with thou /or rh~o•t 

Controller Protection 
G-E Line Breakers on thousands of cars are 
keeping controller maintenance costs down 
to a minimum. 

The Line Breaker is for use with drum con• 
trollers. It reduces arcing and consequent 
wear on the controller fingers and segments. 
It has proved of great benefit also in pro­
tecting motors from imprope1 acceleration. 
Since it is installed under the car it removes 
the arcing nuisance from the platform. 

Another desirable feature of the Line Breaker 
is that it permits the interlocking of doors 
through the control circuit. 

The operation of Line Breaker Equipment is 
explained in detail in your G-E R ailway 
Supply Catalog. See page 178. 

GENERAL ELECTR 
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Toward Wage Increases 

T HE rising trend of wages in the electric railway 
field is causing uneasiness. There has been ac­

·umulating some doubt as to the fairness of the outcome 
,f arbitrations, and the question is raised whether this 
nethod of settling wage disputes is falling down. An-
1ther question is whether fares, if further increased 
o meet higher labor costs, will produce the necessary 
ncrease in revenue. These are pertinent, vital ques­
ions. 

Taking the long view of wage arbitrations, as seen in 
he data presented on page 992 covering the last five 
·ears, there does not seem to be justification for the 
ear that arbitration proceedings cannot be relied upon 
o produce on the average a fair decision. In this 
~riod practically as many cases have been decided for 
he companies as for the men. The disturbing thing 
,erhaps is that nearly all arbitrations in the last two 
·ears have resulted in increased wages, despite the fact 
hat the general trend of wages in all industry is not 
1pward and that there has been no increase in th~ 
·eneral cost of living. One or two recent arbitrations 
ave notably disregarded the basic considerations and 
ave no doubt given impetus to the questioning of the 
risdom of submitting wages to arbitration. 

However, the JOURNAL is inclined to feel that this 
ve-year view of arbitration awards probably shows the 
rntter up in about its true light, and that this need be 
iscounted only to the extent that expertness on the 
art of the labor side in presenting its case may have 
ome to have a bearing on the decisions of more recent 
ears. This expertness results from an organized, ex­
erienced handling of the case on labor's part, as against 
he individual, largely inexperienced treatment on the 
art of the railway. 

As to the question of fares, the present average for 
he street railways of the country is 7.17 cents. This 
ompares with 6.95 cents a year ago, but with 7.24 
ents in l\Iay, 1921, which was the high mark. In 
thcr words, the industry has already had an average 
1rc 0.07 cent higher than that at present, which did 
ring increased revenue over previous rates. Hence, it 
1 at least practical to say that fares could be increased 
)me from the present level if wages necessitated. How 
1uch increase in fares would be productive of increase 
1 revenue is problematical. For the individual com­
anies whose fares are already up to about 10 cents, 
1is question becomes extremely serious. If wages fo r 
1ese companies increase more, and the fare cannot 
e raised to advantage, then these railways have thei r 
acks to the wall, so to speak. They are without 
~lief from fare adjustment and have only two courses 
pen. They must be able to make other operating 
:onomies to offset the increased labor costs, or they 
ust successfully withstand higher wage demands. 
These situations at present are not numerous, but 

they do point to the necessity of a very determined 
resistance against further increases, especially where 
wages are already on such a level that average earnings 
are equal to or in excess of those in other industries. 

Abandonments Are 
Not Always Justified 

SOME replacements of non-paying trolley lines by 
bus lines have taken place and figures have been 

presented to show how economies have been effected 
and sometimes additional traffic developed by the new 
service. Such facts are established beyond dispute in 
many cases. But now and then one familiar with the 
history of the case may well wonder whether, had the 
situation been handled differently, the trolley line could 
not have been made to pay, and perhaps to earn a 
return even greater than that possible by the ne_w 
service. 

A case may be cited to show the situation as it 
sometimes exists. An interurban electric line some 30 
miles long connected two cities, the smaller of which 
has about 100,000 inhabitants. The railway was 
equipped with cars suitable for city service, geared for 
a maximum speed of only about 30 m:.p.h. The power 
supply was poor. The d.c. power plant was nearly 20 
miles away from one end of the line with feeders far 
too small for economical operation. In fact, the volt­
age drop was so great that on days of heavy traffic, 
when extra cars were run to handle the peaks, the cars 
would scarcely crawl up the steeper hills. The writer 
has in mind one section of the line where he observed 
the motorman throw his controller handle all the way 
around-and the car stood still. Not until an inspector 
issued orders for one car at a time to start did the 
car move. 

The railway location was alongside the highway, but 
was separated from it, and the opportunity existed 
for fairly high speed running. But with stops every few 
hundred feet, it was not surprising that the cars took 
nearly three hours to go from terminal to terminal, 
the schedule speed being barely 12 m.p.h. With all 
these handicaps the road did a good business in the old 
days, when there was no other means of travel save a 
steam road that operated indifferently. 

Naturally, when the automobile came, traffic fell off 
until it was deemed wise to abandon through service, 
and even to tear up portions of the track. As there 
was a need for through service, a bus line was started, 
making a limited schedule of less than two hours from 
the center of one city to the center of the other. 
Patronage was attracted at once, and the line has 
been quite successful. ll.i." 

The disappointing part is that it would. have been 
po'"s ible to overco'me most of the defects of the old 
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rail service. Purchased power with automatic substa­
tions properly located would have provided adequate 
power for a high-speed service without interruption 
and delay. Many local stops could have been elimi­
nated and schedules as good as ·or better than those of 
the buses maintained. Light-weight, one-man inter­
urban cars would have made possible ample service at 
much less cost than did the old cars. The new invest­
ment necessary would not have been excessive. The 
old investment in track and line, too, could have been 
preserved. 

The case cited is one where inefficiency and indif­
ference to the public's wants spelled the doom of the 
old line. It was not the failure of one kind of vehicle 
and the success of another; it was a failure of the 
management of the electric line. Such failures are too 
common, especially on the weaker properties. A bus line 
run the same way as the trolley line was run would 
have failed just as dismally. 

Before deciding to abandon all service on non-paying 
rail lines, or to change the kind of system, it might 
be well to examine the defects of the present system. 
A correction of the faults in operation and the adop­
tion of modern equipment and modern methods will 
perhaps save the property and make it profitable. 

New Car Proposed 
to Increase Subway Capacity 

MUCH publicity is being given in one of the New 
York picture newspapers to a method. "for in­

creasing the capacity of the subways 100 per cent." 
according to the announcements. The plan is, briefly, 
to substitute double-deck cars for the present single­
deck cars. While it is easy to publish freehand 
sketches showing how such cars would look, it is quite 
another matter to build and operate them with the re­
strictions imposed by the present structures. The head­
room in the older subways is only some 12 ft. G in., 
although it might be possible to drop the track 6 in. 

It must be realized that the introduction of double­
deck cars would not increase the carrying capacity any­
thing like 100 per cent. In the first place, with the floor 
dropped as low as possible and clear of the rail, space 
would have to be provided at the ends for the trucks, 
wheels and motors. The control and braking equipment 
also take space, and become a real problem in a low­
floor vehicle. As the present station platforms arc 
approximately 3 ft. 6 in. above the rail level, the neces­
sary stairways in the cars up to the upper deck and 
down to the lower deck would take considerable room. 
Making allowance for all these points, a double-deck 
car could scarcely carry more than 50 per cent pas­
senger capacity in excess of the present cars. There 
is also an element of danger in the stairways. 

A better type of double-deck rnr was proposed by 
John P. Fox, a New York transit expert, over 20 
years ago and described in the Boston Herald for Oct. 
16, 1903. This was a two-level car, with separate doors 
for each deck and without stairways other than for emer­
gency. Entrance and exit were to be made by means 
of two-story station platforms. Such an arrangement 
would simplify the car design materially, and would 
double the door space, so that the double-deck cars 
would load and unload perhaps even more quickly than 
the ordinary single-deck cars. The headroom needed 
for such a car would be 14 to 15 ft., or greater than 
that available in the New York subways. The use of 
such special cars would be practicable now, were new 

nnd independent subways constructed for the pu 
Even if there were sufficient clearan .e, thzrc are 

era! drawbacks to the use of such cars as are 
proposed. If the station plntforms were modi 
for double-deck cars, the existing single-deck cars c 
not stop at them. As there are several thousnnd of 
latter type of cnrs in use, such a modification of t 
plntforrns would not be fensible. The routing is 
complex, and so many different lines operate over t 
same tracks, that it is improbable thnt any import 
routes could be selected for this proposed type of car. 

Another Way of 
Getting Subway Relief 

ONE of the simplest methods of increasing the ca 
ity of New York subways would be to use all tr 

for express service. The principal rapid transit Ii 
have four-track trunks through the heart of llanhat 
some of them continuing well out into the other 
oughs • before they divide into double-track branc 
Express service is given on one pair of the tracks 
local service on the other pair. 

It has been demonstrated on practically all the • 
thnt the local trains carry much smaller loads than 
expresses. From the very nature of the service 
must be so. The function of the locals is to piok 
and distribute passengers who make one or both e 
the journey to local stations, but who combine it 
a ride on an express. Even the plan which has 
adopted in recent years of extending the locnl t 
into the suburbs has not served to fill the local 
for all the riders who can, use the expresses until 
nrc forced to transfer to the locals. 

The local stations arc patronized le.<1s than in 
portion to the areas served by them. Where the 
is equal. the express station naturally is chosen. 
trons will sometimes walk past a locnl station to 
express stop to avoid changing cars and the double 

Practically every rapid transit line in the city 
directly above or below it n surface car line, 
of which arc not being used to capacity. By usinlt' 
surface car lines as feeders and distributors for 
rapid transit lines all or a large share of the 
stations could be eliminated entirely so that the 
track subways could be com·crted into all-e.xpret1s r 
This would permit the present capacity to be 
doubled, and without any additional expense what 
In fnct, there should be a sttving on the rapid tr 
lines, as the schedule speed on the present local t 
would be incrensed materinlly, raising the car-mi 
be obtained from a car-hour. Even some of the d 
track elevateds and subways could be made cxpres11. 

With the present state of chaos in which the su 
lines have been thrown through receiverships and 
integration, the working out of such a plan ,,-ou 
beset by great difficulties. Then, too, traffic cong 
is today at a point where drastic measures would 
to be taken to speed up these surface cars. But 
the rapid transit situation as desperate as it has 
in New York City, a radicnl remedy must be 
to if any kind of relief is to be obtained. Even th 
a comprehensive program of new construction 
adopted, it will be years before the new lines can 
made ready for aervicc. Meanwhile anything that 
aid in relieving the present intolerable conditions 
well be given serious consideration, particularly 
it involves no new construction or radical chan 
equipment or methods of operation. 
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rrackless Trolleys Give Improved Service 
to Cohoes, N. Y. 

The New Route Passes Through the :Main Business Section, Replacing 
a Railway Belt Line-Residents in a Large Area Now Can Reach 
the Central Section in 4 Minutes, as Against 15 Minutes Previously 

J
PERATION of trackless trolleys 
by the Capital District Trans­
portation Company, a subsidi­

r of the United Traction Company 
Albany, began in Cohoes, N. Y., on 

>v. I, as was announced in the Nov. 8 
me of the ELECTRIC RAILWAY JOUR­
~L. Four trolley buses are used in 
e initial service. The routes over 
1ich the trackless trolleys are oper­
ed and the electric car lines which 
ey replaced are shown on on accom­
.nying map of the district. 
Electric car service was previously 
erated over a belt line which ex­
nded north as far as l\Ianor Avenue, 
uth along Columbia Street, west as 
r as Simmons A venue and east along 
ain and North l\Iohawk Streets. The 
1siness section of Cohoes lies along 
ain and Remsen Streets and resi­
nts along the westerly part of the 
It line had to follow a roundabout 
ute if they took the electric cars 
,wntown. In fact, residents along a 
rge part of this route could walk 
ross to the business section in less 
me than by taking the electric cars. 
1e company was anxious to give im­
·oved service to this section and be­
!\·ed that this could best be taken 

dt>C't"h·lnc Pa&Nt>ncerflJ nt the l\lanor ATenue Tern1lnus of the Cohoes 
Trackless Trolley Line 

I Ill 
·--3·1 --·· 

.re of through a change in route so I - -e!,::...,1 , ,, ~ ~-·t'!6"-~ I 
1 to operate west from the business t<'·-···--- ----·--·---··--···-··--·--··f4·4l····· · -·-·----·········-·-·--··-·····-·-··~--··--..l 
nter and give a quick service to the 
•sidents along the westerly part of 

l'lan by \\"hlc,h Cohoes Trackless Trolley Seats 31 Passengers 

1c old belt line. This could be done more economically 
ith the trackless trolley than by building new track. 
That the company was correct in its diagnosis of 

1e routing is shown by · the increased riding which 
1s resulted. On Nov. 3, two days after the trackless 
·alleys started, they carried 804 passengers. Riding 
1creased steadily and on Nov. 15 1,735 passengers 
ere carried. Transportation figures of passengers 
1rried by the belt line show that Nov. 14 a year ago, 
hich was an average day, 940 passengers were carried. 
he riding on the new trackless trolley is now well 
JOve that of the old belt line, and the steady increase 
1ows that additional vehicles soon will be required. 

REASONS FOR DECIDING ON TRACKLESS TROLLEY 

The use of trackless trolleys in place of electric cars 
enabled the operating company to reduce its track 

d paving expenses. The city of Cohoes decided .to 
~nstruct and repave streets on a considerable por­
on of the old belt line route. The revenue obtained 

from operation of railway service was insufficient for 
the company to assume this additional cost, but by the 
use of trackless trolleys this item of expense was 
eliminated, so that the company is in position to give 
greatly improved service. The fare charged is 7 cents, 
the same as on the cars of the United Traction Com­
pany. Free transfers are exchanged with connecting 
car lines. 

The length of the trackless trolley route from Sim­
mons Avenue on the west to Manor Avenue on the 
north is 2½ miles. The running time in one direction 
is 18 minutes, with a 2-minute layover at each terminal. 
The original belt line mileage was 3.6 for northbound 
cars and 3.7 for southbound cars. The running time 
was 30 minutes. The trackless trolleys are thus making 
a schedule speed of 8.4 m.p.h.; as against 7.3 m.p.!l. 
for the belt line cars. More than 40 per cent of the 
trackless trolley route is over grades of from 5 to 8 
per cent. This is another factor in favor of trackless 
trolley operation as compared with electric cars, since 
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the 8 per cent grade is around a curve and trackless 
trolleys can negotiate the grade on a larger curve than 
would be possible with tracks. This is the first trackless 
trolley route through a business section that has been 
operated in the United States. 

The car tracks along the westerly and southerly part 
of the old belt line route will be ab:mdoned. Tracks 
on Columbia Street from Simmons A,·enue to the rail­
road have already been removed and the street has been 
reconstructed and repaved. The tracks along l\lain, 
Remsen and North Mohawk Streets will be retained and 
electric service operated over these lines. The section 
along North Mohawk Street as far ns Manor Avenue 
now has cars from Waterford, which previously operated 
around the downtown loop. 

Ct•nh•r Pol<' .\rrun1tt•me-nt nnd o,•f'rl1f!"ad Con•lrat"tlon 
uw .. d on Columbia St, .... & 

A considerable part of the route of the track) 
trolleys is pa,·ed with granite block on a concrete b 
with cement grout, but brick, concrete, wood block a 
resurfaced granite block pavements are also fou 
along the route. 

The overhead construction for the trackles::i trol 
is entirely independent of that for the railway. 
No. 00 copper trolley wires, spaced 2-1 in. apart, a 
suspended by ordinary cars and hangers to J'\-in. sp 
wires. The section of the route along l\lain, White :a 
Remsen Streets also fias double-track electric car lines 
Here the additional overhead lines for the trolley bu. 
arc run at the side of the street and no attempt h 
been made to use the trolley wire of the car lines. I 
all case::i the negath·e wires are laid outside, and i 
order to decrense the drop in potential the two positi\ 
wires :ind two negative wires are tied together about 

Dl·::T,\11.S OF TltACKI.I•:ss THOLI.J•:\" lll'SES OPl~RATJ:J> 
1:,.. COIIOJ-:S. :-:. Y. 

o..,..rallnit romrmny ••••.. CRr,llal l>IRtrlct Trans110rtnllon Com1111 
:-;umbt•r ot tra<'klt'&~ troll"Y• oJ1erntNI •.••..•..•.. ...•..•..• 
Chnalll~ ...••• .Modc,I J, lln><'kway Cor1~•rRtlon ,..tth Clari< ad 
\\'ht•(•lbru,., •••••••••.••..•.•......•••..•••.....•• •••.... 197 I 
Tlrc11 •...••...•..•.• o .. n ... ral r,nt'umallc rord11 16 x 6. du11l 1 
}-'runt trt-ad .•.••••••..••..••..•.•..••••.•••... , ..... i; tL & 
Hl'nr tr..-nd ••.••...•.•..••...••..•••.••....•..•...• s rt. II 
Turnln,: rnrllu" ln~ldc wh,•<'ll< •••...••••..••......•..•. •.. 15 
llorly manurat'lur,•r ....•...•.•••• \\·n110n :\lnnuracturlnit t'om!'II 
l..••n,:th o,·c,r nil .•••.••.••...••..••..••••.••.•••.. %6 rt. 11 
11 .. 1,rnt. (lA\'l'nlc·nt to tor, or roor .•••.•.••••....... ... 9 rt. I 
Jlf'l,:ht ln11ld<' .•...••..•••.•••.•.•.•.••.•.•..... 6 rt. 6 /a 
noor height abo\'e J>A\"Cm<'nl •••••••••••.••.••..••.•• 2 tL 4l 
1-'ln,t ~1 .. ..-, abo\'e r,a,·em,·nt. • • • . . . • . • • • . . . . . • . . • • . .•.••.. Ir, 
Srrond llt<'r, h<'lithl ••.•••••...•••.••••••••..•...•••••••. 13 
\\'ldth lnJOld<' •.•••••••••••••••.•••••••.••••..••...•• •...• 7 
\\·.-11tht. total •...••.•..•...•.••.•••..•...•••...•..•. . I !,600 
S••ntlnit capadty • • • • • • • • • • • • • • • • • • • • . • . . . • • . . .•.....•.. 
lirnt.11 ••.•.•.•••••..••.••.••....••...•. IIR!e-Kllburn ~•'8 rle tu 
Sc11tln1: matf'rl•I ••.•.•••••••...•••••••••••••.. !;panlJOh 1 .. 1 
lntt'rlor trim •••.•••••.••.••••.•....••••••.•••..• •.• M11ho1t 
lll-adllnln,: ••.••..•••..•••...••...••....•...•..•.•. • 1111111< 
Sldr• ••••••••••••••••••••.•.•...•.•.••.••••.••.••.• • l'h· 
Hoor ••.....••.••.•..•....•....•..••...•.....••.... .. Can 
\\·1ndo•• M~h •••••• \\'o,,d lln<·rl ,..Ith brall.!I. urrnni:<'rl to I~ ral 
\\·tnrlo•· i:un rd11 .•••...••..••..•••.•.••......... •.. !--t.ntlon 
\"('ntllnton, • • . • . • . . . • . • . • . . . . • . . • . • • • . . • . . . . • Nichol11-l.lnt 
C'nr trlmmlnits ••••.••••••.•••••.••••..•••.••••. ..•••..• II 
81,:nal ">·■ tf'm ••.•.••....••.•••..•..•.....•...••.•• •. 1-'ara 
Curtains .••.••••••.••.•.•••.•••.••••.••.•.•••.•..•. ••••• • 
l)t'stlnatlon alitn• •..•.....•.••••••• , •.•...•..•.•. Jlunt<'r. ro 
Jlo"n, anrl ~l<'Jlll •••••••••••••••••••••••• Fold In,:, hi.nd oJ)4!'ra 
I r.-at.,u <•·Ith th<'mtoJOtatlc ro11trol) .•••.•••• •.•••. Con,..,11,ln 
llt-adlh:htlt •....•.............••..•.. , •••...... •.. Ohio ll 
I.Amp,,. lnt,.rlor •••••••.•••.••••.••.••.....• 12 CroatNI. S6•1' 
LRmr, IKK'l<rtJO .•..•.••.••..•••••..•••••.••.•... ••••• Loci< I 
1-•11 r,, r,•,:b!t•r~ •...•...•.•....•..•.....•.....•.•... ..... Ob 
Orab hnnrlll'll and rallll ...•••....•.•..••.••..•... •.. !'or 
Hand •trn1•~ ...•.•...•.......•....•.•..•.•.••...•.. . Sanl 
Gong ••.•.•••••••••.••••••••••••.••••..•. Conllolldated. "! 
Troll<'Y r,1ul1•mcnt .••...••..•..•.•.•••••••••.•• ••...•. :-u 
Troll<'>· en l<'h""' . • • • • . . . . . . • . . . . . . . . • • . . • . . . . . • . • . . . . . 
Ot><·rat<>r·• curtain ••••.••.••..•.• <'omvnny•11 lltnndnrd dniw I 
~lotoni •...•••••.•....•......••.•.•..••.••..•• •....• ! GI•: 
Control •.••.•.••.•••.•..•............•......... .. GF: 1·-1 
l'nlntln,: .•..•••.•.••.•••. n .. d body, t"r<'am trlmmln,:B, bufT 

every 1,000 ft. Approximately I mile of the entire ro 
is new construction, the other part of the route 
over what was previously the belt line track. The 
pre,·iously used for the railway are used for the 
hend of the trackless trolleys except where the o 
ation is through new territory and nlong Colum 
Street from Simmons Avenue to the railro:1d. wh 
has been entirely reconstructed and repaved. This 
of Columbia Street is 40 ft. wide nnd the new const 
tion has pro,•ided a boulevard arrangement with 
down the center in a reservation 3 fl wide inclose 
concrete curbs. The city intends to plant flower~ 
a hedge in this section, so as to beautify the street. T 
poles also support lighting fixtures, resulting in a d 
crense in the total number of poles from 11 to 4 in 
single 400-ft. block. The sides of the street are t 
relie,·ed of pole construction, and n very attracti 
arrangement hns resulted, as is shown in an nccompnn. • 
ing illustration. As land was not arnilable for co 
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O vrrbeacl Conot ruc tl o n Used with Trnckless Trolleys. At Left, on Rem•en Street, " ' here Trolley Bnse8 Parallel Existing Electric 
Line. Cen frr, Y Con•truetlon nt Columbln Street Terminal, At Right, Overheacl at Manor ,\\·enue Termln1tl 

structing loops at the ends of the line a Y construction 
is used for reversing the vehicles. 

In the design of the vehicles themselves, particular 
ttention has been given to attractiveness and comfort. 

The bodies were built by the Wason Manufacturing 
Company, Springfield, l\Iass., and are mounted on 
Brock\vay chassis. The important details of construe­
ion and equipment are given in the accompanying table. 

The over-all length of 26 ft. 1 ½ in. is the same as 
that of a standard 29-passenger gasoline bus. By ex­
tending the front part of the body, so as to utilize the 
space taken by the hood of a gasoline bus, a seating 
capacity of 31 has been obtained. An accompanying 
illustration shows the seating plan. Seats are comfort­
able, being of the de luxe type upholstered in Spanish 
leather. The longitudinal seat at the ftont end pro­
vides additional space for entrance and exit and is also 
convenient for standing passengers. The two longi­
tudinal seats in the rear part of the body were neces­
sary in order to utilize advantageously the space over 
the wheel housings. A clear height of 6 ft. 6h in. 
in!'ide is a convenience for standing passengers. Porce­
lain hand rails with sanitary hand straps arc provided. 
The folding entrance doors provide a clear passageway 
of 2 ft. 6 in. Window posts are spaced 2 ft. 7 in. be­
tween centers, which gives eight large windows on the 
entrance side. Stationary window guards are installed, 
as the windows are arranged to be raised. The upper 
sash are stationary and glazed with white opaque glass. 
Interior illumination at night is provided by ten 36-watt 
lamps which have frosted globes and locking receptacles. 
The two rear lamps are located in front of openings in 

the rear wall fitted with colored lenses so as to serve 
as marker lights. While the lamps are along the side 
of the car over the windows, the type of fixture used 
brings them out for a distance of approximately 12 in. 

The wiring for the signal system also runs in the 
same section with the light wiring. A push button is 
located over the center of each window. This location 
simplifies the wiring considerably, as splices are not 
needed at each window post, as would be necessary if 
the signal buttons were installed on the window posts. 
Electric heaters, equipped with thermostatic control, 
provide a comfortable interior temperature at all times. 
An emergency door in the rear right-hand side swings 
outward together with the window which occupies the 
panel. The latch for releasing the door is installed 
in a glass case within the body, so that it must be broken 
to open the door. 

The power for propulsion is provided by two tandem­
connected General Electric type 264 motors, which have 
a rating of 25 hp. each. The control equipment is 
General Electric type C-154-B contactor type. The 
operating company is now conducting tests of a control 
equipment with automatic acceleration and also of 
regenerative braking for this type of vehicle. The 
present motor control equipment is actuated by the 
left-hand pedal, while the right-hand pedal is for brak­
ing. A signal lamp of the Consolidated Car Heating 
Company's type is connected in the control circuit so 
as to show when the full series position of the control 
has been reached. Each bus is also equipped with a 
Consolidated electric gong, which is controlled by a 
push botton. 

f ·omrortuhlt" lulerlor .\Urtu·t-. IUdt-rH to the Trollt-y lhlH. .At L f' ft, Looking Townr<l Opt"rn1tng J,~nd. At Hig h t, Fron1 011t:1r1itlng J•;nct 
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The color scheme for painting is the standard used 
by the United Traction Company and consists of a 
red body, cream window posts and a buff roof. 

In regard to the advantages of trackless trolley 
vehicles over gasoline buses, Ernest M. Murphy, general 
manager of the United Traction Company, stated that 
due to the many curves and severe grades which this 
line contains and provision for rapid acceleration, the 
power demand is heavy. The motor equipment provided 
has a higher rating and a greater overload capacit3-· than 
is ordinarily furnished for the corresponding gasoline­
driven bus. There is also an advantage in that the 
motors used are of a type standard on some of the 
electric cars of the United Traction Company. 

The trackless trolley vehicles have a low center of 
gravity, which permits an increased heig~t, and thus 
gives increased comfort to standing passengers. The 
body has also been extended the full length of the 
chassis, so as to provide an increased number of seats 
with greater comfort to seated passengers. The present 
maintenance forces are familiar with the inspection and 
repair of electric car equipment and so the addition of the 
trackless trolleys required no addition to the company's 
maintenance forces. As power is supplied by a central 
station instead of from individual engines, as is neces­
sary with gasoline-driven units, the trackless trolleys 
are cheaper to operate and to maintain. In addition, 
they are in the shop a considerably smaller portion of 
the time. There are many other conveniences, such as 
better lighting and heating, and convenience for control 
of the various operating devices that present a much 
simpler arrangement on the trackless trolley. 

Determining the Average 
Length of Ride* 

l\lethod Proposed in Connection with l\lail Pay 
Reduces the Number of Observers Needed to 

Take Field Data-Load Factor Can 
Be Quickly Determined 

IN THE brief submitted by the railway mail pay com­
mittee of the American Electric Railway Association, 

which was presented in the railway mail pay case before 
the post office department at Washington, a new method 
of determining the average length of ride on urban 
railways was proposed. The plan was the work of 
W. H. Maltbie, special counsel of the United Railways & 
Electric Company, Baltimore, Md., as attorney for the 
railway mail pay committee. 

Comparatively few accurate determinations of load 
factor have been made in the past for member compa­
nies, so that the amount of evidence which could be 
presented to the Interstate Commerce Commission as to 
direct determinations of load factor was relatively lim­
ited. A number of other companies, however, have 
made direct studies as to the average length of ride, and 
it was possible by a consideration of the configuration 
and area of American cities, supplemented by the expe­
rience of specialists who have worked in traffic surveys, 
to reach a maximum figure for the average length of 
ride for the average municipal area. Moreover, the 
figures furnished by the member companies in the mail 
pay study made it possible to determine the average 

0 Thls article Is based on material Included In the briers sub­
mitted to the Charles A. Coffin Prize Committee or the Amerlc-an 
Electric Railway Association by the company named. 

seating capacity of the cars used by member compan' 
while the average number of revenue passengers 
car-mile, representing the average number of per 
who board each car per mile, is a well-knovm and d 
constant figure for the industry. 

These figures are connected by the relation: 
Revenue passengers per car-mile X Average length of 

Average seating capacity of car 
= Load fa 

This formula wns used in the argument on the mail 
('a!'e. 

It is evident at once, however, that the product of 
average number of revenue passengers per car-mile 
the a,·erage length of the ride is the average number 
riders upon the car. This fact suggests at once a 
method of determining the average length of ride 
the load factor for the entire system, for any de 
portion of the system, for any day of the week, for 
definite hour of the day or even for a single trip. 

This new method is extremely simple. It co 
merely in placing a single observer on each car 
given line, in a position from which he can com 
view of the interior of the car, and directin,: h 
count the number of passengers actually on boa 
car at definite intervals on the system, that is, fo 
mile, half mile, or quarter mile. The sum total 
observations divided by the number of counts yiel 
average number of passengers riding upon t. 
This number divided by the seating capacity of 
furnishes the load factor, or divided by the num 
re,·enue passengers per car-mile gives the a 
length of ride upon thst certain line. 

The simplicity of this method and its relati\•e 
pensiveness are evident when it is contrasted \\'i 
methods formerly in U!le. The original method, 
an origin-to-destination check, involves not onl~· a 
mendous amount of clerical work, but also the full 
operation of the riding public. A later method, 
on-and-off studies, involves two men upon each 
studied and n lnrge amount of clerical work in the d 
mination of the total passenger-miles. 

The new method involves only one man upon each 
studied and no computation other than the additi 
his counts and the division of the total by the nu 
of counLc; made. 

Striped Dasher of Little Acl\':mtage 

T HE method of painting car dashers with stri 
make the car appear wider as practiced at Sc 

tady, N. Y., and described in ELECTRIC RAILWAY Jot 
for Nov. 1, page 760, hns not given as good resul 
were anticipated. After keeping statistics of acci 
for three or four months the practice was discontin 
Since that time there has been a steady reductio 
the number of accidents and also in their cost, alth 
there has been an increase in number of autom\l 
over two years ago, amounting to nearly 70 per c 
The improved accident record, however, may have 
from the added experience of the newer autom 
drivers as the summer season advanced. 

The Berlin Street Rnilway is erecting apa 
houses near its shops and depots for the housing of 
personnel. On OcL 17 one apartment block, contai 
272 apartments, was officially opened. Altogether a 
1,000 such apartments will be provided. 
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New Boston ~~L'' Lumber Storage and l(iln 
Second Article 

The Lumber Storage Building, Outside Lumber Storage and Dry Kiln for 
the New Everett Shops, Boston, Illustrate Advanced Design and Prac­
tice-For Efficient Handling of Materials Improved Equipment Is Used 

Th~ TrRDBferway Conotltol~• the J\111ln Axlo for the New Boston Shop-The Paint Shop lo on the Left and the 
Kiln Building and "'ood J\1111 ou the Right 

IN THE present article on the new Everett car 
repair shops of the Boston Elevated Railway the 
improved facilities for handling and treating lumber 

are described. An outline of the reasons for the 
construction of the new shops, with a description of 
the boiler plant, heating installation and power supply, 
was published in the ELECTRIC RAILWAY JOURNAL for 
Nov. 22, page 871. 

The main axis of the shops is a transferway 80 ft. 
wide, extending from the southerly end of the yard 
northerly to the site of the future wheel and axle shop. 
This may be seen by reference to the general plan on 
page 872 of the Nov. 22 article. On the west side of the 
transferway are already built the wood shop, dry kiln 
and lumber storage building, and in the upper south­
west corner of the property is a section of the yard 
devoted to the outdoor storage of lumber. The lumber 
storage building and dry kiln building are each 80 ft. 
square, and are located between the wood mill and the 
lumber yard. Each is two stories high and the wood 
mill, about 364 x 158 ft., is one story in height with the 
exception of a balcony on the west side used as a 
carpenter shop. 

THE HOT-BLAST DRY KILN HAS Two TRACKS 

The kiln building, also containing storage space, 
contains a modern two-track Sturtevant hot-blast lum­
ber kiln with humidity feature, fully equipped, and 

has bi-folding doors of the jack-knife type set flush 
with steel-frame openings. Half the first floor is used 
in kiln work and has two tracks which extend from 
end to end and thence to the transferway. The re­
mainder of the first story is used for heavy metal 
storage and the second floor for the storage of light 
parts and miscellaneous equipment. Details of the 
ducts for the heated air are shown in the accompany­
ing line drawing. 

The first floor of the lumber storage building is 
utilized for the storage of heavy lumber under cover, 
the second floor being employed in the storage of lum­
ber under heat. In the northwest -corner is a baling 
room for sawdust and shavings which are piped over • 
from the millroom. 

Most of the lumber used at the Everett shops arrives 
by the steam railroad connections on the west side of 
the property and is unloaded by hand from cars on 
spur tracks serving the yard on the west side of the 
transferway and south of the kiln building. The yard 
will hold about 350,000 ft. of lumber, or 7 months 
supply. From this yard a passageway about 15 ft. wide 
runs between the kiln and lumber storage buildings, 
terminating at the wood mill, and three tracks laid at 
right angles to the transferway axis facilitate shifting 
of cars along the sides of the kiln and storage buildings 
and parallel to the millroom doors. The lumber is 
piled as needed on four-wheeled hand trucks carrying 
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l:xl.-rlnr nf J>r)· 1,lln with J-:ntranr.- to l'rovhl<' S.-nlre 
from the Tranlf<'rwa,-

about 1,000 board-feet each for com·enient distribu­
tion about the millroom or lumber storage building. 
For kiln drying it is stacked on spcdal kiln cars or is 
moved on flat cars by the· aid of the transfer table and 
a service car to any desired point served by the yard 
and building trackage. If desired, motor truck loads 
of lumber can easily be delivered into this group of 
buildings. It is also readily possible to unload lumber 
directly from the flat cars into the storage building 
by shifting them through the yard to the transfen,·ay 
and thence to the appropriate track paralleling the 
side doors of the building. 

The kiln proper consists of a single heating compart­
ment containing two parallel tracks, each capable of 
accommodating two special flat cars and giving n total 
capacity of 24,000 board-feet of lumber for simul­
ttineous treatment. The kiln proper is about 50 ft. 
long by 21 ft. wide. The rails are laid to st.:mdard 
gage on reinforced concrete beams, and a 3-in. pl:mk 
flooring is provided with the wearing surface flush 

~-,r.·'.-'" 'f :· :{-;;. _ ':I:' .. s:Z-_;i 
Plan 

lntrrlor of t>ry J,amb.-r Kiln Shnwlac tit" Trarko, (Jr11tlnu ■■d 
Vrntll11tluc .Arrnnc'"ml"nt 

with the rail top. Under each track between the rails 
a row of ducts supplies hot air to the charges of 
lumber. The return ducts are in the floor out.side of 
the kiln tracks, with a single large return duct runnins.r 
through the center of the kiln. These ducts are covered 
with gratings assembled from iron bars of 1-in. x U-in. 
section, i::paccd 1 in. apart. In general these cover 
louvered openings 4 ft. long by 12 in. wide below the 
floor level and a\·erage 9 in. wide at the outlet. Forty­
five gratings are provided for the complete kiln. of 
which 27 are used as returns to the duct system. The 
louvers are operated by a stick from the floor. 

CIRCULATING THE IIOT AIR 

Heatc,d air for kiln service is supplied by a 5-hp. 
motor-driven fan mounted in the basement of the kiln 
building and arranged to draw air through a chamber 
containing steam coils before it enters the supply 
ducts. This heating chamber, a sheet-iron box adjoin­
ing the fan housing, is also equipped with a stMm 

Plan of Dompe.r Door 
cd Warm-/t.ir Duc.t 

,,,-~--· 
Floort>«zm 

J.1'1,,,1, /;cor 
\ 

Section D-D 
Damper Door 

l'lnn of Jilin llnlhllnc with !'.-rllon• of t>url Cnnolrarllon 
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t by which the degree of humidity in the entering 
can be controlled. The kiln room proper contains 
lines of 1 !-in. pipe laid between the rails and 

ing a large number of ¾-in. outlets for the discharge 
h·e steam directly into the kiln. The return ducts 
md the entire length of the two sides of the kiln 
under its center, the three being merged together 

.he west end and carried back to the fan room for 
!ating of the air. The ducts thus provide a con-
1ous recirculation of air from the supply ducts up 
1 the center of each load of lumber and outward 
,ugh the return ducts to the rear of the heating 
:. The maximum steam pressure required is 10 lb. 
he fan is designed to supply five changes of air per 
ute through the lumber pile at approximately 1 in. 
ic pressure. The kiln will maintain temperatures 
to 150 deg. F. Thermostatic controls of temperature 
humidity are installed on the wall of the kiln room 
also in the fan room. A Powers regulating valve 

trols the steam supplied to the coils in the heating 
rnber, and the installation includes a recording 
chrometer (registering continuous wet and dry bulb 
peratures) with tubing directly connected to a 
1t in the supply duct system where the maximum 
ing conditions prevail in the kiln; indicating 
rorneters and testing instruments to determine the 
sture content of the lumber. A 660-watt, 110-volt 
tric oven supplied by E. H. Sargent & Company, 
cago, is provided to test the moisture content of 
ber samples. The kiln-drying system was furnished 
the B. F. Sturtevant Company, Boston, and the 
>rding instruments by the Foxboro Company. 

,UMBER STACKED TO GIVE FREE AIR CIRCULATION 

,umber to be kiln-dried is stacked on special trucks, 
h. air spaces between the boards, and is hauled by a 
rice car to the transferway. The spacers are 
\'. U in. cross-section. From the transfer table the -
ber trucks are pushed into the kiln. The, kiln 
1trnent varies somewhat according to the kind of 
ber in hand and its condition. Whitewood of all 
s is first live-steamed for four hours at about 10 lb. 
square inch, in order to saturate the fibers thor-

hly. The stock is then soaking wet to the heart of 
wood. Steam is shut off and the blower started, 

mall amount of steam being let into the hot-air 
mber of the air-duct system as air is admitted. 
' i.upply of hot air is continued for 5 to 6 days, 
lumber being inspeded daily to see if the sap is 

ting off at the proper rate and if the drying is 
~ceding normally. Should the temperature run too 
h the lumber tends to curl and if the heating is 
wed to continue at an excessive rate warping and 
eycombing may follow. The automatic control is 
1able in preventing fluctuations of temperature 
humidity after the proper values have been deter-

: d. On the last day in drying whitewood the mois­
is cut off and the work finished with hot air alone. 

ogany is given about the same treatment as white­
. The same is true of oak, except that in handling 
n wet-sawed stock it is steam-heated at 100 to 120 

followed by 6 to 8 days of kiln drying up to a 
mum of 140 deg. Three-inch maple is steamed 
3 to 5 hours at 100 to 120 deg., followed by 10 to 

ays of kiln drying at 140 to 150 deg. Eight days 
ng generally suffices for 1-in. and H-in. maple. 
ut 24,000 ft. of lumber was kiln-dried here in a 
nt 3-weeks period. 

The lumber storage building is equipped with six 
dry rooms on the second floor, each having double­
sheathed wooden partitions and doors, and heated by 
coils supported on the floor over which the lumber is 
piled. The central portion of the building is open and 
skylighted to provide for convenient handling of lum­
ber to and from the lower floor. The lumber is either 
transported to the south door of the storage building 
on a kiln car or brought in on a hand truck. The 
compartments on the second floor are capable of holding 
17,000 ft. of lumber each, packed 9 ft. high, and are 
each 16 ft. ~quare inside. One is utilized in the hot 
storage of soft pine of 1 ½-in. size, the next for hot stor­
age of 1-in. pine and the next for dry storage of 
mahogany and 1-in. whitewood. The bins on the oppo­
site side are assigned to the dry storage of H-in. 
whitewood, oak, ash and cherry. The kiln-drying proc­
ess is used on sizes of pine above 1 ½ in. thick, the 
smaller sizes being hot-dried in the storage house for 
about 2 weeks at temperatures of from 100 to 150 deg. 

Tht, Dry Lumber s•ornge ]Ins Six Uooms, Ench 16 Ft. Square. 
aml Healed by Slean, Coils 

Air-dried stock is stored under the second floor com­
partments. These are provided with balconies 3 ft. 
wide reached by short ladders at the end of the build­
ing. They are electrically lighted and equipped with 
automatic sprinklers and ventilating openings near the· 
top and bottom of the doors. 

To facilitate handling lumber from the first floor to 
the bins above, a detachable wooden roller 4 ft. long 
and of 4 in. diameter is placed in sockets in front of the 
required bin at the walkway edge, this taking a consid­
erable portion of the weight of the board from the 
handlers on the floor and balcony. On the ground floor 
another convenience in holding boards on the diagonal 
when passing them up or down is a metal pin inserted 
in a portable stanchion about 4 ft. high, the handler 
allowing the board to rest in part against this pin when 
pausing in the work. In general the steam valves con­
t rolling the heating coils. in the storage compartments 
are near the second floor level and close to the doorways. 

The kiln building cost $9.51 per square foot of floor 
space, including equipment, and the lumber storage 
building cost $7.89 per square foot. 

The lumber storage building is connected with the 
wood mill by a bridge which provides access to the saw­
dust and shavings separating hopper above the baling 
room and helps support the dust discharge piping and· 
a steam line feeding the hot storage compartment coils. · 
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English Locomotives for l\lontreal 

FOUR locomotives for use on the new electrified 
harbor railway at Montreal will be delivered in the 

near future. They are equipped for operation at 2,400 
volts d.c. and have been built by the English Electric 
Company, Ltd., at a total cost of $478,650. The total 
weight on the drivers is 200,000 lb. Each locomotive 
will have a nominal I-hour tractive effort of 40,000 lb. 
at a speed of 15 rn.p.h. and a maximum tractive effort 
of 60,000 lb. for 5 minutes. 

The locomotives are of the box-cab, double-truck, 
articulated running-gear type and are provided with 
twin-gear drive. All the weight is carried on the four 
driving axles. Each truck is side-equalized and one 
truck is cross-equalized. Total length inside the 
knuckles is 39 ft. The diameter of the driving wheels 
is 50 in. 

The cab is divided into three compartments, tht 
central of which contains the control gear and auxiliary 
machinery. On one end the driving compartment is 
wider than the main body of the locomotive and has 
windows in the rear so that a better view of the track 
can be obtained during shunting operations. This 
wider compartment is equipped with two driving posi­
tions, one facing the front and the other facing the 
rear. The interior of the cab is lined with heat­
insulating material to prevent condensation which 
might occur on account of temperature changes. 

Current collection is accomplished by two 
tographs. Control is of the camshaft type. 
Dick-Kerr motors are mounted on each truck. 

Arb itrations Have FaYored 
Neither Party 

A FIVE-YEAR view of the results of arbitrati 
of wage disputes between electric railway11 

their employees shows that one side has won about 
often as the other. The results of a study made by 
JOURNAL are summarized and detailed in the 

SU!ll!IIARY OF ATIBlTRATtO::-: RF.SULTS 

Number or 
Arbitrations 

19 20 ••••• ·••••· .•••••• • 21 
19%1 ............ . .... .. 2t 
19!2 ................ . . . 12 
1923 ................. .. 11 
19!4 .................. . 14 

T otal• ••••••..•.• 8! 

Wnnby 
!ll~n 

19 
2 
l 

Jl 
12 

42 

panying two tables. Of a total of 82 cases duri 
years 1920-1924, the boards of arbitration foun 
the men in 42, while in 37 ca:1cs they found for t 
pany. In 1920, practically all decisions were fo 
men. In 1921 and 1922 practically all were f 
companies. In 1923 and 1924, the tables r 
again, as practically all decisions favored the 

D F.TAIL n1•:SULTH O P W,\ O1•: AltlllTIUTI O ::--:s D U RIXO LAST 1-·n·,-: YF.AP.S 

Awarda; 
Cent. nr Prr Cent locr­

lD lllaxlmum Hate 

Company 
Key Route, Oakland, Calif .••••.. 
Georgia Ry. & Pr. Co., Atla nta .•• 
Denvrr Tramway . .. .... .. ..... . 
Dee Molnt'9 City Railway ....... . 
Boston FJevated .• •. ••• •••.••••• 
Ottawa Eleetrlo Rall way.. . . . . . . 
Colo. Sprinp & Cripple CrN-k Ry. 
N. Y. Statii Railway., RoehN1ter, 

Syraow,e & Utloa un.,, ....... . 
Toronto RaUway .... .......... . 
Trl•Clty Railway & Ll&M Co., 

Davenport! Iowa. . .... . .. .... . 
Borantnn Ra.I way .. ...•......... 
J,J, BL. J,oul1 & Suburban Rail way . 
Twlo Citf Rapid Transit Co .. ... . 
M ontrea Trainwaya .. . .. ....... . 
C!nclnnatJ Tractlon Company_ .. . 
Wlnnl~g FJeetrlo Railwar. .. .... . 
Omaha & Counoll Blulfa St. Ry .•• 
Eutem M&MaebUMtt,i St. Ry ... 
Kentucky Traetloo & Tenn. Co ..• 
New Orlearui Railway & Lt. Co ••. 
Clnelnnatl, NeWJ)<lrt & Covln«too 

Railway ••••• • • • • • •• ••. •.. ••.. 

Kentueky Tnctlon & Tenn. Co ... 
Eutern M11111&chUM'tta St. Ry ..•. 
Utah Llaht & Traction Company .. 
Wheeling Traetlon Company ...... 
Cleveland, Soutbweatem & } 

Columb11S Traatlnn Co .. ... ... . 

Cl~:~i;, b~-~e:".~'.·~- ~- .~:e.'~. 

Ptt llour 
1920 

:~ 
IOc. 
Uc.(') 
IOo. 
IOo. •&..• 
331% 

No change (I) 

IOo. 

40t!~ 
IOo. 

2S to 30% 
9c. 

10% 
No ebanp (I) 

Ila. 
7a. 

30'ie 

20% 

1921 

- St•· - 12 ~ 
- 121% 

No ehance (4) 

- 12c. 

Jan. 
Mar. 
A 'I 
;o.~ 
June 
June 
June 

July 
July 

July 
July 
July 
July 
Aue. 
Aug. 
Aue. 
Aue. 
&-pt. 

Oet. 

24,p. 
11, p. 

3, p. 
29, p. 
19, p. 
19, p. 
26, p. 

3, p. 
3, p. 

10, p. 
10, p. 
24,p. 
31, p. 
21, p. 
21, p. 
21, p. 
28. p. 
18. p. 

210 
663 
720 

I ff 2 
1276 
1276 
1321 

30 
3) 

89 
91 

186 
218 
377 
378 
381 
428 
S62 

16, p. 841 

!\lay 7, p. 869 
!\lay 2 I. p. 961 
Juoe IS. p, 110 
Juno 18, p. 1139 

June 18, p. I 139 

New York State Railways. ...... . 
Cincinnati & Dayton T rac. Co .•.• 
Dee M olnea City Railway ....... . 

=1!~.7% j ~~ ~-- 2S,p. ii7s 
Youngstown & Ohio mv~r R. R ••• 
Roeheatcr & Syr■cllS<l Railway .... 
Northern Ohio Tractlon & Lt. Co. 

- I le. July 16. p. I0S 
- Sc. July 111. p. 177 
- 161% July 30. p. 179 

{-I Sc.)- I t o 2c. lo,.·rr 
tben company ukcd Aug. 6, p. 217 

MaM. Northeastern Elec. Railway - 12% 
Memphis Street R11Uway ........ .' - k 
rlddl-x & Beeton Street Ry.... -I S% 

o~ka Railway................. - 71 to 10% 

{
-14lc. frri11bt 

Auburn & Syraou•e E leetrle R.R... - He. t:1terburban 

Scbeneetmly Railway........ . . . - l-rfo ~/,'.rniro (4J 
Montreal Tramweya............. - 121"{,(I) 
Conneeticut Company........... - 8 % 
F"':"~ St . Louis & Rnburban Ry.... - le. 
Rnt1•h Col~mhia F.lrctrie Ry..... -10% 
Roeton & \\ rrr,,,, t,r Strttt lty.... - 10% 

Aug. 20. p. 291 
Au«. 27, p, 312 
!¼,pt. 10, p. 414 
Sept. 17, p. 453 

} Sept. 
Oet. 
Oct. 
Oct. 
nrc. 
11,c. 
Dre. 

24, p. S31 
I, p. S62 
I, p. S66 

22. p. n, 
10, p. IP42 
24, p. fl 25 
31, p. 115S 

Drltlah Columbia ~Irle Railway, 
VancouTrr, H.C .............. . 

Cincinnati Traction. .•••••.• ••• •• 
llull Electrlo Hallway .. ......... . 
Attleboro llrancb twlroad . ... . 
Jntttat.ate Conaolldal<d St.. Ry . .•• 
Milford, Altleboc-o & Woomocket 

Street Railway... • . . . . • • . • . • 
f:pringfleld, Won,oetn Con. St. lly. 
Columb•, Newark & Zanearille 

r~.!:.at~iu'.;.i,·,.· i,: Eu~ ·ny: 
Cleveland llallway ..•••••.••.... 
Georda Hy. & Fr. Co., Atlant.a .. • 
Connrcllcu& Company ......... . . 
Trl-Clty llaUway ...... . ....... . . 
Chlcaco J,JeT&ted Railway.. .•... . 
Cblcaco Surf AN IJDf'II ••.••• .•.••. 
Clo,fonatJ St""t ltallway . ..••••• 
nttkahlre Street Hallway •••.••••• 

Cle,·~l,md Railway . . •••• •••••••• 
~nton Jlallwa_y • ••. . •• - •..••• 
Younptown & Ohio IUnr R.R . •. 
Chicago Surfaoe Unea. •.••••.•• •• 

Chicago Rapid Trana!t Co .. ..... . 

Cinrlnn11tl Tra<,tlon Co. ••..•••••• 
Grand llaplda Railway ...•..•••.. 
I ~troit D~partm,nt ol St. R~, . ... 
llrltioh Columhla Elrctrlc Railway, 

Vancounr. ll.C ••..• .•.•...••• 
F.. St.. l.ouia & Suhurt.n Railway. 
lloetoo J-:1 , vated Rail•ay ••••••.•• 

Middl-• & Roaton Rtrr.-& Ry •..• 
AU11W1la-Aik,n fly . & EINI. Co .•.• 
Oeorsia Ry. & Pr. Co. Atlanta . 
Capital Tt-aetloo Co., \\'uh., D.C. 
Memphia Stffft ltallway .. .. .. . . 
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:, 
• • R. T. to Operate 225 Gas-Electric Buses 

New Design Departs Materially from Previous Gas-Electric Drives - Entire 
Control Is by Throttle of Gasoline Engine Which Drives Generator-Motors Are 
Permanently Connected Direct to the Generator and Power Is Transmitted to Wheels 
by Bevel Gears-Elimination of Differential Is Expected to Lower Maintenance Costs 

At Left, Ch nso l• of Experimental Oa•-Eleclrlo Bo•, Showlnlt' Power Plant nnd Indlvldnal Motor Drive for Eaeh 
Reer , vheel Ellmlnnllnc DUl'..r.,ntlal, At Blcht, the Oa•-Electrlo Bn• Jo In Genernl Appearance 

Similar to the Standard Yellow Coach Ga•ollne Bo• 

TER a series of exhaustive tests, the Philadel­
phia Rural Transit Company, a subsidiary of 
the Philadelphia Rapid Transit Company, has 

rdered 225 gas-electric buses which will differ in 
everal important respects from earlier designs. The 
lacing of the order was mentioned briefly in this 
aper, issue of Dec. 6. Engines, chassis, and bodies 
,m be built by the Yellow Coach Manufacturing Com­
any, while the electrical equipment will be supplied 
y the General Electric Company. Mitten Management 
as ordered 25 additional buses for use in Buffalo. 
'he total cost will be about $3,000,000. 
Power will be supplied by a standard six-cylinder 

ngine of 4¼-in. bore and 5½-in. stroke, rated at 108 hp. 
t 2,200 r.p.m. This engine will drive a generator per-
1anently connected electrically to two 20-hp. electric 
1otors mounted side by side on the chassis frame. 
'hese in turn will be mechanically connected to the rear 
rheels by drive shafts and bevel gears. 

The speed of the bus will be controlled by movement 
the throttle of the gasoline engine. Clutch, trans­

i!lsion, and mechanical differential have been elimi­
ttd. Because of that an·d also because of the 
nstant torque of the electric motors, the wear and 
r on all moving parts, as well as the chassis 

d body, is expected to be much reduced, insuring a 
cater length of life for all equipment. 
The generator, known as the GE-1098, is compound 
und with a differential series field, the shunt winding 
ing excited by a small generator which forms a part 
the main generating unit. The exciter obtains its 

Id current from a 12-volt storage battery. This 
rangement of windings provides high current and low 
ltage at starting. Due to the inherent characteristics 

of the generator, as the vehicle accelerates the voltage 
increases and the current decreases automatically until 
normal running speed is reached. For a given throttle · 
opening the output of the generator is substantially 
constant under all road conditions. In this manner the 
necessary torque for acceleration or hill climbing is 
provided without overloading the engine, and with a 
smooth change of speed. The generator is designed to 
transmit the output of the gas engine within prac­
tical limits of operation. The bus is designed for a 
normal maximum speed of 26 m.p.h. on a level roadway. 

Both the generator and the motors, which are known 
as GE-1079, are designed on the basis of 125-volt 
operation, and are self-ventilated. The motor f rames 
are long and of small diameter, permitting assembly 
on the chassis without sacrifice of road clearance. 
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Acceleration and all speed changes are obtained solely 

by variation of the engine throttle, which is controlled 
by the usual accelerator pedal. As the engine speed 
increases, the generator voltage rises. The operator 
need not remove his hands from the steering wheel 
except to apply the emergency brake. There is no 
electrical controller for the motors, nor are any elec­
trical adjustments made by the driver when running 
the bus. A small switch is provided having an off posi­
tion and reverse for backing. This is connected with 
a single hand lever to the left of the steering post. 

Before this design was definitely selected, competitive 
tests were run with the experimental gas-electric bus 
and a bus having the usual gear drive, with clutch, 
transmission and differential. The accompanying illus­
trations show the chassis and exterior appearance of 
this experimental bus. Several minor changes in design 
will be made when the new buses are built. The gas-

Powf"r Pinnt uf tit~ Ctr111•J·:lf'f'lrlr Uu• lnf'IDdf'• a \"11rlnhlf' \·01ta1tf' 
Of'nf'rnlor nncl 11 ~f'(1t1rnlf' t:,C'llf'r Urh·f'n from 

1hr J·:n11:lnr 1-ihnU 

electric bus has been in regular service from Aug. 1 up 
to the present time and has covered more than 13,000 
miles. 

It is said that the tests made show somewhat 
lower fuel consumption for the gas-electric bus for a 
given service, and at the same time a higher rate of 
acceleration and schedule speeds. These are important 
factors in city bus operation. An important point 
which was developed was the fact that the engine of the 
gas-electric bus actually makes 20 per cent fewer revolu­
tions when running under city conditions than docs the 
engine of the bus equipped with mechanical drive. This 
is because with gas-electric transmission it is impossible 
for the driver to race the engine, and it is also difficult 
for him to stall it. 

The great advantage claimed for the new design, 
however, is its simplicity. There is comparatively little 
electric wiring and no controller. The various parts 
are easily got at for inspection and repair. Elimination 
of more than 2,000 movements of the gear shift per 
bus per day is expected to reduce maintenance costs 
and prolong the life of the chassis and body. .!\lore-· 
over, the electric drive is silent and the customary noise 
and jerk of changing gears at the time of starting will 
be absent. 

The two-motor drive permits a better distribution 
of power to the rear wheels when going around a curve. 
In the event of the failure of one motor, the bus can be 
brought back to the garage on the one remaining motor. 
The fact that the bus cannot be put in gear when going 
down hill is not considered a drawback because there 
are no steep grades on the routes where the buses will 
be operated. 

The buses are of the double-deck type and have a 
seating capacity of 66. The wei2"ht of the completely 

equipped gas electric bus will probably be several hun 
dred pounds greater than that of a mechanical dri 
bus, but exact figures are not yet available. The ti 
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of the buses will be operated on the Broad Street ro 
for which a franchise was recently obtained. Ad 
tionnl routes, however, have been pl:mned. 

Purchasing Agents Aid Traffic Sun·cy 
A T A TIME when the time-table division of th 
fi Department of Street Railways, City of Detro1t 
was having trouble to keep pace with Jay-offs at U1e 
factories, it occurred to the management to seek the 
aid of the purchasing agent. It was thought that a~ 
member of the Purch~ing Agents' Associntion of 
Detroit, the latter could readily get in touch with some 
500 fellow agents in local manufacturing plant.'-. Thi: 
was in fact accomplished through the courtesy of th 
exccuti\•e secretary of the association, who devoted mOll 

of the space in n circular letter to a statement on 
"Improving Your Street Railway Sen-ice." 
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I He pointed out that the railway is a business operated Our statements which follow are based on findings 
or profit. A shortage of cars hurts traffic. A surplus obtained over a period of 12 years use of Sangamo­
tf cars means excessive operating expense. The Economy mercury type watt-hour meters with and 
roblem is to keep the service adjusted to variations without car inspection dials: 

tn demand. In view of these facts he requested the 1. The average expense for clerical record keeping 
"embers to fill out and mail to him prepared postcards is less than $10 per meter year and this expense is 
•iving information concerning the number of men made up largely of the accurate determination of all 
mployed. It was particularly requested that large revenue car mileage. The results therefore are of value 

1mployers refrain from over-statement because the to the property in addition to simply that of checking. 
J)eory of securing "plenty of cars for every one" soon the energy consumption. On some properties it has 
efeats its own purpose. It is one thing to say that a been found that a large part of this $10 was already 
housand men are employed and another to find that being spent in obtaining car mileage. 
hese men are on a three-day week and that only 500 2. The average expense for thoroughly maintaining-
re on the job at one time. that is, cleaning and recalibrating-Economy watt-hour 

Replies received to this card covered some 200 plants meters is less than $2 per meter per year, and the aver­
mploying from 300,000 to 400,000 men. During the age cost for repair parts is less than 10 cents per meter 
1wo or three weeks following many facts of value to the per year. 
raffic division came to the purchasing agent. 3. Regarding the encouragement of high rates of 

The Readers~ Forum 

Best Results in Energy Saving Made with 
I nslruments 

ECONOMY ELECTRIC DEVICES COMPANY 
CHICAGO, ILL., Nov. 26, 1924. 

"'o the Editors: 
I have read with interest the abstract, on page 776 

n the Nov. 1 issue, of the paper read by Wilhelm 
Pforr, manager Berlin Street Railways, before the 
ntemational Electric Railway Association meeting at 
ffomburg von der Hohe. 

A hurried examination of this abstract would indicate 
hat the author's findings were contrary to practices 
·ery widely adopted in the United States; but a more 
areful reading shows that Mr. Pforr's conclusions are 

i,ased on his personal experience and are more or less 
ontrary to the answers received to the questionnaire 

l\0hich he circulated with a view to summarizing opin­
ons on the results obtained from all forms of energy­
becking devices. 

It is certain that the experiences of users of energy­
becking de\·ices in North America do not confirm 

Mr. Pforr's conclusions. Mr. Pforr finds that 30 per 
cnt of the properties addressed were using instru­
tnents of some sort. In the United States approximately 
~5 per cent of the active motor cars are equipped with 
l.\·att-hour meters and a substantial number are equipped 
I,vith coasting time recorders or power-on time re­
JOrders. A large mass of data is therefore available 

this country on which to base answers to the four 
ints set forth by l\I r. Pforr, who argues that it is 
tter for his property and some others of similar size 
encourage the saving of car propulsion energy by 

\'ing additional power supervisors rather than by the 
int use of energy-checking devices .and power super­

isors. He summarizes his objections as follows: 
IJ The appreciable expense of record-keeping per­
nnel; (2) the maintenance cost of the instruments; 
) overloads occur oftener because the instruments 

nd to encourage high rates of acceleration and to 
• scourage the series running, which is so valuable in 

ngested areas; (4) false comparisons, which are 
rawn frequently, cause dissatisfaction among the 
otormen. 

acceleration and retardation through the use of a 
so-called "power-saving" device, the discussion of this 
point borders on competitive arguments between the 
devices which check a man through the use of the time 
element or by actual measurement of the energy. We 
argue that under the latter plan the watt-hour meter 
encourages rather than discourages series running and 
proper feeding of the controller in accordance with 
car and street traffic conditions. It does not put a 
premium on accelerating rates higher than those for 
which the electrical equipment of the car was originally 
designed. 

I believe that the widespread experience in the United 
States has shown that not only with watt-hour meters 
but also with time-checking devices, the p~aks at the 
substation bus are actually decreased. On one large 
property that made a special study of this, the 24-hour 
energy saving indicated through the use of meters at 
an average of 14 per cent, was accompanied by a reduc­
tion in the rush-hour peak of a little Jess than 10 
per cent. 

4. Under the system of rating the relative operating 
efficiencies of motormen through the use of the kilowatt­
hour per car-mile, the meter does most of the engineer­
ing, and the question of false comparisions between 
men is hardly possible of justification when the usual 
operating constants are applied to the situation. With 
the kilowatt-hour as a unit the man is judged by what 
he does to avoid unnecessary losses and is measured by 
the actual expense he entails in the energy cost for 
operating his car. 

We believe firmly in personal instruction, as Mr. 
Pforr recommends; but we have found that the best 
results cannot be obtained without the use of some 
checking device whereby a constant measure may be 
had on each motorman showing whether he is or is not 
following the instructions given. We have found that 
even where intensive instruction has been given, the 
use of the Economy watt-hour meter has increased the 
efficiency of operation from 10 to 20 per cent. 

To summarize: Experience in this country, where 
more than 200 roads are using watt-hour meters as car 
energy checking devices, has shown that substantial 
savings result over and above those that can be obtained 
by the use of any number of instructors. This saving 
is far in excess of the overhead and operating costs. 
In fact, numerous roads have wiped off all operating 
and capital charges for the meters with the savings 
obtained during the first year. L. E. GOULD. 
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~Association News & Discussions 

Puhiic Utility Problems Discussed 
in Pennsylvania 

Relief from Paving Burdens, Quantity Production of Renewal Parts, Bus 
Operation, and Relations with Other Ut ilities Were Subjects at 

the Twentieth Annual Con,,-ent ion of the Pennsylvania 
Street Railway Associat ion 

DEPARTING somewhat from cus­
tom, the Pennsylvania Street Rail­

way Association invited representatives 
of various municipalities to be present 
with the electric railway men of the 
state at their twentieth annual meeting 
at the Penn-Harris Hotel, Harrisburg, 
on Dec. 6. A lively interest in the 
proceedings was manifested by a num­
ber of the city officials who took part 
in the discussion which followed the 
presentation of papers. 

An outstanding feature of the meet­
ing was a paper on relief from paving 
burdens by A. T. Davison, general 
counsel Third Avenue Railway, New 
York City. An abstract appears else­
where in this issue. In discussing Mr. 
Davison's paper, D. L. Starr, a member 
of the Traction Conference Board of 
Pennsylvania, urged a more complete 
presentation of facts to the public. He 
said that many points in Mr. Davison's 
paper were new to him and that he 
believed greater efforts should be made 
to give such information to the public. 
William LaFountaine, Director of Pub­
lic Works, Scranton, Pa., said that the 
question of relief from paving burdens 
deserves careful consideration. The 
compromise suggested by Mr. Davison, 
whereby the city would construct the 
original paving between the tracks and 
the railway would maintain it, might 
be effected, he thought. The secretary 
of the Pennsylvania Chamber of Com­
merce snid that the subject was one 
of great importance, and he would be 
glad to have all the available facts for 
presentation to the chamber. 

Speaking of the relation of elec­
tric railways to other public utilities, 
P. H. Lantz, financial assistant to the 
president Philadelphia Company, Pitts­
burgh, said that in common with the 
other utilities the railways possess a 
huge investment and a relatively large 
number of employees coming in con­
stant contact with the public. Their 
influence is tremendous in engendering 
and maintaining a friendly regard for 
their companies. The first step toward 
a better understanding of the motives 
of the railways and a better compre­
hension of their problems can well be 
taken by approaching those engaged in 
other public service occupations. They 
offer the distinct advantage of a sympa-­
thetic audience. 

When new methods affecting cus­
tomers are introduced, when schedules 

or routes arc changed, when the rates 
are increased, nearly all human beings 
experience the same feeling. There is 
a natural disposition to criticise a 
change, and if not to resent it at least 
to question it. How docs it sound, Mr. 
Lantz asked, to the man in the street, 
to hear an electric light man say that 
ho "wonders what those fellows arc up 
to now," when a street car schedule is 
changed? Or if a railway man is quite 
upset at the prospect of an ad,·ance in 
gas rates, It creates a bad impression. 
To some extent, people regard all those 
engaged in public utility service as 
pretty much in one class. They are 
supposed to have common characteris­
tics. If those engaged in these services, 
therefore, are to be classed together, 
they should realize the advantages of 
standing together. In conclusion, Mr. 
Lantz told of the success which had 
attended the presentation of sc,·eral 
short skits WTitten with a ,'iew to show­
ing the public some of the problems 
encountered by utility companies. 

After mentioning the good results 
which were being obtained through the 
sale of securities to customers, Major 
J. S. S. Richnrdson, chairman of the 
Pennsylvania Public Service Informa­
tion Committee, gave some good sug­
gestions concerning publicity methods. 
lie said that railway men should avoid 
the use of the phrase "educating the 
public." The public believes that it 
already is sufficiently educated and is 
not anxious for any more education 
handed out by the rnilway companies. 
In his opinion, the use of the phrase 
"informing the public" would avoid this 
difficulty. 

Traffic problems were briefly dis­
cussed by Police Lieutenant Marshall, 
in charge of the traffic department in 
Pittsburgh. In his opinion, it is not 
fl'asible entirely to eliminate automo­
bile parking. This, he considers, would 
interfere too greatly with the conduct 
of business. In Pitt.~burgh, by the es­
tablishment of a commercial unloading 
zone in the center of the block, it has 
been possible to prevent \'Chicles load­
ing and unloading merchandise from 
standing alongside automobiles already 
parked and thus completely blocking 
the street. 

A somewhat different point of view 
was expressed by C. F. Crane, assist­
ant to the president Harrisburg Rail­
ways, who said that in Harrisburg the 

problem of traffic congestion is almo 
altogether a question of automobi 
parking. He thought that it was 
matter of all or none, and that 1 
automobile parking in downto~ 
streets should be eliminated, just as 1 
railway passes were eliminatl'd son 
years ago when this abuse had gro~ 
intolerable. In the same way, t he t 
tal elimination of parking wou 
remedy the situation without discrin 
inating against indi\'iduals. 

The morning session was opened l 
an address from F. R. Phillips, pret 
dent of the association. After dwcllii 
briefly on the scope of t he industry i 
Pennsyl\'ania, he said: "There ha, 
been some who, because of the aut 
mobile and the bus, have fel t that tl 
electric railway ha& practically re11ch1 
the limit of its usefulness. But v,hl 
we consider that, in the year of t-1 
greatest expansion of the automo · 
and bus, the electric railways of t 
state Increased their usefulness at 
same or even at a greater rate tlll 
before, this should controvert sny idl 
that they a re going backward." 

Mr. Phill ips spoke also of the Y,01 
of the va rious committees. The COIi 

mittee on legislative matters repll 
sentcd the interest of the associatia 
in hearings before the State Tax Col 
mission. The commi ttee on const 
tion and by-laws submitted a reP11 
clarifying certain portions of the 
stitution and by-laws. A committee 
the joint use of poles was organ· 
at the suggestion of the chief of 
bureau of engineering of the 
Service Commission. The enthusi 
with which the committees have 
tacked their work has removed 81 
doubt, Mr. Phillips :-aid, as to the 
sibilities which exist for t he us 
lion to be of real service to its m 
hers. 

Reports were read by the secre 
and treasurer and committl'es 
appointed. A recommendation of 
committee on constitution and by­
suggesting that only one mectin 
year be held instead of two, and 
some minor changes be made in 
matter of the dues, was approved. 
M. Stine, secretary of the associat 
warned of the difficulties that may 
sue as a result of the attempt of 
Pennsyh-ania Giant Power Survey 
link together companies that art! 
situated geographically for this 
pose but not equally well situated 
nomically. 

Commencing his remarks with 
observation that maintenance is 
the poor-\\'ith us always-Harry 
Meyer, development and supply 
sion, Westinghouse Electric I.: M 
facturing Company, presented a 
on the advantage of buying ren 
parts from the manufacturer most 
terested in their performance. 
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abstract of this paper will appear 
uture issue. 
operations of the United Electric 

ays of Baltimore were outlined 
. H. Palmer, vice-president and 
al manager. He gave it as his 
n that buses are now a necessity 
at their future utility lies in fur­
g feeder and connecting line 

The possibilities of de luxe 
e he considers problematical. 
al service and chartered buses 
be a source of revenue to the 
ting company. Mr. Palmer spoke 
e satisfactory results which have 
obtained in Baltimore with in­

double-deck buses. In conclu­
he emphasized the impossibi~ity 

ses handling mass transportation, 
ich connection the fact that the 

are must be higher than the rail­
fare is an important considera­
tending to limit the field of use-
s of the bus. 

telegram was received from La­
St. Clair, American Electric Rail­
Association, who was to have 
n on the subject "How Best to 
Street Car Rides to Automobile 
rs." The telegram summarized 
y the tenor of the remarks which 
St. Clair would have made, as 
·s: "Make comfort of street car 

g rather than cost of running an 
obile the basis of appeal to auto­

le owners. They resent being told 
they cannot afford to run cars, the 

as they resent being told they 
ot afford fur coats for their wives. 

to the comfort text. Say it briefly 
ften, and you will sell rides." 
e meeting ended with a banquet, 
hich a number of prominent men 
nnsylvania spoke. Major Richard­

added to his remarks made earlier 
he day and stressed particularly 
act that information given out by 
railways to the press must have 
news value or it will not be pub­
. As an example of the way that 

time element affects news value, 
old of a number of sensational 
es that were running on the front 

of the newspapers in the sum­
of 1914 and how they were dropped 
night when Austria declared war 
Serbia and Russia mobilized 14 
y corps on the Austrian border. 
hn L. Stewart, member Pennsyl­

ia Puhlic Service Commission, spoke 
fly concerning the efforts of the com­
ion to promote at the same time the 
rests of the utility companies and 

e public. A few reminiscences of 
early days of the street railway 
stry were related by P. G. Well.~, 
ty attorney-general of Pennsyl­

ia. The financial condition of the 
was outlined in an address by 

itor-General Samuel Lewis. Mrs. C. 
Hughes, assistant to the vice-presi­
t of the Pennsylvania Section of the 
ional Safety Council, spoke on the 
~ect of safety. The concluding 
ker was former Lieut.-Gov. E. E. 

dJeman, who emphasized the need for 
business sense in the conduct of 

-day affairs. 
e officers re-elected for the com­

year Included F. R. Phillips, presi­
t; W. F. Bell, vice-president, and 
ry 1\1. Stine, secretary and treas­

r. On the executive committee F. R. 
illiJIII, W. F. Bell, C. L. S. Tingley, 

Thomas Cocpe~ and C. F. Crane were Philadelphia & Western Railway; W." 
re-elected. l\ew members of the execu- A. Woolford, General Electric Com­
tive committee will be H. L. Mitchell, pany, and Joseph Wayne, York Rail­
West Penn Railways; J. L. Adams, ways. 

Let the City Pave and the Railway 
Maintain the Pavement* 

BY A. T. DAVISON 
General Counsel Third Avenue Railway, New York City 

I T WOULD be a waste of time to 
point out to street railway repre­

sentatives the gross injustice of the 
archaic paving burdens under which 
the railways of the entire country, ex­
cept in a few enlightened states, are 
literally staggering. The real question 
before us is, "What are we going to do 
about it." 

At the outset, we should all realize 
that the real source from which our 
relief must come is public opin,ion. 
That is the strongest influence in the 
life of any community, state or nation. 
No legislature or set of officials can, in 
the final analysis, act counter to public 
opinion. Once we can convince the pub­
lic of the gross injustice of this burden 
and of how vitally it is affected by it 
the relief will follow as a matter of 
course. 

First, then, as to the form of relief 
which we should ask for. The best way 
to drive out a bad idea is to put a good 
idea in its place, and similarly, the best 
way to get rid of this iniquitous paving 
burden is to substitute for it a plan 
which is so fair and reasonable that no 
cne can possibly object to it. 

I believe that we cannot convince, at 
this time, a majority of the people that 
we should be relieved of all paving bur­
dens. It may come in time, but it will 
only come after we have obtained a 
modification of the present drastic 
obligation. 

Coming, then, to the specific form of 
relief which we should now ask for: 
The obligation on street railways to do 
any original paving should unquestion­
ably be entirely eliminated. The justice 
and fairness of this is self-evident. It 
has been judicially recognized that 
street railway companies derive no spe­
cial or peculiar benefit from the con­
struction of the paving, and, as stated 
by the Street Railway Investigation 
Commission of Connecticut: 

"The trolley car can run satisfac­
torily and give service to its patron;; 
regardless of whether a street is paved 
or not." 

Obviously, the only purpose of paving 
the railway area is to make it more 
convenient for purposes of travel by 
vehicles other than street cars. 

The only reason ever advanced why 
street railways should do any paving 
has been that the operation of their 
cars caused a deterioration of the pave­
ment. This might be an argument for 
an obligation to maintain a pavement 
after it has been laid, but certainly is 
no justification for requiring the street 
railway company to pay for the original 
pavement. The obligation to do original 

• Abstract ot a paper presented at the 
convention ot the Pennsylvania Street Rall­
way Association, Harrisburg, Pa., Dec. 6. 

paving cannot be justified on any 
theory. 

The idea, then, to instill into the 
minds of the public is this: that street 
railway companies should be required 
to restore to its former condition so 
much of the pavement of the street as 
shall have become in need of repair in 
consequence of the existence and use of 
their track. 

The absolute fairness of such an 
obligation becomes the more apparent 
the more it is considered. It means 
that regardless of any specified rail­
way area, if by any chance the com­
panies because of the existence and use 
of their tracks in the streets, cause 
damage to the pavement anywhere be­
tween the curbs, they are to pay for 
that damage. Nothing could be fairer 
than this. 

It may be that in numerous instances 
this form of relief will be given volun­
tarily by the municipalities, but it is 
important to bear in mind that in all 
the states of the Union this form of 
relief can be given by appropriate laws 
passed by the legislatures. There is no 
legal obstacle in the way of altering 
present paving obligations notwith­
standing that such paving obligations 
are embodied in the franchise contracts 
themselves. The United States Su­
preme Court has upheld the authority 
of the state to alter the obligations 
contained in franchises granted by mu­
nicipalities and accepted by street rail­
road companies, notwithstanding the 
argument that these franchise obliga­
tions were in the nature of contracts 
between the municipalities and the 
street railway companies. 

Our approach to the public should be 
along the lines that the street car 
riders are the ones who are in reality 
bearing this paving burden, either 
directly by way of increased fares or 
indirectly by being deprived of service 
which otherwise they would have. We 
ought to make the people see that street 
railway corporations do not and cannot, 
under our regulatory and public service 
commission laws, use the streets fol' 
private profit. All moneys paid by 
street railways for paving obligations 
must be charged to operating expenses 
and paid out of the fares collected. _ 
Therefore, if the operating expenses of 
street railways must include paving 
obligations, the public is required to pay 
just that much more on its rate of fare. 

Furthermore, we ought to tell the 
public how many passengers we are 
carrying on our lines each year and 
show them that if those persons were 
not carried on street cars they would 
necessarily be carried In other vehicles 
which would use the streets in greatly 
increased numbers and thus increase 
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the wear on and deterioration oi the 
pavement. 

Also, we should show that the tracks 
in the street are an asset to every com­
munity. These tracks are a guarantee 
to every business man and to prospec­
tive buyers of property that ther~ is _a 
permanent method of transportation m 
that locality, whereas if these track11 
were removed and some other form of 
vehicular transportation were substi­
tuted there is no guarantee that such 
<ither' means oi transportation will con­
tinue on that street. The street rail­
ways should explain how much of t~eir 
income is paid to defray these pnvmg 
obligations, and then com_pare these 
amounts with the taxes paid by other 
public utility corporations. We shoulcl 
also show that the amounts paid by 
street railway companies for paving do 
not render to the riders, who in reality 
pay these amount.-;, any more service 
than to the general public. Those who 
.are really benefiting are the automobile 
users. We should make the car riders 
realize that they are paying the paving 
burden of the automobilist whose car 
they have just dodged at a street inter­
section or whose car is blocking their 
progress at the peak hour in congested 
territory. 

We should show the public, and par­
ticularly the legislature, how absolutely 
fair the remedy we are asking for is, 
namely, that we should be required to 
restore to its former condition so much 
of the pavement as shalt ha\'e become 
in need of repair in con!'equcnce of the 
existence and use of the track. In this 
connection, we should explain that if 
there is any damage caused by the 
·weight of modern electric cars or \'ibrn­
tion or flattened wheels or defective 
rolling stock, then the more that dam­
&gc is, the more the company would be 
required to pay. 

Furthermore, the obligation to main­
tain the pavement meets any claim that 
it is weakened at the points just ad­
jacent to the tracks by reason of the 
lines of cleavage existing at such points, 
thus allowing considerable surface 
water to percolate through into the 
~uh-surface and weaken the foundation 
of the roadbed. The remedy we pro­
pose iully meets this condition. The 
plan places a penalty on poor track 
construction and a premium on good 
track construction. ,vhercver we re­
move the pavement ior track repairs 
we, of course, would be required to 
restore the pavement to its former con­
dition. 

And then, too, we should tell the 
public that in eleven states and one 
province in Canada a paving obligation 
has been adopted substantially in the 
form which we are now asking. In 
three of these s tates, l\lassachusetts, 
Rhode Island and Connecticut, the relief 
i!! statutory and state-wide. In the 
other eight states , Wiscorndn, Washing­
ton, Kentucky, Indiana, California, Mich­
igan, Illinois and Minnesota, and in the 
Province of Quebec, Canada, this form 

. of relief has been adopted by one or 
more cities. 

In the city of New York the Transit 
Commission has provided that the rate 
of inre on one of the lines in an out­
lying section shalt be increased one cent 
for every $100,000 of paving which the 
company is required to pay. AF- a 

result, the paving program in that sec­
tion has been \"ery materially altered 
by the city authorities. 

Of course the most important cla11s of 
persons to be convinced arc the mem­
bers of the legislature. This, however, 
will follow of its own accord when 
public opinion hns been sufficiently 
i.wakcned. But until that time we 
should i:hould improve all opportunities 
of getting information directly to the 
members of the legislature. One 
method of doing this and also of getting 
the matter before the public is to intro­
duce in the legislature each year a bill 

which will give the relief wh ich ~ 
asking for. The introduction o 
bill should be followed by hearing 
at all these hearings we have d 
iztrated in New York City that th 
reason why relief has been withh 
the desire of the city authorities t 
and collect from street railways a 
share of the municipal paving ex 
even though it be iniquitous, unju 
an imposition on the car riders. 
only emphasizes the point that 
opinion must be so molded tha 
arbitrary retention of an unfair b 
can be ended. 

Operating Experience w·ith Buses* 
Various Sources -of Trouble Are Pointed Out- Better Brakes, Pro,· 

fo r Overloads, Six-Cylinder Engines for Smoother Starting, • o 
Dependable Tires, Lnrger Capacity Generators and High 

l\lnintcnancc Standnrds Needed 

BY B. HU.BURN 
G<-n<-ntl llana,:c,r TuL~a S~l Jtall•·ay, 

Tulsa, OklL 

PERIIAPS there is no more interest­
ing subject relating to the trans­

portation industry today than that of 
co-ordinating bus and street car service. 
The announcement in the October ii1i1uc 
of Bus Transportation thnt 155 electric 
railways of the United States and 
Canada arc operating 1,914 buses over 
2,405 miles of route i!I conclusive evi­
dence o! the growing use of the bus 
by electric rRilway operntors. It is 
ali10 significant that more railways are 
operating buses in city servico than 
in nny other field. 

Upon the advent of the unsightly 
jitney, without any t<emblance of regu­
lation or responsibility, many of us 
unfortunately followed the practice of 
the ostrich and proceeded to co,·er our 
heads, in an attempt to ward otT the 
danger of the approaching dcstructh·c 
competition. With our head!! buried in 
the sand, we were unable to observe 
the rapid strides being mndc in the 
development of automotive equipment. 

13(,fore we realized it, many outsidel'll 
hnd begun to take advantage of the in-
11istcnt demand for the newer mode of 
transportation. Where we have failed 
to supply this demand others have done 
it. It matters not that operation of 
the motor bu.s in city transportation 
has in most cases proved unprofitable; 
there are always those who arc willing 
to take a chance. It hi almost certain 
thnt ultimately a type of equipment 
will be designed that will prove prac­
ticable, and as operators get more ex­
perience many of the present operating 
problems \\;II be solved. Therefore, it 
is abi-olute)y essential that electric rail­
ways adopt the motor bus and proceed 
to find its place in the scheme of trans­
portation. If this is not done there is 
grave danger oi the business pnssing 
into other and more progressive hands. 

Like many other street railways 
throughout the country, our city be­
came infested with the "jitney" in 1914. 
The operation of this unsightly ,·ehicle 
in competition with our lines has con­
tinued down to this day. There have 
been many attempts to eliminate them, 

• Ab•trnct or paper pri:,•ent<-d b<-tore m<-<-1-
lng or :'llldweat Elttt rlc Rall\\·ay A•sO<."l&­
tlon, St. Louis. Nov. 24. 25, 1924. 

but without any degree of succeas 
hn,·e had, and now have, a cit 
ministration that is willing to eli 
them, but the i1tnte laws have been 
that any ordinance passed with 
end in view has always been ,·o· 
the courts. 

In 1922, in an effort to elimina 
jitneys from the 11trects, the city 
an ordinance requiring all auto 
or automobiles being ui::ed in 
portation service, to be of not lcu 
16-pruisenger 11eating ~pacity. 
was done upon our agreement to 
ate motor buses on 11omc of the 
where jitneys were opcratinJ: and 
reached territory not scr,·ed b 
lines. For the most part, the 
were covering routc!I that ca 
direct competition with the stre 
We purchased 15 Garford buses a 
White Model 60. Six of the 
buses were of }(;,passenger r 
and the other nine Garfords, 
White had a seating capacity 
passengers. 

We operated the buses on two 
One was 2.7 mile!! long. An 
minute headway was mat 
throughout the day, with " 
extra bu~es to gi\'e a 6-minute h 
in the peak hours. On the othPr 
"·hich was 2.5 miles long, we 
t.ained n 6-minute headway thro 
the day and added additional 
give a 3!-minute headway in t 
hours. The operating rc!'ults 
satisfactory, until the jitnc)· o 
after about three months, we 
court and succeeded in ha,·ini: 
dinance voided. Then they w• 
onto the line with their bm•e•. 
the Supreme Court finally affir 
decision of the lower court, we 
drew our bul!C$ and placed them 
route which was just half way bet 
the jitney line and the street rttr 
However, this operation w~s u 
:iblc, and at the present time w 
only operating buses as short 
sions of two car lines. We are at 
ent directing our efforts townrd 
ing a new franchise, which, if the 
grants, we think '\\;II take ~are of 
jitney situation. Th<'n we \\,II .rro 
be required to place in operation 
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, to supplement our street car 
ce. 
ere seems to be no need to discuss 
,roposition as to whether buses are 
~ to be used, because, in my opin­
that question is already settled. 

1e electric railway doesn't operate 
, some other agency will. It 
1s that losses are going to be in­
,d and that the electric railways 
:oing to have to carry the burden, 
i the bus manufacturers do their 
rimenting and development. But 
11 be much better for the railways 
~t in on the ground floor than to 
ther agencies get the start, which 
tl mean that the electric railways 
d suffer more than from the losses 
Ted during the development stage. 
erefore, it is apparent that we 
Id put our shoulder to the wheel 
exert our efforts toward solving 
problems that are connected with 
>peration of the motor bus. And 
l.ord only knows, they are many. 
1 the things I have read and 
things that I have heard I have 
ed the impression that there are 

operators of intercity or inter­
n huses who are making money. 
ever, I have addressed letters of 
ry to many operators of buses in 
transportation and have failed to 
one who is actually making money 
hem. It is, I think, a favorable 
1cteristic that most of them are 
~istic. I may say that I have not 
ded in my list the large inde­
ent operators, such as the Fifth 
1ue Coach Company or the Chicago 
r Coach Company. 
c of the most serious problems 
·onting the bus operator is the 
ing problem. While, no doubt, the 
motive engineers have within the 
year given this problem more con­
ation than in the past, I do not 
ve they yet realize the vast dif-
1ce in the strain on the brakes on 
>us compared with that on the or­
-Y service truck. The continued 
ing and stopping to take on and 
,arge passengers necessitates the 
>f the brakes many hundred times 

per day than on a truck. And, 
if rapid schedules are to be main­
,d the use of the brake must be 
1 more severe. I mean by that, the 
1tor must run at a fast rate of 
I up to the point where he is to 

and then stop quickly. Some 
,od of giving more braking surface 
, be developed, and material more 
ble than that now in use must be 
rl. It is not the exception, but the 
ral rule, that brakes in perfect 
ition when a bus goes out on its 
~·ill in a very short time be in such 
ition as to make the bus unsafe 
>peration. Much of this could be 
n care of by proper adjustment 
h•ions. When you are in the mar­
ror bus equipment, it will be wise 
you to investigate thoroughly the 
ing apparatus. 
itht along with the braking prob­
I want to touch on the load capac­
rovisions. There has been no more 
,us mistake made by the bus manu-
1rers than that of underestimating 
load capacity requirements. In 
, instances they have placed on the 
tjg a body which seats the entire 
Iler of passengers which the chassis 

is capable of carrying. It may be that 
under certain conditions loads can be 
limited to the seating capacity. It is 
most definite and certain that we can­
not do that in our city, and I think the 
same condition holds true in most 
places. When you take into considera­
tion the fact that more than 50 per 
cent of the traffic is handled in the 
peak hours, say from 6:30 to 8:30 in 
the morning, and from 4:30 to 6:30 in 
the afternoon, it can readily be seen 
that the equipment must carry over­
loads. If we should attempt to place 
in service sufficient additional equip­
ment to provide seats for everybody in 
the rush hours, then the equipment 
could not possibly earn sufficient at 
current rates of fare to pay the operat­
ing expenses, because of the light traf­
fic in the off-peak hours. So the bus 
manufacturers must so design their 
equipment that it will carry the over­
loads, just as the street cars have al­
ways done. And that is another thing 
you should go into carefully when pur­
chasing bus equipment. 

The constant starting and stopping 
of buses in city service is, perhaps, the 
cause of most of the mechanical 
troubles that occur. Therefore, auto­
motive engineers should strive to 
achieve the utmost in flexibility of the 
driving mechanism of the equipment. 
I have discussed this feature with many 
of the engineers in the industry. It 
is my theory that a six-cylinder motor 
is preferable to the four-cylinder motor, 
in that it will afford a greater degree 
of smoothness in starting. We have 
never had much trouble with our mo­
tors, even though they have been 
greatly overloaded. But we have had 
much trouble from the clutch back to 
the rear end. It is my opinion that 
most all of this is due to rough start­
ing. I have not always had the engi­
neers agTee with me that a six-cylinder 
motor would afford any relief. How­
ever, I note that some of them are now 
coming out with that type of motor. 
It will be exceedingly interesting to see 
how it works out. It may be that some 
sort of hydraulic clutch could be worked 
out to give greater flexibility. 

When a bus gets so it does not start 
smoothly. and all buses will get that 
way as they gTOW older, then the proc­
ess of battering at the transmission, 
universal joints and finally and prob­
ably most seriously the rear, or dif­
ferential gears, begins. These shocks 
soon have an effect on hubs and wheel 
bearings. 

Tires are also a serious matter. 
There is no doubt of the desirability 
of pneumatic tires from a resiliency 
standpoint. They are more comfortable 
to ride on and they are less destructive 
to the equipment. However, from the 
standpoint of regularity of service and 
dependability of service they are not 
so saUsfactory. A flat tire is certain 
to lay the bus out for a trip, and this 
causes an interruption of the schedule. 
I think that in time a satisfactory type 
of solid cushion tire will be developed 
that will make the use of the pneumatic 
unnecessary, and when it is, that will 
do away with a lot -of trouble. 

Another important item is the elec­
tric generator. The current necessary 
to light up the interior agreeably, an<l 
at the same time keep the outside 

lights going, has proved such a drain 
on the batteries and generators on our 
equipment that they could not carry the 
load. That, no doubt, is being taken 
care of, but don't overlook that feature 
in your specifications. And let me re­
mind you that while the manufacturers 
of bus equipment are earnestly striving 
to overcome all the difficulties, they 
are less familiar with transportation 
requirements than you are. They have 
for several years been engaged in the 
manufacture of equipment for use in 
other lines of business, in which the 
requirements cannot be compared with 
those of passenger transportation. 

It seems entirely out of place to 
suggest to a body of street railway men 
the necessity for rigid inspection of 
equipment. Yet our experience has 
taught us that the maintenance prob­
lems of buses are so much greater than 
those of street cars that it has been 
difficult for our maintenance depart­
ment to inspect frequently and thor­
oughly enough. There are so many 
more working parts in a motor bus, 
and so many more adjustments that 
the average mechanic is prone to re­
lease his job before all final adjust­
ments are made. The work does not 
stand up, as does the mechanical work 
done on the street car. We have found 
that our bus maintenance requires much 
attention. Greatest effort should be 
made to keep complete harmony be­
tween the shopmen and the operators 
on the road. Friction between these 
two gToups can cause much trouble. 

C.E.R.A. Annual Meeting 
Jan. 8 and 9 

T HE annual meeting of the Central 
Electric Railway Association will 

be held Jan. 8 and 9, 1925, at the Miami 
Hotel, Dayton, Ohio. Following a meet­
ing of the executive committee at 9 a.m. 
the sessions will be opened by the 
presidential address of Harry Reid, 
president of the association and presi­
dent Interstate Public Service Company, 
Indianapolis. 

After the presidential address, A. E. 
Magee, president Ohio Association for 
Prevention of Grade Crossing and 
Highway Accidents, will present a 
paper, "Elimination of Grade Crossing 
and Highway Accidents." The discus­
sion on this paper will be led by Wal­
lace Muir, Charles L. Henry and J. B. 
Dugan. 

The report of a special committee 
appointed to review recommendations 
of state committees on elimination of 
grade crossing and highway accidents 
will be presented and followed by a 
general discussion. 

In the afternoon the delegates will 
visit the McCook experimental flying 
field of the United States government. 

The annual dinner will be held at 
6 :30 p.m. at the hotel. 

The Friday session, which will be 
called to order at 9 :30 a.m., will be 
devoted to the subject "Super-Power 
and the Railways," by E. H. Sniffin, 
manager power department Westing­
house Electric & Manufacturing Com­
pany. Following the discussion there 
will be an election of officers, and im­
mediately after adjournment the new 
executive committee will mePt 
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Spheres of Motor and Raihvay T ransport 
Discussed at Ne,v England Confer ence 

Use of Buses and Trucks to Handle Traffic Formerly Carried at a Loss 
Described-Some Bus-1\lilc Costs Questioned-Co-ordination 

of AIi Transportation Agencies Urged 

~ DEFINE better the fields of 
J. service of the steam railroad, the 

electric railway, the motor truck and 
the motor bus, 11 conference under the 
auspices of the National Automobile 
Chamber of Commerce was held at Bos­
ton, Mass., on Monday and Tuesday of 
this week. About 300 transportation 
men and public officials attended, 
among the speakers being 11 number of 
prominent electric railway executives. 

At the opening session Frederic S. 
Snyder of Boston presided, and the 
first speaker was Alfred H. Swayne, 
president General Motors Corporation, 
who discussed "The Relation of High­
way Transport to Other Transporta­
tion Facilities." He pointed out that 
New England is demanding better 
transportation facilities and at lower 
cost: Either the railroads, the elec­
tric railways and the existing inde­
pendents will develop motor routes to 
meet present and future needs or out­
side groups will come in and build up 
a profitable business by giving this 
service. Road conditions in .Massachu­
setts, Rhode Island and Connecticut are 
unusua11y well adapted to motor trans­
port, which is largely confined to 
manufactured products of high value. 
More than two-thirds of the total mo­
tor truck movement is in distances of 
from 1 to 30 miles. Motor vehicle 
transport should be subject to the regu­
lation of rates and service given other 
carriers. In taxation, the common car­
rier motor vehicle should be granted no 
favors which give it an undue advan­
tage over the other agencies. The best 
interests of the public and the rail, 
waterway and motor interests lie in 
co-operation between them rather than 
in wasteful competition, and the great­
est opportunity for co-operation is in 
the terminal areas of great cities. 

C. L. Bardo, general manager of the 
New York, New Haven & Hartford 
Railroad, read a paper picturing the 
magnitude of the railroad industry in 
this country, the investment involved 
and the necessity of co-ordinating 
transportation by highway and rail to 
eliminate wasteful competition. He 
stated that the New Haven road stands 
ready to co-operate in the co-ordina­
tion of agencies for the better distribu­
tion of local traffic from the rail heads 
-particularly in the industrial centers 
and cities. 

ELECTRIO RAILWAYS AND HIGHWAY 
TRANSPORT 

A masterly resume of the develop­
ment of the electric railway and its 
economic place in modern life was pre­
sented by L. S. Storrs, president of the 
Connecticut Company, New Haven, 

. Conn. An abstract of this paper is 
printed elsewhere in this issue. 

"Independent Highway Transport" 
was discussed by James M. Swift of 
Boston, president Interstate Limited 
Motor Coach Company and counsel for 

the Motor Coach Association of New 
England. Mr. Swift outlined the de­
mand of the public for bus transpor­
t.'ltion, declaring that it has come to 
stay, as it fills a new place in trans­
port service. 

A warm discussion of the place of the 
motor bus in New England occupied 
an afternoon session under the chair­
manship of A. J. Brosseau, president 
Mack Trucks, Inc. 

R. H. Newcomb, assistant to the vice­
president New York, New Haven & 
Hartford Rnilroad, said that an steam 
railroad employees realize that the mo­
tor coach is here to 11tay. The railroads 
have consistently advocated the re­
duction of economically unsound com­
petition and the real problem is one of 
co-ordination. It is unfair, said the 
speaker, that the bus should have no 
regulation whatever in Ma.~sachusetts, 
when the steam and electric roads ha,·c 
it. All forms of transportation should 
have the same general regulatiop. 
Taxation 11hould also be levied on mo­
tor buses on a fair basis. 

R. M. Sparks, vice-president Inter­
state Limited Motor Coach Company, 
sketched the development of highv.-ay 
transport up to the present day of bus 
application. He affirmed his belief in 
the special service rendered by the 
motor coach to the public and vigor­
ously declared that this service will 
be maintained and expanded as fast as 
the traffic demands. 

H. F. Fritch, Boston & Maine Rail­
road, said that his company is study­
ing its unprofitable branch mileage 
with the possibility of doing away with 
train service and substituting the mo­
tor vehicle. The private automobile 
is a primary factor in the lack of 
patronage on these branches. He com­
mended the firm stand of the electric 
railwnys of the country in 1919-1920 
against the jitney, which led to sucee11s 
in the battle against these invaders. It 
is no proof, the speaker declared, that 
the bus is economically sound because 
the public patronizes it in particular 
localities. When equitable tax adjust­
ments are made in relation to the mo­
tor bus, the allurements of this new 
form of transportation will diminish 
somewhat. A broad study of the entire 
passenger and freight carrying prob­
lem is essential to a solution of the 
motor bus situation. 

A. R. Williams, counsel of the United 
Electric Railways, Providence, R. I., 
maintained that the field traversed by 
the motor bus is already served by 
steam or street railways. If these two 
agencies cannot afford to lose to the 
motor bus they will have to go out of 
business where the bus has taken the 

. patronage. If the public has reached 
the period of non-regulation of any 
such transport agency as the motor 
bus, Sovietism once removed has ar­
rived. It ill impossible for the rail 
carrier economically to handle mass 

transportation unless it also ha 
the middle-of-the-day business. I 
public really demands the privil 
riding on rubber the service 
be properly regulated and rende 
existing carriers. The speaker c 
that a motor bus line has taken 
third of the income of the New II 
road between Providence and 
Rh·er. 

Mr. Sparks said that New En 
is from 3 to 5 years behind the 
in motor coach service. Geor 
Gariepy, Pawtucket (R. I.) Cham 
Commerce, bemoaned the increased 
of bus and trolley riding. In re, 
nn inquiry, Mr. Sparks said tha 
motor coach company proposes 
velop the Providence-Fall River 
to the utmost and to handle it the 
round. T. H. Benton, of the Spri 
Mase.. city transportation boa 
that the city authorities approve 
ing the existing transport age-n 
fullest opportunity to dc,·clop the 
of service required by the public 
turning o,·er such rights to ot 

Clark V. Wood, president Spri 
Street Rallway, pointed out his 
neas to supply nny Corm of ee 
ceptable to the public and for wh 
latter will pay n reasonable pri 
A. Cummings, assistant to tM 
man of the board of trustees, 
Massachusetts Street Railway, 
that the motor coach has come 
and said that his company is 
to operate any bus line eo I 
yields 6 per cent on tho invest 
providc.s the required sen·ice. 
eration will be put on whe 
proves more economical, but l 
pany will not parallel a bus Iii• 
the latter Is not under regulat 

H. B. Freeman, receiver Ila 
Springfield Street Railway, poi 
that buses on that road havf' 
eeded electric ears and are iriv 
improved scn;ee. The runni 
is now but l hour 20 minutes 
the terminal citfos againi::t • 
time of 2 hours 15 minutes by 
De luxe buses are operated on a 
$1 each way. A new class of t 
being developed, including busi 
formerly driving private aut 
over the route and women 1111 

fraine(I from boarding trolley 
the center of the highways 
traffic density. 

Mr. Freeman pointed out t 
substitution of motor buses 
Asylum Avenue line in Hartford 
Connecticut Company has ap 
reduced street congestion, par 
result of the stoppini: of the 
the curb. George E. Pellissier, 1 
Street Railway, emphasized the 
more studies of costs, bearing i 
however, that cost alone does 
dicnte the public's willingnHs 
for a service. P. G. Carleton, 
Eastern Massachusetts Str~t 
contended that the Massachu 
should require independent 
secure licenses from the De 
of Public Utilities, as is req 
electric railwa•,s before the lat 
operate motor ,·ehicles . 

l\lr. Williams pointed out tha 
communities woulcl be in a 
transportntion plight if the • 
railways should take up certa1 
trarkage, inst.-ill bus sen;ce a 
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1e bus service inadequate. One 
say how permanent the motor 

11 be, at this time. 
closing the session, Chairman 
au said that a large majority of 
1tor vehicle manufacturers favor 
. te regulation of buses. 
ard Dana, general manager 

Elevated Railway, presented 
ming paper on Tuesday morning 
: motor bus session on "The 
nics of l\lotor Bus Operation." 
1thor recounted the development 
tor bus service on the Boston 
and gave some significant data 
financial aspects of motor bus 
on sparsely patronized trolley 

here the handling of mass trans­
on is not a feature of the day's 

An abstract of Mr. Dana's 
s is published elsewhere in this 
paper. 

J. Flickinger, assistant to the 
mt the Connecticut Company, 
laven, read a paper on the de­
ent and experience of his com­
n the motor bus field. This is 
~ted elsewhere in this issue. 
·. Wood, Springfield, Mass., said 
1e motor bus has been "sold" to 
blic and that the electric rail­
have been appointed the col­
' but some question exists as to 
llingness of the public to pay 
;t of such service in addition to 
cars. H. W. Johnston of the 
~ngland Motor Tours Company, 
ton, Mass., said that his oper­
cost per mile, including taxes 
I charges, is from 23 to 26 cents. 
figures were vigorously ques­
by several speakers, the con­
of opinion being that the cost 

or bus operation would run well 
~is amount in average practice. 
Sparks, Boston, supported the 

of costs presented by l\lr. John-
l\lr. Dana again urged his 

a to beware of motor vehicle 
e cost statistics, on account of 
1rnense range of conditions en­
rcd. There is no more hazy 
t in the electric railway field, 
I, than undigested data on costs 
ihicle or car-mile. Mr. Flick­
conrurred, and after the state­
that taxes and return on the 
nent were not included, said that 
1gh approximate cost per motor­
-mile of the Connecticut Com-
bus service is about 28 cents. 
Dean, Commerce Motor Truck 

ny, cited a cost per mile on one 
for single-deck buses of 31 

and 38 to 39 cents for double­
s. He cautioned his audience 
take "fly-by-night" estimates as 
irobable operation costs. 
A. Cummings of the Eastern 
:husetts Street Railway said 
c, competition exists between his 
~y and the Boston Elevated 
,y over the Park Square-Arling­
eights bus route toward Lowell 

Eastern Massachusetts, as no 
raffic is handled. It was main-

that little or no competition 
between the electric railway bus 
, in the eastern New England 
t and the steam railroad service. 
an for uniting automobile motor 
and bus owners under the banner 

American Automobile Associa-
18 discussed by Ernest N. Smith, 

general manager of the A.A.A. Under 
the plan of organization two new 
departments will be created, a truck 
department and a motor bus depart­
ment, with the necessary trained per­
sonnel. There will be no effort to 
compete with existing state organiza­
tions of truck and bus owners, but 
efforts will be directed toward co­
operation with such organizations 
with a view toward solving national 
problems which continue to be a stum­
bling block to the freer use of com­
mercial vehicles. There is at present 
considerable variation in truck ton­
nage laws, handicapping truck freight 
seriously in many quarters. Smooth­
ing out matters of this sort will be 
among the many aims of the truck 
division of the A.A.A. 

In its activities along legislative 
lines the new division will function 
through representation in the l\lotor 
Vehicle Conference Committee. At 
present the bus and truck owners of 
the country are not entitled to repre­
sentation and cannot function in co­
ordination with the committee because 
they are not represented by a national 
org.:inization. 

RESOLUTIONS SUM UP MEETING 
Resolutions were adopted by the 

conference looking toward co-operation 
of rail, motor and water carriers rather 
than unregulated and wasteful com­
petition. Other resolutions indorsed 
regulation of motor vehicle common 
carriers similar to that for other util­
ities, the requirement of certificates 
of public convenience and necessity anrJ 
the requirement of adequate liability 
insurance. 

It was resolved that taxes should 
consist of (a) state motor vehicle 

taxes, the proceeds of which should 
apply to highway maintenance; (b) 
taxes in exchange for franchise rights, 
providing an amount equivalent to 
that paid under the preceding item be 
deducted . 

UnifJrm common carrier regulatory 
statutes throughout New England, and 
uniform regulation of highway traffic 
were recommended. Enabling legisla­
tkn was recommended to permit steam 
i-ailroads, trolleys and other public 
utilities to acquire, own and operate 
motor vehicles. 

It was the sense of the conference 
thnt to promote co-operation of the 
various parties and co-ordinate rail­
road and truck service, a permanent 
committee should be created to be 
!mown as the New England Transpor­
tation Council. This should consist of 
equal representation from each of the 
several agencies represented in the 
ronference, together with representa­
tives of the general public. 

The traffic program of the conference 
was summed up as follows: 

Resolved: That it is the sense of 
the session that the approach to the 
problem of traffic congestion should be 
broadened to comprehend all the agen­
cies contributing to or affected by 
transport traffic; that the traffic policy 
i,hould develop the basic physical plan 
of the city; encourage higher efficiency 
an1l organiz!!tion in traffic and trans­
port operation and administration; that 
all large traffic centers should promptly 
organize for thorough study of their 
complete traffic-transport plan, in a 
manner best suited to the community, 
to the end that a broad co-operative 
effort of all groups of our city popula­
tion may be secured to provide for both 
present relief and future needs. 

Railway Operation of Buses 
Connecticut* 

. 
Ill 

Increasing Traffic Has Necessitated the Use of Larger Vehicles, but the 
Bus Has Been Found Unsuited for Mass Transportation-

. Maintenance Methods Are Described 

BY W. J. FLICKINGER 
Assistant to the President the Connecticut Company 

W ITH the policy of the state in 
regard to bus operation clearly 

defined, the management of this com­
pany was in a position to take advan­
tage of the bus as an auxiliary. The 
first bus route was established in July, 
1921, additional routes having been 
added, until at the present time we 
operate 15 bus routes in New Haven, 
Hartford, Stamford, Bridgeport, West­
port, Waterbury, Meriden and New 
Britain. These are divided into three 
classes: 

1. Extensions into unserved territory 
which had developed some distance 
from the rail facilities. 

2. Replacement of trolley service on 
routes where the revenue was low and 
which were faced with the necessity 
of making large expenditures ~or track 
and overhead rehabilitation. 

3. Between terminals where the high­
way offers a shorter route than the 

~tract of a paper presented at the 
New En~land Motor Transport Conference, 
Boston, l\lass., Dec. 9. 

rail line which was built along a cir­
cuitous route to serve the greatest 
amount of intervening territory. 

There is one other instance where it 
was necessary for passengers to travel 
from the north to the south part of the 
city over the main business street and 
numerous requests were made for an 
alternate route to avoid delays inci­
dent to the heavy traffic on the main 
street. This would have necessitated 
the construction of track at a cost of at 
least $125,000. A bus line about one­
half mile in length, connecting with 
the rail lines, has satisfactorily met 
this situation at a much lower cost. 

In the first two classes the rate of 
fare on the bus is the same as on the 
trolley, with free interchange of trans­
fers. In the third class, the expedited 
service by the bus is recognized by a 
slightly higher rate. 

Our original bus equipment included 
3 27-Passenger Packards, 2 21-pas­
senger Whites, 2 18-passenger Whites, 
1 Dup!ex, 1 Mack and 19 Reo Speed 
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Wagons, nil on truck chassis with 
cheaply constructed bodies. By that 
time tho motor truck industry and the 
body manufacturers became actively 
engaged in developing equipment which 
would be more suitable for the trans­
portation of passengers than the truck 
and the lightly constructed, inconveni­
ent and uncomfortable body. The first 
buses of improved type were purchased 
'in November, 1!)21, to which new equip­
ment has been added from time to timo 
as required, until at the present time 
wo own 4 Pierce-Arrows, 2 Fagcols, 
S! Yellow Coaches, 2 Macks and 2 Whites 

' with a seating capacity of 29, 10 Macks, 
: 13 Whites and 5 Republics with a seat-
ing capacity of 25, 2 Whites with a 

r seating capacity of 21, I White nnd 2 
: Brockways with a se:iting capacity of 
, 18, .1 Duplex with a seating capacity 
ot 20 and 8 Reos with a 11eating capac-­

, ity of from 12 to 14, a totnl of 60 buses. 
' This equipment, together with garage 

facilities, represents an investment of 
approximately $500,000. 

, At the close of 1922 we were oper­
ating 79,000 bus-miles per month; at 
the close or 1923, 92,000 bus-miles per 

· month, and nt the present time we arc 
· operating 134,000 bus-miles per month, 
· an increase of nearly 70 per cent over 
. 1922. 
: With the incre1111e in traffic, we have 
·found it necessary to discontinue nenrly 
· all of our 12 to 14-scat buses, substi-

tuting buses of larger capacity. We 
have all!O discontinued from passenger 
service all hut three of the original 
buses which were on truck chu!!is. 
This investment was not, however, a 
total loss as we had for 11everal year11 
been working on a budget to motorize 
the line department, and the comple­
tion of this budget was made possibll' 
by converting this equipml'nt into tower 
nnd signal maintcnanc-e truck,i, in 
which scrvico they will have some 
further yl'ars of' uscfulnc!!s. The 
amount which it was necessary to 
charge against bus equipment. there-

• fore·, was more a matter of obsolescence 
than depreciation. 

In an industrial community such a!I 
we serve there is n very heavy peak 
load demand, which add11 materially to 
the cost of the service because of the 
necessitv for stand-by equipment. 

· Un<fer the law in Connecticut the mnxi­
. mum number of' passengers allowed on 
a 25-passenger bus is 27 and on n 

, 29-passl'nger bus 31, which mnkcs the 
ratio between bus and trolley on the 

• basis of carrying capacitv 1 to 3. As 
nn illustration of how this \\"orks in 

r actual practice, \\'C have one route 
serving a highly developed industrial 
community on which the trnffic demands 
are such as to require 2 buses for 18 
hours, 3 buses for 12 hours, 4 buses 

· for 4 hours and 9 buses for one hour 
: so that we have 5 buses which operat~ 
• onl_y one hour out of 18, carrying only 
; a ·one-way load; 1 ~which· operates ·only 
-4 hours and one 12 hours, the 7 pnrt­
! time \>uses operating onlv a total of 
:21 ."bus-hours per .day. In the same 
' city it requires 40 trollcv cars to oper­
,.ate the base schedule, whi'e during the 
. peak-load period of about 2 hours !)0 
' cars are required. Due to the lighter 
· traffic in the _off-peak hours, it would 

probably require a \'ery few more buses 
· tnnn trolley cars to handle the trnffic, 

but during the peak-load period of 2 
hours it would require three times as 
many buses as trolley cars, or about 
3i0 buses. This would result in an 
in\'estment in over 200 buses for rush­
hour service as against 50 trolley cars. 

Going a little further and taking a 
concrete example, there is one industry 
located on the outskirts of' the city 
at which 1,150 employees finish their 
day's work at the same time in the 
afternoon. These men arc carried to 
the city in 14 trolley cars. To perform 
this samo scrvi<"e would require 40 
buses. J offer this as food for thought 
to any who may have conceived the 
idea that the time is not far away when 
buses will be tho sole means of mnss 
trnnsportation, as it must be recog­
nized, o( course, that the transporta­
tion agency i!! under obligation to meet 
the full trnnsportation requirements at 
all hours of' the day and under all con­
ditions. 

I be1icve it is necessary to study the 
traffic situation very carefully on indi­
vidual routes, as whero the number of 
pas~engers on a bus at any one time 
is limited an increHe in the size o( the 
bus may produce a ,·cry desirable effect 
on the net re,·enue. I have one case 
in mind where the substitution of 29-
pnsi.cnger bu!!es for 25-pn!lllcnger in­
creased the net several cents per bus­
mile becau,ic additional business was 
there nnd all that was needed was the 
increa!'icd capsdty for handling it 
\\-lthout n c-orresponding increa!IC in 
the bus mileage. There was practically 
no difference in the opernting cost 
between the 25 and 29-passenger 
V<'hicles. 

\\'hen \\"C commenced to operate 
huses we felt that comp!ctc cost rerord!! 
wou~d be necesMry to guide us in mak­
ing decisions from time to time, par­
ticularly as we were inexperienced and 
would have to watch rcsulL~ ,·cry care­
fully. A~ordingly. we immediately 
e11tablished a classification of account!! 
nlong line1 similar to those U!lcd in our 
railway accounting and gave detai'cd 
instruction,i as to the distribution of 
cxpen!lcs to all of our employees having 
anything to do ,vith bus opl'rntion. 
We have a detailed record of the main­
tenance and operating cost, gasoline 
and oil mileage of each individual bus, 
also the mileage of ench individual tire . 
Hn,•ing found the spccdoml'tcr unreli­
able for the purpose of computing bus 
mill'nge, wo hnvc equipped each bus 
with a hubodometer, and the odometer 
rending!! are, from time to time, 
checked against the route mileage, to 
sec that the odometers are in proper 
working order. As all of our costs are 
annlyzed on a bus-mile basis, it is very 
important thnt \\"e get the milenge as 
nearly accurate as possible. A fnilure 
to credit a bus with nil mileage oper­
ntcd would give it nn unfair dis­
ndvantagc in mnking compari!IOns. 

Each driver is provided with n cnrd 
on which · any defect developing is 
'loted. The cnrd is turned in with the 
bus at the end of the run nnd the defect 
is taken care of' before the bus again 
goes on the road. In so far ns pos­
sible, buses are nssigncd to the drh·ers. 
By this method, n driver is more care­
ful in handling his bus and will giYc it 
a great mnny small attentions owing 
to his personal interest in it. 

The scheduling and operation 
under the supervision of the same 
ordinate official who has char~e of 
trolley operation, although where 
ditions require it street supervisors 
assigned to bus operation cxcluai 
By this method the bus and tr 
schedules arc more readily co-ordin 
to make a unified transportation 
tern. I might say, incidentally, 
between Dec. 1, 1923, and March 
1924, out of 37,i00 schedu!ed bus-h 
our buses lost, due to mechanical 
hies or bad road conditions, a total 
only 92 hours. 

The bus maintenance organizaf 
so far as the chassis is concerned, 
entirely separate from the organi 
which maintains the trolley can. 
believe this to be essential as the 
work requires an entirely different I 
of' experience. The bodies, ho 
are practically the snme ns our 
ley car bodies and they arc maint 
by the regular car shop organi 

We ha,·e a central garage in 
Haven, which not only takes care 
maintenance of the ~cw 118\·en 
but al!!o has an overhauling shop 
the buses from the entire ay 
taken for general overhauli , 
bodies, however, being remo,•4NI 
overhauled in the local shop 11· 
chassis is being O\'crhaulcd in t 
tral garage. The work on 
u!lually completed at about the 
time and when the chu11is goea 
to its division the body is plattd 
and it is then ready to return to 
ice. So far, this arrangement 
to be working satisfactorily. 

It is our practice thoroughly 
spect each bus e,·ery 7 day11, at 
time it is thorough!y grea•ed a 
crank cuo oil changed if n 
We change the crank cue oil 
1,500 miles. 

While we ha\'e adopted no d 
general overhauling scht>dule, 
that after a bus has operated 
50,000 and 60,000 miles it i~ t 
advantage to take it do\\·n and 
all worn parts. Jn this conn.ct 
depend very lnrgely on the ju 
of our foreman as to the neceM1 
general overhauling as he is 
familiar with the physical con 
of each uniL 

One item of expense which 
hnd to adopt more or le11s bl' 
that of depreciation. \Ve o,i 
adopted the straight line depr 
basis over a period of three 
With the improvement in the t 
equipment and the discovery t 
buses would average from 35, 
40,000 miles per annum, \\"e felt 
our charge was too high, a!! with 
ful maintenance and periodical 
haul we fc!t we should ,:et at 
200,000 mi'es per bus. l!o11t 
facturers with whom J ha,•e di 
the matter claim that a grea r 
age can be expected. We pr 
however, to be coniocrvative and 
fore adopted the mileage basis of 
ciation on a life of 200,000 mi 
experience shows us that \\"e WI 
a greater life, it will, of cour 
a pleasure to change our deprcc' 
basis. 

It seems to me that the expe 
i:ained, not only in Connecticut. 
nearly nil of the other statC111 
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operation has for the past few 
rs been a live issue, leads to the 
owing conclusions: 
. That the bus is an established 
sportation facility, useful as an 

iliary to existing rail transportation 
erving new territory where there 

not sufficient revenue in sight to 
ant the investment necessary to 

truct rail facilities, or to substi­
for trolleys where rail facilities 
no longer be maintained except 
the expenditure of money out of 

proportion to the earning capacity. 
. To permit competition between 

forms of public transportation is 
economic waste. 

3. In territory where there is a char­
tered transportation agency, such 
agency, by reason of the training of its 
officers and employees, is equipped to 
meet best all of the transportation 
requirements and the people will receive 
at the hands of that agency a regular 
and dependable service. 

4. Whether it be a street railway 
company operating rail cars or buses, 
or a legally established bus company, 
it is only by protection from competi­
tion and regulation by the constituted 
state authority that the investment in 
these enterprises can be safeguarded 
and the public receive the best trans­
portation service at reasonable rates. 

Economics of Motor Bus Operation* 
On the Boston Elevated System l\lotor Buses Have Been Used 

Advantageously to Soh·e Difficult Situations-Over­
enthusiasm Warned Against 

BY EDWARD DANA 
General l\lanager Boston Elevated Railway 

OU have heard it said that the 
transportation of a modern city is 
ssarily a monopoly. I think the 

d in unfortunate, for it is a monop­
only in the same sense that our 
department, our police department 
water department are necessary 
opolies. Nevertheless, this is a 
-established basic fact and because 
ts soundness there came into exist-

the regulating bodies clothed with 
authority to insure fair treatment 
he agency rendering transportation 
well as to prevent those agencies 
tising upon those it served the 

s of unregulated monopoly. 
am referring to these facts ad­

dly before attempting specifica11y to 
up the motor bus itself because if 
advocates of the motor bus arc 

er the impression that this vehicle 
change this basic principle they 

ocate a destructive transportation 
ncy, and like most destructive agen-

thcy usually contain the seeds of 
r own destruction within them­
es. 
lany motor bus advocates reaJly 
eved that it would be possible to 

counter to the basic principles 
ch had been developed during the 
quarter of a century in this coun­

They put lines in operation and 
them only when the greatest oppor­

ity to get traffic existed. With such 
oad factor, the elements were in 
·tence to assure a low fare and 

gave low fares and usurped the 
et railway business and at the same 
e created new business. 

t us examine this condition and 
ly it under our basic principles. 
treet railway system functions for 

, entire area served. It has to main-
a readiness to serve over the en­
district and cars are operated 18 

20 hours a day, 365 days a year, 
ardless of the amount of traffic, for 

good of the district as a whole. 
instance, the Boston Elevated car-
1,100,000 passengers on a week 

and n.ns 161,000 car-miles. On a 
day it carries only 600,000 but runs 

b11tract or a paper bP.!ore the New 
land Jllotor Transport Conference, Dos­
J\lass., Dec. 9, 1924. 

108,000 car-miles. The receipts on 
Sunday are 14 cents per car-mile less 
than on weekdays. That is what I 
mean by readiness to serve. 

Suppose, for instance, that the street 
railway was not affected by the basic 
principles I have referred to, but in­
stead functioned according to the 
underlying principle which is character­
ized by the jitney line I referred to, 
what would result? Some lines would 
have a low fare of 6 cents and other 
lines would have a fare of possib:y 
25 cents if they were to have any serv­
ice at all. 

Now let us turn to the constructive 
aspect of the motor bus. The eco­
nomics of the motor bus comes down 
to the management of a new tool to 
do work which has been done in some 
instances with an improper tool and to 
do work for which we were not equipped 
with any tool before. 

The motor bus, it would seem, has 
established its place as a part of a 
unified transportation system. It has 
its proper place, just as does a one­
man car or a two-man car or a multi­
r,le-unit train. In 1923, 95 railways 
operated 925 buses. I understand today 
168 railways operate 2,633 or more 
buses. Progressive railway officials 
apparently see that in the motor bus 
there exists a very useful ally to the 
electrically operated units. A combina­
tion of facilities is therefore afforded 
which can give the traveling public the 
service which can best serve its needs. 

The story of the motor bus as it has 
unfolded in the territory served by the 
Boston Elevated Railway may be of 
interest generally. 

Under the 1918 act, the Elevated was 
required to be operated on a service­
at-cost basis and fares were increased. 
On July 10, 1919, a flat 10-cent fare 
had been reached. This flat fare was 
accompanied by a substantial decrease 
in revenue passengers, even though the 
fare was sufficient to prevent deficits 
and cover the full cost of service. 

Naturally, _ there has been some dis­
cussion and advocacy of competitive 
buses, but the assessment against the 
taxpayers of $3,980,151.67 for the first 
year's deficit under public operation 

and the fact that this amount had to 
be repaid before fares could be de­
creased had a very real effect upon 
those in authority by whose action 
motor buses could be permitted. 

The consequences of the act were 
understood by most municipal officers, 
and it was realized that if competitive 
motor buses were permitted and the 
revenue of this great system diminished 
one of three things must occur under 
the laws: 

1. An increase in fare above 10 cents 
to offset the loss, or 

2. Additional deficits against the tax­
payers, or 

3. Loss of service in the district af­
fected, in an effort by the state trustees 
to localize the competition and place 
no burden upon the system as a whole 
which might result in a higher fare 
or a tax assessment. 

The result was that the cities and 
towns refused licenses to competitive 
jitneys with a single exception, where 
the city later revoked the competitive 
jitney license. 

The Boston Elevated Railway began 
the operation of motor buses on Feb. 
24, 1922, between Union Square, Brigh­
ton, and the Boston-Watertown line on 
North Beacon Street. Bus service has 
increased from that time and we are 
now operating bus lines requiring for 
regular schedules 46 buses a11d for 
extra service a total of 66 ·,es. Dur­
ing the month of October w operated 
97,680 bus-miles and carried 676,005 
passengers in buses. 

As an instance of the use of this 
new ally on the Boston Elevated Rail­
way the so-called Cottage Farm line 
may be cited. This line was 2.219 
miles long, operated through narrow 
streets and served 3,600 people in 
both directions daily. The rebuilding 
of the Cottage Farm Bridge was up 
for consideration. Following estab­
lished custom the car rider was to be 
assessed approximately $60,000 of the 
cost. The rebuilding of the tracks over 
which the line operated would cost 
$180,000. The 8 cars on the line rep­
resented a capital outlay for both car 
and power plant capacity of approx­
imately $200,000. To serve 3,600 people 
by cars a plant investment was called 
for of $440,000. The plant investment 
if buses were to be substituted would 
not exceed $100,000,- a fixed charge 
saving of no inconsiderable proportion. 

Referring again to the use of a tool, 
why use a sledgehammer if a tack. 
hammer will get results? Or in rail­
way vernacular, why put the Twentieth 
Century on the Skowhegan branch? 

But let not the pendulum swing on 
the strength of such a performance 
and !bus enthusiasts rush in 'where 
angels fear to tread and proclaim its 
ability to supplant, replace and rele­
gate to the Dark Ages the mass trans­
portation agency-the street railway­
than which no more economical agency 
exists today to perform its task. Ridic­
ulous and absurb. We might as well 
urge that a Ford was all that is neces­
sary in the form of an automobile, so 
why have so many other makes. 

I referred to the hope of new ter­
ritory in the use of the motor vehicle. 
The Boston Elevated has several lines 
of this very character where no pre­
vious trolley service existed but where 
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today the district is served as an in­
tegral part of the Elevated system. 

There is still another use, the ulti­
mate development of which by street 
railways bas not been appreciated, and 
that is chartered bus service. Street 
railway service of this sort was lim­
ited by the proximity of the terminal 
points of the trip to car lines. The bus 
removes this limitation and permits the 
street railway to utilize its personnel 
and its equipment when not otherwise 
engaged, except for the very peak hour. 

Summarized, therefore, the bus in 
some instances can replace trolley 
lines; in others, reach out into new 
territory, and in n third way become 
a business getter in the way of special 
parties. 

As regards the vehicle itself, Its 
mechanical efficiency and its appoint-

ments for the service to be rendered 
opens up a fascinating field for a mul­
titude of detailed discussion. Suffice 
it to say that I have unlimited con­
fidence in the enthusiasm and the abil­
ity of the motor vehicle builders to 
co-operate, study and improve almost 
from day to day this agency once the 
underlying basic principles of its reg­
ulation, control and field have been 
definitely indicated. 

But there is one thought which comes 
to my mind in this connection, and 
that is that over the doors of most 
Roman villas there usually was ■n ln­
i:cription, Cave Can11m, which, trans­
lated, means "Beware of the dog," and 
I offer for the consideration of the bus 
men an inscription over the door of the 
electric railway, "Beware of bus-mile 
statistics." 

Providing Complete Transportation 
Service• 

There Are l\lnny Uses of the Bus in Connection with the Electric 
Railway and the Two Should Be Used Together 

Where Best Suited 

BY L. S. STORRS 
J'rNlldf'nt thf' Conntttlcut Compan7, 

New llavt'n. Conn. 

ONE often hears the statement that 
the electric railways arc in a tran­

sition period. To a certain extent this 
is true, but this utility has constantly 
undergone change. From the dnys of 
the hor11e cu, one modification after 
another has been adopted in the effort 
to keep ahead of the reasonnb!e require­
ments of the communities. 

In an effort to supply necessary pub­
lic service and in order that full trans­
portation facilities may be offered, rail­
ways · are rapidly adopting the motor 
bus as an auxiliary. At the present 
time there arc at lenst 3,000 motor 
buses operated by electric railways in 
the United States, 300 of which are 
in New England. 

The task confronting the transpor­
tation utility is not that of providing 
regular service to the people of the 
cities during the 18 to 24 hours of the 
day, for that would only mean run­
ning cars over the tracks on even 
schedules, a relatively simple matter. 
The real job of this servant of the 
people is providing sufficient service to 
take care of their needs in going to 
work in the morning and returning 
home in the afternoon. 

This mass transportation period Is 
but four hours in duration, or at the 
most four and one-half hours, during 
which approximately one-half of the 
total daily passenger!! must be taken 
care of. That is, of the 44,000,000 
passengers per day in the United 
States, at least 20,000,000 must be 
transported in 4 hours, or at the rate 
of 5,000,000 per hour. 

This mass movement is the real prob­
lem, and one thnt large-capacity cars 
or trains, running along the street~ 
of our cities or through subways or 
upon elevated structures in the metro­
politan areas, alone can cope with. 

•Abstract or ll r,nper re&d &t the ,:ew 
England Motor Tran~port Confe~nce, D08-
ton, Mus., Dec. 9, 1924. 

The requirement for added facilities to 
take care of this mass movement in the 
~owing American cltie'I ill ever con­
fronting the transportation executives. 

We are so familiar with the incon­
venience in tra,·el, durini: the peak 
hours, in 11treet C"ars or subway, that 
the common impulse is to complain of 
the service or <"riticise the manft~ment 
,.,-hen as a fact the most efficient serv­
ice is being rendered. Either the sub­
way facility is taxed way beyond the 
capacity whkh it was expected to care 
for when p!anned; or the number of 
lltrect cars, operated through streets 
already congested to the point of sat­
uration, will not permit any further 
addition. But try to visualize the re­
sults with bus operation. I hnve in 
mind one of the bus routes in Con­
necticut on which the travel requires 
the following service: 

For 18 hours, two buses; for 12 
hours, three buses; for 4 hours, four 
buses, and for 1 hour, nine buses. So 
we have five buses which operate only 
1 hour out of 18 carrying a one-way 
lond; one which operates only 4 hours 
and one 12 hours, the seven part-time 
buses operating only a total of 21 
hours per day. This is ma!;S trnru­
portation with a vengeance--and It Is 
a nice question u to whether rail 
transportation to serve this route 
would not be more efficient and eco­
nomical. 

The great growth of American cities 
has been made possible solely through 
n thoroughly efficient and dependable 
system of transportation. Dependable 
service, not only that of today, but 
throughout the days to come, cannot 
be obtained unless supplied by a respon­
sible organization depending upon its 
patronage for its own financial success. 
If the service is rendered by groups 
of individuals jointly, or by each in 
his own interest there can be no assur­
ance of continued service. It will de-

pend upon the personal whims or a 
ity to carry on, and that solely dur 
periods of prosperous operation. 

In any city there are lean areas t 
the transportation standpoint thro 
which dependable service is as m 
of a necessity as it is in the distri 
that make possible profitable ope 
tions. Complete service through 
portions of n city is needed for t 
growth of the city. 

The development of the motor b 
has placed in the control of the elect 
railways a ,·ery efficient aid in p 
viding improved service in the cit 
and surrounding districts. The gre 
flexibility of a transportation u 
which is not confined to fixed rout 
makes it possible to extend service in 
areas that have been developed sin 
the electric railway trackage was c 
11tructed, and, by co-ordinating th 
service with street railway 11ervice, gi 
a more adequate facility to the co 
munity. 

It must be apparent that the n 
for a well-planned system of tra 
portation within nny community m 
include all types of service that t 
present stago of the art has de 
oped; that each type of service 
be utiliu>d in that particular wo 
which it is best de11i~ed to perfor 
that both types must be placed un 
the !'ame obligations and restrictio 
and that both must be under the id 
tical regulatory body in order that 
ultimate end of a perfect transpo 
tion system may be attained. 

By fnr the best results are pos11i 
when both types of service are o 
ated under the control of one tra 
portation organiution with the o 
gation to make the mo1,t effici<'nt 
oC each. Only under such a policy 
■ thoroughly co-ordinated sen·ice 
produced and the maximum bcme 
obtained. 

A ~eat deal has been said oC 
probable substitution of the motor 
for the electric cars, but it is appa 
that tho bus is not capable of efficien 
!icrving mass transportation in 
large cities. It is equally appa 
that there are many U!!es to which 
unit can he put in providing eNe 
service, and the electric railways m 
be prepared to adopt the motor bus 
an integral part of their plant, 
by adopting a broad view of t 
obligations abandon the idea of 
merely electric railways and take 
their real function, that of beinc t 
agents of the public in supplying 
of the transportation requirements 
the communities. 

The time h11s come for the UM! 
the bus by the experts. It can be 
to be of great f!ervice, but its full 
ity cannot be determined until !'er! 
efforts have been made thorou~hlr 
co-ordinate the two types of sen-· 
This new facility is as yet too 
a development for anyone to pr 
with any degree of certainty the 
ticular in~tanccs of iLc; 11ctunl ,·alue 
the general transportation needs of a 
city. The efforts that have thus 
been mndc to c0-0rdinatc the bus ~ 
ice with existing trolley service 
of too recent date to have more t 
pointed the way to possible other n 

Without question the first obligati 
of the railway is to fill the unse 
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reas, after which there is the gradual 
pportunity to economize by substitu­
·on of the motor bus for electric cars 

thin traffic areas, when confronted 
"th excessive track reconstruction 
penditures. There are opportunities 
develop new business by a combina­

on of the above two bus operations. 
he possession of a sufficient fleet of 
s units will develop the incentive to 

nd new uses for these units. While 
is unlikely that there will ever be a 

rge amount of supersession of the 
reet cars by the bus in city areas of 
nse riding, experience in the actual 
st of bus operation as compared with 
e cost of operation and upkeep of 
ectric railway plants will serve as a 
ide to direct the gradual expansion 
bus operations. 

There is a field for the development 
a higher grade of service than that 

ossible in mass transportation, or 
hat has come to be termed de luxe 
rvice, at rates considerably higher 
an traction fares, as well as high 

rade special service along non-served 
utes, such as that performed by the 

ifth Avenue Coach Company, at 
ightly higher rates. The~e are all 
atters that the transportation experts 
ould determine, but it is certain that 
ey will be determined by someone. 
It has been said that the good will 

of the community is the greatest single 
asset of a public utility and no steps 
can possibly be taken that will be pro­
ductive of so large a measure of this 
good will as the adoption by the rail­
way of the bus and the active develop-. 
ment of such service necessities as 
exist within the various communities. 

There is one phase of the matter that 
warrants serious consideration, the re­
sult upon the securities of the electric 
railway, provided there is any large 
amount of substitution. The super­
seded physical property has a definite 
value which is represented by issues 
of stock or bonds. It will be necP.ssary 
to permit the new service to earn a net 
in excess of the allowed "fair return" 
sufficient to amortize the physical value 
so superseded over a term of years. 
This is but one of the problems that 
will be presented during the period of 
readjustment. 

The experience of electric railway 
companies in New England with bus 
operation has encouraged some of us 
to believe that we shall be operating 
many more buses in the near future. 
At the same time, we have no reason 
to believe that the bus will supersede 
the electric railway in its most impor­
tant function-the carrying of the mil­
lions of persons to and from work dur­
ing the rush hours of the day. 

our department," said he, "with about 
$100,000 in motor repair savings as a 
result of joint and bond maintenance." 
R. D. Hood, Haverhill, Mass., said that 
much good has been effected by the use 
of negative feeders. In hard winds 
it is the practice on the Massachusetts 
Northeastern to put up the voltage to 
650 and fewer motor failures result. 

Following the usual dinner, S. F. 
Fannon, director division of public 
service, Sherman Service, Inc., Boston, 
addressed the club on "A New Concep­
tion of the Job," and Prof. T. N. Carver 
of the department of econom'cs, Har­
vard University, gave a talk on 
"Economic Tendencies." Mr. Fannon's 
paper appears elsewhere in this issue. 

Professor Carver depicted the causes 
of many modern economic wastes and 
emphasized the trend toward their re­
duction resulting from the diffusion of 
wealth, employee and customer owner­
ship. He predicted further advances 
in the cost of labor in ·this country, 
but drew the conclusion that as rela­
tions improve and as the investing 
class increases in numbers many pres­
ent causes of conflict will disappear. 

l{entucky Association Meets 
Jan. 15-16 

New Englanders Discuss Maintenance 
and Employee }{elations 

T HE annual meeting of the Ken­
tucky Association of Public Utilities 

will meet at the Seelbach Hotel, Louis­
ville, on Jan. 15 and 16. There will 
be a get-together dinner for members 
on the night of Jan. 16, with an all-day 
business conference on Jan. 16. 

0 MUCH interest was aroused in 
the subject of rolling stock main­

.nance at the November meeting of 
e New England Street Railway Club 
at at the meeting on Dec. 4 another 
per was presented on this topic by 

. S. Day, Westinghouse Electric & 
anufacturing Company, Boston, Mass. 
esident T. H. Kendrigan occupied the 
air. Mr. Day's paper will be pub­
bed next week. 
In opening the discussion President 
ndrigan pointed out that a sleet 
rm is hardest on railway motors and 

at where snow is dry much less diffi­
lty is encountered in maintaining 
rvice. Mr. Day admitted the influ­
ce of weather effect on motors, but 
clared if the insulation of motor coils 
well varnished and if the snow-fight­

g equipment is in good shape, much 
s trouble will occur than where 
orer maintenance holds sway. Good 
aintenance implies that field coils are 
operly dipped and baked, that insu­
tion is "live," motors are tight and 
at the roads are open. It is a pity to 
minish service during storms for on 
ese occasions many opportunities 
ise to carry patrons who ordinarily 

private automobiles. 
W. C. Bolt, Eastern Massachusetts 
reet Railway, Boston, said that he is 
udying the problem of when to re­
ace old with new equipment and Mr. 
ry stated that he is making a sim­
jr investigation. 
John Lindall, Boston Elevated Rail­
ay, concurred in the value of sys­
matic inspection and overhauling, but 
~clared that local service conditions 
·e often controlling. In the same city 
single storm will sometimes tie up 
c cars on one division and leave those 

on another free from interrupted serv­
ice. Poor track is responsible for a 
multitude of car failures, and after 
track is relaid it often happens that the 
pull-ins in a district begin to diminish 
after a few months' service over the 
new rails. "Two years ago," said Mr. 
Lindall, "we had 300 motors that gave 
us a good deal of trouble and I recom­
mended their replacement but could get 
only money enough to replace 100. We 
took out the worst motors and put the 
new ones into the hardest service. This 
step has reduced maintenance costs on 
these 75 cars so much that I question 
whether I could now make out a case 
for replacing the other 200 motors." 

Mr. Bolt emphasized the generally 
good condition of tracks on the Eastern 
Massachusetts system as a factor in 
lowered car repairs. Special attention 
has been given to drainage to prevent 
water accumulating on the tracks. 
Nothing is more damaging to a motor 
than salt water. Passenger car 
equipment is not built for snow fight­
ing, and an adequate snow-fighting 
equipment is important as a factor in 
relation to car maintenance. In a 
typical storm eight to twelve motors 
were burned out on one car line in 2 
or 3 hours where the snow had not 
been properly removed, and yet there 
were no motor failures on the rest of 
the system where similar cars were op­
erating. 

F. B. Walker, chief engineer of main­
tenance Eastern Massachusetts system, 
pointed out the importance of keeping 
up the voltage in reducing ear pul1-ins 
from motor burnouts. Of 180,000 
joints on the system about 125,000 have 
been replaced and many bonds test 100 
per cent in conductivity. "We credit 

American 
Association News 

Special Reports Available 

T HE following special reports have 
been prepared by the Bureau of 

Information and Service and are avail­
able to member companies in good 
standing upon request: 

Motor Bus Operations in the United 
States.-List of motor bus lines show­
ing name and address of the operators 
and where the information is available, 
statistical data on the character of their 
operations. Part I, motor bus lines in 
Arizona, Colorado, Connecticut, Dela­
ware (Wilmington), Indiana, District 
of Columbia, Maine, Maryland, Michi­
gan, New Hampshire, North Dakota, 
Rhode Island, Utah, Vermont, Wiscon­
sin, Wyoming. 

Accident Statistics of Electric Rail­
ways for 1923.-Analysis and summary 
of the statistical data on accidents re­
ported by more than 160 companies on 
association questionnaire. The infor­
mation covers the number of accidents, 
ratio of cost to gross earnings and 
comparison of accident records on unit 
bases, all of which is also compared 
with the record for the year 1922. A 
summary of safety work carried on by 
electric railways is also included. 

In addition to the above, supplements 
to the Wage Bulletin, Fare Bulletin and 
Cost of Living Studies have been pre­
pared, bringing them up to date. 
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Maintenance of Equipment 

Utilizing Worn Axle Brasses 

OBTAINING double life out of 
split axle brasses by replacing 

the worn top half of the lining with 
the bottom half is accomplished in 
the Wheaton shops of the Chicago, 
Aurora & Elgin Railroad. Finding 
that an excess supply of lower halves 
of axle lining were accumulating, 
an investigation was made to sec if 
they could oot be used for some 
other purpose. By filling in the 
bearing window with babbitt, and 
building up the flange by welding, 
it was possible to utilize the bottom 
half as a top half. The accompany­
ing illulltration shows a babbitt lined 
split bearing before and after clos­
ing the window with babbitt. 

The edges of the window arc 
serrated by means of indentations 
made with a file. This produces a 
rough edge and serves ns an anchor­
age for the babbitt insert. The 
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bearing is then placed around a 
mandrel and the window poured full 
of babbitt. It is machined inside 
and out, and is suitable for use as 
an upper half of an a."<lc bearing. 
This practice has resulted in the use 
of material which heretofore had 
been considered scrap. 

Chuck for Machining 
Trolley \Vhccls 

IN THE new Hillcrest shops of th 
Toronto Transportation Commi 

sion, Toronto, Canada, a new form o 
chuck hm1 been developed that mak 
it possible to bore and turn trolle 
wheels at one operation. The mai 
casting of the chuck is attached t 
the lathe, and the outer end is turnc 
to fit the inside contour of the trolle 
wheel. An arbor fits inside the mai· 
casting which is arranged with arm 
which project through the spoke 
of the wheel, and these in turn ar 
pro,•ided with projections to act a 
chuck jaws. A locking ring wit 
slots to fit o,·cr the chuck jaws i 
shaped to fit inside the contour o 
the trolley wheel and hold it firml. 
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hen in position. After the trolley 
heel is inserted, the retaining ring 
m be shoved over the chuck jaw and 
1en with a 45-deg. turn the retain­
g ring is locked so as to hold the 
eel tight. With this design of 
uck, both the hub of the wheel anJ 
e grooved portion are left free for 
achining. 
The groove is turned in the wheel 
a special tool, as shown in the ac­

mpanying illustration. This gives 
e correct shape in one operation. 
e tool holder is arranged with a 
t so as to provide a spring action. 

se of this chuck, together with the 
ecial tool, has made it possible to 
aintain trolley wheels at a much 
duced cost, and in addition, the;r 
e uniform in size and shape. The 
uck was designed under the super-
ion of W. R. McRae, superin­
dent of rolling stock. 

1ecl and Gear Pressed 
Off Together 

T IS the practice in the Albany 
Street shops of the Boston Ele­
ted Railway to press wheels and 
ars on and off together. This is 
ne on a Wood hydraulic press, 
ich is arranged as shown in an 

companying illustration. An axle 
ith wheels and gear attached is 
ung into position in the machine. 
e gear rests against the large 

~u.r111 nnd ,,·11,..,1,. Are Pr<"A8N) Off' Together 
b,· u llydraulle l\luehlue In the llo8ton 
••1..•• :,ihop" 

lock in the center, while pressure 
applied to the end of the axle at 
e right. For 33-in. wheels a force 

f about 130 tons is required for 
rei;sing off. 
When it is desired to press off a 
heel without removing the gear 
so, the force is applied at the rim. 
his procedure destroys the shape of 

the wheel, but inasmuch as the wheel 
is to be scrapped anyhow this is no 
drawback. No pressing is ever done 
by means of rods placed through 
holes in the web of the gear. 

Special Truck for Baking 
Armatures on End 

BY F. C. LYNCH 
Shop Supervisor Kansas City Rallwa.ys 

T HE accompanying illustration 
shows a small truck used by the 

Kansas City Railways for moving 
armatures in and out of the baking 

This 8Jn1ple Truck Enable11 ,\r,naturee to 
lie Con,·~nl~ntly llan,llerl on Jr:n<l lo Con­
n~ellon with Dipping- an<! nnklnlf " ' ork 

oven, and for storing them while 
they are in the oven. Two trucks 
of the same design are used for this 
work. 

Armatures are dipped with the 
pinion end down, and are stored in 
this same position on the baking 
truck. The truck itself is made up 
of angle-iron framing, mounted on 
cast-iron flanged wheels. A wood 
floor is bored out so that the pinion 
and that end of the shaft protrudes 
through. It has a capacity for eight 
of the larger sized armatures. 

Burning Insulation Off 
Flat Conductors 

WHERE strap-wound field coils 
are to be rewound or repaired 

the removal of the old insulation 
presents quite a problem. In the 
shops of the United Traction Com­
pany, Albany, N. Y., this is accom­
plished by passing the insulated con­
ductor through a gas flame and then 
drawing it through a pair of rotat­
ing wire brushes. In order that the 
gas flame may extend along a section 
of the insulated conductor the flame 
is fed into a cylinder and the insu­
lllted conductor is pulled through 
this. Immediately after it comes out 

of the gas flame it passes between 
the motor-driven wire brushes, which 
remove any remnants of insulation 
and clean the conductor. A gal-. 
vanized iron housing around the 
brushes prevents the dust and refuse 
from flying about. 

Salvaging Controller 
Segments 

W HEN the ends of the longer 
controller segments become 

burned from arcing, it is the prac­
tice of the mechanical department 
of the Twin City Rapid Transit 
Company to shear off the burned 
ends and utilize the pieces thus sal­
vaged for replacement of some of 
the smaller segments on the con­
troller cylinder. 

Due to the curved contour of the 
segments this is a rather awkward 
shearing job. A simple shearing jig 
shown in the accompanying illus­
tration speeds up this work mate­
rially. It consists of a small curved 
block of the proper shape to fit the­
segment which is to be cut off, and 
has a guard under which the seg-­
ment fits. The outfit is set up in-. 
a punch press. 

The llurned End• of Long Controller Con­
tnct Segment• Are Sheared Oil" In a . 
~lm1,le Jig, Set U1• In " Punel1 PreM~ In 
the Twin City ltn1>hl Transit Con1pnny•• . 
S hop 
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llli 
New EquipmentAvailable 

Improved Door Operator 

MANY improvements in design 
and refinements in manufacture 

have been incorporated in its latest 
type of door operator for folding 
doors nnd steps by the Consolidated 
Car Heating Company, Albany, N. Y. 
By providing for installation of the 
door engine so that its shaft will be 
vertical, the levers that operate the 
door are brought into a horizontal 
position. This insures n tight fit nt 
all joints and minimizes wear. On 
installations with doors of the usual 
size but two i-in. air pipes are needed 
to serve the door engine. Phosphor­
bronze bearing liners arc provided 
for the operating shaft, and a honed 
finish is given the inside of the 
<·ylinder in which the piston slides. 

The connection between the op­
era ting shaft and the piston is 
through a quadrant genr and rack, 
which constitutes the spindle for the 
pistons. A hexagonal fit between 
the gear and shaft insures an ac­
curate fit without likelihood of wear. 
Hy removing the cover, which is held 
in pince by two cap screws, the gear 
and shaft can be lifted out for ln­
sp~ction. In operation, the chamber 
about the gear is kept filled with a 
light g-reasc. This can be replen­
ished from a grease gun through a 
hole with filling plug without dis­
turbing other pnrts of the door 
engine. The gear and rack have 
machine-cut teeth, which insure 
smooth operation and long life. 

The piston lenthcrs nnd phosphor­
bronze expanders at the ends of the 
rack nre held in place by nuts. The 
exhaust end of the rack is provided 
with a by-pass valve which prevents 
pressure building up in the closing 
cylinder while the door is being shut. 

If closure of the door is stopped by 
n passenger or some obstruction the 
air is vented to the atmosphere from 
the closing cylinder, so that when 
the obstruction is removed the door 
continues to close at regular speed 
with no tendency to slam. The by­
pass has a ball valve held against its 
seat by spring pressure. With the 
door fully closed this spring pressure 
is increased to prevent operation of 
the by-pnss. This construction per­
mits the use of separate speed con­
trol valves, so that the door-closing 
spe~d can be adjusted independently 
of the cushioning, which slows down 
movement of the door just as it 
reaches the end of its stroke. These 
adjustable speed-control valves pro­
vide for regulation of the speed with 
which the air is exhausted from the 
cylinder, while there is no check on 
the speed with which nir is admitted. 

The door engines are controlled 
either by a straight pneumatic ·con­
trol vah-e or electrically by push but­
tons. On cars provided with Safety 
Cnr Devices equipment the engine is 
controlled from the brake valve. 
With strnight pneumntic control only 
two connections are used, one for the 
air supply and the other for exhausL 

For the electro-pneumatic control, 
n new mngnet valve or duple."< vnlvc, 
as it is termed by the manufacturer, 
hns been designed in which a single 
vnlvc controls both opening and clos­
ing of the door. The rnlve is ener­
gized to open and de-energized to 
close, so that an open circuit or 
ground ahend of the vah-e coil will 
close all doors. The single unit con­
struction for the master valve sim­
plifies wiring and piping connections 
and also results in considerable re­
duction of maintenance cost, as there 
are fewer parts to be inspected and 

JmproTc-d Door Opt'rntor for Foldlos Doora and Stt'pA 

looked after. For cars which are 
equipped with ~ingle folding doors 
Elnd steps, or where selective control 
of doors is desired nnd where the 
work of the door engine is light, a 
smaller differential engine has been 
developed. 

Gluc Pot with Rhcostatic 
Heat Control 

T o RETAIN those qualities that 
give it maximum adhesiveness, 

glue must be carefully heated and 
handled. With the requirements of 
different temperatures to produce 
certain results has come a demand 
for a glue pot with heat control. The 
Westinghouse Electric & Manufac-

nr,--T;n>e Gia,. rot with RhN>olat 
for ll<'nt Control 

turing Company has brought out 
such a pot, which gives a wide range 
of heat control and at the same time 
keeps the unit simple and inexpen­
sive. It also permits almost un­
limited variation in the power input 
and in temperature. 

The unit is portable, as the rheo­
stat can be laid on a bench or she:f 
or hung on a wall, while a flexible 
cable permits the glue pot being 
moved over n large radius, so that it 
may be placed at the best location, 
saving many steps to a central glue 
pot. 

The dry-type glue pot is used with 
this new unit because of its many 
advantages over the wet type. Re­
filling of the water bath is elimi­
nnted and there is no danger of the 
pot boiling dry and burning out the 
heating element. 

The casing and bottom plate of the 
pot are made of heavy sheet steel and 
the glue vessel of heavy spun copper. 
The glue vessel may be removed 
easily for cleaning. 
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The News of the Industry 

Higber Fare Upbeld 
Superior Court Affirms Decision of 

Commission Authorizing Eight 
Cents in Philadelphia 

Judge William H. Keller of the Supe­
rior Court handed down a decision on 
Dec. 5 affirming the temporary order of 
the Public Service Commission granting 
the Philadelphia Rapid Transit Com­
pany an increased rate of fare. The 
increase is from 7 cents, with four 
tickets for 25 cents, to 8 cents, with two 
tickets for 15 cents. The court ruled 
that the company had justified its re­
quest for an increased rate by concrete 
evidence and that the commission was 
wholly within its rights as defined by 
law in granting a temporary order. The 
ruling also upheld the $200,000,000 val­
uation of the commission, which had 
been disputed by the Governor and At­
torney-General. They bad contended 
that the valuation of $200,000,000 and 
upward was not an actual valuation 
and should not be so considered as a 
basis for rate making. The ruling also 
i;tatcd another principle, namely, that 
rate making was wholly a legislative 
function and that the commission acted 
only as an agent of the legislative 
branch. 

FINAL ACTION AHEAD 

The Public Service Commission will 
now take action toward a final ruling 
on the company's petition for an 8-cent 
cash fare. City Solicitor Gaffney has 
indicated that there were two courses 
which the city might now adopt-an 
appeal to the Supreme Court or an ap­
peal to the Public Service Commission 
for another revaluation. The second 
proposal is under consideration by 
:\Iilo R. l\laltbie, a public utility expert, 
recently retained by the Governor to 
advise the commission on the necessity 
or wisdom of reopening the valuation 
of the company. Mr. l\laltbie had been 
engaged after the Governor had sent a 
letter to the Public Service Commission 
intimating that it had been guilty of 
disregarding the public interei;t in in­
creasing the fare. Following this com­
munication the Attorney-General ga·,e 
an opinion to the commission to the 
effect that no valuation of the company 
had been made in accordance with 
methods prescribed and along the lines 
specified by the Supreme Court. 

The court asserted the commisgion 
was not required by law to fix a definite 
valuation of a public utility in deter­
mining rates. The fact that the com­
mission found the company's property 
worth upward of $200,000,000 was suffi­
cient, in the opinion of the court, to 
warrant its order increasing rates. 

Applying this principle specifically 
to the case at issue, the court said: 

The only party hurt by the failure of 
'he commission to ftx the sum over and 
shove s200.ooo.ooo Is the utlllty company, 
snd If It does not complain the other party 

who hss suffered no Injury by this action 
cannot be hes.rd to say ths.t It Is no finding 
at all. 

The court ruled that the burden of 
proving that the proposed increase of 
rates was justified rested on -the com­
pany, and the evidence was so substan­
tial that no court could declare an order 
founded upon it to be illegal or grossly 
unreasona hie. 

The opinion went on to say that a 
finding based upon competent evidence 
sufficiently specific to pass the legal 
tests, that a company's property is 
valued at more than $200,000,000, was 
not to be cast aside as of no weight 
for any purpose because the commis­
sion did not find the exact amount by 
which the company's property exceeds 
that sum. It is the duty of the com­
mission at all times to guard the inter­
ests of the public, but this is to be done 
in no spirit of partisanship or hostility 
to public service corporations. It is 
required to do justice to the corporation 
no less than to the public. 

Judge Keller in affirming all the con­
tentions of the commission did dis­
agree on the wage-dividend fund. He 
said that the 10 per cent wage-dividend 
fund "is not a proper charge against 
operating expenses, but must be pro­
vided for, if at all, out of the company's 
fair returns on investment." 

The statement said in conclusion that 
it found nothing in the commission's 
statement to complain of which required 
a reversion of its order, that the counsel 
merely emphasized what was inherent 
in the comp:rny's evidence, that is, the 
growing lack of sufficient revenue under 
the 7-cent fare and the hardship to 
the company of having to continue it 
during a protracted hearing. The as­
signments of errors were , all over­
ruled, the appeals were dismissed and 
the order of the commission was there­
fore affirmed. 

CO~IPANY REVIEWS FARE CHANGES 

In this connection it is interesting to 
note that Mitten Management in "Serv­
ice Talks" for Dec. 4 refers to the 
"colossal mistake of the 7-cent fare:• 
The company say;;: 

If the straight 5-cent fa.re had been 
granted In 1920, P. R. T. would each year 
ha\"e earned so much more than it did 
nnrler the 7-cent fare that not onb· would 
!he Increase to 8-cent-cash-two tokens-tor• 
15-cent fsre hsve been unnecessary. but 
the straight 5-cent fare would stlll be suffi­
cient for our needs. The folly of over-
1·1dlng the opinion of a successful operat­
ing management, as was done In this case, 
should hsve been apparent before the colos­
sal mistake or the 7-cent fare was ms.de. 

The 7-cent fare, In spite or our etrorts, 
was forcerl upon this management In No­
vember, 1920. In 1921 P. R. T. carried 
75.000,000 fewer riders than In the previous 
yenr-$3, 750,000 worth or nickel fares. 
P. R. T. has never since reached the record 
riding or 5-cent fare days. The 7-cent fare 
results proved the engineers' estimate to 
have been wrong, while that which Mitten 
l\lQ.nagemcnt prophes ied actually came true. 

But, says "Service Talks": 
P. R. T. must continue the present fare 

to meet adderl operating costq and to sup­
port unprofitable extensions now In contem-

platlon. P. R. T. can never re-establish 
the 5-cent ts.re with tree transfers, since 
the city must depend upon P. R. T. to 
earn &n ever-Increasing sum to support 
city-built subways. 

It is explained that the mounting 
costs which had everywhere else 
brought increased fares forced P. R. 'l', 
in 1920 to seek a means of increasing 
its revenue. Mitten Management rec­
ommended a straight 5-cent fare, with 
the elimination of all free transfers 
and 3-cent exchanges. The statement 
says: 

P. R. T. Bankers urged sn Increase to 
7 cents, tearing the effect upon their Inter­
ests elsewhere with P. R. T. proved continu­
ously successful under s 5-cent fare. 

Reference is also made to the fact 
that Mr. Mitten had "publicly declared 
that the 5-cent fare was 'almost a 
religion' of his." 

Mr. Insull and Mayor Dever of 
Chicago Discuss Transit 

Responsibility 
Samuel Insull and Mayor Dever of 

Chicago engaged in an impromptu but 
spirited debate at the annual dinner 
of the Chicago Real Estate Board on 
Dec. 4 over the negotiations and proj­
ects for more rapid transit in Chicago. 
Mr. Insull, who has offered to build a 
subway to carry his elevated trains 
under the Loop district, told the Mayor 
in a public address to "say it with 
shovels" if the city intends to use its 
$40,000,000 traction fund to dig a tube. 
Mr. Insull said that Chicago is being 
stifled by lack of transportation, be­
cause the city does nothing and won't 
let others do anything. 

Mayor Dever retorted that the ele­
vated lines had ignored franchise 
grants made years ago to give Chicago 
a rapid transit system and had gone 
out into a cow pasture with a recently 
inaugurated extension to the town of 
Niles Center, west of Evanston, in­
stead of spending the money inside the 
city. 

The Mayor said later that a refer­
endum on using the $40,000,000 for a 
subway or as the foundation for a 
$400,000,000 financial structure to co­
ordinate the lines was certain in 
February. --------

1\Jore Study of Subway Plans 
Recommended at Boston 

A report has been filed for the 
i\las8achusetts Legislature by the Bos­
ton Transit Commission and Public 
Utilities Department, which have been 
sitting jointly as a recess commission 
to study the problems of the future ex­
tensions of the rapid transit system in 
Boston. The report discusses extension 
of the East Boston Tunnel from Bow­
doin square, under Green Street and 
Staniford Street, joining the present 
elevated at Causeway and Lowell 
Street, near North Station, at a cost of 
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$I,600,000; also extending the E~st 
Boston end of the tunnel about 1 mile 
at a cost o! $4,000,000. 

Another proposition outlined in ~he 
report is the removal of the subway _in­
cline in Cambridge Street, extension 
of the East Boston tunnel to run under 
Cambridge and Charles Street, with a 
station in Charles Street to connect 
with the present Cambridge subway to 
Park Street. This work would cost 
$2,500,000. If it were cari:ied out an­
other important transfer pomt would be 
established which would relieve Park 
Street. 

In connection with this report the 
commission recommends that nothing 
be done at present, because the two 
permanent projects referred to have 
not had sufficient study. 

Buffalo Council Against 
One-1\lan Cars 

Despite the opinion of the city law 
department that the ordinances are 
unlawful, the City Council of Buffalo 
has enacted two measures in its move­
ment to prohibit the operation of one­
man cars on all local lines of the 
International Railway. "Within 24 
hours after the ordinances were enacted 
motorcycle police arrested eight oper­
ators of one-man cars on a charge of 
speeding. The test cases will be tried 
out in City Court. The car operators, 
through counsel for the rnilway, en­
tered picas of not guilty and their 
trials will be held late in the month. 
The basis of the action by the city 
against the operators who were ar­
rested is that they were running their 
cars in excess of 6 m.p.h., the speed 
limit fixed in one of the recently en­
acted measures. 

Interurban Terminal at Akron 
Being Used by Bus Patrons 

Cement has been laid between the 
first two tracks in the trainshed at the 
terminal of the Northern Ohio Trac­
tion & Light Company in Akron and a 
union bus terminal established. Bus 
l'nes using the terminal arc the CleYe-· 
land-Akron Bus Company, Northern 
Transit Company, Akron-Youngstown­
P.O. Electric Company, Akron-Can­
ton Trncklei;s Coach Company, Akron­
lledina-Elyria Line, and Akron-Wooster 
Line. 

This union terminal is prov:ng a 
great convenience to passengers who 
dl'sire to transfer from one line to an­
other or from a bus line to an inter­
urban railway line. The terminal facil­
ities at Akron arc unusually complete, 
the station there being one of the finest 
of its kind in the United States. 

Buses enter the 'trainshed on the 
south side of the terminal building, and 
leave from the north. When the union 
motor coach station was opened the 
"tunnel" through which passengers 
went to interurban cars was temporarily 
abandoned. It will be used only on 
special occasions. Walks have been 
laid across the tracks and passengers 
go directly through the gates to their 
cars. 

A new union time card has been 
issued containing the timetables of all 
lines entering and leaving the terminal. 

Hylan's Subway Plan to 
Cost $400,000,000 

Four Boroughs Included in Project­
Manhattan to lla,·e Trunk Line-­

Brooklyn and Queens Also 

Mayor Hylan's municipal subway 
plan was made public by his Board of 
Transportation today. The principal 
feature of his project is a new Man­
hattan trunk subway from the lower 
end of his island to l\layor Hylan's 
193d Street. There are also tentative 
plans for a Hylan Brooklyn-Queens 
line and connections under his East 
River with his new route in his .Man­
hattan. His four boroughs are in­
cluded in the general plan, which con­
templates a subway beneath his Grand 
Concourse in the Bronx. 

This is the lead, slightly amended, 
which the Srm carried on the story pub­
lished in the issue of Dec. 9 about 
.Mayor Hylan's new proposal. The 
only part of the plan actually adopted 
by the Board of Transportation on 
Dec. 9 dealt with the lower portion of 
the new Manhattan trunk line, the 
upper part of this route having long 

A.~lll TO Sll!WAY att~1HlRD 1'1.7.llJ: 
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since been approved by the Board of 
Estimate. The upper portion, from 
64th Street and Central Park West to 
193d Street nnd Overlook Terrace, was 
laid out by the Transit Commission a 
long time ago and formally adopteJ by 
the Estimate Board in August, 1923. 

The money to build it h11s never been 
appropriated by the city authorities and 
the plan has marked time since. The 
plan just announced reveals that a 
substantial part of the Hylan project 
in !\fanhattan is virtually identical ";th 
Transit Commission routes. 

Together with the lower section 
which was adopted by the Transporta­
tion Board, the new lllanhattan trunk 
line ";11 start either at Fulton or Wall 
Street and East Rh·er running to 
Church Street, to Green\\;ch Avenue, 
to Sixth and Eighth A venues, to 53d 
Street, then under Central Park West, 
St. Nicholns AYenue, to Broadway and 
Fort Washington Avenue to 193d Street 
and Overlook Terrace. The line will 
cost about $167,600,000 to build. The 
route mileage will be 16.65. 

The Brookyln-Queens portion of the 
new underground system is to haYe a 
crosstown route similar to that pro­
posed by the Transit Commission, and 
in part approved by the Board of Esti­
mate in August, 1!)23. The new project 
as tentatively mnppt'd out calls for a 
cr,•.,~to,vn subway, the lower end join­
ing v.,jth the Brooklyn Manhattan 
Transit Company CulYcr line which 
the city intends to recapture and the 
upper end running into Long Island 
City, connecting with the 53d Street 
tube and then proceeding far into 
suburbnn Queens. 

The Brooklyn-Queens part of the 
Fystem "was not formally put before 
the Estimate Board at this time, but 
its general layout was indicated by 
the map made public by the Board of 
Transportation tracing the project in 
the: three boroughs. 

The entire system will cost approx­
imately $400.000,000. 

Supreme Court Justice McAvoy, who 
has been commissioned to inquire into 
tho transit situation, will begin the 
inquiry on Monday morning, Dec. 15, 
at 10 :30 o'clock in the rooms of the 
Bar Association, 42 West Forty-fourth 
Street, ::-Jew York. Announcement has 
been made that Henry L. Sherman will 
be counsel for Judge McAYoy in con­
nection with the inquiry. !\fr. Sherman 
is a member of the law firm of Hirsch, 
Sherman & Limburg. He was grad­
uated from Yale and is considered a 
lawyer of rare ability and astuteness 

Max D. Steuer has been retained as 
special couni-:el for the city in the tran­
sit investigation. Former Supreme 
Court Justice Clarence J. Shenrn, who 
has been special counsel to the commis­
sion, has been advi:-ing the members of 
the commission and will continue to act 
u special counsel during the progress 
of the inquiry. 

Elahorates Hoston Plan 
Mayor Curley of Boiiton on Dec. 4 

submitted n brief embodying his views 
on the desirability of turning over 
the entire electric railway service of 
the metropolitan district, within a 
radius of 15 miles of Boston, to a board 
to be known as the Metropolitan Trans­
portation District Commission. This 
supplemented remarks made by him 
previously before the joint legislative 
committee investigating the Boston 
Elevated Rnilway. 

The Mayor snid that if adequate 
street railway transportation was rec­
ognized as an absolute essential in the 
metropolitan district there could be no 
Yalid objection to the operation of such 
system by n !\letropolitnn Transporta­
tion District Commi.!!sion with author­
ity to fix fares and arrange financing. 

Personally, the .Mayor belieYes that a 
6~ent fare locally in ench city and 
town of the metropolitan district ";th a 
graduated fare on the high-speed lines 
sufficient to coYer fixed charges and 
higher operating expenses is equitable 
and should prove profitable. In the 
event that the Metropolitan Trarupor­
tation District Commission should in 
any year encounter a deficit he fnvor:1 
an assessment upon such portions of 
the metropolitan district as arc serve..i 
by the railroad upon the basis of popu­
lation and valuation. 

As the .Mayor sees it, adequate trans­
portation is as essential as water, se\\·­
erage and public parks. He says there 
is a menace not only to the large retail 
and manufacturing establishments in 
the cities and towns of the metropolitan 
district, but there is in addition that 
which constitutes confiscation of the 
dMdends of a lifetime of toil and thrift 
on the part of the worker who awakens 
to find that the rnilway which transfers 
him from his home to the place where 
he earns his liYelihood has been aban­
doned because it did not proYe a profi­
able inYestment for the owners. 
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Bus Applications Denied by 
New York Commission 

The Public Service Commission 
on Dec. 5 denied the application of 
James W. Dillon and Homer R. Peacock 
for a certificate for the operation of a 
bus route between Syracuse and Wol­
cott. The evidence showed that the 
proposed bus line would compete with 
the Empire State Railroad Corporation, 
the Lehigh Valley, the Rochester & 
Syracuse Electric Railroad and the 
New York Central, and with bus lines 
operated by George T. Wood and Ver­
non Waterhouse. 

The commission also denied a peti­
tion by James W. Dillon to operate a 
bus line between Syracuse and Boro­
dino. It was shown that this proposed 
line would compete with the Auburn & 
Syracuse Electric Railroad and that the 
communities were well served by the 
electric railway. The l\Iarcellus village 
and town authorities opposing the 
granting of a certificate to Mr. Dillon. 

Considers Suspension of Service 
Order for Schenectady 

A hearing was held before Public 
Service Commissioner Van Voorhis at 
Albany, Dec. 3, on the petition of the 
Schenectady Railway, Schenectady, 
N. Y., filed on July 30, to be relieved 
from complete compliance with ithe 
order of the commission of April 4 
1923, which directed the purchase of 
certain additional equipment for local 
and interurban service. The order of 
the commission was the result of hear­
ings held on complaint of patrons of the 
railway and the Mayor of the city of 
Schenectady. 

At the recent hearing, the attorney 
for the railway stated that the Mayor 
of Schenectady and the Corporation 
Counsel were agreeable to a suspension 
of the order, as practically all of its 
terms had been complied with. The 
order of the commission directed the 
pu~chase of twelve new city cars, of 
which ten have been purchased, while 
the company has provided three of the 
six new cars directed for interurban 
use. Other snow removal equipment 
a~d increased facilities have been pro­
vided and the company is doing every­
thing possible to meet the needs of the 
public. 

An inspection of the property of the 
company will be made by the engineer 
of ~he commission, and if his report is 
satisfactory the commission will issue 
an order in accordance with the appli­
cation of the company. 

Arguments Heard on Taxing 
Seattle-Owned Utilities 

Before the Seattle l\Iunicipal League 
~embers, the proposed plan to require 
c1ty-ownecl utilities to pay a 5 per cent 
l?I"oss earnings tax into the general 
fund was recently debated by Council­
man W. T. Campbell, backer of the pro­
posed measure, and Oliver T. Erickson, 
former Councilman and :=mpporter of 
municipal ownership. Councilman 
~ampbell argued that city-owned utili­
ties are participating in the benefits of 
other city departments without con­
tributing t9. their s11pport. }le also 

argued that requiring the utilities to 
bear directly part of the cost of gov­
ernment would result in increased busi­
ness that would more than make up 
for the tax. 

Mr. Erickson replied that handicap­
ping the municipal utilities with a 5 
per cent gross earnings tax was a 
queer way to show belief in public 
ownership, and characterized the ordi­
nance as a measure to penalize resi­
dents of Seattle for their loyalty in 
supporting the city-owned wa ter and 
light plants and street railway. 

Tunnel Suggested 
Combination Tube and Subway Plan to 

Connect San Francisco and Alameda 
Shore Advanced by A. J. Rich 

A bridge across San Francisco Bay 
will soon be a reality. Work on the 
structure is scheduled to start by March 
5 next. A permit from the United 
States War Department for this project 
is now in the hands of Col. Frank E. 
Webb, representing a company which 
is to build the bridge. Colonel Webb 
also announces that his concern has 
raised sufficient funds and is ready to 
i;tart work. The span will cost about 
$7,000,000 and be 7 miles long, includ­
ing the approaches. The terminals, ac­
cording to tentative plans, will be at 
San Mateo on the San Francisco side 
and at a point opposite Hayward on the 
F.ast Bay shore. 

The Webb interests have been granted 
a 50-year franchise by San Mateo 
County on condition that at the end of 
that time the property revert to the 
state of California. So far no franchise 
has been issued by the Alameda County 
B?ard of Supervisors. 

There are many plans which it is 
claimed will improve traffic, but one of 
those that is given most serious thought 
is the plan of A. J. Rich of San Fran­
cisco for a combination tube and sub­
way to connect San Francisco and the 
Alameda shore. 

The Key System Transit Company, 
on the other hand, handles local traffic 
almost entirely. It charges, as does its 
rival, an 18-cent fare for the ferry trip , 
with a monthly commutation rate of 
$4.50. 

The project calls for an expenditure 
of $60,000,000 to be raised privately. 
Mr. Rich says that he and his associates 
have been working on the scheme for 
the past three years. 

The Rich plans call for a bridge and 
underground tube between Hunter's 
Point on the San Francisco side to a 
point opposite on the Alameda shore. 
Here the bay narrows, thus offering 
an caider engineering problem than the 
Goat Island plan, which has been the 
popular one heretofore. 

Oakland occupies a position in rela­
tion to San Francisco similar to that 
which Staten Island does to New York. 
There is no municipal ferry at Oakland, 
but there are two ferries, one operated 
by the Southern Pacific Railroad and 
the other by the Key Sys tem Transit. 
A large portion of the Southern Pacific 
ferry traffic consists of passengers dis­
charged from overland trains which 
have their terminus in the Oakland 
Mole. 

Physical Culturist Has 
Subway Idea 

Bernarr Macfadden, physical cul­
turist, newspaper owner and hiker, 
who is reported to walk from his coun­
try home in Nyack, N. Y., to his 
office in New York City every week 
day in order to stretch his own legs, 
has evolved a plan for solving New 
York's transit problem. He has worked 
out the idea of a double-deck subway 
car and has offered to form a com­
pany to build a model vehicle of this 
kind. 

This idea he has exploited with a 
_l!'reat deal of gusto through his own 
New York Evening Graphic, a picture 
paper which discusses editorially such 
a comedy as "Marriage As It Should 
Be," written and signed by Mr. Mac­
fadden. Mayor Hylan, accommodating 
soul that he is, says he will com­
mend the project if it proves of prac­
tical value. Mr. Dahl of the Brooklyn 
Manhattan Transit Company says to 
Mr. Mcfadden that the B.-M.T. has 
adopted the policy of considering on its 
merits any suggestion intended to im­
prove transit conditions. As Graphic 
is supposed to live up to its title illus­
trations drawn by imaginative artists 
have been used to adorn the story 
which the paper has been running. One 
of these depicts riders in one of Mr. 
Macfadden's cars apparently forgetting 
their transit troubles while devouring 
the Graphic or Physical Culture Maga­
zine, another Macfadden publication. 

Court -Restrains Kansas City 
· Jitneys 

Judge Van Valkenburg in the federal -
court at Kansas City, Mo., on Dec. 2 
issued an injunction against the opera­
tion of either interstate or intrastate 
buses carrying local or other passen­
gers in Kansas City, Mo. This de­
velopment was of extraordinary inter­
est because the railway receivers had 
previously filed with Judge Stone a re­
port recommending operation of buses 
by the railway. contingent for one 
thing on the elimination of competi­
tion. The injunction was filed at 3:40 
p.m. The bus company had been oper­
ating since Jan. 1 under various man­
agements. It suspended operations at 
once. 

The order was directed specifically 
aJ?ainst F. B. Miller, R. E. Ahlvin, 
Hiram H. Moore and P. R. Guthrie, 
who took over the interstate line be­
tween Kansas City, Mo., and Kansas 
City. Kan., and the crosstown bus lines 
in Kansas a few months ago. The 
order is ha~ed on the "jitney" ordi­
nances of Kansai'! City, Mo.. nassed 
by Council on March 22, 1921, and 
July 13, 1921. 

A section of the order prohibits oper­
ations of buses, which the court says 
come within the description of jitneys 
in the ordinance, on any streets unless 
all the provisions of the ordinance with 
regard to consent of owners residing 
in Kansas City of a majority of abut­
ting frontage on designated routes. 
The order also specifically prohibits 
operation on streets having street car 
linef;. as being contrary to the ordi­
nances mentioned. 
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New Ordinance Proposed for 
Cincinnati System 

Elimination of the present service­
at-cost street car franchise for the Cin­
cinnati Traction Company is provided 
in an ordinance initiated by the Cit­
izens' Committee, bended by Eli Frank­
enstein and William J. Schultz, nltol'· 
neys. A copy of the ordinance, to­
gether with formal notice that the 
committee proposed to circulate peti­
tions for a referendum election on it, 
has been filed with the city auditor of 
Cincinnati. 

The outstanding feature of the pro­
posed measure, which would repeal all 
former ordinances, is that it provide!! 
a flat 7-cent rate of fnre. It also pro­
vides that tickeLc; are to be sold in 
strips of two. The rate of fare for 
children is fixed at 36 cents. A uni­
versal transfer system without extra 
charge is provided. The ordinance 
gives the director of public service con­
trol of service. 

The ordinance is a 25-year franchise 
and provides for revision at the end of 
each 5 years. The measure almost en­
tirely eliminates the offico of director of 
street railroads, confining his duties to 
the gathering of data for the inforrnn­
tion of the service director and City 
Council. The proposed measure elimi­
nates the $350,000 annual franchi11c tax. 

Mr. Frankenstein says that filing o( 
the petition blocks all further negotia­
tions with the city, the officials of the 
traction company and the Cincinnati 
Street Railway lending to a new fran­
chise. 

Traction l\lan a GoYernment 
Beneficiary 

An humble railway eervant became a 
national figure on Dec. 6, when the 
United States government Initiated him 
l':r: cathrdra into the taxpayers' refund 
fraternity. His associates lncludecl 
financiers, business magnates and even 
Julia Marlowe, herself. They all re­
ceived a substantial return for Uncle 
Sam's gouging practices, but the utility 
man, as tradition demands, graciously 
accepted an award of 1 cent. Burr 
Martin, vice-president and general 
manager of the Texas Electric Railway, 
Dallas, Tex., may use this contribution 
toward his rehabilitation proi;tram for 
1925. At any rate, he can comfort him­
self he didn't get the worst of the game 
-many got nothing. 

Bus Lines Compete with Toronto 
Municipal Railway 

Operation of bus lines from the city 
of Toronto, Ont., to adjacent munici­
palities is a new problem which is 
causing executives of the Toronto 
Transportation Commission consider­
able trouble. The Toronto Globe ex­
plains that as the Jaw stands nt 
present, buses operating from one mu­
nicipality to another cannot be con­
trolled or suppressed by either munici­
pality. Consequently, there is nothing 
to pre!ent private co1!1pnnies operating 
buses m all the outlying 11ections thus 
robbing the T.T.C. of revenue o~ the 
parts oC its system which at present are 
the least profitable. If buses are to be 
allowed to operate on the Weston Road 
York Township and Weston will likely 
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give up the idea of taking over · the 
suburban radial, as it would be almost 
impossible to make the line pay against 
competing buses operated only at the 
profitable periods. It is probable that 
the question will be brought before the 
Legislature at the next session in order 
that the act may be so changed as to 
permit the regulation of interurban bu$ 
transportation. 

Labor Reiterates the Doctrine 
of Resistance 

Samuel Gompers chose the occasion 
of his election to the office of president 
of the American Federation of Labor 
ior the forty-fourth time to announce 
the following policy: 

An lnduatry that cannot pay a Uvln,r 
11·alt'e accord•ng to our American 11ta.ndard• 
of c•vu•utJon had beat lt'Ct out or buft•n<'st<. 
The Am<'rlcan labor movement hu adopted 
a alogan: "It la better to r•••t and loa" 
than not to rn•■t at all." Let It be c•early 
und<'nitood, come what ma>·, be the .-.. 11ult 
•·hat It ma>·, the American workeni will 
re•••t any att,•mpta to cut W&lt'<'II, no matter 
wh11t the rt•■u•t be lo lnduatry. 

Anothl'r Warning to 
Careless Motorists 

In order to arou~e Milwaukee, Wis., 
motorieu to a acnse of watchfulness in 
approaching 11nd crossing street inter­
acction11, a local newspaper startecl a 
safety campaign in which it has had 
the full co-operation of the :llilwaukee 
Electric Railway t.:. Light Company. 
Tho accompanying picture shows the 
part taken by the railway company in 
its efforts successfully to put over this 
safety dri\'e. It changed one of Its 
work cars to n moving advertisement 
by mounting on It a badly wrecked 
automobile with appropriate accident 
signs. The car tra,·eled through the 
streets of thn city during the campaign 
as a constant reminder to the motorist 
in the city and in outlying territories 
to be more careful on tho streets, espe­
cially when approaching interscct:ons 
where electric nnd steam line tracks 
are crossed. The compilation of figurr 
by the Safety Commission !Shows a big 
increase in the number of accidents at 
street intersections which involved 
motor vehicles, 

Bus Regulation Taking Form 
in 1\lassachuselts 

Rigid regulations for the operation 
of buses in ~lnssachusetts are growing 
out of the joint jurisdiction of the Pub­
lic Utilities Department and the city 
and town authorities vested with power 
to issue or withhold licenses. The lat­
est chapter comes from a settlement of 
a contro\'ersy in Northampton where 
the Northampton Street Railway ap­
pealed from rules that had been pro­
mulgated by the City Council. The 
Public Utilities Department has refused 
to rule against aliens as owners of bu,i 
Jines. 

The department also rules that motor 
vehicles used exclusi\'ely for sightsee­
ing purposes or for carrying guests to 
and from hotels are not exempt from 
regulation by the city authorities. 
Under the department's ruling also 
licenses from the Northampton City 
Council will be required for the opera­
tion of motor vehicles in that city. 

One important regulation promul­
gated requires thnt every licensee shail 
c,pcrate for 9 or more hours daily, un­
less accident or una\'oidable cause pre­
vents such operation, and the minimum 
period of operation shall be fixed b)· 
the City Council in the case o( each 
permit granted. On routes using the 
same terminals ns are used by electric 
rnilwnys, not less than 12 hours daily 
operation ii. required by tho Coun<"il 
unleas B\'oidable cause pre\'ents. 

To Test Re,:ulation of Hus Ratc.'1(.­
ln an effort to define the ex~nt of con­
trol by municipalities and the :IUchignn 
Public Utilities Commisi.ion O\'er inter­
urban buses, the Michigan Highway 
Transportation Association wilJ seek a 
court ruling on legality of the new 
Lansing city ordinance regulating rntes 
of interurbnn buses in that city. A 
temporary injunction is expected to be 
asked, as the ordinance takes effect 
Christmas Day. Dus operators claim 
the ordinance favors a competing com­
pany, the Michigan Electric Railway. 
They hold that cities do not ha\'(! such 
regulator;>· powers, except to afford pro­
tection to the public and that control 
rests with the state commission. 

P•k<' or C"•••·•••n••• ll•h•• Jlam<' •n )11.waakt't' F.xh•btt 



December rn, Hl24 E LECTR I C RAILWAY JOURNAL 1013 

Strike Over 
Tentative Agreement Between Com­

pany and l\len Reached in Southern 
and Central Illinois 

Employees of the Illinois Traction 
System (McKinley lines), on strike 
since Dec. 7, were expected to return 
following a tentative agreement be­
tween the men and officials at a con­
ference in Springfield on Dec. 11. The 
agreement, which was to be submitted 
to various local unions on Dec. 12, 
covers the question of the closed shop, 
overtime pay and arbitration of wages. 

The tie-up of passenger and freight 
service occurred within six hours after 
officials of the system claimed they 
were advised the strike would be called. 
The company is said to have been un­
willing to meet the demands of the men 
for an advance in wages of 10 cents an 
hour, time and one-half for overtime 
and closed shop conditions. Under the 
old wage contract, which expired on 
Dec. 1, brakemen were getting 50 cents, 
passenger motormen and conductor!! 
62} cents and freight crews 65 cents. 

More than 100 towns and villages in 
southern and central Illinois were af­
fected by the strike. Out of the sys­
tem's total mileage of 500 miles ap­
proximately 400 miles were involved. 
Trains continued to operate between 
St. Louis and Granite City, Ill., over 
the St. Louis Electric Terminal Rail­
way, a subsidiary, and on the Joliet­
Princeton division, the workers on 
those divisions having separate wage 
contracts with the railway. 

The strike did not affect local prop­
erties in Peoria, Bloomington, Decatur 
and Danville, where wages were re­
cently decreased by an arbitration 
board. 

D. W. Snyder, vice-president, at 
Springfield, Ill., issued a statement in 
which he asserted the strikers' com­
mittee of five had dealt unfairly with 
the company and the public by giving 
only six hours' notice of the intention 
to strike. Tildon E. Goddard of St. 
Louis, a member of the committee, 
denied this charge. Mr. Goddard stated 
the workers were polled on the ques­
tion of striking, the vote being 267 for 
and 18 against. 

Following conferences between offi­
cials of the company and the strikers 
on Dec. 8. A. McGuire, international 
representative of the union, declared 
the men were willing to waive their 
demands for an increase of 10 cents an 
hour if the company would grant over­
time of time and one-half for more 
than ten hours' work. However, this 
proposal was not put up to officials of 
the railway. 

Vice-president Snyder said it would 
be financial suicide for the company 
to submit to the demands for increased 
wages, pointing out that since the last 
wage agreement was reached the in­
come of the system had shown large 
losses instead of gains as was expected. 

No attempt was made by the com­
pany on Dec. 8 or 9 to move cars over 
the system, but much of the inconveni­
ence incident to a strike of this kind 
was removed by automobile trucks and 
buses, as many of the towns along the 
traction system are situated on hard 
roads. Steam railroads took care of 
the mail contracts of the system. 

The propositions submitted by the 
company to tbe men follow: 

"1. That the committee of five should 
have authority from the rank and file of 
our men to negotiate a new agreement ; 
that pending such negotiations an agree­
ment should be made continuing the last 
contract (except as to wages) until a new 
agreement should be made ; that the wages 
finally agreed to should be retroactlvo to 
Dec. 1, 1924. 

·•2. Whlle this company, In Its etl:orts t o 
continue railway service In its territory, 
has urgent need for reduced expenses and 
believes a new contract should carry with 
it lower costs, we are willing to co-operate 
to the extent of agreeing to the renewal of 
the recently expired contract for a period of 
from three to six months. This was later 
extended by the company to a full year. 

'"3. Believing that our position Is fair and 
one that wlll stand honest examination, we 
proposed that the committee and the- com­
pany enter into an agreement to submit the 
entire matter to arbitration, as arranged 
for In our last contract." · 

Maryland Railway Outlines 
Extensive Bus Program 

R. Paul Smith, secretary of the Blue 
Ridge Transportation Company, has 
filed a schedule with the Public Service 
Commission of Maryland covering 18 
interstate and intrastate lines utilizing 
Maryland highways. At the same time 
l\lr. Smith has pointed out that the 
Maryland roads constitute only a small 
part of the highway mileage planned 
for use. The company has already ab­
sorbed independently operated lines in 
the Baltimore-Frederick and Washing­
ton-Frederick districts and has signi­
fied its intention of acquiring through 
purchase the permits of other small, in­
dependent operators in other districts. 

The application is regarded as of 
particular interest as indicating the 
first step in a comprehensive plan for 
the more intensive use of the bus by 
the Potomac Public Service Company, 
of which l\Ir. Smith is general manager. 
That company, through its various sub­
sidiaries, now controls 91 miles of 
electric railway, operated mostly from 
Frederick, Md., as a center. 

F inal Arguments Heard on 
Interstate Bus Case 

An early decision is expected from 
the United States Supreme Court in 
cases involving the degree of authority 
that States may exercise over inter­
state traffic over public highways. 

The appeal of Buck vs. Kuykendal 
was argued before the court on Nov. 
25. This involves not only the primary 
question of interstate control, but the 
added factor of state control over a 
federal-aid highway connecting two or 
more States. Buck was refused a per­
mit in Oregon to operate an interstate 
bus line for through business only be­
tween points in Oregon and points in 
Washington. The lower courts upheld 
the state commissioner. 

The appeal of the Michigan Public 
Service Commission against the Duke 
Cartage Company was presented the 
court two days before the Buck case. 
This involves state regulation of traffic 
over an interstate highway not built 
with the assistance of federal-aid 
funds. 

Counsel were asked a number of 
questions by the justices in order to 
bring out points which struck the court 
as of especial importance in the issues. 

News Not~lfJ.:,'""- "' 

Baltimore Employees Receive 2 per 
Cent Increase-Shopmen and trainmen 
of the United Railways & Electric Com• 
pany, Baltimore, Md., in the annual 
conference of various classes of 
workers with President Emmons, were 
granted a 2 per cent increase in wages. 
The advance, affecting 5,000 men, will 
be effective Jan. 1, 1925. As a result 
minimum wages of shopmen will be 47 
cents instead of 46 cents an hour and 
trainmen's wages will be 52 cents an 
hour instead of 51 cents. 

Seeks Bus Permit. -The Portland 
Electric Power Company, Portland, 
Ore., has applied to the City Council 
for a franchise to operate a bus line in 
the St. Johns district, to supplement the 
present car service. The application 
provides for a 10-cent initial fare, with 
i;uch changes as are required by cost of 
operation determined from time to time. 
The application also provides that the 
company shall pay to the city $100 as 
an annual fee and $1 a seat a quarter 
for all buses regularly operated. Thirty­
minute service will be furnished. 

F ree Rides Mark Reopening of Road. 
-As part of its program to make re­
stored service in Kewanee, Ill., a suc­
cess the Kewanee Public Service Com­
pany invited residents of the city to 
ride free on the cars on Nov. 29, the 
day service was resumed. In an effort 
to popularize the service, the $1 weekly 
pass has been instituted. The restora­
tion of service by the property, at one 
time under the management of the 
Galesburg & Kewanee Electric Railway, 
was referred to in the ELECTRIC RAIL­
WAY JOURNAL, issue of Dec. 6. 

One-Man Cars in Service.-Five one­
man cars were in operation, on Dec. 8, 
on the lines of the Springfield Railway, 
Springfield, Ohio. Others will be placed 
in service in the near future. 

Ilill Would Limit Parking.-A bill is 
before the Mayor of Louisville, Ky., 
which will prohibit parking of autos 
on Fourth Avenue, Louisville, between 
6:30 and 9 a.m., and 4:45 and 6 p.m. 
This plan is expected to speed up traffic 
materially, especially during the evening 
rush hours. It will not affect parking 
during shopping hours to any extent. 

Use of Tokens Increased.-Since early 
in September, 1923, the Johnstown 
Traction Company, Johnstown, Pa., has 
been operating at a rate of four tokens 
for 30 cents and 10 cents cash instead 
of the former 7-cent cash and ticket 
rate. As a result of the present differ­
ential between the cash and token rates 
the use of tokens has increased to a 
point where now about 98 per cent of 
all revenue passengers use tokens. 

"Feeder" Lines Start.-The Indian­
apolis Street Railway, has begun the 
operation of "feeder" buses in two dis­
tricts of Indianapolis, Ind., where the 
car lines have not been extended as fast 
as the residence district built up. 
Preparatory to establishing the service, 
the company officials entertained 50 
city officials making a trial trip in two 
of the buses. Robert I. Todd, president 
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of the company, presided. It is the 
company's intention to place buses in 
operation at the ends of other street 
car lines. 

Bus Measure Proposed for Geori:in. 
- It nppeara practically certain that the 
next Legislature of Georgia will be 
called upon to consider several motor 
bui,; franchise bills nnd it is predicted 
that some meai,;ure of this nature will 
be passed to equalize the road mainte­
nance taxes. 

llenrini:s on Bus Fares Will Be He­
sumed.- Henrings will be resumed on 
Dec. 19 before the Michigan Public 
Utilities Commii,;sion on the petition of 
the Detroit United Railway to increase 
its bus fares between Detroit and Moun~ 
Clemens and Detroit and Pontiac. The 
decision in favor of n temporary in­
•crense was reached when the hearing 
wns resumed on Nov. 29 and higher 
farei,; became effective Dec. I. This 
increase to U cents a mile was referred 
to in the ELECl'RtC RAILWAY JOURSAL 
of Dec. 6. The 2-cents-a-mile rate 
·which was to be put into effect by the 
Detroit United Railway on Dec. 17 has 
been suspended pending the commis­
sion's investigation. The U-cent rate 
superseded the former 1-ccnt-n-mile 

·rate. 
Subway l\lovement to Be l'u.~hed.­

The Civic Council on Rapid Transit, a 
<:itizens' committee to sponsor the move­
n,ent for n subway and rapid transit 
for St. Louis, Mo., has been organized 
by representath·es of fifteen civic and 

· bui,;iness orgnnizations of the city. 
Orman J. McCnwley, chairman of the 

·Rapid Transit Committee of the Civitan 
Club, which began the subway mo,·e­
ment Inst spring, has been named chair­
man. A committee of Aldermen hns 
recommended an expenditure of $100,-

. 000,000 for n. subway system in the 
downtown district, the bonds to be paid 

. ofT over a period of 50 years from the 

. revenue from the subway. 
Seeks Higher Fare.-The Beloit Trac­

tion Company, Beloit, \Vis., has peti­
tioned the Wisconi,;in Railroad Commis­
sion to increase its fares from 5 cents 
to 7 cents and from 4 to 6 cents 
where tickets arc involved. No in­
crease, however, is asked in the present 
2-cent fare the school children of the 
city are obliged to pay. Last year the 
system was able to en.rn n return of 
-only 2 per cent on the investment. 

Breaks Into Print on Fifth Annil"er­
sary.-"Ore Line News," published by 
the employeei,; of the Northeast Okla­
homa Railroad, Miami, Okin., mnde its 
first nppenrnnce under date of Decem­
ber "as n medium of exchange of ideas 
<if benefit to each other and for dis­
tribution to the public of information 
thought to be of interest." The initial 
number recounts interesting events in 
the compnny's departments, camp nnd 
hospital associations, together with 
some traffic nnd trnck statistics of the 

· c?mpnny during its five years of opera­
tion. 

· Franchise Rights Extended.-Thc 
Southwestern Traction Company has 
retained its franchise rights to operate 
on the stTeets of Dnllas if it builds an 
interurban line to Irving by Aug. 31, 
1925, the City Commission decided Te­

. cently. The ordinance renews many of 
the rights granted in 1906 to J. Mercer 
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Carter and associates when a s:rstem 
not only to Irving, but to Cleburne and 
other points in Central Texas was con­
templated. The franchises have passed 
to E. P. Turner and associates, now 
known as the Southwestern Traction 
Company. Under the franchise granted 
Dec. 1 the Southwestern Traction Com­
pany has the right to Jay its own tracks 
west of Houston StTeet nnd to go over 
the Union Terminal tracks and the 
Trinity River ,vith II viaduct of its own. 
The company cannot lay tracks on the 
Commerce Street bridge. As a bonus 
for the franchise .!\Ir. Turner and asso­
ciates are to pay the city $100 n year. 
The franchise run:,; for a period of 
twenty years. 

Fare Proposals Suhmitted.-Negotia­
tions between the Council of Quincy, 
Ill., nnd the lllinoiii Power & Light 
Corporation, operating the Quincy trac­
tion system, nre proceeding on two fare 
proposals recently submitted by Ralph 
Carley, \\"estern division manager. A 
IO-cent cash fare, 7 checks for 50 cents 
or a monthly commutation ticket at 50 
Ct'nts to reduce the fare for frequent 
users is the first plan, with four checks 
for 25 cents and a cHh fare of 10 cents 
as the alternative. School children's 
fares remain at 5 cents in both plnn!!. 

Rates ApproYed.-The Public Service 
Commission has approved rates for the 
Syracuse Railway Co-ordinated Bus 
Lines, Inc., on its new line known as 
Colvin Street Bus Line, operated in 
city of Syracuse, N. Y. A fare of 7 
cents per capita or valid transfer issued 
by New York State Railways will npply 
for transportation of adult passengers 
between any two points on the bus 
lines. 

l'referi,; 1..ower Fnre with l..oss of 
Line.-The 5-cent fare with free trans­
fers will remain in effect on the local 
lines of the International Railway in 
Niagara Falls, N. Y., under a decision 
of the Public Service Commission. The 
company is, however, authorized to 
abandon iL-s Sugar Street line because 
receipts do not meet operating ex­
penses. The line is 2 miles long nnd 
covers the northeast section of the city. 
The commission gave the city of 
Nini::-arn Falls the option of allo";ng 
the International to continue the Sugar 
Street line at an increase in fare on all 
lines or abondoning this one line and 
keeping the fare undisturbed. The city 
accepted the abandonment plnn. It is 
expected that the company will now 
proceed with the work of removing the 
tra<"ks and poles. 

Foreign News 

Royal Commission Inspecting the 
Tramwnys in Austrnlia 

A Royal commission of experts is in­
vestigating the railways and trnmway11 
of Australia and New Zealand. The 
commission consists of Sir Sam Fny 
and Sir Vincent Hnven, with Charles 
Trnvi11, ns secretary, all of London . 
Sir Snm Fay was for 20 years genernl 
manager of the Great Central Railway 
nnd during the latter part of the war 
held the important position of director­
genernl of movements of railways at 
the Wnr Office. lie was president of 
the Institute of Trnnsport for the year 
1922-23 and Is n director of the Buenos 
Aires Western nnd Buenos Aires Great 
Southern Railways. Sir Vincent Ra,·en 
wns chief mechanical engineer to the 
North Eastern Rnilwnys for a period of 
12 years and durinR' t.he early part of 
the wnr was chief superintendent of 
the nn1ennl factories nt Woolwich, and 
Inter became controller of the arma­
ment production nt the Admiralty. l\lr. 
Travis is associnte editor of the British 
Railway Ga:ette and editor o{ the 
Railwa11 E11ginrn-. 

Swiss Railway De,·elopmcnt 
Plans for 1925 

The budget of the Swiss Federal 
Railwa:rs, Berne, Sv.itzerlnnd, for 1925 
pro,·ides for the expenditure of 51,433,-
140 francs for electrification work, 
25,060,000 francs for ndditionnl electric 
locomotives and motor coaches and 
2,000,000 francs for installation of elec­
tric heating appliances in the passenger 
rolling stock. Included in the proposeJ 
work is a new line mnking direct con­
nection between the Havenstein line 

and the Aara line, for which 1,190,000 
francs was appropriated. New esti­
mates arc to be prepared for a new 
line in the Surbtal district. This line 
was first proposed in 1920. 

There are at present 382 miles of elec­
trified lines of the Swiss Federnl R.ail­
way11 and woTk will 1100n be completed 
on the Zurich-Olden line, 40 miles; 
the Olsten-Berne section, 371 miles; 
t.he Zurich-Winterthur line via Wal­
Jisellen and Kloten, 25i miles; the 
Zurich-Rappers\\;11 line, 22i miles; the 
Lausnnnc-Vallorbe-Yverdon line, 40 
miles, nnd the Palezieux-Lausanne and 
Renens-Gene\'& sections, 45i miles. 

A contrnct has been made with the 
Berni!1chc Kraftwerk Gcsellschaft for 
the supply of current for the lines al­
ready electrified and those to he elec­
trified. The contract is for 20 years 
and will mean a savini:- of 11 per cent 
over the present cost of current. Plans 
were npproved for the construction of 
substations nt Kersers, Rupperswil 
and Rudoux, 9,615,000 francs havini: 
been appropriated for the work. 

The Swiss Federal Rn.ilwnys now hall 
in use 227 sini::-le-phnse electric loco­
motives and motor conches, exclusive 
of those on the Seethnl line. It is. 
thought that 304 will be required hr 
the end of I 926. 

L. C. C. to Use Sorbitic Rails.-The 
London County Council hns arrangf'o:I 
for 200 tons of trnmwny rails to be 
treated by the Sandberg sorbitic proc• 
el's, al a cost not to exceed .£360. Thi~ 
pro<"ess has been extensively used in 
Great Brit.sin with great succes5. A 
description of the u~c of sorbitic rnils 
in Boi,;ton wall published in thi!t pnpeT 
for Jul)· 26, 1924. 
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Financial and Corporate 
A letter addressed by the receiver to 

the reorganization managers states that 
in about five and one-half years of the 
receivership a total of $5,125,517 bas 
been expended on the railway, its 
equipment and power facilities, of which 
sum $4,498,598 is net addition to the 
capital plant. In the same time, $20,-
145,235 was expended for maintenance 
and replacements. 

Final l\loves Being l\lade 
eorganization Plan for St. Louis Sys­
tem Enters Upon the Final Stages 

Before Court and Commission 

The reorganization plan for the 
nited Railways, St. Louis, Mo., will be 
resented informally to the Missouri 

blic Service Commission in the near 
ture for approval. The plan has 

!ready been submitted to Federal 
udge Faris for his information and 

ormal approval. This was disclosed 
ently when the court denied a group 

f attorneys representing holders of 
dgments against the United Railways 
e right to intervene in the foreclosure 

ction against the railway. The court 
ook this position when counsel gave 
ssurance that all of the judgments 
gainst the company were to be in full 
·ith interest in the reorganization plan. 
udge Faris stated that the move 
·as premature and that when the time 
me for such action the petition could 
filed. 

The court will be asked to decide 
hether the reorganization committee 
ust pay off the $4,100,000 of under-
ring bonds to cure the default in the 
0,300,000 issue of general 4 per cent 

onds of the United Railways or extend 
e underlying bonds. This phase of the 
organization is the only one that has 

ot been finally agreed upon. The ten­
ative plans call for the paying off of 
he underlying bonds at this time, but 

the court holds that the bond can be 
xtended it would furnish the reorgan-
zation committee that much more 
·orking capital at This time. 

$14,195,512 IN CASH 

Attorneys for the reorganization com­
ittee have advised that the underlying 

onds may be extended legally, but 
ttorneys for the bondholders' commit­
ee have taken the position that the 
onds must be paid off to cure the de­
ault in the general bond issue which 

curred when the company was unable 
take up the underlying bonds at their 

riginal maturity dates. 
The reorganized company will raise 

unds through the issuance of $6,000,-
00 in new bonds to be sold at 90, thus 
1etting $5,400,000, and through the sale 
f 343,645 shares of common stock to 
resent holders of preferred stock, 
ransit bonds and common stock at 
12.50 a share, netting $4,295,562. It is 
xpected that the cash in the hands of 
eceiver Rolla Wells will be ;4,500,000 
hen the receivership terminates. This 

~ould give the new company a total of 
14,195,512 cash, which could be used to 
ay off the $4,200,000 in receiver's cer­
·ficates, $2,000,000 Suburban bonds and 
ossibly the $4,100,000 of underlying 
nds. 
It is planned to ask the Missouri 

Public Service Commission for authority 
earn 7 per cent on a valuation of 

57,200,000, or $4,004,000. That would 
.nable the company to meet all of its 
fixed charges and begin immediately to 
pay dividends on the preferred, with a 

remainder left over to apply to the 
common stock. 

The plan for the reorganization of 
the United Railways, St. Louis, Mo., to 
which reference has been made in recent 
issues of the ELECTRIC RAILWAY JOUR· 
NAL, contemplates the organization of 
two companies to succeed to all the prop­
erties of the system, one of which, for 
the present, is termed the new com­
pany, and the other, the new Suburban 
subsidiary. The new company is to 
issue $6,000,000 of new collateral notes 
or first and refunding mortgage bonds, 
probably bearing interest at 6i per 
cent; 53,845 shares, probably no par 
value, $7 dividend cumulative preferred 
stock and 343,645 shares of no par value 
common stock. The new Suburban com­
pany will issue $4,500,000 first mort­
gage 5 per cent bonds. 

NEW BONDS AND STOCKS TO BE SOLD 

Of these securities, $6,000,000 new 
company bonds are to be sold at about 
90 and the 343,645 shares of new, com­
mon stock are to be disposed of at 
$12.50 per share. It is estimated that 
treasury cash will amount to about 
$4,500,000, so that a total of about 
$14,195,562 cash will be available for 
the purposes of the plan. This money 
is to be used in the payment of the 
receiver's certificates, for the retire­
ment of $1,640,000 Cass Avenue & Fair 
Grounds Railway first 5 per cent bonds, 
$986,000 Compton Heights, Union Depot 
& Merchants' Terminal Railroad first 
6s and $1,474,000 Lindell Railway first 
5s, now 8 per cents, all at par. These 
issues matured by their terms during 
the receivership. 

There will also be funds for the pay­
ment at par of $2,000,000 St. Louis 
& Suburban Railway first mortgage 
5s, now 8s, and for payment on account 
of $2,937,000 in respect to $9,790,000 
now outstanding St. Louis Transit Com­
pany improvement bonds, due Oct. 1 of 
this year. After these payments hav.-! 
been provided for it is expected that 
nearly $900,000 will remain for the ex­
pensei; of the reorganization and work­
ing capital for the new company. The 
$4 .500,000 of bonds of the new Sub­
urban company are to be issued in 
exchange, par for par, for St. Louis 
Suburban Company general mortgage 
5s, which matured April 17, 1923. 

There will still remain outstanding 
~ 30,300,000 United Railways first gen­
eral mortgage 4 per cent bonds, dated 
July 1, 1889, due July 1, 1934, of which 
$42,000,000 were originally authorized, 
$32,231,000 issued and .$1,931,000 can­
celed. These bonds remain as the senior 
lien of the new system. The only bonds, 
therefore, materially affected by the 
plan are the St. Louis Transit improve­
ment 5s, each $1,000 of which is to 
receive five and one-half shares of new 
$7 dividend preferred stock and $300 in 
cash. Both preferred and common 
stocks of the old company are elimi­
nated except that the owners of the 
same will have certain rights to sub­
scribe to the common stock of the new 
company at $12.50 per share. 

Under date of Oct. 1 Rolla Wells, 
receiver of the company, reported to 
Frank 0. Watts, chairman of the reor­
ganization committee, on the earnings 
of the company for the twelve months 
ended Dec. 31, 1923, and the eight 
months Jan. 1, 1924, to Aug. 31, 1924. 
These figures follow: 

Eight 
Mooths 

Year Ended Jan. I to 
Dec.31,1923 Aug.31,1924 

GrOl!5 operating revenue .. . . $211,453,445 $13,124,895 
Operating expenses (includ-

ing reeerves aod taxrs) . .. . 16,95S,786 11,362,136 

Income from operation ..... $3,497.659 $1,762,759 
Non-operating iocome..... . 22S,700 182,641 

Gr088income . . . ........... $3,723.3S9 •SJ,94S,400 
Iotere8t And miscellaneous 

charges........ ......... 2,913,614 1,902,528 

Surplus . • • . . . . . . . • . . . . . . . $809,745 $42,872 
• It is estimated that for the year 1924, based on 

10 months actual results , this grOM income will 
amount to $2.954,850. 

• The United Railways, then known as 
Central Traction Company, was formed 
in 1898 as a consolidation of about 
thirty existing companies up to that 
time operating more or less independ­
ently. As a result of the assumption of 
securities then existing, the issuance of 
additional bonds at about the time of 
the consolidation and subsequently, thi!! 
railway system of now approximately 
483 track miles has a capitalization of 
$91,986,000, of which $50,690,000 was 
interest-bearing indebtedness, repre­
sented by bonds of various kinds re­
quiring $2,361,980 yearly for interest 
alone. In addition, the company bor­
rowed as a short-term accommodation 
from the War Finance Corporation 
$3,235,000, the inability to repay which, 
so it is stated, in 1919 was the direct 
cause of the appointment of the re­
ceiver. 

Holders of Chicago Securities 
Willing 

Bankers who represent the holders of 
approximately $100,000,000 of securities 
of the various properties comprising the 
Chicago Surface Lines have promised 
the city of Chicago to accept the city's 
notes in exchange for Surface Lines 
securities in the event of a municipal­
ization of the lines. All they ask is 
protection in the management of the 
lines and other safeguards during the 
life of the notes. 

For more than three weeks quiet 
accumulation of the underlying bonds 
of the Surface Lines companies has 
been in progress. Additional activity 
resulted from the city's acquiescence 
to the traction bankers' ultimatum for 
a price based upon capital account 
value, $162,000,000, or appraisal. In­
asmuch as experts declare the appraisal 
of the Surface Lines will exceed the 
$162,000,000, it was said that would be 
the figure paitl. 
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Yonkers lfailroad Lost $350,000, 
Commission Told 

Evidence of losses for 1!123 and the 
first six months of 1924 totaling more 
than $350,760 on the five trolley lines 
it seeks to abandon in Yonkers was 
submitted to the Public Service Com­
mission at the 11econd hearing held in 
Yonkers Nov. 21 on the petition of the 
Yonkers Railroad, a subsidiary of the 
Third Avenue Railway of New York, 
for abandonment. Public Service Com­
missioner Oliver C. Semple conducted 
the hearing, whicn was adjourned until 
some time in December. 

The gross receipts for tho fiscal year 
ended September, 1924, were $1,285,823. 
In 1!)18 the gross receipts approxi­
mated $824,000. Sinco that year, 
moreover, there have been three wage 
increases. E. 1\1. T. Ryder, civil engi­
neer in charge of the track repairs for 
the Yonkers Railroad, estimated that 
the cost of replacing tics and executing 
general reconstruction on various parts 
of the five lines under discussion would 
total approximately $174,200. With no 
tracks to repair on these routes a sav­
ing of $25,000 a month would result. 

Definite assurance that the company 
was willing and prepared to substitute 
bus service in place of the five trolley 
routes was gh·en by railway officials, 
who declared that the operating costs 
of their roads had increased since 1!118 
and that the 191!1 peak prices for ma­
terials had not been reduced. 

Successor Officers Named 
The personnel of the Winona Serv­

ice Company, "'anmw, Ind., incorpo­
rated several months ago to operate the 
line formerly known as the Winona 
Interurban Railway, · is aa follow11: 
President, Harry Reid; vice-president, 
Theodore C. Frazer; secretary and 
treasurer, J. P. Goodrich; auditor, J. R. 
Steinebach; in charge of operation, F. 
L. Oppenheimer; roadmaster, C. L. 
Reese; master mechanic, C. F. Sigler; 
line foreman, 0. R. Ferguson; 11afety 
director, James Harmon; purchasing 
agent, W. S. Campbell; traffic manager, 
J. 0. l\lotto, and chief electrical engi­
r.cer, C. C. Argalite. 

All Preferred Stock of New 
Orleans Property Sold 

Every car of the New Orleans Pub­
lic Service, Inc., comprising the entire 
parish of Orleans, bore the following 
announcement on Dee. 2: 

ALL SOI,D 
All lhe preferred slock we havo lo ol'Cor 

nt this lime hns been sold. Thousands ot 
our customers and f'mployee!' aro now 
stockholders In this company. \\'e apprecl­
nle lhlJ expres11lon ot confldtmce. TIIA?lo'KS. 

NEW 0RU:ANB Pl!BLlC SEaVICE. INC. 

This announcement concluded the 
advertising campaign for the sale of 
preferred stock of the company started 
some time ago. l\lore than 15,000 
shares of stock were sold to 5 200 indi­
viduals. The clerical force~ of the 
company, conductors and motormen, the 
trackmen and other employees of the 
transportation .and. maintenance of way 
departments of the system all enlisted 
as salesmen. 

In referring- to the gratifying re­
sults and the encouragement given the 
company by the public of New Or­
leans II. B. Flowers, president of the 
company, disclosed that an Eastern in­
vestment banking house had purchased 
for distribution among its investors a 
substantial block of the stock, absorb­
ing all of the preferred stock now 
available. 

Beaver Valley Company Aban­
dons Two l\liles-Coaches 

Substituted 
The Beaver Valley Traction Company, 

New Brighton, Pa., has abandoned, 
with the common consent of two dif­
ferent toYms, a division of its property 
2.6 miles long, replacing the service 
with motor coaches. The line aban­
doned connected the towns of New 
Brighton and Bea\'er Falls and tra­
\"ersed sections of the towns different 
from those covered by the trunk line of 
the company. 

The railway line did not pay. Lack 
of revenue prevented the company from 
keeping up its maintenance. To re­
habilita!c the property would have in­
\'oh·ed an expenditure of $125,000. 
When the two boroughs decided to im­
pro,·e the 11treets over which the line 
operated the quest.ion of abandonment 
arose. The two towns requested the 
railway to repair its pavement and 
fulfill the franchise requirement.~ This 
proposal was met by the request that 
the two towns resurface o,·er the tracks 
of the railway and permit operation of 
coaches instead. 

In obtaining the approval of the Pub­
lic Service Commission for the aban­
donment of the railway and the right to 
operate coaches, C. D. Smith, general 
manager, was able to haYe the borough 
representatives appear before the com­
mission ns witnesses for the company. 
Xo protests were filed. One section of 
the agreement mnde ";th the borough 
describing the rights still held by the 
traction company states that the ngree­
ment shall be in effect for 4!l year!! 
with the right reserved to the railway 
at any time pre,·ious to the end of the 
term to reconstruct the rnilway tracks. 

It is provided, howe\'er, that in such 
e\'ent the traction company or its suc­
cessors so reconstructing the tracks 
shall bear the entire cost of repaving 
between the rails and 18 in. outside. 

Another section stated thnt the 
Borough of Beaver Falls shall not 
grant to any other company or indi­
vidual the use of tho streets covered by 
the contract for railway purposes. 

The coach line ill now being operated 
o,·er the resurfaced streets and is giv­
ing more service than the former single­
track railway line. This operation is 
by the Bea\"er Vnlley Motor Coach Com­
pany, a 11ubsidiary of the Traction 
Company, under the management of 
C. D. Smith. A IO-cent cash fare pre­
vails, with a ticket rate of se\'en for 
60 cents, instead of the previous 5-cent 
fare which existed on the car line. The 
coach line is earning 30 cents per mile. 
The railway earned 23 cents per mile. 

This is only one of the three coach 
lines being operated under the super­
vision of ·l\lr. Smith in the· tCTl"itory 
covered by the Beaver Valley Traction 
Company. One of the other lines is oper-

ated from the terminal of the Pittsbur~ 
& Beaver Street Railway at Leetsdal 
through the Boroughs of Edgewort: 
Shields, Quaker Valley and Sewickle 
making connections with cars of tt 
Pittsburgh Railways at the Sewicklc 
Bridge. The third line is that operate 
between Rochester and Colona, acroi 
the Ohio River Bridge from Rochesti 
into the Borough of !\lonaca, parallelin 
the tracks of the Beaver Valley Tra, 
tion Company to the end of the line ar, 
then continuing on to Colona, a distan< 
of 0.875 mile. 

Pierce-Arrow coaches are being ru, 
They are rquipped with bodies made b 
the E. J. Thompson Body Compan: 
Pittsburgh. Each 11eats 24 passenger. 

The railway did not feel that it wa 
warranted in risking the $125,000 fc 
impro,·cments and still face possibl 
further unprofitable operation of t~ 
railway. As compared with this e, 
penditure the bus installation is est 
mated to have cost $21,000. After thn­
months operation the gross earnings c 
the bus line are 30 per cent greau 
than the earnings of the railway for 
11imilar average comparnble period. 

Six-:\lile Vermont Ro:td 
Discontinued 

The Bellows Falls & Saxtons Rivt' 
Street Railway, Bellows Fall!!, Vt., o 
crating 6 miles of electric railway in 
town of 5 000 inhabitants, hns been d1 
continued. A year ago the carhouse an 
most of the rolling stock were destroy• 
by fire and nlthough the equipment \\W 
replaced and the service maintaiM 
the compnny was dealt a financill 
re,·er11e that ha11 added to its di• 
culties. E. A. Pierce, former 11uperi■ 
tcndent, is running a taxi sen·icc 
carry mnil nnd passenger service. • 
11peeial pro\'ision has been made I 
the large freight service that was do■ 
by the railway. At a public meeti 
on Dee. 6 business men and citizens 
Saxtons Ri\'cr were recorded as 
posed to the establishment of a 
line, and for the present will rely 
the taxis and on Independent, Jl 
vately conducted facilities for handli 
freight. The road was built by 
W. Blakeslee t.:. Brother, New Hav 
and members of that family have 
the principal owners. It was OJ>\' 
for sen;ce on June 13, 1!100. 

Trenton and Philadelphia 
Companies l\lerge 

The Trenton, Bristol t.:. Philadelp 
Street Railway, the Pennsylvania 
Xew Jersey Stl"('Ct Railway and 
Philadelphia, Frnnkford & Tn 
Traction Compan:r, Phil::idelphia, 
hn\'e been consolidated. The compa 
intends to rebuild n goodly portion 
the rondwny between Trenton 
Bristol and purchase new cars 
the intention of cstablh•hing exp 
service between Trenton, N. J., and 
elevated railwny of the Philadclr 
Rapid Transit Company at Frankfo 
The purchase b)' the B!"i~tol com(la 
takes all the franchise rights t 
Pennsylvania & New Jersey now has 
Pennsylvania, including the Morris, 
and Yardley lines, and also the term' 
privileges of the Trenton & Prin 
Traction Company at Trenton, N. 
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Preferred Stock Offered.-The Old 
olony Trust Company, Boston, and 
onbright & Company, New York, are 
ering at $97 a share and accrued 

"vidends to yield more than 7.20 per 
nt 22,000 shares of cumulative pre­
rred stock (no par value) of the 
ew Orleans Public Service, Inc., New 
leans, La. The company owns and 
erates properties formerly owned and 
ntrolled by the New Orleans Railway 
Light Company. These include 222 

iles of electric railway. The value of 
e property as recognized by the city 

New Orleans for rate-making pur­
ses, including expenditures for addi­
ns and improvements to Oct. 31, 1924, 
about $59,500,000. 
Bonds Offered.-A syndicate, headed 

Estabrook & Company, Boston, is 
ering at 92 and interest to yield 5.55 
r cent $2,000,000 of first and refund-
g mortgage 5 per cent gold bonds 
the Columbus Electric & Power Com­
ny, Columbus, Ga. The bonds known 
Series B, are dated Nov. 1, 1924, and 

e due Nov. 1, 1954. The proceeds 
om this series will provide a portion 

the fund for new hydro-electric de­
lopment at Bartlett's Ferry, now in 
e course of construction. 
Dividend Increased by Public Service 
rporation of New Jersey.-Directors 
the Public Service Corporation of 

ew Jersey at their meeting on Dec. 2 
creased the dividend rate on the no 
r common stock from $4 to $5 by 
claring a quarterly dividend. Thomas 
. l\IcCarter, president of the corpora-
on, in a statement following the meet­
g, said. "For ten months, this year 
e number of electric meters on our 

nes increased in round figures from 
6,000 to 505,000, a gain of 79,000, and 
the same period the number of gas 

eters in service jumped from 609,000 
nearly 638,000. There is a con­

nued healthy demand for electricity 
d gas for industrial purposes, and 
e transportation situation is measur­

bly better than it was a year ago." 
Stock Increased.-A certificate has 

een filed in the office of the Secretary 
f State at Albany increasing the au­
orized capital stock of the Elmira 
ater, Light & Railroad Company, 

lmira, N. Y., from $5,200,000 to 
6,200,000. 

Increased Fare Does Not Reduce 
atronage.-Receipts of the Springfield 
treet Railway, Springfield, Mass., for 
ovember, show that there has been 
ttle reduction of patronage as a result 

the increase of fares from 7 cents to 
cents with three tickets for a quar­

r. Operating receipts for the month 
ere $248,097, against $238,293 for the 
rst thirty days of October and $241,565 
or November, 1923. It is stated by 
eneral Manager H. M. Flanders that 
1 per cent of the revenue for last 
onth was derived from the., sale of 

"ckets at the three-for-a-quarter and 
ne rates and that the increased use 

f tickets has had a decided effect in 
peeding up traffic. 

Auction Sales in New York.-At the 
blic auction rooms of A. H. Muller & 

ons there were sold this week $10,000 
Second Avenue Railroad, New York, 

. Y., first mortgage 5 per cent bonds 
ue February, 1948, 1908 and subse­
uent coupons attached, $100 lot. 

Approval of $2,000,000 l\lortgage 
Sought. - Approval -of a corporation 
mortgage and immediate issuance of 
$2,000,000 of general mortgage bonds 
was asked in an application filed with 
the Illinois Commerce Commission at 
Springfield, on Nov. 29, by the Aurora, 
Elgin & Fox River Electric Company, 
Aurora, Ill. The company operates 75 
miles of electric railway. 

Seeks Interest Share.-The city of 
Seattle and the State of Washington 
have brought actions against King 
County in the Superior Court, seeking 
a share of the $254,261 interest un the 
1919 street railway taxes recently paid 
the county by the Puget Sound Power 
& Light Company. The city contends 
its share is $1f3,725, while the state, 
through Attorney-General John H. 
Dunbar, asks for $38,213. County 
Treasurer W. W. Shields has stated that 
he will resist the action, maintaining 
that while both city and state were en­
titled to a share in the delinquent taxes, 
they had no title to interest. 

Petition for Abandonment Filed.­
The Public Service Commission held a 
hearing recently at New York City 
before Commissioner Semple on the 
application of the Northport Traction 
Company for consent to discontinue its 
2.69-mile surface railroad at Northport, 
L. I. The road runs from the station 
of the Long Island Railroad to the vil­
lage proper. 

Manhattan Payment Deferred. -- At 
the meeting of the directors of the 
Interborough Rapid Transit Company, 
New York, on Dec. 9, it was voted that 
the installment of Manhattan dividend 
rental, due on Jan. 1, 1925, be deferred. 
Under the terms of the Interborough-
1\Ianhattan readjustment plan of 1922 
the amount of the quarterly installment 
of Manhattan dividend rental due on 
Jan. 1, 1925, is determined by the earn­
ings for the three summer :months 
ended Sept. 30, 1924. The earnings for 

that period, calculated as provided for 
in the plan, were not sufficient to war­
rant payment at the 5 per cent annual 
rate now applicable. 

Additional Appropriation Required.­
A final appropriation of $10,000, suffi­
cient to carry on the work of valuing 
the properties of the Milwaukee Ele~­
tric Railway & Light Company m 
connection with the proposed service-at­
cost contract with the city, has been 
requested by the street railway acquisi­
tion committee. Previous appropria­
tions have permitted an audit of the 
company's records up to 1921. This 
additional amount is needed so that the 
inspection of the books for 1922, 1923, 
1924 will be completed by July, 1925. 

Merger to Proceed.-The State Public 
Utilities Commission has refused to 
pass on an application for approval of 
the sale of the Tiffin & Fostoria Rail­
way to the Toledo, Fostoria & Findlay 
Railway for $30,000. This is taken to 
mean an early merger of the two lines. 
The application was not acted upon by 
the commission on the ground that it 
lacks jurisdiction over the sale. 
Through Toledo-Tiffin service will be 
started by Jan. 1. 

Another Duluth-Superior Payment.­
The Duluth-Superior Traction Company, 
Duluth, Minn., has declared a dividend 
of $1 a share on the preferred stock, 
payable on Jan. 2 to holders of record 
Dec. 16. This is the same amount as 
had been paid quarterly for some time, 
with the exception of the payment due 
Oct. 1 which was passed . 

l\lortgage Bonds Offered.-.A.. syndi­
cate headed by Harris, Forbes & Com­
pany, New York, is offering at 95 and 
interest yielding more than 6.45 per 
cent $3,266,000 of first and refunding 
mortgage 5 per cent gold bonds of the 
Montreal Tramways, Montreal, Que., 
operating 270 miles of electric railway. 
The bonds are dated July 1, 1911, and 
are due July l, 1941. 

1i11 
Book Reviews 

11111 

Industrial Coal; Purchase, Delivery and 
Storage. 
A report ot the American Engineering 

Council. 419 pages. Ronald Press Com­
pany, New York, 1924. 419 pp. 

This engineering survey of the pos­
sibilities of improving present methods 
of purchase, delivery and storage of 
coal was made at the request of the 
Federal Coal Commission and has been 
conducted with the co-operation of 
more than 400 engineers. The results 
are presented in 12 chapters, each 
signed by the author or authors, who 
took a prominent part in the study. 

Briefly, the committee believes that 
seasonal storage of coal by consumers 
will overcome most of the difficulties 
now experienced, that sufficient storage 
will be obtained if each consumer 
annually purchases coal on a uniform 
monthly delivery basis, that such stor­
age can be undertaken without serious 
risk or loss at a not very large expense 
and that this storage should take place 
at the point of use, or as near thereto 
as possible. 

Management's Handbook 
By a statt ot specialists, L. P. Alvord, 

editor-In-chief, Roland Press Company, 
Xew York. 1924. 1607 pp. 

In view of the great progress made in • 
recent years in administration and man­
agement engineering, there is un­
doubtedly a call for a handbook on the 
subject, and the one just published, the 
first to be compiled, well answers the 
requirements. There are 32 sections in 
the book, each written by one or two 
experts. Briefly, these sections are 
divisible in three groups. The first, in­
cluding the first four sections, is 
devoted to general information of fun­
damental character. The 17 sections 
forming the second group deal with 
established management functions, 
methods and mechanism, while the 
third covers such basic information as 
economic principles underlying indus­
try, organization, budgetary methods, 
cost accounting, etc. There is much in 
the book which will be found useful on 
an electric railway property, particu­
larly in the shops and storerooms. 
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Personal Items 

Earl Sipe Made Akron City 
Superintendent 

Earl Sipe has recently been ap­
pointed superintendent of the Akron 
City railway system and the Akron­
Barberton-Wadsworth Division of th'? 
Northern Ohio Traction & Light Com­
pany. Mr. Sipe takes the place made 
vacant by the promotion of O. L. Free­
man to traffic engineer. John Flaherty 
has been acting as superintendent since 
Sept. 1. He will continue as assistant 
city superintendent, the position he held 
prior to the transfer of Mr. Freeman. 

Mr. Sipe has been general foreman 
of the Kenmore shops aince May 15, 
1923. Prior to that time he Wal! chief 
clerk to the superintendent of equip­
ment in the 11hop. He began work \\;th 
the company Bl! train dispatcher at 
Silver Lake Junction on Sept. 16, 1918, 
coming from the Cleveland Southwei-t­
ern. He has had much experience as a 
motorman, conductor, train dispatcher, 
shop worker and instructor of trnin­
men. He is thoroughly ncquainted with 
the Akron City work, as well as with 
the balance of this system. 

l\f'r. Sipe entered railway service in 
May, 1906, when he became a conductor 
on the city lines of the Mansfield Rail­
way, Light & Power Company, in 
l\lansfield, Ohio. lie was then in his 
teens. In June, 1908, he secured a 
place ns motorman on the Cleveland, 
Southwestern & Columbus Railway, 
running between Buc)·rus and Cleve­
land. 

Two years later Mr. Sipe went to the 
Illinois Traction Company, with head­
quarters in Decatur and Staunton, 111., 
ai- train dispatcher. Three years lat.er 
he went back to the Cle\'eland, South­
western as trnin dis1mtcher at Mans­
field. In the spring of 1916 he was 
appointed traveling motorman over the 
entire system. In this work he acquired 
a general knowledge of men and learned 
the value of proper instruction. The 
following year he was appointed as 
general foreman of the Elyria shops. 
In September, 1918, Mr. Sipe entered 
the service of the Northern Ohio Trnc-

• tion & Light Company, in train service 
and shop work. 

Blaine Ga,·ett, secretary of the Amer­
ican Public Utilities Company, Grand 
Rapids, Mich., recently sol<I to the 
Ini-ull interests, has gone into the 
wholesale oil and coal business in that 
city. Associated with l\lr. GaYett is 
Willis J. Ripley, formerly treasurer of 
the company. 

A. L. Linn, Jr., formerly vice-presi­
dent and treasurer of the United Gas & 
Electric Corporation and the United 
Gas & Electric Engineering Corpora­
tion, New York, N. Y., has recently 
been elected president of the Colonial 
Gas & Electric Company, which has ac­
quired the Newport Electric Corpora­
tion, Newport, R. I. The company at 
Newrort operates the electric railway 
in Newport, Midtlletown, Port.,mouth 

and Tiverton and generates electric cur­
rent for light and power purposes in 
Newport, Middletown, Portsmouth and 
Jamestown, R. I. Mr. Linn is very well 
known in the electric rnilway field. He 
entered rnilway work in 1893 with the 
Cle,·eland Railway and later was for 
many years with the Utica & Mohawk 
Y,alley Railway and the New York 
State Railways. 

F. R. Smalley has resigned as traffic 
manager of the San Diego Electric 
Railway, San Diego, Cal., to become 
general manager or the California Par­
lor Car Tours, Inc., with headquarters 
at San Francisco. 

Ralph I-'. Carley, Quincy, has been 
named general manager or the western 
Illinois division or the Illinois Power & 
Light Corporation, ,vith George F. 
Grote assistant manager. The head­
quarters are to be established in Gales­
burg, 111., with the completion of the 
remodeling or the block at Kellogg and 
Simmons Streets. These men will di­
rect bu!'iness and operation of the inter­
urban lines and local traction lines in 
the Quincy, Gah·a, Monmouth and 
Gall'sburg districts of the division. 

II. N. Wood has been appointed com­
mercial manngl'r or the Pennsylvania­
Ohio system, in chnrge of all sales and 
allied activitie!'. He has held various 
positions with the system 11ince 1914. 
Prior to that he was connected with the 
Westinghouse Electric & ::',lanuractur­
ing Company. 

F. It. l'hillips, mechanical and elec­
trical enginel'r of the Pittsburgh Rail­
ways, Pittsburgh, Pa., \\-as re-elected 
11re!'ident of the Pennsylvania Street 
Railway Association at the meeting of 
the ml'mbers of that association, in 
Harrisburg, on Dec. 5. 

H. Harland Horton, ,·ice-pre!!ident or 
the International Railway, Buffalo, 
N. Y., in charge of traffic, has moved 
to Philadelphia and will be associated 
with the Philadelphia Rapid Trani:it 
Company, in special work. Herbert G. 
Tulley, prl'sident of the lnternntional, 
says that ::'>Ir. Horton will remain an 
officer or the Buffalo comp:my. 

John Goguel has been made road­
master of the Fort Wayne & Decatur 
Traction Company, with office in Fort 
Wayne, Ind. 

J. W. Osborne, formerly master me• 
chanic of the Terre Haute, Indianapolis 
&; Eutern Traction Compnny, is now 
superintendent of equipment with 
office in Lebanon, Ind. 

W. II. Fairban'ks has succeeded C. H. 
Parr as secretary of the Charles City 
Western Railway, Chnrlcs City, Iowa. 

E. A. Young hns succeeded C. C. Coan 
as treasurer of the Clinton Street Rail­
way, Clinton, Iowa. 

L. B. Andrus has succeeded Joseph H. 
Brewer as president or the Northern 
Indiana Power Company, Kokomo, Ind. 
Fred O1\'ey has succeeded L. C. Fitz­
simmons as chief engineer of the power 
station. 

J. N. Campbell has succeeded Edwar 
Heydon as superintendent of overhea 
coni-truction of the Indianapolis Stree 
Railway, Indianapolis, Ind. 

G. Rake has been appointed genera 
foreman of the Kenmore shops of th 
Northern Ohio Traction & Light Co 
pany, Akron, Ohio, to succeed Earl Sip 
recently appointed superintendent 
the Akron city lines. Mr. Rake h 
been connected with the company r 
several years. 

I'. L Gray has replaced R. A. Cre 
as auditor or the Southern Illinois Rai 
way & Power Company, Harrisburg, II 
R. B. Tulpin is now the secretar 
He i-ucceeds P. A. Erlach. 

0. L Frazee has replaced J. 
Gannon as master mechanic of the Ga 
Street Railway, Gary & Hobart Tra 
lion Company and the Gary & V 
paraiso Railway, Gary, Ind. 

II. L Bennett, formerly secretary a 
auditor of the Vincennes Electric Rai 
way, Vincennes, Ind., is now in char 
of operation and is fulfilling the duti 
of secretary and treasurer. 

.A. n. Horr is now secretary of 
Chicago, Lake Shore & South Be 
Railway, Michigan Cit)·, Ind. Ile su 
ceeds R. R. Alexander, who perform 
the duties of secretary and trensurer. 

II. C. ::';lackay, formerly secreta 
treasurer and auditor of the Evanst 
P.ailway, Evanston, Ill., has been ma 
vice-pre..,ident, but will continue 
serve as secretary. Charles F. Spe 
,;cc-president in charge of operatio 
";)) perform the duties o! treasu 
The transportation department is 
charge of J. M. Sills. 

Obituary 
August Belmont 

August Belmont, chairman of t 
board of the lnterborough Rapid T 
sit Company, New York, financier a 
sportsman, died at 6:30 p.m. on Dec. 
in his npartmcnt in ~cw York, I 
than thirty-six hours after he had 
taken ill in his office. Mr. Belmont 
71 years old. 

The directors of the compan)·, as 
mnrk of respect for the memory of • 
B<!lmont, directed that at 4 o'clock 
the afternoon of his funeral, Frida 
Dec. 12, all mo\·ements of trains 
stopped for a period of one minute. 
11ddition the secretary was reque!-ted 
prepare an appropriate memorial to 
submitted at the next meeting for ent 
upon the minutes expressing the a 
pathy and profound regret of the 
rectors and recording their reeogni 
of his accomplishments, personal cha 
and integrity. 

One of the outstanding achieveme 
of Mr. Belmont wns the financial! 
the first New York subway. ::'>Ir. B 
mont had generally received a la 
i,hare of the credit for the success 
completion of the enterprise but 
more credit than is properly due 
him. Others hesitated, skeptical of 
outcome, but Mr. Belmont went ah 
Then when the correctness of his ju 
ment had beeri pro,·ed it wns sought 
jockey him out of his advanta,: 

Mr. Belmont obtained the eontr 
i•osition. 
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: the building of the original subway 
d a lease of the property for 50 
ars, with a 25-year renewal. When 

started to build the subway the 
hitney group began to make war on 
n for control of the transit situation 
New York. Thomas F. Ryan was 

~ principal member of the Whitney 
oup, and a battle to the finish ensued 
tween Belmont and Ryan. The 
,ulds, who controlled the Manhattan 
dlway, elevated lines, also waged war 
Belmont. Mr. Belmont finally leased 

e Manhattan for 999 years. 
Belmont and Ryan eventually ar­
nged for a merger of their traction 
cerests. This resulted in the organ­
Ltion of the Interborough-Metropoli-
1 Corporation, an incongruous finan­
LI structure which has since passed 
t of the traction picture and which 
any at the time felt was ill con­
ived. 
Mr. Belmont was jealous of the good 
me of the Interborough Rapid Tran­
: Company. Some years ago he said: 
rhe Interborough Is the only company 
my experience that can claim the dis-

ction or doing any serious service for 
1 Improvement or traffic conditions In 
~ater New York, In s pite o r the abuse 
hill! received. The treatment or this com-

pany has not been such as l o inspire fur­
ther effort on the part or priva te enterpri se, 
and until private enterprise Is en coura ged 
and confidence res tored w e won't h a ve a n y 
Improvement. You ca n s plit the presen t 
system into Its origina l com ponent parts, 
but You won't h a v e five reet a dditional 
se rvlt·e added lo the system . 

The transporta tion problem must b e 
treated from the s tandpoint or a r easona ble 
r eturn on the money Inves ted, whether It 
be the city's or private money . You can't 
treat it on a n Ideal basis. 

Mr. Belmont was educated at the 
Rectory School, Hamden, Conn., at 
Exeter Academy, at Haverford College 
and at Harvard College. He was 
graduated from Harvard in the class 
of 1874. He entered his father's bank­
ing house in September, 1875, the year 
after his graduation from college. Mr. 
Belmont learned the business from the 
ground up, and after his father's death 
in 1890 became the head of the house. 

William Harris, vice-president of the 
Fonda, Johnstown & Gloversville Rail­
road, Gloversville, N. Y., died on Nov. 
29 at Northville. He had been inter­
ested in this property since its construc­
tion, and was a member of the board 
of directors for many years. Mr. 
Harris was 76 years old. 

Manufactures and the Markets 
News of and for Manufacturers-Market and Trade Conditions 

A Department Open to Railways and Manufacturers 
for Discussion of Manufacturing and Sales Matters 

rages Up 100 per Cent Over 1914 
Wages, as measured by average 
1urly earnings, have made a net gain 

more than 100 per cent in the last 
1 years, while the average of the cost 
· living has made a net advance of 
,out 60 per cent. These figures are 
,ntained in a survey made a short 
me ago by the National Industrial 
onference Board. 
In September, 1924, the cost of living 
dex number determined by the board 
ood 63.7 per cent above the level of 
ily, 1914, as compared with 63.4 per 
,nt in September, 1923. During the 
1ar ended September, 1924, hourly 
Lrnings of all wage earners remained 
-actically constant. There was, there­
,re, no considerable change in "real" 
>Urly earnings during the year. 
The highest point reached, during the 
n years reviewed, by the index num­
!r of "real" hourly earnings based on 
mditions in July, 1914, as 100, was 
12, and the lowest point 139. In Sep­
,mber, 1924, it stood at 141. 
The substantial increase in actual 
eekly earnings between August and 
eptember of this year advanced the 
1dex number of "real" weekly earn-
1gs to 126 for the month in spite of 
ie fact that the cost of living index 
11mber had also advanced nearly a 
Jint. Translated into other terms it 
,eans that in September, 1924, the 
mtents of the average employed wage 
imer's pay envelope would purchase 
l per cent more of the necessaries of 
e than in July, 1914. 
In referring to the industrial depres-

1on from which the country is now 

definitely emerging, the board ex­
i,resses the opinion that the fear of 
the wage earner that a lower wage 
scale introduced as a temporary ex­
pedient may become a permanent level 
is not justified by facts. The wage re­
ductions of 1920 and 1921 paved the 
way for and hastened the recovery of 
1922-23, which was responsible in the 
early months of 1923 for the very gen­
eral wage increases. 

The report, which comprises the fuli­
est data up to the end of September, 
1924, concludes that employment, earn­
ings and hours of work all registering 
substantial gains at a time of the year 
when manufacturing activity is usually 
low may be regarded as reliable evi­
dence that the long anticipated upward 

Metal, Coal and Material Prices 
Metal•- New York Dee, 9, 1924 
Copper, electrolytic, centa per lb. . . . . . . . . I 4. 2S 
Copper wire bMe, centa per lb............ 16. 87S 
l,ead, eenta perlb...................... 8. 90 
Zinc, eenta per lb ....... . ..... , . .. .. . . . 7 . 4S 
Tin,Straita,eentaperlb . ........ .. . .... SS.00 

Bituminous Coal f .o.b. Mlnea 
Smokeleoe mine run, f.o.b. vrssel, H&mpton 

Road•, gr°"" torui ........ , .......... , 
Somerset mine run, Bostonbnct tons ••.•.• 
Pit tsburgh mine run, Pitt• urgh, net lone 
Franklin, IIJ., screenings,Chicago, net tons 
Central, Ill., aerecnings, Chicago, net tona 
Kall""8 screenings, Kansaa City, net tons 

Materials 
Rubber-covered wire, N. Y., No. 14, per 

l,OOOft .•........................... 
Weatherproof wire hase,N.Y.,centa per lb. 
Cement, Chicago net prices, without bag• 
Lln•eed oil (5-lb. lots), N. Y., per gal. .... 
White lead in oil ( 100-lb. keg), N. Y., 

eenta perlb.1 carload lots .... .. ....... . 
Turpentine (bol. Iota), N. Y., per gal ...... ' 

$4. 125 
2. IS 
I. 37S 
I. so 
I. 3S 
2, IS 

$6.6S 
17 . 7S 
2. 20 

$ 1. I 4 

O. IS2 
0,84 

turn has begun and that in spite of 
temporary reactions industry may rea­
sonably soon look forward to a more 
satisfactory period of operating condi­
tions. 

Large Lubrication Contract 
Renewed 

The Texas Company, producers of 
Texaco petroleum products, has re­
newed its contract with the Brooklyn• 
Manhattan Transit Corporation and the 
New York Rapid Transit Corporation. 
The contract calls for Texaco oils to 
lubricate the entire rolling equipment 
of these two great metropolitan transit 
organizations. 

Commerce Body Defends 
Trade Associations 

The position of American business on 
important current national economic 
questions was recently put before Presi­
dent Coolidge by the Chamber of Com• 
merce of the United States in a state­
ment setting out principles upon which 
the chamber lays emphasis as espe• 
cially timely. In each instance the 
chamber's proposals are the result of 
action by the organization's member­
ship. The subjects dealt with include: 
Repeal of income tax publicity; crea• 
tion of a national tax commission; 
declaration of a policy regarding trade 
associations; the establishment and 
carrying out of a merchant marine 
policy; development of waterways; the 
Railroad Labor Board; the setting up of 
an immigration commission, to recom­
mend and administer legislation; exten­
sion of the budget system. 

The chamber thoroughly believes 
that trade associations, legitimately 
conducted, are an essential element to 
the promotion of American business 
and that legislation which would make 
them impossible, or make it impossible 
for them to function properly, would 
hinder not only industry but also the 
prosperity of the nation. It is felt that 
organizations and individuals against 
whom no accusation under existing 
law has been brought or is in contem­
plation are subjected to the injustice 
of being viewed with suspicion by the 
public. 

The chamber holds no brief for 
trade associations that infringe the 
law, but seeks to point out the facts 
so as to remedy a situation which is 
already tending to hinder the develop­
ment of business. The larger and 
richer the corporation, the less its 
needs for a trade association. Not so 
with the smaller concerns. They can­
not afford, except through pooling their 
interest s, to secure business data. The 
membership of the chamber, through a 
r eferendum vote, has made the follow• 
ing r ecommendations regarding the use 
of statistics by trade a ssociations: 

Statlsllcs or capacity, production, s tock 
a nd sa les, a nd s t a ti s tics or actua l prices In 
closed transacllons, s hould b e collected by 
a trade associati on t or l te Industr y or 
branch or com merce. 

S uch statistics should be distributed 
withou t a ny comment or Inte r pretation 
which could Induce or faci lita te concerted 
action on the part or m embers. 

The s t a tis t ics s h ould be m ade as avail• 
a ble by a tra de ·aesoclatlon to the public 
a nd governmen t agencies as to the mem• 
bers of the a ssociation. 
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lfolling Stock 

Jacksonville Traction Company, Jacl.­
i.om·ille, Fin., i! negotiating for the pur­
chase of two additional ea~. 

Gary & \'alpar:iiso Hailway, Gary, 
Ind., has plan!I under way for the pur­
chase o( two new combination pm!sen­
ger baJ:-gagc and smoking cars at a cost 
of $40,000. 

Kewanee l'ublic Senke Company, 
Kewanee, Ill., has purchased 12 new 
can of the Birney safety type. 

Trenton & ~lercer County Traction 
Company, Trenton, N. J., hn!! placed 10 
new cars in operation ancl ha!! ordered 
10 more. These car;i cost $13,000 cnch. 
It is intended to operate them with one 
man. 

Trenton, Bristol & Philadelphia 
Street Railway-Pcnm1ylvani11 & New 
Jer11ey Street Railway, Philadelphia, 
Frnnkford & Tacony Traction Company. 
-Philndclphla, Pa., recently amalga­
mated, plans to purchase new cani. 

Shreveport Uail~·ays, Shre\"eport, La., 
has just placed in ecrvicc three new 
cara built by the American Car Com­
pany, St. Louis. These are double­
truck, einglc-end, front-entrance, cen­
ter-exit, one-man, two-man type. The 
length over all is 40 ft. 9 in. The total 
weight is approximately 30,000 lb. 
When arranged for one-mnn operation 
the car will Feat 55 palll!cnger!!, but 
when operated by two men the ecating 
capacity ill only 47. 

Track and Line 

Miami Beach Electric Company, 
Miami Beach, Fin., has started work on 
new tracks which are to be con!!tructed 
on Washington Avenue, Biscayne Ave­
nue, Ocean Drive and First Street. 

Iowa Railway & Light Company, 
Cedar Rapids, Iowa, has completed a 
loop in Des Moines which will give a 
number of towns it aervcs duplicate 
service. The loop as completed extends 
from Boone west to Grand Junction, 
south to Perry, cast to Madrid and 
north to Boone. 

Cleveland Raihl'Ry, Cleveland, Ohio, 
has flied plans for the erection of a 
one-story brick and eteel aubstatlon at 
1004 Central Avenue, to cost $45,000. 

Chicago Surface Lines, Chicago, Ill .. 
opened up two extensions recently ag­
gregating about 1 mile. The West 
Seventy.first Street line was extended 
from South Western Avenue to Cali­
fornia Avenue, making an additional 
route to Marquette Park. The Western 
A venue line was extended from Seventy­
fint to Seventy-fifth Street with the ex­
pectation that it will subsequently ex­
tend l!everal miles south into territory 
now developing. 

Johnsto"-n Traction Company, Johns­
to"-n, Pa., has completed its 1924 pro­
gram of track renewals and street im­
provements at a cost of $239,520. This 
is the fifth year during which exten­
sive work! ot this kind has been done by 
the company. Since the beginning of 

1920 more than $850,000 has been epent 
for street improvements by the rail­
way. The program will be continued 
next year, but definite plans have not 
yet been formulated for this work. 

Georgia Uailway & l'oi·er Company, 
Atlanta, Ga~ is putting the finishing 
touches on a number of paving anJ 
track rebuilding projects before the 
<'lose of the current yrnr. One of the 
n,ajor proje<'ts recently on Fair Street 
necessitnted rebuilding the entire road­
way area, including the lnying of 
heavier tracks and repaving of the 
:,trcet. A new type of work in which 
i.teel cross-ties were used wa!! com­
pleted recently on Highland Avenue. 
Double tracks were installed on Pryor 
Street nnd Georgia Avenue and the re­
building work on Kelly Street was com­
fletcd. The laying of double track and 
tt,e <'Om,truction o( a left-hand branch­
off nt Whitchnll and Cooper Street!! and 
the installation of two new crossings 
nt Georgia Avenue and Washington 
Street arc other jobs which ha\'c been 
eompleted, also the impro,·ement pro­
gram begun some weeks ago on Broad 
Street. 

4'°Mo lncorporalion 

St. l.ouls-Kansa11 City Short Line 
Hailroad, St. l.ouls, ;\lo., h:i.s been Incor­
porated. The articles provide for an 
n uthorized cnpitalization of $2,400,000, 
of which $240,000 has been subscribed. 
The incorporators are Lee Dunlap and 
Frank E. Lott, Kansas City, Mo., and 
Ernest II. Lawhon, Erba D. Smith and 
William II. White all of SL Joseph, l\fo. 
l\lr. Dunlap has 11tatcd a etandard gage 
electric railroad i!! planned, but the 
company is authorized to use steam, 
electricity or other moti\'e po\\'cr, The 
line would run from SL Louis through 
Creve Creur, St. Chnrlcs, Warrenton, 
Jon~boro, New Florence, Columbia and 
New Franklin, crossing the !\lissouri 
River at Arrow Rock and proceed 
thence through !\lar!!hall, Higginsville 
and Independence to Kansas City. The 
projected road, 238 mile!! Jong, would 
take 35 miles of? the rail miltage be­
tween the two terminal cities. 

Trade Nole• 

1-~onomy Electric Dnices Company, 
Chicngo, Jll., is calling nttcntion in a 
11pecial letter to the aluminum coil 
which it exhibited at the Atlantic City 
convention. That coil was subjected to 
the most severe tests po!!siblc. A bare 
aluminum coil, oxidized by the com­
pany'e usual process, was mounted on 
a transformer growler. Under one end 
of this coil was an alcohol lamp. The 
other end of the coil was kept saturated 
\\;th water. A vise in the middle of the 
eoil eubjected it to pressure far in ex­
ces5 of any pressure a coil would ha,•e 
to withstand in service. The coil was 
clear of shorts even ,,;th one end soak­
ing wet, the other end eizzling hot, and 
under pressure sufficient actually to 
deform the wire. Intentional shorts 
made on the coil would promptly clear 
themselves by the passa,:e of the cur­
rent. In the Economy aluminum field 

coils aluminum oxide is used as the 
insulator. A trial of the device ill 
urged. 

Hail Wl'lding & Bonding Company, 
Cle1·eland, Ohio, announces the partial 
rearrangement of selling territories 
and the appointment of the following 
additional sales representatives: For 
the eastern Pennsylvania territory, 
Railway Track Work Company, 3132 
E. Thompson Street, Philadelphia; for 
western Pcnnsyh-ania and northern 
West Virginia, Electrical Engineering 
& !\lanufacturing Company, 907 Penn 
A venue, Pittsburgh, with branch offices 
in 330 Union Building, Cle\'elanrl, and 
604 ~lercantilc Library Building, Cin­
c:nnnti, Ohio; for the northern section 
of Illinois and for Wisconsin, Iowa and 
!\l'nnesott.a, R. Roy Holden, 310 South 
!\lichigan A\'enue, Chicago; for Louisi­
ann, ~lis!.i!lsippi, Alabama, Florida, 
Georgia, eastern Tennessee, Texas and 
Oklnhoma City, P. W. Wood, 1003 
Carondell't Building, New Orleans, La.; 
for California, A. W. Arlin, 619 Delta 
Building, Los Angeles, and for th\J 
states of Washington and Orl'gon, Bur­
ton R. Stare Company, 6Hl Fourth 
A,•enue, Seattle, Washington. 

Sulli,·an )Iaehinery Company, Chi• 
cago, Ill., has removed iL'l Cleveland 
office to Room 701, Rockefeller Building, 
from Room 824 in the 11ame building. 
The di!!trict manager il" Ralph T. Stone. 

Nru, Adr('rli1i11g Liternlurr, 

General F.leclric Company, Sdlt'llec• 
tady, ::'Ii. Y., is distributing a publication 
on lightning arrester grounds which !!I 
an elaboration of a paper by H. M. 
Towne, presented before the South­
eutern Divi!lion ot the N.E.L.A. at 
Tampa, Fla., on Nov. 20, 1923. 

Home & F,bling Corpor11.tion, 50 
Church Street, :,;ew York, nnd fac­
tory in Jersey City, has listed in a four­
rage circular devices which it hnndle, 
under the main heads: ;\fotor and Con­
troller Parts, Car Hardware, Line and 
Track Equipment, Specialties and Heat 
Treatment of Steel. Amon,: the prod­
ucts of the company arc brakes, malle­
able and brass castings, watertight 
crossing bells, junction boxes, ca!!" 
hardened pins, track sanders, cnr !&Sh 
fixtures and trolley bases. The eom­
pnny is prepared to design nnd manu­
facture special ralh\'ay devices. 

Atlas Lumnite Cement Company, 
New York, X. Y.. hns published a 30-
page pamphlet in which Lumnite 
cement is described and its uses illu•• 
trated. Instances are reported where 
Lumnite has proved an advantage in 
concreting between and along track11 
of vnrious electric railways. 

Westinghouse Electric & Manufat• 
luring Company, East Pitlt!borgh, Pa .. 
h85 released folder 4586, a 11ingle-phase 
road locomotive for preference freight 
service. This folder dc!cribes the new 
single-phase locomotive known as the 
Type L-5, which has recently been 
placed In 11ervice by the Pennsylvania 
Railroad, and a 11upplement to the 
folder deecribes the L-5-A, d.c. locomo­
tive, which has also juet been com• 
pleted. 
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When the tr9lley jumped-

Power off-Air gone-Car in darkness and speeding down grade at thirty miles per. 
Not a very comfortable situation for those aboard unless the Emergency Brake is 
pos,itive in action._ .. 

If 

But-there have been cases where the motorman struggled desperately with the hand 
brake and found it wouldn't work. In such cases it was generally found that some in­
adequate hand brake' wound all the chain it could hold-then stuck before the brake 
shoes reached the wheels. 

What did the p~ssengers think-
when the speed of the car was not retarded? Surely 
rhe motorman was doing all in his power to stop his 
car but inadequate hand brakes have a habit of 
sticking at just such a time. ' · 

That is why you should install Peacock Staffiess 
Brakes instead of the kind that stick or are likely to. 

Passengers' reliance for safety is in the motorman­
and the motorman must depend on his brake. The 
finest motorman with inadequate brakes is helpless. 

Peacock Staffiess Brakes are always POSITIVE 
and no matter how much chain comes in, they'll 
wind it up and set the brakes with all the power 
necessary. 

There will be no "frightened passengers" and "help­
less motorman" with Peacock Brakes on the job. 

National Brake Company, Inc. 
Ellicott Square, Buffalo, N. Y. 

19 
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Car Roofs of H SK E are 30% lighter 
Chicago Surface Lines' last 100 cars, soon to go into service, 
have Haskelite roofs, truss planking and bulkheads. In every 
location it · saves weight, increases strength and improves 
appearance. Reduced weight lowers the center of gravity, 
improves riding qualities and lessens operating costs as much 
as $50 per year. 

Is Haskelite with steel face s, 
making superior side panel s, 
vestibule linings and lette r 
boards. Besides being very 
durable, it posesses great 
heat insulating va lue a nd 
deadens sound. Re sist ing 
indentation, it is ea sier to 
keep in good cond ition tha n 

Chicago Surface Lines use 
Haskelite for roofs, head 
linings and interior trim. 

~!eel. · 

Send for Blue Print Booklet 

HASKELITE MANUFACTURING CORPORATION 
133 W. WASHINGTON ST., CHICAGO, ILL. 

The MOit Succenful Men in the Electric Railway 

lndu■try read the 

ELECTRIC RAILWAY JOURNAL 

Enry Weet 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 

WRITE FOR OUK NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 
Encineera and Contractora SYRACt,JSE, N. Y. 

THE P. EDWARD WISH SERVICE 
Ml Cburcla St. 
NEW YORK 

StrHt R•ilUH17 lruJHtflon 
DETECTIVES 

131 Stat■ S t. 
BOSTON 

When wrttlns the adnnl_. ter lnlonnatloa er 
prltt■, a mentloo or th■ Eleehte Ballwa1 

1,nm•I w aid be apprfelatftl. 

C. B. BUC.'IUN .lN 
Pralden& 

W. H. PRICE. JB. 
IIN'>·-TNu. 

JOBN•.LlYNO 
~PIM!doll& 

BUCHANAN & LAYNG CORPORATION 
E11tir1eeri11t Olfd Mm,ot•mer,t, Cor,slrwcli••• 

Fir,auial Report:,, Traffic S.,.r,,y:, 
ar,d Equipmnt Mai11te11aue 

11.ALTIKO .. E 
816 S.-.ltule 111~. 

Phone: 
Banonr2H2 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 

Bureau of Commercial Economics, Inc. 
Industrial Engineers 

Organization • Methods • Layout and Facilities 
Public an d Industrial Relations 

72 West Adams Street • CHICAGO 

HUMAN ENGINEERING 
Railway Audit and Inspection Company, Inc. 

Fourth and Che.tnut St•., Philadelphia 
Boston New York l B&ANCIIE8 l Baltimore A.Uanta 
New Orleana Pltt■bursb f f CblCa&"O SI. Loul1 
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THE true Christmas sprit is indicated by the wise 
selection of gifts. Captains of industry are 
recognizing Group Life Insurance as distinctly 

valuable to employees and their f amities. 

Christmas is an ideal season for its adoption. 
for it is a gift with the cooperative spirit of good will. 

The Prudential has insured many groups where 
life insurance has been used as an appropriate gift at 
Christmas. 

\Ve arc prepared to lay a most interesting 
Christmas plan on the desk of any executive. Phone 
or write the local agency of the Company or com­
municate with the Home Office. 

The Prudential 
INSURANCE COMPANY OF AMERICA 

EDWARD D. DUFFIELD, Pr•ltlmt HOMEOFFICE.,NEWARK, N. J· 

GROUP LIFE INSURANCE requires no medical examination, 
there is no age limit and the cost is low. Employers and employees, 
under the Cooperative Plan, share the premium payments. 
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This is station CCH , the Consolidated Car 
Heating Company, broadcasting its weekly 
program to the electric railway industry, 
direct from its factory at Albany. 

Low Wire Temperature 

By the use of the open coil principle in the 
:lectric heating unit, the resistance wire itself 
>perates at a low temperature. In Consoli­
lated Electric Car Heaters there are no red-
10t wires. Ample air circulation around the 
)pen cor"I keeps the wire cool, and promptly 
Juts the heat in -circulation throughout the 
:ar. \V rapped snugly around the porcelain 
nsulating tube, the resistance element is 
Jroo.f against vibration damage. As an addi­
ional fac,tor of safety, a strong asbestos cord 
>inds the coil securely to the porcelain insu­
ator. Under no circumstances can the coil 
:ome in contact with the metal case, and 

means long life-
"ground." 26 different types of Consolidated 
Electric Car Heaters have been inspected 
and approved by the Underwriters Labora­
tories maintained by the National Board of 
Fire Underwriters. 

i 
These points indicate the secret of Consoli-
dated success in the car-heater field. Because 
of their long life, and freedom from excessive 
maintenance requirements, Consolidated Elec­
tric Car Heaters · are most widely known 
throughout the industry. . ~ 
Station CC H now signing off until 11ext wBek whe,z it 
will broadcast another message. 

CONSOLI DATED 

~~T£~S 

CONSOLIDATED CAR -HEATING COMP ANY 
few York ALBANY, N. Y. Chicago 
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A nation-wide 
organization 
building and 
sustaining car 
card advertising 
space values 

. 
(r . 

Barron G. Collier, Inc. 
· Candler Bldg. 

New York 

- December 13, 19 

. 
_.., 
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CEMENT 
Gets ahead of Cold Weather with 
SAFETY AND ECONOMY 

I 

T H E quick work possible with Atlas Lumnite 
Cement solves the old problem of forestalling 
win ter during concrete construction. \Vhen 

you a re in a h u stle to clean up the big job before cold 
weather sets in, Lumnite is the only material to use, 
because with it you can obtain twenty-eight-day 
concrete In twenty-four hours without usiTtg arti­
ficial accelerators. 

Atlas Lumnite Cement is a hydraulic cement which 
develops greater strength at twenty-four hours than 
that developed by other building cements at twenty­
eight days. This high early strength of Lumnite is 
made possible through its principal ingredient, 
bauxite, obtained from high-grade aluminum ore . 

Lumnite has the particular advantage, in that it 
can be used in much colder weather than can 
other cements. It is less subject to frost for two 
reasons: 

First, the rapid hydration or early harden ing 
of Lumnite Cement brings the concrete, in 
a few hours, to a point in its curing beyond 
the danger of frost attack. 

Second, this rapid hardening, a chemical 
action, produces very con siderable heat in 
Lumnlte Cement concrete. This forms an 
additional safeguard against the attack 
of frost. 

Lumnite Cement is adapted to the various uses of 
concrete, and is not "quick-setting." It can be 
mixed and manipulated in the same manner as 
Portland Cement and allows the normal time re­
quired for mixing and placing in forms. 

Lumnite, through its quick hardening, eliminates 
waste of both material and time. It is the most ef­
fective and economical material where cold weather 
or other emergencies make quick action necessary. 

25 

/ 

THE ATLAS JUMNIT E; C E MENT co. 
25 Broadway, NEW YORK CITY 

2000 First Avenue, Birmingham, Ala. 134 South LaSalle Street, Chicago 
,! 

LUMNITE was used for this 
trolley roadbed In fludson, 
N. Y. Concrete was placed on 
the mornlnit of October 25, 
1924, and 32-ton trolley cars 
were put In operntlon on the 
new road the mornlnit of 
October 26th-<>nly 26 hours 

after completion whh 
LUMNITE . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• D:il.R~R,'_j~ 

SEND THIS COUP O N TODAY 
Please send your booklet 
on Lumnite, alsodetailed 
informatio n on Lum-
nite's use for ____ _ 

Name ______ ___ ___ _ _ 

Address __________ _ 



26 ELECTRIC RAILWAY JOURNAL December 13, 1924 

Ten Years of Service has proved 

and Weatherstrip 
. to be practical, rugged, modern and economical 

ASK THE USER 
Today's service requirements demand that every cent you invest in 
equipment should be wisely spent. The superiority of Rex Metal Sash 
and Weatherstrip, over ordinary wood sash, has been undeniably pro\'cn 
for electric traction service under all conditions of traffic and in all 
climates. ASK THE USER. 

Strict modem specifications should include Rex Metal Sash for its 
great saving in maintenance. Rex Sash, being all metal (non-corrosi\'c), 
docs not swell, warp or crack-needs no re-painting. A car never 
goes to the shop for Sash repairs when Rex equipped. 

There is the fireproof feature to consider and the greater light area, with 
Rex. Passengers appreciate the case with which \\;ndows arc rai~d 
and lowered. It is well known that the car, better equipped, builds 
rcvcnue--Rex Sash docs its share, to a profitable degree, in increasing 
revenue. ASK THE USER. 

Electric traction companiea and Car Builders appreciate 
Rex economy and •e"ice Talue. Why not cet detail• ? 

Some prominent users of Rex equipment 
Baltbaon & Ohio R. R. Co. 
Boatoa Elnated 
Chlcq,o, Burllncton & QulncF R. R. 

Chlcaro, North Shora A Milwaukee R. R. 
Ch1caco Rapid Tranelt Co. 
Cleveland Rallwa:, 

Indiana Service Corp. 
Metropolitan Stnet R:,. Co. 
New Orleana Public Service 

New Yorlc Munlclpal Rallwa,. 
Nortbem Ohio Traction Unea 
Pacific Electric Co. 

The Curtain Supply Company 
Factory, Elkhart, Ind. 

CHICAGO 
355 W. Ontario St. 

NEW YORK 
50 Church St. 
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Ebony 
Asbestos 

Wood 

I mtallation 
l,y the Bureau 

of Powu and 
Light, Los Angeles, 
Calif. 

T HE greatest possible elec­
trical and mechanical safety 

goes with the attractive appear­
ance of this Ebony Asbestos 
Wood combined Switch and 
Bench board, of the Bureau of 
Power and Light, Los Angeles, 
California. Ebony Asbestos 
Wood surpasses all other switch­
board materials in dielectric 
strength and resistance to shock. 
It is easy to cut and drill. 

JOHNS.MANVILLE, Inc., 292 Madioon Ave., N.Y.C. 
Branch.., In 62 Large Cities 

For Canada: Canadian Jobns-Manvlllo Co .• Ltd .• Toronto 

JOHNS­
MANVILLE 

-so he covers the boss all over with 
amafuta (fat). 

-which gives the old boy one of those 
rich mahogany glosses that only those who 
use Morganite brushes know. 

-that gloss you see on the commutator 
once you get rid of misapplied brushes. 

= = 
Main Oflice and Factory: _i= 

3 519 Weat 38th St., New York _ 

-=====_~= DISTRICT ENGINEERS AND AGENTS -===_§=== Pitt.burgh, Ele.-trical Engineering & Mfg. Co., 909 Penn Ave. 
Cincinnati, Electrical Engineerinit & Mfg. Co., 607 Mercantile 

Library Building. 
- Cleveland, Electrical Engineering & Mfg Co., 422 Union Building 

i=_- Philadelphia, Electric Power Equipment Corp., 412 North 18th St. --~=--
Baltimore, O. T. Hall, Sales Engineer, 1926 Edmondson Ave. 

~ Revere, Mau., J. F. Drummey, 75 Pleasant Street. 5 
~ Loa Anrelea, Special Service Selca Co., 502 Delta Building ~-
- S'an Fra,oclsca, Special Service Selca Co., 202 Russ Building. 
§ Taranto, Can., Railway & Power Engineering Corp., Ltd., 101 § 

! Man~:;:e;: ;av::, Railway & Power En11:ineering Corp., Ltd., 326 I 
~= Craig St., West. § 

Winnipet, Can., Railway & Power En11:ineering Corp., Ltd., P. 0. = 
§ Box 3S. Ii 
~1n1111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111ffi 
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Eloctrlnl )lalnttna,,.. and 
I•• a ropJ ol Croll'1 Altemallns•C 
Ins 1b1olutel7 r,.., or charra. 

a s,tal book COftrlna pr■cUrall7 

1ltuollor,-1nd lnchodtns "'"' n 
,.. •lib the Ltbnn. 

reasons 
why you should 

examine these great 
books on electrical 

maintenance and repair 
J. The fi ve book5 in thi• lihrary di,cu,s actual repa ir 

jobs and show you 91ep by ~tep what to do when 
anything goe, wrong. 

2. They show you how 10 locate and remedy motor 
and generator trouble,. 

J. They ,how you how to reconnttt motor, to meet any 
condition of voltage, pha,e, frequency and speed. 

4. They gh·c you suggestion• for preventing electriul 
machinery troubles. 

5. They conr fully the rewinding of moton. 

6. They present information that '"ill help you get bener 
service out of your electrical equipment. 

7. They give you tables, data, kinks and diagra m, that 
you will find of pricelcs• ,·aluc cnry day on every job. 

Free examination-no money down-and a 
great armature win ding b ook free if you 

order now! 

FIU In sod m&ll lhn c-oupon nUaehNI and we wlll ""od you the rn,tlre 11e, or five Tolumeo for ten <IAJ"o' Fl"N! Exzunlnallon. We IAlle &II 
the risk-pay &II ehai,rrA. You aA•ume no obllptlon-you P&J' 
nothlD&' unleu :,ou d.-cld<' to kff!I the, booko. Th<'O J '.!.00 In lffl 
d"J'I and the balanre al th.- rate or S'.!.00 • month. Send the 
coopoo NOW and IIOO tht' book• for J'OU,,,..lt. Wb('n J'OUr lint PU· 
m~ot of $2.00 I• l"<'Ch·rd ,. . ., wUI oood rou a trro CO!IJ' or Croft '• 
Allt'mnlln;-Current ArmnlllNI WlndlD&', 

l(c,(lra,..u w Book Oo., Int'., 3,0 i,. ,-... th AT•·· :Sc,w Torlt 
U-1,men:-Sond me Ibo LIRIURY OF F.LF.r.TRICAL MA l,-'T&SA:'(n: 

A..'iD REl•AJR. all charae■ prepaid. for 10 da11• )"fff Examlnallon. Jf 1att, .. 
ra<ton l will aond U.U In ton dan and U.tt a monlb until 114.U baa b'<n 
mid. 11 n,~ wanted l will wrlla lor ahl1>1>ln1 lnalni<IIOlll. 

(Tpon r«etpt or m, flnt pe,.menl or 12.11 I am to l't'ftlH a frff to 1J o! 
C'rofl

0

1 Akrmatlri a•CUf'f't!nl Arm11u~ Wlndln•. 

X•me ••..•.•...••.. , .......... . .... .... .. .. .... . .. ...... .. ..... . 

Uome ~\ddri-,A ............................ ....................... . . 

CIIJ and State . .• •••• , ............. , .... . ................ ... .. . .. . 

Flr,a or J!rnpln1er . • • . • . • • . • • . • • • . • • • • . . • • . • • • • • . • • • • • • • • • , •.•.•.• 

OceuJ>Allon .... ........................................ E. 1:!-1:1•~4 
, ................................................................................ . 

IRVING SAFKAR STEP 
I\LL·STEEL AND PERMA."iENTLY NO!'l-SLIPPING 

One feels safe. comfortable, confident . 
secure- the moment one's foot res ts upon 
this all-s teel safety car step. \Vhich n:eans 
that it tends to minimize acciden ts and 
delays, and to speed up traffic. And it's 
more than a safe step- it is a clean, ligh t. 
strong, durable step, with nothing about 
it to wear out or work loose. I ts p rice is 
moderate-and there's no maintenance 
cost . There's just the size you need. 
See Catalog 4A-28. 

• 

IRVING (RON WORKS CO. 
LONG ISLAND CITY. N .Y .. U .S .A. 

M A NUFACTU RERS OF 

I S TRADEMARK w 
~YING O~:'tf ~, 

THE FIREPROOF VENTILATING FLOORING 
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The T[e that Binds 
Lower Track Maintenance 
to Lower Rolling Stock 
Upkeep 
Dayton Resilient Ties protect the concrete from 
breaking by cushioning the shock. That's lower 
track maintenance. 

Dayton Resilient Ties prolong the life of roll­
ing stock by absorbing the shocks that rack it to 
p~~ces. That's lower upkeep for rolling stock. 

Let us f unzish detailed farts to prove these 
general statements. 

THE DAYTON MECHANICAL TIE Co. 
707 Commercial Building, Dayton, Ohio 

Nothing but NUTTALL GEARS 
to meet current gear renewal~ 
It is neither difficult nor expensive to standardize on Nuttall 
Helical Gears. As fast as those old spur gears wear out, replace 
them with sets of Helicals. Thereafter replacements will be 
few and far between for BP Helicals are guaranteed to last 
at least four times as long. Experience has proved it. 

Order Helicals R.IlNlJTIALL COMPANY 
PITTSBURGH f8 PENNSYLVANIA 

All Wech"nghouce Electric and Mfg. Co. Dictrict Office• are Sale• Repre•entatiuea 
in the United State• /or Nuttall Electric Railway and Mine Haula1e Product•. 

In Canada: Lyman Tube & Supplv Ca., Ltd., Montreal and Toronto. 
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Quality -+ Safety = Satisfaction 
In developing the'safety car the St. Louis Car Co. 's standard of 
quality has been maintained from the smallest to the largest part 
going into the car. The results have brought satisfaction to all con­
cerned- the users, the public and ourselves. 

The St. Louis Car Company in the future as in the past will look 
to this three-cornered result-

We make all types- what are your needs? 

St. La\JiS Car Company 
St. Lo'-JiS, Mo. 

-~ llirtf..plxs d tk. Sa-k'!J Car· 

Your Passengers Will Enjoy Their Ride On 

Li9ht11t 
W tight 
Stationar1 
St•tl Stat 

New York 
30 Church St. 

Hale-Kilburn Seats 

Chicago 
McCormick Bldg. 

Especially Designed for 
One ~Ian Safety Cars 

Lightest 

Strongest 

Simplest 

Neatest 

No higher in price than others 
T/7rilt for particulars 

Hale-Kilburn Company 
PHILADELPHIA 

Richmond 
Mutual Bldg, 

Atl anta Sao Frand101> Loi Angtlca 
Candler Bldg. 903 Monadnock Bid ~. 320 S. P,dro St. 
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T he Tool Steel 
Gear and Pinion Co. 

CINCINNATI, 0. 

The Community Traction Co. I sJir..'ic}R¢~~J;J,~•J~'f8l:rv~fJ7't~ 

K-K ·-019s10'"·"· ·~~~ CASH 
TRANSFER Pt.1~ Ftt1i. a,. t1u9 A. M, HOUR 

I i • 
l l C ;t 0 9 b z ~ ~ z z & ~ ~ !"' "£ l i 8: • C .. ' 1" ,. 0 "'0 ~ C 0 & : : ! 

Oo l . o· = z - z • 0 .. 0,. 
"-I ,. & C ~ > Ii: > ,. ~. ~ ~ n ~ i .. > z 
< ;/ ! - -I -I 

M ,: ! ~ g •• "~ & ,. ,. . ,. ' ~ 0 > < .. r z -I -I < < 

I ;: 

I 10 20 

2 10 20 

3 10 20 
4 10 20 
15 10 20 
8 10 20 
7 10 20 
6 10 20 
9 10 20 
10 10 20 
11 10 20 
12 10 20 

30 40 50 

30 •o 50 

30 40 50 
30 40 50 
30 40 60 
30 40 50 
30 40 50 
30 40 50 
30 ◄O 50 
30 ,0 50 
30 40 50 
30 •o 60 

The symbol dated transfer 1s the safest and most eco­
nomical. 

Unused transfers can be turned back into stock at the 
end of the day, and used again. 

With arbitrary symbols to represent the date, fraudu­
lent use is almost impossible. The date symbols can he 
varied at will. 

If it'11 a ticket or check-we make it. 

4lobe 'Ilckel Companq 116 N. 12Th St. Philadelphia, Pa. 
Specialists in 1Tchels and Checks Since 1873 Los .Jlngeles Newyorh San Francisco 

'.:?:[@)}> ~ ~ #[~~o 

:h 
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IIIUIIUUllllll ........ lfllllfflRl_,_~llllllfflllllllll',_Mi ____ Ut--NtHIUMltHIIIIP' 

AMELECTRIC PRODUCTS 1• I BARE COPPER WIRE AND CABLE I 
a TROLLEY WIRE 
! WEATHERPROOF WIRE 
! -....:.:_=.,.. AND CABLE 
g 1!1 p 0111 PAPER INSULATED s ~- o .. al. ce i UNDERCRO~CABLE 1-• ..,_,-.., MAGNET WIRE 

if AMERICAN ELECTRICAL WORKS 
I PHILLIPSDALE. R. I. 
I -tun. u, r..ion1: ci,1 • .._ 111 w. Ada•■: I ClaolllaaU. Tndl• Bide. : Nff ten. 111 a. UD4 •• 

..-ntltllfffllltllfflllllllfltttllamtmiihh -£ UAMIIIISW I 
J!Mlllltlltnmtnttnflnlltdllttlhllfflfflffltlt U!WllltltlhlHWtftlffllllMIHfllllUI ________ _ 

I J·P Products of interest to Electric Railways 

i ----- II fJI e -- . - -
" ' ~ - . I . . ~ . 3. •. 'J;f. . 

I 1ii1 1~
3

~~~, i<i 
I 'ltnlwq .rtJ :Mr•• J·P:Mol,1r.f S<rvkt VVLCABIE.STON 

~•-n ••' rnrw/•"" 1c..,..., a..., .S1wt1 ••• _,.,_,. 

........... """"'''"!fttW_..,, .. , --••11■■----... ··------------"'"" i fRADE For J•p•nJabl• Lin• Mat•rial that I will ~iv• you maximum •uvic• u•• 

I DER.rM 
~ Send tor LAlut Qaororlo,u ! MAAK Mala Office uad F■ clol'J', Bo■toa, Ila••• 
NINHll&UINIIIMIUINWllltHR••...........au•w••· .... ••u••-·~naa■•m ••• Xffll ....... iiMt..Ai ""'··----'" 

I ~tltnfflllftlltltfflfflttlNnllUNNlllftlllfflllllHNHtllMI ........ ---------~ 

I Chapman 
I Automatic Signals 
E 

L:m~~~.: .. :~~~:., ... ~ .. ,M ... : ... 

5 
... ~ .... ~.: .. ,. ______ ™_I 

A:m::Q:-m-•-•m••••• I 

E service. They arc standard in quality aa in name. Made 

Branches in all principal cities. 

ELRECO TUBULAR POLES 

.• -. -
' 

COMBINE 
Lowest Cost 
Least Maintenance 

Lightest Weight 
Greatest AdaptabilitJ 

Calalol' complrlc with ~nN"rlDS' dal& "'-'DI on rrq~l. 

ELECTRIC RAILWAY EQUIPMENT CO. 
CINCINNATI, OHIO 

Ni,-. '\'ortt CllJ'. 30 Charcll Slrttt 

PEIRCE 
Railway F ceder Pins 

A llNIDI' J'orl'l'd Stffl PIA dNloed tOT .... ,..,. dat.T. 
Tbrlr low roel permit. tbdr ON OTU th• •Ure 
antrm. 

HUBBARD & COMPANY 
PITTSBURCH 

~--'I 

ROEBLI NG .:;. -~. 

WELDING CABLE 
ELECTRICAL WIRES and CABLES 

John A. Roeblinc'• Son ■ Compaoy, Trenton. N. J. 

Shaw Lightning Arreste 
Standard In the Eltdrk lndwtr(u 

for 35 JlfflTI 

' Henry M. Shaw 
150 Coit St., /roin ton, Nrwarlc, N. J. 

AUTOMATIC SIGNALS 
Highway Crossing Bella 

Headway Recorders 
Flasher Relays 

NACH0D SIGNAL COMPANY. INC. 
LOUISVILLII • KINTVCKY. 

res and cables arc iruarantced by 43 ycara of aucccasful I 
ii by the Standard Underground Cable Co. Pittabursh, Pa. 

:.nnllllllUtnllOIIIIIIHltttHltllllnnntlNlllnttnttnm1111mnmnntttnMliiiMIUiiiillAHIIPIIHll"""1tl1Hlrn111111•1 i :-----------------------i 

Only reliable products 
can be continuously 

advertised 
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e are prepared 
to handle any high grade proposition where 

VARNISHED CAMBRIC 
\Vires and Cables 

are required. 
\'hen using quality \Vires and Cables use quality Tapes. 

""\IA:SSO:S" Tap,,, "OKO:Oi1TE"' Tape, "DUXDEE" TapH. 

THE OKONITE CO., Passaic, N. J. 
Jncorporaled 1881 

Balo 0/11tn: N"" l'orl>-,Ulanla­
PittabwrgJt.--Ban Frandat a. 
Aoent•: Central Electric Co.. Cbteago. 
Ill. Pettln1ell•Andr.w1 Co., Booton, 
Alan. ; Tho F. D. Lawrence Electric 
Co., ClnclMall. Ohio; Norol17 Elec· 
Inc Co., Pblladelphla, Pa. 
CanadWn Repreaentatio,:,: Englneerln1 
Alaterlal! Llm!l<d. Alontreal. 

N11tm1t11•tmwnmmuuuuneu111u11111nmmmmmmn111111111m1111111111111nu11111111111111111n11111111111111u1 

A. ~W-,.t;J Jr .• Pre1!dent C, C, CASTLE. Flrat Vlco·Preddent ~ 
A. , vi .... rr.,. and Troaa. r. T. SA.ROC'IT, Secreuo il 

W. C:. PUl'EBS. Alanacor Salea and En1lnoerlna § 

National Railway Appliance Co. ~-~= 
Onnd Centro.I TermJnal, 4112 Lexln~n An,., Car. 411th St •• New York 
unee7 Bide' .. Waeblnrton, D. C. 100 Bo7lelon St •• Boelon. Mua. a 

:::~:a:;i;~;~:~;; :::::r. :::o· 1= 
Bell Locked Fare Box and Co.'a Power sa.,inr and 

Cb&nn Kalter Inopectlou Keten = 
The Aluminum Field Colle Anglo-American Vamleb Co.. 5 
Walter Tractor Snow Plow■ Va.rnl ■bee. Enamel■, etc. 5 
CUller•llammer Electric GIimer Multiple Sa.fety Steo § 

~~~m:~i :~r:~ ::jit~~~r n:•d~!r. Co.. I 
0 J1°.~) i:~~\faR':!1cee Tumotlle Car Cori>oratlon'a ~ 
l'lazllnum lnoulal!on Ttlrnetllea 3 
y 951114?.'!io Co•nacdb DoM"ufblll: Co.'• Andereon Slack AdJuatere _l!_ 

_ u Deck Feulble Drop Brake Stdfa 
B1111ee Dunham Hopper Door DeTI~ j 

mmmnutuumlHHHllll'"IIUIIIUIIIIIIIHUIIIIIWIHtlllllHIIIIIIIHIIIHIIHIIIIUIHlllllllllltlllHIIHIIIHIIIIIHJlllfflj 

tt1 .......... HIIHUlllfUIIIIIIIHUUIIIHIIHIIHUIIIIIIHIIIIIIHIHlllflllllllfHHIIIIIIIIIIHIIHlfllllllllllj 

~rru~:n:~@TI~~ I 
( .(: • .v' I! = 

W' I 

I 
l! 
i 

I 
! 
§ 

i 
ii 

"1ffllltttfflllllURIIHKIOllfflllllllNNlllllll"""""""'""HlfflhtffllffllllllfflllllllHJ 

UIIIIIIIIIIHJNfffflHUllllltltlJIIIIIIIHIUIIIIUllllllllllllllltlllllflRIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIHlg 

Lor:~~::.~~:
1
~ork I 

I THE LORAIN STEEL COMPANY 
Johnatown, Pa. = ;; 

Sol•• OHir:u: 3 

Pbll.~t~i;:.~ Clm~at,burrb N.-w York ; 

Ptu:lfle Coast R•pru•ntatio•t =~-
Unlt ■d State■ Steel Product• Company 

A.arlllH Partland San Franchco Seattl• ~ 
£,rport Repru•nftd/11•: -, 

United Statee Steel Product, Company, N..,, York, N. Y. 
fffl1HR11H11at111nn111m11nn1111n11111111mmmm1t1111m11111u11111111111111111tn11111111n1111111111111111111111111 

·-·-·-·---·-"··"·"·"-·-·-•"="•····· .. ·····-·7 

ArcWeld ! 
-Rail I 

Bonds 
= AND ALL OTHER TYPES 

Descriptive Catalogue Furnis!,ed 

= 

I 
i 
a ; 

i t;erir
0
n;::~; Wire i 

§ ~1::::r•h I i ~;. S.F~:\,~•ict, Co, Loa An1ele1 Portland Seattle I 
-W1u11mm1111111111111H111111111111111n111111111111111111111111111,1111111mu11111111111111mn1111111111111111111111111111111111111111111111111mm•i 

rummmnn111m111111111m111111111111111111111u11111111111111111u111111mm1111u111111111111111111111111111111111111111m1t1111m1111111111tu~ 

I ; I BARBOUR-STOCKWELL CO. ~ 
~ 205 Broadway, Cambrid,:eport, Ma... ~ I Eatabliahed 1858 I 
e = 
~ Manufacturera of = 

I Special Work for Street Railways 

I
I Frogs, Crossings, Switches •nd Mates " 

Tumouta and CroH Connectio11a 
Kerwin Portable CroN'overa 

~ Balkwill Articulated Cut Man,:aneee Crouiqa i 
I ESTIMATES PROMPTLY FURNISHED I 
i1111•11HttnllffllRIIIIIHlfHIIIIIIIIIIIIIHlllllltnlllllllllllfllllllllllllllllllllllllllllllllfllllfllllltllHIIIIIIIHIIIIIIIIHIHtnlllllllllffllllffllii 

:!.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUUIIIUIIIIIIIIIJIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIP". 

I f1::~~a~::1rt1!:1s I 
l=-=====_= ~, piodu<a ,~thee!:.:~::: ,~::•:t~~=~=== ;a===! shafts, rails, spikes, track work, splice bars, bolts, tie plates, 

tie rods, pole line material, sheets, magnet steel and gear 
blanks. 

§ BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 5 

I BETHLEHEM i 
~mnn11111111111n11111111111m111111111n11tllllllHlllllttlllllllftltlllfltllllllltufltltfllfllllllllttflflllhtllll1HlllllllllltllfllllllllllllllHHttnhi 
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ffi111111111111111m1111111111w11111111111111111111111111m1rm111111111111uu11111w1111mu1111111111HH1111UW11u11nwumttttt111111uwaum11UUWHl1tlllllUUIIIIBlt1__.,-.,::ax:sa ■m 

~ THE BABCOCK & WILCOX COMPANY 
i 

I 
5 
= e 
I = 
i ; 
ii = § 

85 LIBERTY STREET, NEW YORK 

Builders since 1868 of ~""".::-.. Makers of Steam Superheaters 
Wat er Tube Bo ii er s since 1898 and of Chain Grate 
of continuing reliability S t o k e r s s i n c e 18 9 3 

BRANCH OFFICES 
BOIITON, 49 Federal Street 
PHILADELPHIA Packard Building 
Pl'l"l'SBUROH, Farmers Depoalt .l:lank Bulldlna: 
CLZVIELAND. Ouardla.n Building 
CHIC.AOO, Ma.rquette Building 
CINCINNAT!, TracUon Bulldlni,:' 
ATLANTA, 1,;a.ndler Building 
PHOIENIX, Aarz.L Hea.rd Building 
DAI.LAI, TEX., .:001 Ma.gnolla. Building 
HONOLULU, H. T., Caalle & Cooke Bulldlntr 
PORTLAND, Ollll., 805 Ouco BulldlD&' 

WORKS 

Bayonne. N.J. 
&rbcrtoo, Ohio 

BRANCH OFFICES 
DETaOIT. Ford Building 
Nirw ORLL\NI, 521-5 Ba.ronoe Slreel 
HOUSTON, TICxAI, Southern Paclllc Building 
DENTE&, US Seventeenlh Street 
SALT L.uu: CITY, 405-6 Kee.rra Building 
SAN FltANCIICO, Sheldon Bulldln&' 
Loi ANOIELEI.,_ 404-S Central Bulldln&' 
SUTTLII, I,. 1,;. Smllh BulldlnE' 
HAVANA, CUBA, Ca.lie de Agular 104 
SAN JUAN, PollTO RICO, Royal Bank Bulldlnir 

ii1un111QfflU1IIIIUIIIIIIUIIIUllllltUIIIIIIIIRllllffllllllHIIIIIIHHIIIIIUUUllllfflllMllllltltlluttll....U--■IINtlllUlfflllllllfflltffllNlll:fllaM11111111A1-••·····"'·••11t•--11•11•11••1---, .. , __ ., ...... -, •• ,." .................. _____ • __ 
:fllHIUOIIIIIIIIIIIIIIIIIIIIIIIIIDIIIIIIIIIIIIIHffllllllHHIIIIOIUltlllhlfllll"""'H"""""'IIIIQIIIIIINllll_l_llllffllttltfflHIIIIIIIIIJS i -

THE WORLD'S STANDARD § r_....,,., -•• u t J&u,..;w.:.•.sx rnns,,11111 ....... 

OXYGEN, ACETYLENE, HYDROGEN 

I 
for cutting, welding, etc. 

i "IRVINGTON" 
I_ Varniahed

8
~;~, Vamiaheadn~ambric, ::!~~ed Paper 

Quick shipment and lo,., prices also oo cylinders, vain,, 

I 
torches, regulators and supplies. 

INTERNATIONAL OXYGEN COMPANY 
Main Officea: Newark, N. J. 

Branch Offl~•: New Tork Plltaburcb Toledo 

I 
~ 

lrr-0-Slot huulation Flexible Vamiabed Tubinir 
_ lnaulatinir Vamiahea and Compound• 

I Irvington Varnish & Insulator Co. 
Irvington, N. J. I Sain Rt/rtuntati'fftl in tht Principal Citin 

11a1mnn1mnumt111n11tt111111.u ••11•--•-•• ■-• 1 

•• 

RAMAPO AJAX CORPORATION 
R•m•po Autom•tlc~COR TH llltall 

Retum Swltcla "K> A •COR. Special Work 
Sland ■ ~ __ 

for Pu1lar '•"':!.-__,.,. Ma111u••• 
Siding ■ Con1ln1eU.. 

GENERAL OFFICESa HILBURN, NEW YORK 
Cblcaco New York Soperior. Wla. Nl..,-ar• Fa.Ila. :ol. 1'. 

C.na4laa Ramapo Iron Worlu, LU., Nlac•r. Fella, Oot. 

1-~S-CHt.1LiER5 1= R~II-WA~U1':1L-1'1''(COMP~ r CAR COMFORT WITH HEATERS 
NILWA.MI. WU. u. $.£ I u TI LIT y REGULATORS 

Electrical Machinery, St1;am T'!rbioea, _Steam EnirloN, I VENTJLA TORS 
Condenaon, Ca.a and ?1I Eq10H, Air ComprNaora, Hl•llll °ffMt tt4 1k. 'Writ• for 1318 .,_. 

Air Brake■ _ _,_,,,.
111111

____ Cbt .. c-, DL Cotolovw• s .... Yerk. M. 
;,,NM1111m1Mllffllfltlnltta111hltllh"""'9111 ........... I nw1•n•••m111111111 w ui1t: 

r •nnrmHIIU-UAL1UM1iNo---THERMIC '' I 
i JOINTS i 
I New and independent proceu. No insert• needed. I 
= Up-to-date and economical. I i Alumino-Thermic Corp., Roselle Park, N. J. ii 

"Boyerized" Products Reduce Maintenance 
Demi• Trucltt :M annnree Ilrak• ll••da 
CHe ll&nlt'Ded Brake Pina :M annn,..., Transom l'laieo 
CLoe llardenN! Btuhlnc-, Mam-&net<, Bo<b- Bushancs 
CU<! ll&rdt'ned Nut■ and Bolt. Bron10 Axl• &arlnn 
Benlla Pino IINI ab,,olut,ly amootb and truo In di•=t~r. Wo 
carry to drff•,..Dl ol1ew ol cue bard•ned pin■ In tt()('k. Samol,. 
turnlobed. Wrlle for lull data. 

Bemia Car Truck Co., Sprinirfield, Mau. 
:S:mmm1nmmm11111ummm111111111Mt1llll1MIIINHIINltmt11N11ffll1IINWllllldfw1.ncu••••11111111••-•-.....i -------------------------r•m11,111,,1,,n:•m••n•••11••111,1111111n,anm,,,.,1, .. , ........ ,uu,111111uu .... 11 .......... 111111, ...... tffl11111fflNt111HN111fflfflllfflJ

1
. 

! A Smgle Segment or a Complete Commutator i i 
§ le turned out wllh equal care ln our abop■. Tbe orden we llll = = 
§ differ only In m8'1lllode; email nrd•n1 comm•nd our utmoal CIINI g = = and akill Ju•l u do larr0 ordera. CAMERON quality 11>1>llee lO !! ~=== 
§ evel"J' coil or aerment thal we can make. u well u lO eT817 a 
E commutator we build. Tbal'• wb7 ao many electric r&Uway men ;; 
E rely abeolulely on our name. a = 

HORNE & EBLING CORPORATION 
50 CHURCH ST., ,,. NEW YORK, N. Y. 

a ..... Hardware f s,~un.- Trolley BHN 

For Caro and Bu■eo . v· and Brakeo 
-- 1/ --

Motor and Controller M•ll. Iron and Brus 
Parl• C•lllnr• ! Cameron Electrical Mfg. Co., Anaonia, Connecticut I I 

~IIIIHIIHllllltllllllllfllllllllllllllllllllllllllllllllltllHUIURIHIIIIUHllfflmntfflllllfflffllHlr1m1m11t11natllllffltlt1nftllllfflllllllH111i ·S..·--•--11 .. __ 'llffllltlffllllttnl""""llmlll••·· .. --u••· .. ki----.. ,,._ ---------
:1111n11111111111111n11111111111111111ma1111111111111111111111111111111111111111m1n1u111111111111111nmu•n111111MUIMIIUIQIIIIIJm11UmauUUG 

j=

5

; GAL ~~!tlZING 1_===--

"'· hue the larrosl lobbln1 nlnnldn1 pl■ nt ond kotll• In Ibo Unltod 
Sta&e.1. \Ve, ruarantN •or 11lnnldne to it.and el1ht one mtnu&.e dlPI tn 

~ 11M Sl&11d1rd Coppor !Julpholo Salulloa T1!1L Oalrani.'4 Pro4_.,, fWJH1W. ! 
i JOSEPH P. CATTIE &. BROTHERS e 
i Caul and Lett•rly St,., Pbllad•lpbla, Penn•. § 
r.mn11nm111u1n11n111111m11111111111111111111111111m111111111111111111n111111tU11111u11t111111•nm1mn111i11i1minn111111111nnmmnn1ii 
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1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,:, 

-------• I I 
We mak:e a specialty of 

ELECTRIC RAILWAY 
LUBRICATION 
We solicit a test of TULC 

on your equipment 

The Universal Lubricating Co. 
Cl~velaod, Ohio 

Tulc, Ioc .• Eastern Repreuotatl""· 

; 
i 

l 1617 Gotbam Natlooal Bank Bide .. New York City 
= IUtnUIIUJHIIHIIIIIIIUIIIIIIIIIIIIIIIJJIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIJlllllllll'l'lllllllllllllllllllllllllllllllllllllllllllfllll;!; 

-··:: .. L::~::·~~";;""P;:·:-·::d""'i::h;:·;: ...... ~=========;-i 

H ard-Accurate-U nilorm 

Renewal Materials 
for Peckham and 

other Trucks 

E .G.I.ong Cmnpan¼J 
50 Church Street, New York, N. Y. 

NUlldllllUIIIHIUIIHAIIHUIIIHIIIIIUIHHIUHHIIIIIIUlllntllllllllflllllllltlllUtlllUlllllllllllllltllllllllllllllllllllllllllltllllllllllff 

ffltlltlllllllllllltllltllSllilllhlhlllUIHUIJIIUIIIIHIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIHllllllllllllllllllllllllllllllllllllle 

HEAD LININGS I 
THE PANELYTE COMPANY, Trenton, N. J. I 

HNIIUIIIIUUlllnHntllllllllUIIIIJIIIIIIIIUllllllllll"1.JlllllllllfllllUIIIIIIIIIIIIIIIIIIIIIIIUIIIUIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIII~· 

n11111111urn111111111m111111111111111111111111111111111111111111111111111111111m111111111111111111u111111111111111111111111111111111111111j' 

~11111111111111~ Car Heating and Ventilation i =lA,,Wr ~ ... ,, ........ '~NN_ .... ~ au, ' : = settle without delay. W'e can tbow you how § : = to take care of bOth, with ooe equipment. i! : = Now 11 the time to cet :,our care readJ' for = = = next winter. Write for detaU1, § 

S · • § The Peter Smith Heater Company ~ 
~1111111111111\' 6209 Hamilton Ave., Detroit, Mich. ~ 

..., ___ m,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111i 

UWIIIMNtlllfflmtlllllllllllnlllHIIIIIIHldllllllllllllllllllllllllllllllllllllllllJIIIIIIIIIIITIIIIIIUIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIJllll.f 

~-JY.aitfofd 
CAR SEATS 

or pr..-d Steel for all Claasee of Puseoa-er 
Seni<:1!. Rattan for eoverloc seata &nd for 
anow 1weepen. 

HEYWOOD-WAKEFIELD CO. 

I ; 
5 
~ 

I 
5 Fectory at Wakofield, Ma11. 

Offlre• at Ne• York. Chicago. San Franctaco § 
llllftlllllfllllllllllllllllllllllllllllllllllllllllUtllllllllllllllllfllllllllllllllll!IIIIIIIIIIIIIIIIIINlllllllllllllllllllllllll1'111111111i: 

~•nm11111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111111111111111111111111~ 

N-L Type "AA" 
Bus Ventil a tor 

45 Out of 54! 
On 45 of the 54 bu ses exhi bited at the At­
lantic City Convention N-L Ventil ators we re 
used. T his shl•Ws what the forem ost bus 
body bui lders think of N-L Ventil ators. 
Many lead ing st ree t ra ilways ha ve stand-
ardized on them a lso. 
It is no longer necessa ry to a rg ue for the 
advantages of good venti lation. It is now 
unive rsa lly recognized as a necess ity fo r 
profitable car and bus service. = 

\Vrite for a copy of "Su perior l'entilat io11." i 
The Nichols-Lintern Company 

7960 Lorain Ave. Cleveland, Ohio 
Canadian Rep . : Railway & Power Eng, Corp., Ltd., 

133 Eaatern Ave., Toronto, Ont. 

I. :('I_D -=I 

=
=:_= ~I 

§ ___ -
s 
i11111111111111mnm11111u1111111u111m11111111m1111111111n11111111mn111111tlftllllllllltltllllllllllllllllllltlllftulllllllllltllllllllllllltttllllU~ 

t!IIIIUIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIOIIIJllllllllllllltll JILIUIIIIIV.:~ 

§ SAMSON SPOT WATERPROOFED TROLLEY CORD § 

I ..... iii!:.ae..rl!:.oili I 
==§ Made of ·-Ira quality T•rato~,_M•flrmrk Rle:,,. bru.alsd. edPat.r.oorrd. ,moo•'-•- •-• b.... ==§ - ""' ................ 
- Caref.uI:, loopoct•d and 111aranteed free from 11•w• = 
E Sample• and ioformatloo clad!:, seat . • = ! SAMSON CORDAGE WORKS, BOSTON, MASS. I 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mn11111111111111 111111i 
1mnmn11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111111H1m111!: 

I PROVIDENCE H-8 i 
El FENDERS LIFE GUARDS e I Tb., Con1olidated Car Fender Co,. ProTidence, R. I. I 
= Wendell & MacDuf&e Co., 110 E. 42nd St., New York = i G,neral Sal .. Apota i 
~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 



36 ELECTRIC RAILWAY JOUR?'IAL December 13, 192, 

,.. ................ lll.tffUIHl1nn111nnum11n,n111t11~HllltlllllltlRIIIIUlllllltllllllllfflllfttlllHN, 

I ~!!!!I International I 
! Registers ! 
~ ~ 
i Made in• single and double ~ 
§ types ro meet requi rementJ i 

I- of service. For hand or foot, i=_!! 

mechanical or electric opera• 
5 rion. Counters, car fittin~. s I conductors' punches. i 
-

11e_ Exclu1ive selling agent1 for I 
!!I TJ"P• R-tt HEEllN ENAMEL BADCES. I Doub!■ Rert■ t... i 

I The International Register Co. I 
= = 
~ 15 South Throop Street, Chicero, lllinoia = 
l111111111111111111111nn111u111111111111n11111mmm•nunou1H11111,.,n,_,11111111111a11111u111111m11111mm_n_,_J 

;•1111111111111111111111111111n1n11111n111111111•1111n111n111111n1111111111m11m1mown111nnm.., __ 7 
I Play for safety-
= 

i plus resiliency­
plus long lil e 

! 
l! By specilying 

I 
i! 
i 
I 
11.!:==:::::::. 
iii 
I 
i 

FORT PITT SPRINGS 
FORT PITT SPRINC & 

MFC. CO. 
Pittabur,:b, Pa. 

illH11'tUIIIIIIIIIRl111011RllllllmmlllllNDlllllltfflUmlmnll'IUllll~IWlll1ffllllllUMIIIIIA--•••wz•--·· --aoil 

I 

Adjustable 
The be•t chanrcr oo th e marll~t. 
Can be adJooted b7 the roncloe tor to 
throw out a Y&mnr oumber or 
rotna. nr,-,, .. llr,' to m~ cbanree i. ra,~• or fatt11. 

Flexible . 
Each barrel a 11eparate unit. permll• 
Unr the coodactor to IDtercbaoa 
the barn,l1 to Dull his i>enonal re­
quln,m.,nts, and to hdlltate the ad· 
dllloo of extra barrel•. I ~ 

I J OHNSON FARE BOX COMPANY 
RaTenawood, Chica ro, Ill. 

~IIIIIWIIIIIIIWll-nmll~"""'""'Unn11 ............... 1n111n•ttftR-t ___ ,,., --

l

i~he Kalamazoo Trolley Wheela 
have alwa:,1 beeo made of en• 
tirel:, oc" metal, "hich accounu 
for their long life WITHOUT 
INJURY TO TIIE WIRE. Do 
nor be milled hy natcmenll of 
large mileage, because a wheel 
that will run too long will dam• 
age the wire. If our catalogue 
doe1 not 1how the ttyle you 
need, write u._.be LARGEST 
EXCL OSI VE TROLLEY 
WHEEL MAKERS IN T H E 
WORLD. 

THE STAR BRASS WORKS 
KALAMAZOO, MICH., U. S. A. 

~ ho~s~m~t,;!~yo~~!,,~~!~l :::.~ t~!~!n ,u:ply-o, use-od,·erti~ 
J in the 

Searchlight Section 
I_=-= NOW- is the time to offer good second-hand equipment or machinery for sale. The demand is great 
a for good plant for immediate delivery. That's why you should advertise NOW. 
~ NOW- or any other time, use the Searchlight Section for ad,·crtising 

:S
i,.=_ Alt('nn"• \\ anted Contl'M'l!o Waoted :0.liattllanN>Ua Waota 
= Alt('nl!o Wanted ttluratiooal Coun<,e New loduotrira Wao\ed 

Auetion !'/otie-,s F..mJ>loynlt'nt Aa;eneiee Partn•ra WantNJ 
HuiMirg,, For Sat.. Exehanl(ff Pat .. nta For Sal, 

Civi! &-1'\ioe Oppor\unitiee FranehiON Planta l'or Sal" 
Contracta To Re Let loduatrial Sitt-a l'ooitiona \"a<aDt 

Poeitiona Wantf'<! 
Pl'OJ)<'r\y For :<11~ 
n ..... inra' s..ln 
R~p...,...ntntn..-. Wantt'd 
&lemi~n Wantrd 
Work\\ an"-1 
F.tt-., Etc., 1-:1e. 3S L flu■ioc,u Oppor\unitil'I For Reot lit-ma Patt-nt Attorney• 

nrmt1111mm1111111111111tt""""ttll"ltnlnnlHIIIMfflriMIIIIIWMiihiiW:iiiiiM.OiM..WiililtlHtnt"'"1"'"'-----"""-.... --.... ------------------­

!!ffltfttllllllllllllllllln1111111111nmmmtw1111•mu111111mr1111111111n1111nnn11nm111111111H11ltlR1HUtllllffllllfflllllllUHAIIIIIIIIIP": 

! Let 01 Tell You of Our Especially De1igned Fare Box for the I 
; ONE MAN CAR I 
~-~ THE CLEVELAND FARE BOX COMPANY 
= Clenland, Ohio E 
i CanaclJ.n Clev■land Fa.·e Box Co., Ltd., Pn■ ton. Oatarie i 
fi111mrn1rnmn1111n11m111m11111111n111m1111111111n1111111111111111111111mn111111mnatt11111r1111mN111111ma11n1n1ntm111n1m11m111i 

1
1m111mmu111m111a1mm1111n11111nmntllllllllllfflm11n1nnmm1mrn11nnn 

100 New Users in the Last Nine Months 
KASS SAFETY TREADS 

HIGH 
in eflicieney and l11ting qu11itie1 

!i LOW 
~ in "eight, initial and upkeep coeta 
i Morton Manufacturing Co., Chicago 
B1t11111tnn11nnK1mnnmnrwmm1u1111mt1111111mm1111111nn1n•n•1mm11111mnnnnLns==-t1•1 

I 
.J 

r 
j 

I 
§ 

For better Axle• Specify 

"VALSCO" 
HEAT TREATED CAR AXLES 

LACLEDE STEEL CO. I 
i Arcade Bldg. l.mnmu.r1mnm1mm111111111,,_ __________ 111111 ________ .,. St. Louia, Mo. 
------111111mumn111A1 _______________ .,. 

STUCKI 
SIDE 

BEARINGS 
A. STUCKI CO, 

011 ..... Bhla. 
Pltt•burrll. l'a. 
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~~ 
4_ CORRECT IT 

USE LE CARBONE CARBON BRUSHES 

COST MORR PER BRUSH 
COST LRSS PRR CAR MILB 

W.J.Jeandron 
345 Madison Avenue, New York 

Pittsburgh Office: 634 Wabash Bldg. 
Chicago Office: 1657 Monadnock Block 

San Francisco Office: S2S Market Street 
Caaadla■ Dlah1butorw: L:rman Tube cl lluppl:r Co., LU., 

at•ntttal and Tornnto 

- II Mhl■WIINMIWIHIIU1Ullffl1111Ulffllllllllffllllnmnn11m111um1111m111111111111111111111111111nn111nn111111111111r11111 

:!_lfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllr. 

BRAKE SHOES 
AERA Stand 

Brake Hea 

Diamond 1181
' Steel Back and Lug Shoes 

best for all equipment. 

l 

:i!

s===: ~~~:/:~t:ti~gi~~fred

0

!frad~dMarf · S. -~======' 

American Brake Shoe and Foundry Co. 
30· Church Street, New York 

- ~ I 332 So. Michi11:an Ave., Chica11:o ~ 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

---OIWWW-lffllllUHIIIIIIWNIIIIIIIIIIIUIIUUIIIIUIIIIIIUHIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIWIIIIIIIIIIIIIIIIUIIIII~ 

McGUIRE-CUMMINGS 
M anulacturing Company 

General Offices 
111 W. Monroe St., Chicago, Ill. 

Street Cars, T rocks 
Snow Sweepers 

I 
3 
3 

I 
i 

I 
~ 
3 

i 
-·· ···••111UIMIIIIIIWIUINfflfflllllllUUTilllllllllllflHHIUlmllfflllllH1Hlllllllllllllllllmlr1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111t.~ 

________ ,1111111nut111MN1t1111um1111n111111111111n1111111111111111111m11111111110111u111111p111111111111111111r 

Advertisements for the 

Searchlight Section 
Can be received at the New 

York Office of Electric 
Railway Journal 

until 10 a. m. 

Wednesday 
For issue out Saturday 

~ 
i 
i 
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§ 

I 
I 
! 
i 

I 
ouo p 
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~ I I He expects more than 

~=~= Griffin Wheel Company -1- I! 100,000 miles 
410 North Michigan Ave. _ Mr. Dickie.Chief Motor lntl><'Clor Df lb• 

Louln1lle R&llway Compa117, un: "All 

Ch• g Jll ir Ii or the Tborntoo Side Bcannn •e beTe 
ICfi 0, • !i ~ tried OUI are 11111 ID 1150 &Dd In tine 

I = rondlllon. Some or them bne m..S. 

I 
I 

GRIFFIN 
F. C. S. 

WHEELS 
I For Street and Interurban 
I Railw ays 

Ciicaio 
Detroit 

POUNDRIRS: 

Boston 
Kan111 City 
Council Bluff■ 

St. Paul 
Lo■ AAiele■ 
T■com■ 

• ,.... __ 1111,_ ·- -- WWW 

I !~o~ 1!!~~~~} 

i 

= cloae to r.o.ooo mllea and It looka like 
if 1

1
= tb•7 mlrbt make mon, than doable that 

~ ml.ease b81ore 11·0 bne llnlabed tbe 
teat." 

I i__ Pt:: f:C~. ~~u~e~1:~:J1~~~~11~! 
E
e ;; IHI, l)<'l'fccUy balanced and lnncv lut, 

I I 
lnr trolley deTice. 

I Thornton Trolley Wheel Co. 
Joeorporat..i I Aabland, Kentucky 

" A•I• !,Pf'd•ll•I• 81Att 181",6" 
Addrno all )tau to 1•001 OfflN Box aui. IU,hmoad. \"a, 

CAR AXLES 
J. R. JOH NSON AND CO., INC. 

FORCED STEEL AXLES 
For Locomotlveo, Puun1er, Frel1hl and Electric Caro 

r-mooth Fnrs•d or Ronih Tunnl-Carbon or AUoy !,tHI-J'lala a, 
IINI 'l'TnatNI, t·or1rd anti TarnNI Plalon Rod,, Craok l."laa, ...,_. 

t_...h.a fl•• koao• llar1. e-te. 

CHILLING WORTH 
One•Piece Gear Cate• 

~ml.-.-Rlot1- IJ1b1 W ..... l 
BHt lor Strvk-Durab lll ty .. d 

Ecooom1, Writ , V a. 

Ch ill ingwor th Mfc. Co. 
J1ru1 City, N. J • 

I 
i CARBON-GRAPHITE-METAL I 

MOTOR AND GENERATOR I Don't Overlook 
Opportunities 

Gud, ~::::;~~:q:~m:::. ,~u, I 1 
g individual requirements and operating condi- I 
~ tions, made by experienced Brush Engineers, I I guarantee long life and pet-feet service. 

Write for Catalog B-3. 

THE UNITED STATES GRAPHITE 

I 

I 

Men who regularly keep 
in touch with the market 
through other channels 
often overlook the many 
opportuPities that are 
to be found in the 

SEARCHLIGHT S ECTION 
i COMP ANY - For E,·ery Bu&iness Want 

"Think SEARCHLICHT First" 
I n1~~ 

UIIINIIIIHHtltllHIIUltHHIIIUtNIIIIIUlttnl1111hlllHIHIIHlltlURHntffllllllllffllllltlllnllfflllllltwl........,...... ............ r; :,,,_ _____________________ .. 
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SED EQUIPMENT ®, NEW-BUSINESS OPPORTUNITIES 
{. 

•llau 11•otttf'd. ,1 centa a wwd. mlnlmum 
S emu •n i111e1Uoo, p:ayable ln et!Yance. 
,-. FareNt and a11 oc.bw daallftr-aUon,, 

■ ■ wurct. mtn.tmma charc• s !. ••• 
•• 41 NOit • Une an h11ertton. 

POSITION VACANT 
:IOP foreman wanted for electric railway 
In New England. Give experience, ref­
erence, age and salary expected In first 
letter. P-752, Elec. Ry. Journal, 10th 
Ave. at 36th St., New York. 

POSITIONS WANTED 

UDITOR, broad and thorough experience 
In financing and accounting; all 
branches railway, electric and gas utili­
ties, open for engagement. Possess Initi­
ative and capable of assuming full con­
trol ot all accounting mattera. P\V-758, 
Electric Railway Journal, Old Colony 
Bldg., Chicago, Ill. 

XECUTIVF., nine years manager of -local 
atreet railway system In Industrial town 
seeks larger opportunity. Thirteen years' 
prior experience In engineering, transpor­
tation and executive departments of large 
trunk llne railroad. Has given epeclal 
atudy to analyzing transportation prob­
lema and operating costs. P\V-761, Elec­
tric Railway Journal, Real Estate Trust 
Bldg., Philadelphia, Pa. 

UPERINTEN'DEN'T-Clty or Interurban ; 
twelve years' successful experience In 
maintenance, or,eratlon and public rela­
tions. P\\"-757, Electric Railway Jour­
nal, 10th Ave. at 36th St., New York. 

RAFFIC and transportation auperlntend­
ent-Experlenced Interurban and city 
railway and bus operation, desire to con• 
nect with organization Inaugurating bus 
service. PW-759, Electric Railway Jour­
nal, Leader-News Bldg., Cleveland, Ohio. 

'''""''"'''''""''"'''''''"'''''''''"''"''"''''''"''''''"''''''""'''''"''''''""''''''''~ 
WANTED ; 

Ordt"r for Oak, ('nr ~tof'k, CrosN TlrM, I 
Swllrh Tl••• Tlmhrr. !lave tour mllle In ; 
Ol)f'ration. A l\'OOd stand of timber, grndee E 
guarant,•ed. Pri""• rig-ht, Let's get· a,,_ E 
qualnted. ;= 

•:XAR(' 1.l"Mllt:R l\ffO. CO, 

111nuu"n~1~1~m~:~,: .. ~~,~~.:: .. :,~~1~1~:m~~~:11,~1:~;n111Hn1"•'! 
"'"'"'""""'''"'""'""''''''"'''"''''''''''''"''"''"'''"····--· .. ·"-.... -.., 

.:.~~~§1Y. 1 .. : 
F.LECTRIC EQUIPMENT CO. 

Commonwealth Bid&"., Pblladelpbla, Pa. 
.......... .,,., .... , ........ , ............... llfllHIIUHIUUUUIHIIHIIIIHllffllHlllflllflllUflll~ 

.IHHlttlllfllHllfllltt,11UltllllllllllUlllllllllfllllllllllUIIUUlllflllfHIIIIIUIIIIIIUIIIIIU,~ 

i 
; 

i "Search I ight" i 

IS 

Quick Action 

Advertising 

.. ,,,1.,""'1fl1ttnn11,1tnn,,,.,1t,11u1111nu11nc11,u111111n11111uu111n11n1119.:,~,~1111n. 

■ 

1:-.FOR)UTIOS: 

Bez .,·•mP>na ln rare or any or our oMre. 
count 10 ":ord1 ectdltlonel ln undtsplayed eds. 

Pi.(roUltt or 1~ ~f" It one i>eYmmt ls rnadf'. in 
1c.ln11N1 for fnur ronsecutl"e lhnrt.iuns of 
vn,Jlaptaye,rl ads (not. lntluding proi>O!llUs). 

DlSl'LAYED- RAT): l'ER ISCH: 
l tn 3 inrht-s .••...•.•••.•• 14.GO an ind, 
,} to i inche! .............. •l.30 an tnch 
:-i to 14 Inches .............. -1.10 an inch 
llltC'S for la1ai1· 1weee. or yurt;· ratt1s, OJ\ reque-11t. 
.tn ,klottiU1np rnell Is me,asurerl \'trtiu1b· on 

Ml• column, 3 rulumru-3 O inf'}H.'s---to • pa~e. 

E.F 1. 

• In Small Lots 
As Well As Large 

THERE is a clan of rail buyers, occasionally in need of only 
small tonnages, who are paying a premium on their pur• 
chases elsewh"ere because they believe that we do not seek 

their patronage. 

We maintain a large organization to give efficient service on small 
orders, Our tremendous volume gives us unequaled buyini: power and 
saves our clients money regardless of the tonnage required. 

Immense stocks at strategic distributing points provide complete 
assortments near you, This adds a saving in freight to our already 
unbeatable prices. 

Next time 7ou need rails, let us know 7our requlrementa. 

W • 1111arank• th• •'""• prompt, •tnclenl 1ervlcd lo all. 

HYMAN-MICHAELS COMPANY 
"Th• HouH of Dependobl• Seroice" 

122 South Michigan Avenue, Chicago 
Dealers in New and Relaying Rails, 
Locomotives and Railway Equipment 
Di,rrlcr Offlcu: New York, Woolwerth Bldl',; 

St. Loni,, Railway Exchanl'e Bldl'•l Pltt,hurl'h, Flr1t Nat'! Bank Bldl'•I 
San Francleco, 234 Steuert St, 

Yarda: St. Louis, Eut Chlcal'o, Ind., McKee'• Rock1, Pe., San Francl1co. 
Cabi• Addrua: "Hymanmlkel" 

World'• Lorl'ut Di,tributor• of Rail• 

I 

■ 
.,11111u 11 u 111111nuumn111n111111111111111111nn111t1111111111111111 .. 11111111111111111111111111•1111n1111111111111111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111111,11u., 

• 1nn,n111111n111111n11n,11,1111,11u111n111111u11nun,H1u11,111u111111111111111111111111n111,,: 

FOR SALE 

Two Single Truck 
Snow Sweepers 

Complete 
Ready for operation 
Splendid condition 

Transit Equipment Co. 
Cara - Motore 

501 Fifth Avenue. New York 

i 
i 

i 
i 

;'t1u1111n11n1111111111111111111u .. u111u111n111"11"11n11111 IIUIIII 11111111111111111 I 111111111111 ~ 

, 1111111111111111111111111111111111111111111n1111111to11111111111111111111111111111111n111111111111111\! 

FOR SALE 

Taylor Trucks 
4-Complete, 34-ln. steel wheels with 8· 

O.E. 200-C motor,, all in flrat class 
condition, 

nerelvere, Jllorrls County Trarllon Compa,17 
Morristown, N. J . 

...,,. .. u,111111u11nn111111u11111111111111111n1n11111111111111111u11111111, .. ltlllfllllllllllllllll I 

; 

FROGS 
SWITCHES 
SPLICE BAR3 

BOLTS 
NUTS 

TIE PLATES 
RAIL 

BRACES 

All Rails end 
Track Mete­
rlels shipped 
aubject to In­
spection and 
approval et 
deatinetion. 

~11111 ........................ 11,J. 

• •11111111111111111111n11111111111111111111n11u1111111111111nr,111111111,11n11u1111u111111u11n11.-:i 

425 TONS-No. l ! 
80 LB. RELAYING RAILS j 

EXCEPTIONALLY FINE SHAPE 
Immediatt Shipment-Low Pried I 

Z§LNICKER IN ST. LOUIS I 
•IIIIIIIIIIIIIIIIIIIUIIIIHOIIHIIIIIIIIIIU11111111111111111111111111111111111111111,11111n111111111111u1 
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Adnrtl1lnr, Slrf'et Car 
Cailler, Inc., Barron 0. 

Air Ret-•h·•n & Af~reoolen 
lngcr eoll Rand Co. 

AoehoN, 007 
Elec. Service Sopplle1 Vu. 
Ohio Brau Co. 
WeaUngboote l!I. & M. Co. 

Armature Shop Tooll 
Eloc. Semcc Sopplle1 Oo. 

Aotomallo Relurn Switch 
81aoda 

Ramapo Alu Corp, 
Aatomallo ' Saf,17 Swll•h 

Stand• 
Ramapo AJax Corp. 

Ailftl 
Boml1 Car Troek Co. 
Bethlehem Steel Co. 
Brill Co., The J. 0. 
Caroeirto Stttl Co. 
Johnson & Co" J. R. 
Laclede Steel Co. 
St. Loni• Car Co. 
Standard St<'CI Wlu. 
w .... unrhoote E. A K, Co. 

llada:H 11nd nuttona 
Elf'C. Semce SoppU"" Co. 
Interoallooal Rertater Co., 

The 
Daller!.... Dr7 

Natlooel CBrboo Co. 
Bfflrlnp an4 RMrlnr Melab 

&mla Car Truck Co. 
Brill Co" J. 0., The 
0<,neral Electric Co. 
More-Jonea Br .. & !\fetal 

Co. 
St. Loo1JI Car Co. 
Wealinrhoo.., E. & M. Cu. 

Bfoarlnra, Ceoler 11nd Roller 
f;ldo 

• Stocki Co~ A. 
Bf-111 and Oonp 

Brill Co~ Tho J. 0. 
Coo1olldated Car lleat, Co. 
Elec. Se"INI So1>IIH Oo. 
St. Looi ■ Car Co. 

11:iro::!::!~il~~::, Bearlop 
Corp. 

Bollen 
Babcock & WIicox w. 

Boodlor Apparalo1 
.Amer. Bl.eel A WIN Co. 
Elee. Ser-rice Soppl!ea Oo. 
Ohio Drasa Co. 
Rallw17 Track-work Co. 

Bondi, Rall 
Amer. Steel lo Wire Co. 
Elf'C. ScrTlce Suppllea Co. 
General Electric Co. 
Ohio Bra•• Co. 
Rallw17 Track-work Cu. 
WeaUorhoole E. ,. M. Co. 

Book roblllben 
McGraw-HUI Book Co. 

Bon••• Swlteh 
Johna-Prall Co. 

llra,kela and Croll Anna 
(81:9 ar.-, Paleo, Tl.._ 
r.,.1, Etc.) 

Elec. Ry, Equipment Co. 
Elec. Ser-rice Suppllea Oft, 
Hubbard & Co. 
Ohio Bra.. Oft. 

brake AdJuol•ra 
Brill Co., The J. G. 

~~rn~h~ie A~.
11~':,':9 &'.• 

Brake Shoe• 
Amer. Br. Shoe & l"d7, Oo. 
Barbour-Stockwell Oo. 
Bemla Car Troek Co. 
Brill Oft,. The J. O. 
St. Looi, Car Co. 

Oralleo. Brsko Snt•ma an4 
Rrskt r■ rt1 

Allls-Cbalmere Mfr. Co. 
Bemla Car Truck Oft. 
Brill Oft., The J. 0. 
General El..,.trlc Co. 
Home & Eblloir Corp. 
John• Manvi lle, Jne. 
Nallocal Brake Co. 
St. Louie Car Co. 
Wtstlnrhoo.., Tr. Br. Cu. 

Bn,.h••· Carhon 
Gene?•I ElrMrlc Co. 
Jcnndron, W. J, 
Le Carbone Co. 
Mortranlte Rrusb Co 
NllllOnRI Carbon Co.' 
U. S. Graphite Co. 
w.,allnrhouee E. & M , Co. 

nn,_h,. C.ronhltt 
J\foriranlte Brush Co. 
Nntlon,11 Carbon Co. 

TT, S . Grnphlte Co. 
1· ro•h"" Wlr~ rn,nmfttle 

Inreronll-Rand Co. 
Bn1N, Molor 

Brill Co •• Tbo J, 0. 
InternaUocal Motor Co. 

PlerM Arrow Motor Car Co. 
St. Lool1 Oar 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 

nmhln1r1, Caao llardrDNI and 
.lllanpneoe 

Beml1 Car Truek Co. 
Brill Co~ Tho J. O. 
Lour Co .• f!. 0. 
St. Lool1 Car Co. 

CablN, (S•e Wlrn 11nd 
l'abl.-.) 

Cambric T•P<•, l.'tllow and 
lllo,k \'ornl1h 

lmorton Vamlab & Io•. 
Co. 

Carbon nrn•hro (S.e 
llru1hu, Carbon) 

('11ro, Dump 

g[Y!.;iaat-s?~, ~:, eo. 
St. Louie Car Co. 

Car UchtlnJ FhturN 
P.lec. Sn-Tice Soppllt'll Co. 

Car ran,I tlaf,17 Swllcheo 
Conaolldated Car neat, Co. 
We1tlorhou1e E. & K. Co. 

Cara, r11aN1n&flr. Frtilcht. 
J:l'prNI, f'tt. 

Amer. Cu Co. 
Brill Co" Tho J. 0. 

Kuhlman Car Co~ 0. C. 
McGut.re-Commlnr• Mfr. Co 
:Sallon,I R7. Appllauce Co. 
St. Looi, Car Co, 
Wuoo Mfr. Co. 

Cara1 Ou, Rall 
Brul Co~ J. 0~ Tbo 
St. Looi• Car Oft. 

('an, SN-and llaa4 
Electric Equipment Co. 
Tramtt Equipment Oo. 

C.J;jllf!to~-~"j~g:4 Tho 
Gmeral Electric Co. 

Car !-lr()<I ~frlJ' 
l"lnr Iron Wk1. 

C'ar Wheel,, RollNI SIN'I 
Bethlehem Sitt! Co. 

Ca11lnn, n .... , Compo1ltlon 
or Uopp,r 

Andtt1100 Kr.-. Co~ A. A 
J, M. 

Mo..,..Jonea Bl'U'I A Netar 
Co. 

Culln,n, Ora7 Iron an4 
!IIN'I 

&ml• Car Trork Oo. 
Furl P1lt Steel Caatlllp Co. 
!H. Loni• Car Co. 
Standard s,.,.1 Wka. 

l'a•llnp, )lall,.blt and 
llra11 

Amer. Br. Shoe A Fdr. Oft. 
Beml1 Car Troek Co. 
Tort Pitt !l~I Caallnp Co. 
Honie & Ehlln,r Corp. 
9\. Looi, Car Co. 

Cat•h•ra and ~lrlum, 
Trollrr 

Jl!lf'C. SttTlce SuppU.. Oft, 
Oblo Braa1 Co. 
Wood Co~ Cbaa. N. 

Cat,,_ry l'no1trurllon 
Arcbbold-Brad7 Co. 

Crlllop, r1,-woo,1, ra.u,11 
JlaakeUte Mfr. Co. 

<'•mN1t l'rodnrt• 
Allu Lumnl~ Co. 

Chain•. l"arlor Car 
llt7wood-Wallelleld Co. 

Chanco C'arrltra 
Clenland Fare Bo:ic Co. 

Clrrolt-Br,aktN 
Ande1'90n. A. A J • .It. itfr. 

Co, 
General Elf'Clrle Co. 
Weatlnrhoooe E. A M. Co. 

Clamp,, and Oonn..,.ton for 
Witt,, 11nd C.blro 

'f:lf'C. R7, E(lolpmmt Oft. 
Elec. R)o. Jmprnnment Co. 

Elf'C, Semce Suppllea Co. 
~neral Electric Co. 
Hubbard & Co. 
Ohio Bra"" Co. 
IVestln11:hoo1e E. & M. Oo. 

Cleon•ro and Srraprn Trac,k 
IS.-r al10 Snow-rlowa, 
!lwN'~U 11nd Bro11m1) 

Brlll Co., Tbe J. O. 
St. Looi• Car Co. 

ciao~... and ~k•h 
Oeneral Ele<-trlc Co. 

Ooal 11nd A1h llan4llnr (SN, 
OonnJ'ln,: and llol1t~ 
MMhlntl'J') 

Col~1!ah'i-:,~n.C and Wlo4h,r 

Ell'C, S""1c,o 8UP1>lle1 Co. 
Ooll1 Annfthlrt and P'leld 

General Electrle Co. 
Wesllnirhnoee E. & M Co 

Cnll1, Choke and Klekl~' 
Elec. SUY!ce Suppllea Oo, 
Ge~ral Electric Co. 
Weattnrbou .. E. & M. Oft. 

Coln Coontln,r lllarhlnH 
Clorelnnd l'an, Box Co. 
Intern'! Reruter Co. 
Johnson Faro Box Co. 

c:;l:nt~J"J·a~at~:""eo. 
Coln W rs Pl>rrl 

CloYeland Faro Box w. 
l"ommatalor !i-lottrr1 
Elec. ~r-rlce Sopplle1 Co. 
Genrral Elot'IMC Co. 
We1Uni::bou1e E. & :W:. Co 

('ommninlor Trulor De,·lrH 
Geaeral Electric Co. 

t"ommntalora or rarh 
Cameron Elec'I llffr. Co. 
~n,ral EIN:trlc Co. 
We-et1orbou1e E. A M. Co. 

('omc,ound• (ln•olatln,r If: 
~plldn11:) 

Johna-!llanYllle. Inc. 
Comprf'Horo, Air 
All...cbalm•ra M Ir. Co. 
Gca.,,..1 Ell'Ctrlc Co. 
Jnrerooll Kand Co. • 
Weallnrhouoe Tr. Br. Co. 

Oon....,.I, J-1oorln,: f;urflN! 
lr1'1nr Jroo Wka. 

('oorrrt1 Krlnforrlnr Baro 
Licit-de s~ Co. 

Condnaor l'll'ffll 
Jm~Oll Vamhh " In,. Co 

CondtDMN 
AIUa-Chalml!N Mftr. Co. 
General f:lectrlc Co. 
J nrr....,11 llaDd Co. 
Weottnchou• E. & K. Co. 

Conntttora, &ldnlr11 
:rrankrl Conne,-tor Co. 
Weallnrboo.., E. A N. Oo. 

Coontttora, Trall,r Car 
Con110lldated Car IJrat. Co. 
F.lf'C. Senlt11 Suppllea C.,, 
Ohio Dra11 Co, 

Controllrra or rarh 
Alll.Chalmen Mf,r. Co. 
Gtnerlll J::loclMC Co. 
We,unrboo1e B. A .M. Co. 

Conlrolltt R,rnlaloro 
Elf'C, Ser'rlt11 Suppllea Co. 

Conlrellln,: 11,-,,1,m, 
o_.,ral Electric Co. 
w,atlnrboll.ll! E. A M. Co. 

('nonrtrl"I, Rol&r7 
AIII.Chalmtra M le. Oo. 
~oeral Electric Co. 
WNllnrboOM E. "' K. Co. 

('opptt Wirt 
Anaconda Cop!>ff Mlnlnr 

Co. 

CB~ll ~~ ~ 111.· ~ .. , .... 
Elec. S""1N! Suppllea Co. 
lnternM'l ne111,~r Co ~ 
Thr 

Bo,ehllnr'• 8001 Co~ John 
A. 

St. Loul1 Car Co. 
Sam110n Cordare Worlla 

Cor4 ConnttloN and 
C'oopltta 

Elf'C. Srn1ce Suppllr1 Co. 
Sam,on Cord~ Work• 
Wood Co~ Chu. N. 

Coupltra <'ar 
Brill Co" The J. 0, 
Ohio Brau Co. 
St. Loull Car Co. 
WeatlnrhouN Tr. Br, On. 

Croo, Arm• (SN, l!tarkl't1} 
Cro••lac Foon.totlo09 

Ioternatlonal Sterl Tie no. 
<'roNlnr, Fror I: Swtleb 

Ramapo A!&X Corp. 
<'roa1lar, )laapnree 

Bethlehem SIN"I Co. 
Ramapo Alu Corp. 

Crno•lnp 
Ramap0 AJ&X Corp. 

('ro .. ln1t11, Trark (SN Traek, 
!-J)f'f'lal Work) 

'1».7~ ~~~~ 
('url•ln• I: <'nrtaln Fhtnre,o 

l>rlll Co .. Tbe J. 0, 
Curtain Suppl7 Co. 
Elec. SemN" Supplle1 Oft. 
Morton Mfr. Co. 
St. Looi• Car Co. 

l>foaln'■ llfarhln•l'J' 
F.lec. Eoulpm,nt Co. 
H7tDan•:Mlcbael■ Co. 
Tran•II Equipment Co. 

Deralllnc n,.,1,,. (8.., al10 
Trnrk Work! 

DrrslUnc Swll,hNI 
R.amaJ>O Alu: Corp, 

DHtlnatlon ';I~• 
Elf'C. Semce 3oppllea Oo. 

ll•IN'IIU !ltnlf'e 
Wbh-Serrtce, P. Edward 

~~•u o&:.'.'!R:; f.'~~• 
Con110l1dat"'1 Car Ilea\. Co. 
Gen.,,.al Electric Co. 
:S ■ t'l Pneumatic Co~ Ioc. 
St. Loul1 Car Co. 

ll11on I: Dollr Fh I ureo 
Brlll Co~ Tbe J. 0. 

Con1101ldat'"1 Car ll•at. Co. 
Gfflrral ElectMc Co. 
Morton Mfr. Co. 

lloon. Foldlnr \"rtrllbnlr 
:s,n Pneumatic Co., Joe. 
Safet7 Car ~Ylcea Co. 
llrllll, Tr,..k 
Amer. Steel & Win, Co. 
Elec. S."1Nt Suppl109 Co. 
lnrrnoll Rand Co. 
Oblo Btu.a Co. 

llr,-rN, !-and 
Elec. SttYIC<! Sun:;,11,o Co 

Eara 
Oblo Bran Co. 

E:11nn7 ,\ab~lo1 Woo<I 
Johna-!111u1Yllle. Inc. 

FJN'trleal w1r .. an.t Cablr-1 
Amer. Electrtcal Work■ 
Amer. s, .... 1 & Wire Co. 
Rn<,hUnr'1 8001 A Co .• 
J. A. 

J:1..-trle Grln.tm 
n.allwa7 Tr■rk-work Co. 
W•~rn Electric Co. 

r.1~ro,,1,., Carbon 
Rallw17 Track-work Co. 

FJ..-trnd.-.. ~IN'I 
Rallwa,- Track-work Co. 

F.n,rlDN f:••• 1111 nr f;l<'am 
lnvnoll Rand Co. 

Y.nrlnN'ro, Con,olllnr, Coa-
1 r•rtlac an4 Opttollnr 

!:.1.:~i:J.B~cf7 Jc!: 
nrc,J..,., John A. 
Bachanu ,. Lanir ()ftrp, 
Bureau of Commer-c1&1 

F.t'OllomlC9. Jr,o. 
BJ'llroh7 A Co" II. ){, 
U■7 A Zlmm•rm■ n. Inc. 
Drum & Co., A. L. 
Fon!. ll■con Ir Dnh 
11,mpblll & \Vrll, 
llol1t, En"'lhardt W, 
Jadl10n. Walter 

~fi•-~ fudlt A ln1i,ec­
tton Co. 

Rl•he7, Albert S. 
Rt>blnllOG A Oo~ Dwlrbt 
r. 

!!andrnon I, Poivr 
!11"911 Ir Wood 
!lton, A Wrbtlt~r 
Whit• Eur. Corp_ The 
J. 0. 

F.n11:lnN'rln11: 
Eqolpment Enrhwerlor Co. 

r.ni,1.....,, Ou, Oil or IIIN• 
.\ll11-Cb1lmcra Mfr. Co. 

W•allnrbon.., E. A llf. Co. 
r.,... no1ew 
Cl..,.eland FaN' Ro:1 Co. 
Jnhn110n P'are Bn:1 Co. 
Nati RT. Appliance Oo. 

Fa,.. RPChlrr, 
Ohmer Fare Rec1oter Co. 

r,..,..., Wonn WIN •IHI 
r......, l"n•t• 

Amer, Stl'lll & Wire Co. 
Cyclone Feacc Co. 

F•ndtta IIINI n1, ... 1 Gnard, 
Brlll Co~ Th• J. 0. 

OooaoUcla~ Car Fmder Co. 
F.lec. SerY!re Sapplln Co. 
St. Lou II Car Oo. 

P'lbro 11nd rn.,, Tnblnr 

~~.r~c~~eir1· M. eo. 
Fltl4 Colll (SN, Colli) 
f'lre l".xtln~ol•htr,1 

Johns-l\fan'l'111t. Inc. 
F1oo<lll11:ht• 
Elf'C. S""1N' Sopplle11 Co. 

Flnnrhw C'omPo8lllon 
John•-!11 anYllle, Inc. 

noortn,r, nre.,..oof 
lr'1'1ntr Iron Wk.a. 

Floor1nc. :Son~"llppln,r 
lrvln11: Iron Wko. 

Floorln,r, 0t>f'n !'lttl 
Jrvln,r Iron Wko 

Floorlnr, ~lttl !-nbw-a7 
lrvlnr Jmo l\1<0. 

J1oor1n11: \"tnlll•tlnr 
lrvtn,r Iron Wke. 

Fori:tnp 
RrlU Co .. J. G .• Tbe 
Sl&Ddard StN'I Wko. 

Fro,r. I: em .. 1nn. Tre Rall 
Bethlehem Str•I Co, 
Ramapo Ajax Corp, 

Fron, Tn•k (SM Tra•k 
Work) 

December 13, 19: 

J"ror1, Tron,,. 
Oblo Brua Co . 

FIHN and FnN Do•• 
Cooaolldat"1 Car Heat. 1 
General El~trlc Co. 
WraUorbouao E. A N. 

t'u•""• C.rtrid,r.._ :Se•a. 
111:..~I• I: lllch \'olla4 

Johna•Pratt Oo. 
FIi•""• Rtftllable 

Gt,n .... al Elf'Clrlc On. 

Ji:i:i:i~nll•Oo~c. 

Gn.h·anb.rrA. llol llln 
Joa. I'. Catuo It Ur°" 

0Hkrla 
John•-!11 aoYlllt, Inc 
Weot1nrbou10 Tr. llr. c 

G1u rrodattn 
WeoUo,:hOUIO E. " :W. I 

Ou-l"JN'trlc, C'aN 
G<'1Wral Elec. Co. 
Wett1nrbou1e B. • •. , 

Gnl..., Car 
Brill Co .. Tb~ J. 0 
St, Loola Car Co. 

GNr Blaok1 
Bethlthrm SIN'! Oo 
Brill Co~ J. G .. T1la 

Standard s ..... 1 Wk• 
Orar <'a•r• 
Chllllnrworth )11,r. 
F.lf'C. S,n-1,.., !'luppl 
We-ellnrhoooe E. Ir 

G,...u anti rlnlona 
n.-m11 Car Tnlr• \A 
B,,thl•h•m !11-.1 Co 
f:lec. 5.,...,1,... Supplli,, C 
Otn,,ral Eltt!Mc Co 
:S•t'I Ry. Arpllaa,-· 
:Sullall Co., R. D. 
Tool s1..-1 o,ar A 

Co. 
ON1rr11llnr ~h. Oao­
G<!aer■ I Elec:lrle Co, 

GNM"rw.tttr■ 
AIUa-QialmrN JUc 
c,.nttal Electric Cn. 
WeaUn,:boooe B. It M. 

Glnlrr Ralh 
BethlthMU 8tffl Co. 
Lorain Bt.-el Co. 

Gan,r (S.., n,11, a .. a.■.j 
C.l"lllln,r 1-lttl !'ob•aJ' 

ll"Y!Dr Iron Wko 
Gr-• IS.. 1.-bt-J,. 

OrllNI,.., •nll Ori .. 
lnd1a.upol11 Swtlcll " 

Co. 
ltaUwaJ' Track-worll Co 

C.rlnd,n, rortabl, 
Rallwa7 Track-work Co. 

Gr1ndon, rortable El 
RallwaJ' 1'ra<"k-work C■ 

Orl""1n,r n,lrk1 •• 
Rallw&J' Track-work 

Gna ... Rall Clamp. 
Ramapo AJax Corp. 

Oaard Rall■, TN! a.II a 
llanpn...., 

Ramapo AJax Corp, 
Ouanle, Troll..,, 

Elfoc. s.r..1.,.. l!uppllea 0 
Ohio Bra"' Co. 

llamm...,., Pnrnmatlo 
lnce....,11 Rand Co. 

llarpo, Troll.,. 
Elf'C. SemNI !loppll .. 
Mo,..,.,nn .. Brue MICII! 
Nuttall Co~ R. D. 
~lar Bra•• Worlu 

Tborotoo 'l"rolle7 Wheel 
llradllcht1 
Elec. SrmN' Soppll• 
Gt,neral Eelctrtc Co. 
Ohio Bra11 Co. 
St. Loot1 Car Co. 

ITNllllnla11: 
Haakellle 'Nf,:, Co 
Panelne Oft. 

llratrn, Car (EIN'Crt.l 
Con•ollclat"1 Car Rf'ol 
G111c! C.or ll•at. & Ltc. 
:Sal"I RY. Appll■-
Smltb 11,oler Co~ Pl' 

11,.,,,...,,, Car, llot Air 
Wat,r 

P.IN". S,"1"1! Supplle,o 
Smith Htat,r Co .• Prlff 
ll•lmrt-Wrlcllnr 
Rall..-•'" Tr•rl<-work Co 

llnl•h, Portahlr 
ln~ll Rane! C.O. 

11.,dnnllr ~luhlnrr7 
Alll•.chlllmrl"' Mfr;. 

lndn•lrlal J1oorln,: 
John••:'llan.-1 Ir. lnr 

l1tt1trnmf'nt• ,1ra1111rtar, 
ln,r 11nd Rttnnll■,r 

Elec. Semce Soprll• 
Oro,nl El,,clrlc Oo. 
J"bn•Prall Co. 
WNtlnrhou1e JC. A M. 
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Tir Tampers 

Ingersoll-Rand Track 
Tools include-

Paving Breakers, 
Tie Tampers, 
Grinders, 
Riveters, 
Chippers, 
Spike Drivers 

ELECTRIC RAILWAY JOURNAL 

Paving Breakers 

The Compressed Air Way 
Saves Time and Money 

Ingersoll - Rand Portable Air Com­
pressors and Tools fi,nish up many jobs in a 
fraction of the time required by hand meth­
ods. 

Pneumatic "Paving Breakers" save more 
than 50% in time and labor over hand meth­
ods, when breaking out pavement shoulders, 
heavy foundations, etc. 

Pneumatic Tie Tampers enable four men 
to tamp more track and do it better than 
twelve to sixteen men using hand methods. 

Other air tools are also used to save 
money on various jobs, making the portable 
compressor outfit a most important factor 
in reducing track costs. Ask for complete 
information on the savings made with port­
able air-power units. 

INGERSOLL-RAND COMPANY, 11 Broadway, New York 
Of!icn in Principal Citin tht World Ovtr 

For Canada refer Canadian lnreraoll-Rand Co., Limited, 260 St. James Street, Montreal, Quebec 

41 

and 
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Jn•nl•tlnc Clolb, Paper and 

o:=:a1 Elrclrlc Co. 
IrYinrton Varnl•h & Ina. 

Co. 
John&-;'\lnnvlllr, Jnr.. 
Mttchell•Hand llllr. Co. 
Okontle Co. 

Stanll. UnderCTounll Cable 

~lnrhouee E. & K. Co. 
Jnaulatlnr, Silk Ill: \"arnl1h 
Irvtnrton Varnleb & Ina. 

Co. 

. 
)latannrn'1 Seefl 

Brtll Co., J, O. 
Elec. SerYlce Sup. Oo. 
He7wood-Walteftelll Co. 
St. Loula Car Co. 
IVOOd Co~ Chu. N. 

:Solo and Bolll 
Barbour-Stockwell Co. 
Bemis Car Truck Co. 
Brlblrhrm Steel Co. 
Hubbard & Co. 

011• (Stt L11brk1nh), 
Omnlhn~• (Sre Jtua,a, 

llo!or) laanlatlon (RN! 1l•o J'lfnl•l 
Electric n,. Equipment 01~!~~3tlonal O,cyren Co. 
E~. Service Supllre Co. Oxy,Ar,t)·lrnr (SN> Cattlns 
Ornrral Elrclric Co. Ar,paratn1, Ox1•Arrt1lrne) 
lrvlnrton Varnl•h & Ina. rorklnr 

Co. t:lrc. 5rn-'M! Supllr1 Co. 
John•-lllnnvlllc-. Inc. Juhno-Mnn,·lllr. Inc. ~itg~r~·i:t' 1tl Ir. Co. \\'e,,Clnrhou.te E. & M'. Co. 
We1ttnrhou11' E. & !II. Co. ra1::,1

1
in:)d \ "arol•h•• (ln1n-

l=~':, s;::Oiah & Ina. lrv1nrton Varnlab & Ina. 
Co. !ll?i•b•II-Rnncl !>Ur. Co. 

ln,nloto.-. (SN' 1110 Une ralnlo ■nd \ "unl1hN tar 
M■trrlnla) Wnod\\·orlt 

:::: J!~!qg~P~r~ ~: National RT. Appliance Co 
General Elrclric Co. l'I\ rn:•nl llrre1krr• 
Irvtnrton Varnl!h & In• lm:orooll !laud f'o. 

Co. ra,·lna: )hltrlal 
Oblo BraH Co. Amrr. Br. Sboe & Fd7. Co. 

w,•1':iii"rh~~~~.c:-... Co. rlrkup, Trallr7 Wirt 
- ... Eire. Sf'n1ce SuppUu Co. 

lnoulalor Pina Oblo Bra.Ila Co. 
Eltt. SerYlce Soppll,e Co. Pinion Pnll,ro 
Hubbard & Co. f.:lre. Srrv1no Suppllu Co 

ln1nlalora, "1rh \"ollap o,neral Elrrtric Co. 
Lapp lnrulalor Oo~ Inc. Wood Co .. Chu. N. 

Jn•urnnr.-, I.lie 1'lnlon1 (S,.. 0.-anl 
.Prud~ntlal ln•urnnro Co. r1n1, Cue llardtntd, Weod 

IM!k1 (SN! 1l00 <'rann, and Iron 
110l1l1 and LHl•I Jl<,ml1 Car Track Co. 

Elec. Semce Supplle1 Co. m,~ t'r~;9 J,~P- Co. 
lolnta, Rall WNUnrhooae Tr. Brake 

(~ Rall lolnl1I Co. 
lonmal BosN l'lpe Fllth1«1 

Bnnl1 Car Truck Co. !'\tnndnrd s1.,1 Wlu. 
Brill Oo~ J. 0. WMtlnshouoe Tr. Brake Co. 
Fso1n_ LoPltuJt 

8
Swca'r Ceo••t_llll"• Co. r11nrro (SNI )lorbl'"' Too1 ■ 1 

r, .. ,,. for TN! Jtcoll 8wtrrhN 
.llnnc,tlon Bos,. Ramar,n Alu Corp. 

Std. Uoderr-rounll Cable 1'11..,., Rnbbff ln111lalrd 
Co. Elec, Sen"lce Sap, Co. 

l.amr,1, O11ard1 anti Fl~tarri l'n,nmarl, Tool• 
Elec,. !len"lce SoppU,a Co. ln,.,.,.•nll n~nd Cu. 

0.-neraJ Eltt'trii, Co. rate l..ln,, ll11rclwar.-
WreUnrhouee E. & M. Co. Btlhl•h•m St,.! Co. 

Lamp1, Are a IIN'lnd-1 Ohio Brus Co. 
(See aleo Hudllrbta) rnl••· M,, .. , SlrHI 

Oenrral Elretric Co. 
1
E
1
1
0
rebb. aR7.&Equ.lpmrat Co. 

Weatlnr::hou-, E. & M. Oo. rd Co 
Lamr,•, EHrnal and Jlbrkft' rnt, Rf'lnfnrrlnr:: 

Nlchola-Llnlrm Co. Hubbard & Co. 
Ohio Drua Co. rnlra .t Tl•• Tr .. lNI 

Lant.-rn1, CIA■1lflr1llon n,11 Lnmbtt Co. 
Nlchola-Llntrrn Co rolu, Tl,e, r.,.11, Pllloa: a 

Urhlnln,: rrotretlon' J.nml,.r 
Elec. Sen"l('<I Sor,. Co. n.-11 Lamber Co. 
Genrral Elrclrlc Co rn1 .. , Tmll,7 
Ohio Brua co. • B.-11 Lumbtor Co. 
Shn.,, Hrnry M. F.IN!. St-n"lce Sor,r,U,a Oo. 
Weatlnrbnuao E. ,. M. Co. Nnllall Co .• R. D. 

Llnr lllalrrlnl (!!•e alae r .. ,,.., Tnbalnr ~l••I 
Rr-otlcrt1, Inn Into,. F.1,c. R:,. Eqolr,mmt Co. 
Wlrr1, rlt.) ' El•c-. !!rnlce Sur,. Oo. 

Af't'hbold-Brad7 Co. ro,,..lnln 8r,tt1AI lllrh 
Electric R1. Equlpmrot \"ollarr 
Co. Loop ln1ul11or Co.. Inc. 

Elec. Sel'T1ce Sup, Co. rnthP1cl1 
Ocneral Eleetrlc Co Okonll" Co. 
Hubbard & co. · rnw,r i.c..-lnr n.,.1...,. 

J11hn.-~lnnvl1J~. Inc. Nallonal R,- , Appliance 0o 
MoN>-JonN Dra11 & Mrtal RAlh••J' lmr,r<>Vt'llleot Co. 

Co. rrr••nr" lt#nlnlor11 
Ohio Brou Co O•Mr1I E1""1ric Co. 
Wretlnrhou.., E: & M. Co. Ohio Bros• Co. 

LoN!mc,tlyl'CI, F.ltttrle Wt•llnrhouac, E. & M. Co. 
GE'lleral Electric Co r11mr,1 
McGulre-Cummlnn litr Oo Atll ... ChaJm.... Mrr. Co. 
St. Loola Car Co • lnc•,..oll Rand Co. 
Wellllnrboo99 E. 6 • M. Co. l"nm1•• \"1u•nnm 

J.omn1n1 h·e 011 }:n,:lnp, 1;1.-.,. I nirrr,.oll Rnnd Co. 
trlC' llrl.-.r l'un,hP1, Tlrkrt 

lnorer•oll R•nd Co Intern'! Rr&11ter Ca .. The 
Lnbrleallnc Enitn-.,.. Wno,1 Co., Chu. N. 

Galrna Slama! OIi Co R11II B.,...,. 111: Futrnlnrw 
Unlvereal LllbriM11!n,: Co. R11mapa Alu Corp 

Lnbrltanl•, 011 1 nd Ort■•• 11~~E;~11i\~~~-llnr Co. ~~!'m!;~~:~~•~~rlnd
•·U) 

Bemis Car Truclt Oo R•II lnlnt-wrldNl 
llf11ni:nn.-.e lllr•I Cu!l~ca l.nratn Str,1 Co. 

Wm. Wharton. Jr. & f'o. R11ll0, R•la1lnr:: 
l11An"11nf'ff Slerl OIUU"'III F<o•lcr Cn .. L. B. 

Ralla H:rman-Ml•h•rla Co. 
Ramapa Al•,c Com. R11II•, s1 .. 1 

Ma~r'l.,.n-~:;-1, Spttlal Brthl•hrm Slttl Co. 

Belhleh,m s,~, ea j~~;:1"eo~!ei!_ i°· 
Man,mnrae Slttl SwftehH Ra

00

11
1
~

1
1 ru·lnr Gnarda, 

Fron .I C.0.olnn ~ • , 
Bethlehem Ster! Co. Godwin Co., lnC' .• w. s. 
R4maPO AJax Corp. n .. 11..,.,. !-nf,1,- swtr,t,,.. 

Mottt1 (Sre Jn1fT11meni.) Consollllatrll Cu Rut. On. 
Molcllnr, 111,111 w,,ttnrhouse E. & M. Co. 
Allla-Chnlm,n Mfr. Co. ltnll Wrldlnc 
Motor Bnara (Sre Ba-, RAIiway Traclc-.,ork Co. 

Mntor) Rnll11n 
lll~•••re, Elttlrle Rrlll Co .. The ;r, O. 

Alli••Chalmen Mt&-. Oo. Eire. s,m,,., Snnplle• Co. 
We■Unghoo"" E. & M. Oo. H,:,,rood-Wakelleld Co. 

Moto" and Oen., .. ton 8eta l\CokG
0 

nlr&-Cummlnp Mir. 
Alllll-Chalm,.... Mfr. Co, 
General Elrctrlc Co. St. Loul1 Car Co. 

R,,s:lotrra and Flttlnrs 
Brill Co., The J . G. 
Elec. Sel'T1c,e Sop11llt1 Co. 
Intern'! ~rl•ttt Co.. The 
Rooke A utomatlc Rertater 

Co. 
s,. Louie Car Co. 

Rt-lnfare-rmenl, Canf"rftf" 
Amer. ·s,.,.,1 & Wire Co. 

R~1~ ~~r ~r~J\!:'":n~S•e 

!lr,lltlnr f'omponnd1 
Weetlnrhouae E. Ii M . Co. 

8plltlnr Sirena (SN! Cl .. pe 
and Conne~1or11 

Sprlnp, Car and Truck 
Amer. Sitt! & Wire Co. 
Bl,mh Car Truck Co. 
Brlll Co •• The J. O. 
Fort Pitt Sprlnr & M Ir. 

Wlndln• llathlnro ) 1 
s~· Loul1 Car Co. 
StandnnJ 51.-.,J Wk•. 

Elec. Serner S-UppJlre Co. 
R,palr Work (Ste 1l10 

('olla) 
General Elrctrit' Co. 
Wtotl~houae E. ,Ir M. Oo. 

Rff~."~r.-f:• Sup, Co. 
RNl■tontt'9 

Conoolldatrd Car Ural. Co. 
R,..l011nr.-. \\lrr And Tube 

0.-nf'ral Elretrlc Co. 
Wt1tlnchou1e E. & M. Co. 

R,,trlrnr., Tron,, (!s•• 
rar,hrra aocJ ltrlrln·rro, 

Trollry) 
Rhro1t11to 

r.enoral Electrlc Co. 
Weatlnrhouae E. & M. Oo. 

ltoofla,r .\.h..,.lo• 
John--)lnn,·ll~. Inc. 

Rooflnii: Car 
l'ancuote Co .• Inc. 

Rnall 
Haakellte Mir. Co. 

S..ncl...-1, Tr-ark 
Brill Co., The J. o. 
Elec. SerYlc,e Sop, Co. 
llorne & •:bllnl' Corp. 
:Slchol•Llntrm Co. 
Ohio Br-aos Co. 
St. Louie Car Co . 

S..•h FhlnrH, <"ar 
nrm Co~ The J. G. 
St. Loni• Car Co. 

!'l,nptt11, Trark <~• CIPI,.. 
,.., ■nd E-rnar,,r1, Tratlc) 

Strf"W Ori.-.", Rab~r 
lnanlalrd 

Eire. Serv1N! Sup, Co. 

8i;'~jf ~-~ J. G., Tb, 
llr.rwood,W• ►f'll<'ld Co. 
St. Loni• Car Oo. 

8Mll1, Cir r~ aloo Ration ) 
Brin Co. The J. o. 
ll•TWood•W11trll•ld Co. 
St. Loul• Ctr Co. 

~Clnt: )l1trrlol1 
Brlll Co_ J. 0. 
11,,-.,ood,Wakrllrld Co. 
PantHol~ Co .• 111<'. 
SI. Lonl1 Car Co. 

!'1...-ond llnnd F.qnli,mrnt 
F.lectric- 'F!1111lnm•nt Co. 
11,man-)ftch ■•I• Co. 
Tr1n1lt Eonlnmrnt Co. 

!'lhnclro, \ "Ntlhal• 
Rrill Co .. The J. 0. 

~hn.-rl• 
nrtll Co .• Th• J. 0. 
llubt11rd & Co. 

!>hi• Btorlnu C-,,.- Btc1rlnn, 
f•ntrr 1111n,t fiill,t"\ 

1-lrnal•, <'ar !'lfutln,r 
f'nn•oll•hlrc'I Car lint C.>. 
F.I..,._ ll<'n-ltt Sop. Co. 
N'1t'I Pn.-nm11tl~ Co .. Inc. 

8lrne1!1, lncll...,Clnii: 
Nl,-hnl•-LlnlM'II Co. 

SIVMII !!r•l•m1, lllrhw17 
C'rn•,.,lnc 

?-l•rhoo Sin'"! C<>., Inc. 
\\"nod Co .• Chu N. 

!-lrnnl l'-,,-1111.,m1111 1 Rlof'k 
F.I..,._ s,r-r1..,. Snp. Co. 
Norhnd Stirna! Cn~ Jnr. 

!'lln•lc AclJn•t•no I Se, Rrak.-
Acl)nolrr•J 

51••1 \\11...-I• and rt.II...-• 
An.,..,..on J\Ua-. Co~ A. & 
J. M. 

'F!li<c,, R7. Rqulpmenl 0n. 
'F!ltt. R•. lmprn•t'm•nt Oo. 
F.lt<!. S,,n-1..., SupnJIN On. 

)lnl"l'.Jonr11 Brau & Mel.al 
Co. 

Nutrall Co.. R. D. 
~mnl,r1111ark111, <•r 
:Slrhol••Llnc,m Co. 

~1c.11 1t n ..... ,,,.,, ... 
N•t1on1I Mrtal l\lnldlnr Co. 

!-'nnw f.iu-N"Pt-r•, nntt11n 
lleyw11od-W1lo•ft•ld Co 

Snnw .. J•low•, Swttprr1 and 
llrnoma 

Rrlll Co .• Th11 J. G. 
Conoolldnl"'1 Car P'rnctc-r Co 
McGulr-e-Cummlnr,, Mrr. 

Co. 
St . Lout. Car Cn. 

!-orkrh and 11....,.1,111,I•• 
Jnhn•-MnMillP. Inc-. 

5oldrrln,:- and nruln,r Ap 
T>C1raln1 (Sff Wrldln,: 
rm..,..,. nncl Ar,p11rnln1) 

Jrvlorton Varnlab & Ina. 
Co. 

l!nldrrlru. <'onn~lor 
"F'rank•J Cnnnl'<!tor Co. 

8
rr:l~~t..dhV~~.[a!«,""'1o•. 

Co. 8~~i'c.h!~"t~~fk Co. 
Lnraln St.el Oo. 

!!pile,.. 
Am•r. !!leel & Wlm 0... 

8h~~11<1~:. T~~lc J~~- Road 
M<"Oulre•Cum,nln.-a l'<ltr. 

Co. 
St. Louie Cer Co. 

~lair :,,.,,.,,... ~,.,,.,,. 
ln-tnr lrun ll'Ju. 

Slrrl and lilt<'I rroda,ta 
C•mrl1~ s1.,.,1 Co. 

"''"'· rar Bnll Co .. J. 0 .. Tbe 
>lorton Mir. Co. 

fil11krr1. llrrhanlral 
Robro<-lc ,Ir Wol~x Co. 
Wntlnrboute E. & M. Co. 

~~rci.~:~~tttn Co. 
Stor-a,:e Ra!lf'rl,e (!.'!ff Bat• 

ltrl,e, 81oract') 
f.lr-aln, Jnonlaton 

Anderaoo, A. & J. 31. Mir. 
Co. 

Ohio n,.... Co. 
Sir-and 

Rot'bllnr'1 Son• Oo~ J . A. 
6k'!I'i::.;■ r:a:O~~~!n, eo. 
Snb...,.7 Ro1,e 

John1-rr.1, Co. 
Snl><'rht■ ltr• 
Da~k ,Ir \VUcor Co. 

S•""l>f'N, !!no" (SN !lnow 
l'lott •• Ehr~f'l)f'tl and 
Rrooma) 

Sw·ltrh l\ou .... 
John••lllan.-111.-. Inc. 

8 .. Jtd,N, fl■ ttt7 
Jobru•l'ratt Co. 

S.,.lt,h,e, &-ltttor 
Nlchol1-1Jot,rn Co. 

!'lwlt,h,e, TN Rall 
R■ m1DO .AJa,c Corp. 

s,-11,h••• Tr-a,k (5tt Tr■<k 
fil)fflal Work) 

!!fflcrhN anti !!wltrhboard1 
Ei.c,. St-nice Suppb,a Co. 
G-ral Elf'Clrlt' Co. 
WroUnrhoaae E. ,Ir M. Oo. 

Twlmr,,r Tl• 
ln«f'hOll•Rnncl Co. 
K•llw17 Trat'k••ork Co. 

Topn ■ IMI nnlh• I~ ln111• 
I !;!~j <'loth, r11""r and 

TN' 11•11 !-fW'f'l11I Tntk \Vork 
B<,tblrhrm SIMI Co. 
HamaDO Alu Co,:,. 

TtlPPhonN and ror1• 
Eltt. s.-m ... Suppllr, Oo. 

T.rmln11I•. f'ahlr 
Std. l:nd.-rr,oand Cahlt, Cc, 

TNl!nr ln•lrnmrnto rs.... fn­
alrumrnh, t:1..,trlral )INI• 
arlnt:, TNllnr, •Ir.) 

Thrrmoelala 
Con10ll<111<'d Car lleal. Co. 
Oold Car lira!. Ii U~. Co. 
Ranwa_y U!Ult7 Oo. 
8mllh ITrat.-r Co~ Pt,1rr 

Tlrlc... Chop.,..,_. a; DN• 
tror•n . 

Eire. SemN> Sor,pll.. Oo 
nrk~• A: Tran-.frr .. 

<llnhr TkkM f'o. 
TIN, At1-,1,1a1 

>l•tal '-•lrtY R. R. Tie C,, 
Tl••• ~lrrh•nlr■ I 

lla.vton )l...,h•nlr•I Tit Co. 
TINI """ Tl• Rnd•. ,_fN'I 

Darbour•SIO('kwtll Co. 
cam,..,,. Stf"'rl Co. 
lr,tr,noflnnnl St,..l Tl., Co. 

Tl••. Wond <'rooo f~ ro1 ..... 
TJ,-.. l 101ta, rtr.1 

T11nl !i'lttl 
S,.chl.-h•m St"<!I Cn. 

Tooh. Tnrk A: ~11,,..11a. 
n"'n" 

Amrr. s1..-1 & Wire Ca. 
EIN'. Sc-ryt,.. Suppll,a Co. 
Hnt,h•rd II- Cn 
Bllhr17 Tn,-lc,worlc Cn. 

Tnr•h••· Ar•r1ltn• ~NI 
<'\ollln,r l\r,1N1nln•I 

Tn..,.,no •net Tnnomlnlon 
~frnf'fnrf'11111 

.A..,.hhol<l-Brad:r Co. 
w..,.tlnrhnn.., E. & M. Co. 

Tn,rk Orin.tr..., 
n .. 11wa1 Tnclt-worlt Co. 

· Tnrl. 1.-.• Trflll,:, ('-11,.. 
BrUI Co .• J. 0 .. The 
St, Lonl1 Car Co. 

Trarlt, 5fW'f'lal Work 
BArbour•Sto.-kwrll Co. 
R,,chlrhrm St~I Co. 
'lam•N"I Ah-.: f'.nrp. 

Tran1frr f!'\rr Tlckrta ) 
Tnn1lf'T TahlN 

Amrrtc.n Brllln Co. 
Tran,, fnrmrr■ 
Alll ■•Cb•lm•ro '-fir. Co. n..,,.,., Elt<!lrlc 0n. 
Wmlnrhouac, E. & M. Co. 

Tr,..da, Sat,11, Stair , 0., 
1-lf'P 

Morton )(tr. 1:0. 

Troll,7 Bur■ 
J.iec. Serv1ce Suppliea 
n.-n.,al Eltttrlc Co. 
llott.Jone, Bra.u Ii 

Co. 
:Suttall Co~ n. D. 
Oblo Bra81 Co. 

11':~' ~ Jt";;~;!"f,. 
Nuttall co., n. D. 
Ohio Brau Co . 

Tronr1 Ra••• 
Br,u Oo .. The J. G. 
G,n~ral Elretric Co. 
WuUorhou~ B. & X. 

Tronr1 Mat.-rl■ I. O.-,r 
.An'1cnon. A. & J. X. 
~Ir. Co. 

z1 ..... Semc-o ~uppl._ 
!llnre.Jonee Bnw ,Ir 

Co. 
Ohio Brua Co. 

Troll,7 Whttl llo,11,1 .. a 
llore.Jonee Bra .. Ii 

Co. 
Troll,7 Wb,.l1 & H 

Alon,•JODNI DrLN ,Ir 
Co. 

Tbomtoa Trollr7 Wh...t 
Troll.-7 Whttl• (S.. 

Troll.-7) 
n-on.-, Wire 

Amrr. Eltttrlcal Warb 
Amer. Slttl Ii Wire Cl 
ADICODda Copper Kia. 
Roebllnr'1 Sona Co_ J. 

Tra~ka, Cilr 
Jlem11 Car TMlt'k OD. 
Brill Co_ The J. G 
McGu~mlnr• Jlfs 

Co. 
St. Louh Car Co. 
Ta,lor £lee. Tnlck Ca. 

T11bl~. ,·.-no .. a ...., 
}1Palblr \"■ml•ll 

ln-tnrtoa \"amllll A 
Co. 

TarblnN, 111 .. • 

~,!~~•lrl~ri~I~. 
WraUDr::hou&e B. cli M. 

Tarhl..,.., \\'atrr 
Alllo-CbalmeN llar. 

T\lrnolllN 
Y.lre. S,.l'T1ce l!oppltft 
PtttT 1.1 Ir. Co~ IDC. 

\•t1htt 
Ohio DreM Co 
W,etlnrbouac, Tr. Br. Co 

\'arnloh .... l'•P<n A 
Anoe Wire Co. 
ln"1nr::ton Varalall 

Co. 
\ "rmliolon. ("or 

~~)!, ~;. 'Z:i,di.!. Co. 
N1rhol1 Llnt.-m Oo. 
llallw17 U!llll7 Oo. 
SI. Loul1 Car Co. 

W,lct,ct Roll Jnlnh 
Alumlno-Th•nnlc Corp 
Ohl<> Bra•• Co. 
Rotlwa, Trorli,worii 

Wrldrn. rarl•hl• F.I 
Ohln Bra .. Co. 
Rallw•:r 1"•.-li-•nrlt 

\\"rt.in,: A; C-Utrln,: T-1• 
lot•mntlnnal Os7pn Co 

Wrldln,r l'ro,. .. .-. a• 
Alll"""•ln• 

Alumlno-Th•nnlc Coro 
G...,rral Elttlrit Oo. 
ln1,•nutlonal Oxn,n 01 
Obin Du•• Co. R•tl••" 1'-•~k-work Ce 
w ... t1n,tln11 ... l!: & K 

W•lclln,r 11•...-I 
R •II••• Tno.-k -wnrlt Co 

Wh...-1 r.n11 nh IS­
fl'"'' \\'hN"l Gn•rcl■\ 

'l\lottl l'rn,<'1 (!ltt K 
Tnnlol 

\\11Prl•. r .. ,. 0.•t lraa 
R•mt, Cu Trnrll Cle. 
r.am,_s1,. ~1~1 r.o. 
Griffin Wb,...J f'o 

\\ ~-I" C'-:ar :,,.frrl A ~lf'rl 
Tlr.-

~• ant1ard s,~1 \\'"'k• 
\\"h,...l1. Wr.,nchl i;,....t 

Cnm•l1• !;IM'l Co. 
ll"httll, Trall•r 

F.ltt. R:,. F,anlz,mrn, 
F.ltt. s.-m... ~apr,IIM 
r ... nrr•I EJ ... trir Co 
Mnre.JonH Bras.• • 

Co. 
)\'otltll Co., R . n 
!,;hr Br,a" Work• 

\lnl•tl"', Air 
r,...,,r1I EIN"lrtc Co. 
Ohln lln1u C,, . 
W.-.tlnrhnt1!M! B. ,Ir )I. 

"J:::.b~~~- ~Cln• Co- J. 
w1...... and Cllhl•• 

.Am,r. El...,lri~•l 1V 
Amrr. !;rN-1 A m ... 
AnM'Onll11 Corl'C'r >llo. 
r....,rral 'ltlt'rlrtt' Co. 

i~tJ:~•~S0111 Oo~ I 
Srd. UndN"CTOOnd 

~ilr•llnUM! B. A JI 
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SUPREME on the DC side of rotary 
converters-NCC 259. This re­
markable brush, developed by the 
Union Carbide & Carbon Research 
Laboratories, gives minimum com­
mutator wear. It does not burn the 
commutator, and it minimizes the 
possibility of flashovers. It is quiet 
in operation even on large convert­
ers with high peripheral speeds, and 
its life is commensurate with the 
service. 

In two years since its general 
introduction it has become the most 
successful and most talked-of brush 
for rotary converter service. 

~ 

Ringsdorff ET -10 
COOLER ring temperatures and 
higher operating efficiency are se­
cured by using the famous Rings­
dorff ET-10 on the AC side of rotary 
converters. This brush has lower 
contact losses-that's why ma­
chines fitted with it run cooler and 
more efficiently. It is comparatively 
free from dusting. This is indicated 
by the lessened wear of both rings 
and brushes. 

These marked advantages in 
operation and the longer life of 
Ringsdorff ET-10 make it an eco­
nomical brush even at its somewhat 
higher price. 

National 
Pyramid Brushes 

Manufactured and guaranteed by 

NATIONAL CARBON CO., INC., Cleveland, Ohio-San Francisco, Cal. 

CHICAGO, ILL. 
551 We•t Monroe St. 

Phone, STA te 6092 

Canadian National Carbon Co., Limited, Toronto, Ontario 

Emergency Service Plants 
PITTSBURGH, PA. 

7th Floor, Arrott Power Bldg. No. 3 
Barker Place 

Phone, SMlthfield 07◄0 

NEW YORK, N. Y. 
237 East 41st St. 

Phone, VAN dcrbilt 042S 

43 
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ALPHABETICAL INDEX TO ADVERTISE~IENTS 

A 

Allison Co., J. E.,,,,,, •• ,,., 21 
Allls-Chalmcra Mfir. Co .. ,,,, •. 3-1 
Alumlno-Tbcrmlc Corp. • ••••• , 34 
Amer. Brake Shoe & Fd.r. Co .• , 37 
American Car Co ............ 45 
A!D<'rlcan Eleelrlca.l Work1 •••• 3'.! 
A merlcan SIC"! Foumlrlee • . • • • 1 O 
American Stc,_,I 4c Wlre Co ••••• 33 
Ano.condo. COPIM'r ?,flllln.- Co ••• 32 
Andcraon Mr.-. Co., A. 4c J. M .• 32 
Archbold•Drady Co ••• , ••••• ,. 21 
A tlu-Lumnllc 0:-m.tnl Co. • . • . • :;:5 

n 

Babcock & Wilcox Co .•••••••• 34 
llarbour-SlockweU Co •••• , , , •• 33 
lleckr Or.-anisallon • • • • • • • • • • 20 
llell Lun1bcr Co .••••••••••••• 44 
llemle Car Truck Co". • • • • • • • • • 34 
Del hlchem Sl<'el Co. • • • • • • • • • 33 
Drill Co., The J. G .......... 45 
Buchanan & Lam,- Corp •••••• 21 
DureGu or Comm. Economlca, 

Inc ••.•....•..••••••.•••• 21 
Dyllcsb7 & Co., II. ?,f • • • • • .. • • 20 

C 

Cameron El,e:trlcal Mlic. Co ••• 3-1 
Ca.rncirie Steel Co. • • • • • • • • • • • 33 
Co.Ille & Broe .• Joo. P ••••.••.. 34 
Chlllln;-wnrth Mr.-. co .••••••• as 
Cleveland Fan, Box Co. • . .. • .. 36 
Colllcr, Inc •• Darron G., •. , , .. 24 
Conaolhloled CGr F('luler Co ..•• :Jj 1 

Consolhlnled Cor llcalln,- Co. . • 23 I 
Curio.In Supply Cn ••.•••.•.••• ::o 1 

Cyelono Fcnc,e Co. .. • • • • . • • • • 6 

n 

Pairo 

Elcclrl<' R.r. t:tiul11mrnl Co, • , , 3'.! 
Eh•clrle S,•r,·1,,. S111•11llco Co.,. II 

•• 
"For Salt:" Ado, .•. , • . • • • . . • . 311 
Ford. lln<'OO & navl1 ::o 
For I I'll I S11rln.- & !ti I.-. Co •• , • 3tl 
Fo•t,r Co, Inc .• L. B .•. ,.,.,. 3-1 

0 

G•ll'na-Sirnal OtJ Co .•.•••••• I":' 
GNln■l Elrclrlc Co •• I II, D■<'k Conr 
Globe TIMl,.I Co............ 31 
Gold Car llralln.- & LI.-. Co .•• 3j 
Grtllln WhN:I Co .•••.••..•••• 3!1 

II 

llalr-Kllbum Co .•••••.••••••• 30 
lln•k•III<' Ml,c Cn.. '.!Ii 
•·11,lp WnnlNI" A•I• .••..•••• 311 
IJ"nlllbtll It \\·r J• .••••.•••••• 20 
lley•·0t•l-Wakcft•ld Co .• , .••• 3:, 
llolol, F.nrl•h,nl W •• 
llomr & F.hllni: .• 
llt1hbanl A Cu 

::o 
31 

l1ym1111-:,\ll,·h,~I• Co .••• , ••••• 30 

ln,r,•r-oll.Rn111l Co., ...••• , , , U 
lnlrmallonal ;\lolor Co • , .• 12·13 
lntrmaUnnnl Oxy,r,n Co. 34 

1 lntrr11111 lun:ll Jl.rr,otcr Co., Tb,- . 30 , 
lulcmollnnal St..,.1 Tl" Co., Tht. 71 
lrvln.- Iron Work• Cc, ... , • , • ::s 

I 
Pare I 

John .. ,11 & Co., In<.", J. R .•.•. 3R 
John,c,n •·~n:· !lox Co. . • • . . . • :111 

Ruhlman Car Co ••.•. , .... , 45 

I, 

Prud<-n tlol 
Amrrlcl\ 

lu,uranee Co. ul 

R 

R.dl• •Y Audi I 
Rall•·•.r 'n-ack-work C,, ... 

R■Uwa7 Cllllty Co .. , •••.. 
R.'UJla!>(I AJu: Cori, .•••.•• ,. 
Rlcht7, Albert S .•••.••.• 
Robh111on Co., D•·i.-hl P .. 

:JO ~b11n,·1 Son• Co .• John A 

La1,p fn,-ulalor Co .• IM. • • • 32 
Lt- Cnrbone Co. • . . • . • . • • • • • .. 37 
Lon.-. F.. J .............. , . 3:; 
Lorain ~lN") Co. • . . . • • . • .. • • • 33 

)ld,r,w-1110 Book Oo Int.,,. ZS 
?>kGuln:,-CUmmlnr• >II,. Co,,. 37 
;:\fll<•hrll•Rand llll.-. Co •••••••• t­
)lon,-Jonr1 llniu & !lltlal Co , 37 
)lorrantt~ 1Jru1b Co .• Inc •...• ~7 
?>lorton Nlr Co ..•.•.••..• , 3tl 

:s 

x~chod Sllnal Co. :J~ 
:S•llon•I Drako Co .•••.•••••• 10 
:Sallooal C•rboa Co, .••••• , •• 43 

ltooke Automatic n,.-111...- Co 

s 

SI. Loulo C.r Co .... 
Snm•oa Conlac,, Work• 
!>andcnoo & rurt,r ...• 
S<-a.rcbllrbl Srcllon ••.•• 
Shaw, Jim,.,. M .••••••• , . 
Smith 11 .. 111er Co., Pe~r •••• 
~tandonl Cndo·!'l'mllDd Cebi. 
Star Dr•n '\\"urk 11 •••••• 

~1,.,·t•fH A ""ood. Int" • 
Stone & w.,i,-1,r 

~IU<'kl Co. A 

T 

:Sotlonal Pn,-umattc Co .. Inc.••· 11 Tboml<n Troller Wbttl 
:S11tlonal R,-. A111,l11oce Co.• •• :13 Tool StN'I C..-ar & 1'1a1on 
:S1t·hola-Llnt•m Co., •.••••••• 3 j I Transit F.qnlrtnNJI Co •.. 

~ot111JJ Co., R. D .............. !?O 

0 

Ohio Jira,.• Co. . • • • • • • • • • • • • • :; 
Okonltr Co .• Tht ............. 33 

u 

t·nh·rrµI I.ubri<-atlnr C,, 

tT, S. Graphite Co .•..... 

lrvln.-lon \'aml,b & ln•nlator Co. :H Onr. J<M' R. . . . . . , • , • .• • ::o 
Day & Zlmmeruiann. Inc ••••.• ::o 
Dayton Mech. Tie Co ••••••••• 20 
Differential Steel Car Co., Tbe., 16 

E 

Elcclrlc EqulpmenL Co ........ 30 

J·u.·k .. 011. Wallrr ············ ::o 
J"undron, w. J .. ............ 37 
Johno·:\lnnTlllr. Jru.~. .,~ .......... ~· 
John11-Prntt Co .•.•....••.•... 32 

p 

Pan,1.rl, Co. 
l"t-tt.r :.i r.-. Co. Joe,. 
l'lcl"('('·Arro•· :Motor c,.,- Co 
Po~ltlon• Wanl<--1 and Yacanl .. 

3j 
3;; 
It 
39 

w 

"W•nl' Alh . 
W•110n )Ila.. Cv •••• • • • • 
w.,.11nrhou-., Eltt. & !lll.­
w~-a1'.-h'~ 'n-■ctlnn IJralu, 
Whl~ En.-. Cori,., Tb~ J G 
\\ l•h Stt-.-1,..., 'I'he I'. P..dw 
Wood Co., Cha•, :S •. , . 

1'"lnffllnutHIHIU111WIIIRln-.NM1iiliW..talltttlllllffllffl""""' _____________ .., 

I Northern CEDAR POLES Western I' Iii THE SEARCHLIGHT SECTI I We ruarantee i l\lan you want 
I all sradea of polea; al ■ o an1 butt-treatinc apeci6cationa will locate tlze Position YOU want 

I 
BELL LUM Equipmci1t you want Minne~p:!, ~~~PANY Ii I Are you using tlze s~arclzliglzt? 

.atUDNmnnttfflltnnlffl111111t11n11m111111111111111111N1tttnluMUammnmt111••·• ..... •rifiin1mn1nr~Hftffllffl----• .. 11J :;"llllffllllllDIIMIIIIU .................. ________________ _ 
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KUHLMAN STEEL BODIES 
After all, length of service, maintenance 
cost and passenger protection depend en­
tirely upon materials and construction 
behind the paint. 

The type of bus body which will 
best withstand the severe treat­
ment of public transportation 
service, and at the same time 
provide necessary protection to 
passengers, is the best im·est-

ment. That's why Kuhlman 
Type "G" Bodies are built of 
steel and reflect our long ex­
perience in building vehicles 
for public transportation serv­
ice. 

W rit e for your copy of Bulletin No. 283 

rr:mfil THE J. G. BRILL COMPANY !(DI 
~ PHILA.OELPHIA. , PA. ~ 
AM ERICAN CAR Co. 

ST. LOUIS M O. 
G.C. KUHLMAN CAR Co. 

CLE:VE:l..ANO,OHIO. 
WAS O N MANF"°o Ca 

SP£> I N QFIE:LO,MA SS. 



AURORA, El.GIN (\NO FOX RIVER EI.ECTRIC coMPANY 
A\Jff(")fi.A. ILLINOlS 

:cptembcr 4, 1924• 

J.':R, A,P, JElH.S, 
Reilws;; Dcportnent, 
General Electric Co,, 
1111no1B )'.erchentn i;11nl~ l)ld~,, 
~h1cago, 1111no1&, 

Deer i:r, Jenies:-
uot1c1n~ yocr adv, on the 

back co~er o! the Electric Ra1l~ay Journul, Acgust 
30th issue, where your compuDY very ~ruc1ousl:; 
used photographs of our cars, l thou0ht perhaps 1t 
would 'be interest1ni:; for yoo to know t'r.at t1e hove 
now bad our c1 t;; curs, 9ih1Ch are equipped -,,1th thll 
GE-264 motora, 1n operut1on ona year, each car 
averaging opFrox1CllltelY 4200 mile& per oonth, oo~ 
interurbans vi1th the GE-265 c,otoro have onl:; bee::1 
1n operat1on eppro~1oatel:; n1ne ~ontha, aversg1n3 
5000 mnes per oonth, ?IO" that our sui::::ier bua1n:1::i 
1s neorlY over, we or o tc.1~1n;:; down oll r.iotora,cin:t1n.:; 
a cooplete and thoroc;:;h 1~- pect1on, cloen1ng ell 
purts, · I en certain 1t will 'be 1ntercst1n~ to you~ 
co~panY to know thot we have not as yet had one fo11ur r. 
1n un;; of the G~-264 ootors end onlY one fa11ure in 
the Gi-265 ciotors, th18 be1nG occas1oned bY the ciotor­
oen'B m1a-uee when stuck 1n u snow drift with one pe1r 

of trucks c!! tract. loot rabroarY• 
To me th1• 10 a wonderful 

record, ~her• cqu\p:ncnt on forty-sa~en car• hae atooi 
up es th18 e~01pment has end not sc!fered one failure 
of an:; dncr1pt1on, 1! this in!ormt\on \9 or ,ny 
value to :;oo, you o•Y uoe these r1 0ures to ~hatevcr 

extent yoo rc1 drr1:e, w1th kindest personel rc 0urda, 

! beg to remain, yours very truly, 

r-

-------
On th ·A c ttrom EJd· ' 
.. ~~ . ~/lJ c.~-fov lJ· . 
~-L - \.. .\ l\t\ er 

~'l'­
Li~J11 \VeiRht 
City Cilrs ----

r •d ,.,4 11t, '''"'H11 ~ 
fJAJ 14' >••IJ(' ,,, .. >Jro.u,J 
-Cil/t I/tr""'' qJ 11•111, ti,, 
i,rr,1,,. 1/,r, a,, f,r.,-,,~ 

" , h- '•ftloa 
~ 

, 

Siirnq_•cJ 
I ,, 

..... 
,,. 

"' 1 le \\ d\' lo U: 

li0J II Ii l· iiJl1t I, lien 11-J," n, 
~"•· ' ........ ~ ., " 
- " ,-,. , -_-::::- ::-· - . ; " 

.. 
GENERAL, ELECTRIC 

.. . . . .. 

More Modernization R esults 

G-E modern equipment on this middle-west 
road is living up to the hir)1 standard it has set 
on many other progressive properties. 

• General Electric Company 
Schenectady, N. Y ·•·• 




