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A water-tight track! 
Fi t ted tightly against the head, weh and hase of the rail and bonding 
with the pave ment, Carey Elastite Rail Filler seals the track against 
t he entrance of water and frost. By absorbing rail vibration and other 
movement it kups the track water-tight. Pavement does not dis­
integrate. \ \'ater does not get through to undermine the track and 
paving. The rail is protected from rust and scale. 

Herc is a tremendous advance in track-construction which solves the 
most pressing problems of track installation and maintenance. \Vater­
seepage and frost-action cause most of the injury to track and paving 
t hat piles up repair costs. 

T he cost of Carey Elastite Rail Filler compares favorably with grout 
and brick fillers and it is as durable and lasting as the rail itself. 
\\' rite for s;implc, information and prices. 

THE PHILIP CAREY COMPANY 
53 W ayne Ave., Lockland, Cincinnati, 0. 

RAIL FILLER 

Elastite Rail Filler 

Carey Elastite Rail Filler 
is an asphaltic material 
easily installed forming a 
resilient cushion between 
the rail and the pavement, 
making a water tight 
joint, absorbing rail vibra­
tion and traffic impact 
and reducing track-noise. 
It is preformed to fit any 
rail section and is readily 
bent on the job to fit any 
cun·e. It is unaffected by 
moisture or temperature 
changes and is enduring 
under all service condi­
tions. 
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Multiple-Unit Train of the Long Island Railroad 

Each Car Equipped with Two Type 308 Motors, 215 hp. each, and Electric 
Pneumatic Control. 

The Long Island Railrond is extending its electrification approximately 
twenty miles to Babylon, in order to more efficiently handle the tremendous 
traffic in and out of New York City, which traffic has incrensed over 450% 
since 1905. 

The order for the complete substntion equipment for this extension, consist­
mg of ten rotaries with their transformers and switching equipment, has 

been placed with the \Vestinghouse Electric and Manufactur-
ing Company. 

In addition, 40 motor-car equipments have been purchased, 
making a total of 638 \Vestinghouse multiple-unit equipments 
nvailable to assist the Long Island Railroad maintain I 007< 
service. 

\Vestinghouse Equipment Leads the \Vay. 

Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pennsylvania 

s..ko Offin-o In All Principal OtlH ol the 
Unitrd Stat.a and Forelcn OtlN 

sti use 



Vol. 64, No. 19 New York, November 8, 1924 Pages 793-828 

MORRIS Bt:CK 
All0('1ate Editor 

C. W. SQUIER 
..-J1oclat, Editor 

.OHX A. MILLER. Ja. 
Astlttant Editor 

JllfltDIIC 
JOUBDL 

CHARLES GORDON 
\\•eatem Editor 
Old Colony Bl~ •• Chlc110 

MERRILL B. KNOX 
Editorial As1l1tant 
Old Colony Bl~ •• Chlcairo 

0. J. M•c~ICRRA Y 
N"ws Editor HENRY w. BLAKE and HARRY L. BROWN, Editors 

CARL W. STOCKS 
A11ocJ1te Editor 

CONTENTS 
Editorials .......................................... 793 

Supervisory Controlled Substation on Chicago Elevated 795 
By DWIGHT L. SMITH. 
New substation at junction with North Shore lir>e controlled by 
power supervisor In general offices tn Edison Buildlng-2,000-kw. 
machine has full automatic features. 

Automatic Rear Exit Doors on Toronto Rebuilt Cars .... 799 
~ixt)' former two-man cars are being arranged for one-man oper­
ation h)· tnstallatlon of automatic doors at rear. Passengeris wilt 
enter "-t front end only, but may leave at either end. 

Changing Knockers Into Boosters ..................... 800 

Romance of Power Depicted .......................... 800 

Sleeping Car Service Begun by Interstate Public Service 
Company ........................................ 801 

Extra Joni,- berths. with windows aloni:-slde uppers. large wa•h­
rooms. and easy riding qualltle" are fenture" of thre" steeping 
rars plac-ed In "ervlce between Indianapolis and Loulsvl!le. 

Recent London Underground Ad,·ertising Posters ....... 804 
Analysis of New York Surface Transportat.ion ......... 806 
Duplicate Signal Protects Blind Cun·e ........•....... 807 
The Readers' Forum .........•.....• , .............. , 807 
Association News and Discussions .................... 808 
New Englanders Resume Activitil'S .................. 808 
Reducing ::\laintenance Costs ..........•.............. 808 
By ·w. C. BOLT. 

Seven Kinds of Ilus Operation .•...................... 810 
By A. E. POTTER. 
United Electric Rallwa>·s of Providence has already undertaken 
five different classes of service .• Direct profit Is not expected. 
Charter"d buses are good revenue producers. 
Ohtaining Longer Life from .Motor Bearings ........... 811 
BY H. N. RANSOY. 
Important maintenance considerations Include keeping bearings 
tight In housings or motor frames. keeping out dirt an,! water 
and providing a moving oil tllm In bearings. 
Obstruction Is Xecessary to Real Progress ............ 813 
BY ROBEIIT II. NEWCOMB. 
At the rl~k of being considered reactionary railway men In New 
England oppose bus operation where this would duplicate existing 
service . 

.American Association News ...................•..•.. 813 
::\laintenance of Equipment .......................... 814 
Xews of the Industry .••.•.......................... 817 

l\lcGraw-Hill Company, Inc.,Tenth Ave. at 36th St., New York 
Jun■ B. lloOuw, Prelldenl Cabla AddrOI■: .,Maclilnht, N. Y." 
~!~~.:·J~-;,11~~:,"_:

1
donl Publl■hen or 

E. J. Maa■an. Vlee-Pretldont Entlnnrlno N,w-lloco,d 
~luo,r Bll'l'TOK, Vlce•Ptt■ ldent A"""kon Jlatlfnill 
Ju,u B. Mo<lt,.w, JL, Vlco·Pttl. and Trea,. p..,,., 
C. B. TBOIU"■OM. Stc:retal'7 c•em'lcal ond Mrl4Uwolcal Bnof.neerCno 
w.ua1X0TO!C ~"P" Coal Ao• 

Colorado Bulldlnc e· A[RA.. Enower11no on~_Minfno lovrnal-P,.,, 
CBtC•Go: "'"""'- lriler"4MOMl Pa~i~~~,'1~11d1n1 Bus Tr....,orlollan 

Re,I E■ tat■ Trust Bulldlni Eloclrw RaUto01 lourn<Jl 
CLnEL.Un: El«lrl<al World 

Loader•NIWI Bulldlnc Eleclrlcol J/orellonditfn# 
ST. Loma: 1124 IP ,_Ml., EleclrlcU, 

Stu Bulldlnc ublw1',d In Ban h""cuco) 
8,Uf FaJ.!fotaco· /ndvatrtal Enoffleer 

Ill Hl111Ga Street tP■bllded In Clleooo) 
Lo111>0•: E/,ctrlcal 11/!'loUlno 

I Bounr1a Str~I. London, E. C. 4 (Pvblu1"1d In OAlcooo) 
M■mber A11nct1ted Butlneu P•tH"n. Inc. ..tnurU'Clft AfocUnUi-EuroJ)eon BdUW1t 
Momber Audlt Bur""u ol Clrcul■tlona (Publi11"1d In London) 

Tba 1n.ao1l 1ublcrll)llon r■ ta h 14 to tho UnltNI SlatOI. Canada, Mexico. AJ .. k■ • g:=~ia.t~~r~~~e1°Do~~~af1;;tn1iife~l ~:m.~a;ur::jyl~~•• Af~:ri:.~&, B~':1J: 
Soeln. [ru6UIJ', COltl Rtn. Ecuador. Ou1tem1l1 Ind Plr&CUIJ'. Extr,, forel1n 
P01l•1• lo ocher eountrl•• U (total 17 or '9 1hlll1"'1). Subterlptloru m11 be ■ont ~~Jh~/'s: !:~d.~r :,.~t~ tha Loadoo office. Sin.la eop!OI, pootaco propald ta IDY 
Charur■ or Addrt11-Wben cha.,., ol 1ddrt11 II ordorod tha new and th• old addrou 
l:'o~ir1~t~l~~4'."'i~11i~o~:.'.iITi'i'"t-.:,tp~:;:1.:1 d111 belora tht chan11 take, PllN. 

r,u~~~S:1a~ek~der Erlo:relct &'ot■~cl~• l~i~~• ~Sin l~~=:~t the Po1t Omce. 

Illustrations 

A FEATURE that always 
has characterized the 

ELECTRIC RAILWAY JOURNAL 
is the excellence of the pic­
tures, diagrams and _maps that 
illustrate. both the technical 
articles and the news. The 
great quantity of this illustra­
tive material that goes into 
the paper is seldom realized, 
even by those readers who 
have had occasion to comn1ent 
on it. For instance, a recent 
issue of the paper contained 
24 halftones and 16 line cuts 
- a total of 40 illustrations. 
The issue of Sept. 20 contained 
64 halftones and 15 line cuts, 
79 in all. 

A recent analysis shows that 
this great mass of illustrative 
material is handled byourillus­
tration department in an aver­
age time of 3,½ days, as com­
pared with other weekly peri­
odicals which take from 12 to 
15 days for similar work-and 
without s~crifice of quality. 

This is but another example 
of ELECTRIC RAILWAY JOURNAL 
service, which gives its readers 
the latest and best industry in­
formation with almost daily 
newspaper speed. 

~umber of Copies Printed, 6,200 Advertising Index-Alphabetical, 50; Classified, 46, 48; Searchli.e:ht Section, 44-45 
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-to nieet 
every operating deniand ! 

THREE systems of super, 
visory control have been 

designed by the Westinghouse 
Company which meet all op­
erating requirements. These 
systems are as follows: 

1 Audible Type- Espec• 
ially adapted to the 
control of remotely 
operated automatic hy• 
dro-electric and small 
switching stations. · 

2 Code Visual Type­
Primarily designed for 

long distance operation 
over lines subject to 
inductive interference. 

3 High Speed Visual 
Type- Designed espec· 
ially for operation of 
large urban substations 
requiring high speed re, 
suits, remote load indi· 
cations and remote 
synchronising. 

Write for Circular 1694,A qnd 
supplement. 

Wrnin1hou~ Elrctric Ill Manuracturinc Company 
East P1ll1bur1h · Prnn1ylvania 

Salr1 Officrs in All Principal C,tirs or 
lhr UnilNI Stairs and F0tt11n Countrars 

stin use 
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''Popularizi11g 
Electric 
Railvvay 
Service" 

This is factor number one in detcr­
mmmg the annual Coffin P rize 
award . 

. "Popularizing electric railway serv­
ice"-what can help more than well 
maintained track? Only on well 
maintained track can even your 
newest cars give maximun1 safety, 
speed, silence and comfort compar­
able with rubber tire competition. 

Only by adequate welding and con­
stant rail grinding to eliminate in­
cipient corrugation and maintain 
non-pounding joints can you main­
tain track in prime condition. 

What's more, there's distinct econ­
omy in good welding and grinding. 
It keeps maintenance costs down. 
Herc is the approved equipment fQr 
the job. 

Tl"rite for a q11olntion. 

3132-48 East Thompson Street, Philadelphia 
AGE?>'TS: 

Chester F. Oallor, 30 Church SI~ New Tork 

~r:c~·r1~ '~~ln~
0 a:toRuir. Co~ I'!Uabura-b 

Allu Rallwar SUt>t>IJ' Co~ Cblcaco 
EqUipm~nl & Enctneerinc Co~ London (3201 

"K...-lr,ronallna:" Trurk llrlndrr 

••1 nh·...-.. 1" Rolar,· Tnrk llrlnd,r 

",\lw" Rall Grind...-

"'llrrrulN" !-..-Ina: t"n_,. !tall Ortnd..-

.. ,\Ju" FJrrtrlr ,\re Wrldrr 
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The Ohi 
Mansfield, 

TROLLEY MATERIAL - ELECTRIC RAILWAY. CAR 
EQUIPMENT - RAIL BONDS - HIGH TENSION 

WHERE@BONDS 
ARE MADE 

Get the Last 10%, too! 
When you buy rail bonds are you get­

ting the full limit of care that can be put 
into their manufacture? Are you getting 
the last 10%? 

It's the last 10% attention to manufactur­
ing detail that develops the full possibilities 
in O-B Bonds. Instead of average results, 
you have extra returns that show them­
selves in day-after-day installation and 
operating performance-in records of more 
efficient rail conductance. 

Your order for O-B Bonds is the first 
step to 100% bonding. 

rass Co. 
Ohio, U.S.A. 

NEW YORK - PHILADELPHIA - PITTSBURCH 
CHICAGO - CHARLESTON, W. VA. 

PORCE1.A.IN.INSULATORS - THIRD RAIL INSULATORS . 
Dominion Insulator & Mfg. Co., Limited '<';'.>,I ..-.;w;;;, 

LOS .ANCEL.ES - SAN FRANCISCO - PARIS. FRANC£ 
_N_iagara Falla, Ontario, Canada 
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Modern Signal Protection 

}:ltttro-l1 nt"am11t1r 
lntHIMkh•c at 

Trrmlnal i-tnllon 
of l'hlllMl~lphla I,; 

WHt('hNI.., 
Trnrtlon l'o, 

At the new Philadelphia Terminal Sta­
tion of the Philadelphia C& West Chester 
Traction Co., UNION ELECTRO­
PNEUMATIC INTERLOCKING 
allows car movements to be speeded up 
and insures against confliction of simul­
taneous movements. 

Let or,e of our e119i11nrs study your operati11g 

co11ditious a11d co-operate •with you ;,, cor,sider­

i11g '!l'lwt /r,terlocking and Automatic Block 

Si!Jnnls -ic·i// do for your Raifo,ay. 

mnion ~Witcb & ~ignal ~o. 
SWISSVALE, PA. 

Trade m 
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llotning d/sfur9ed 
below this line,, 

-Granite B/ocf(s ,,7"Rail \ 
I 
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k---------··- · 6 11 ---- --------:>l 
L.S.CO. SECTION 95-400 

CLEVELAND 

W0R.N OUT 7"R._AIL AND PAVING ON" 
STE-E-L TIE- -CONCR.E-TE- BASE-

a.EVELAND 

Croo• l<N"tlon Showln,: De­
Wis of Trark Con,trurtloo 
on Eurlld Avmur, Ctr,·rla11d, 

::! 1-~~t7:, G~~~ c~n°d~H!~~ New Rail 6''High ·---.. 

Crnss s...,llnn of Rall on Eurlld Ave., ClevelancJ. 
Showing Wen• on Rall of Rall 

~~-~~f;-~-o:·~·.\t~ ·:Q::;~;,,=.-.•.~:-~-~~~-~;_~: ~,;./~ro--~:;.~,:;·c1:~·~(r~.:'&· 
/ .. : Old Steel Tie - .. ~Jj:{,:;( 

r0n ·!;~i~I~~~t;J~o/J.%~7Jf:;:~~;%j:r~~~~:~20Y~~~tfil:~~}:%k~\~'.·.9 
te 

Details of mdhod of Rr­
placln,: ltnll on Old Con­
crf'te HnN~, U-111:lng Spttlal 

NEW MATERIALS IN PLACE-
6"!ZAIL AND NEW FLAT TWIN TIE-

.-Jnt !'1...,1 Twin Tl••· CLE-VEI.AND .__ __________________________ ..J 

Low Cost Construction that Outlasts 
the Rail 

The most startling development in 
track construction for paved streets·has 
been successfully worked out during 
the past two years in the renewal of 
rail and paving on a Steel Tie Concrete 
Base. 

Planning your new paved track for 
renewal by using Steel Twin Tic 
Construction will require no large in­
vestment in initial cost. Our definite 
cost records for 1924 show costs as low 
as $8.35 per single track foot for the 
track complete, including removal of 
the old construction and concrete 
paving surface. 

For conservative-minded executives 
who have questioned the comparative 
life of concrete construction there is a 
complete answer in the reconstruction 
of such track at the end of a satis­
factory rail life in Cleveland and 
elsewhere. 

In planning 1925 paved track con­
struction investigate the low cost paved 
track construction that outlasts the 
rail with all assurance that asking us 
to present all the data by personal call 
or in the mail will involve no persis­
tent or annoying solicitation. 

The International Steel Tii Co., Cleveland, Ohio 

Steel Twin Tie Track 
Economical Permanent - Renewable 
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The WABCO Smile 
A sense of satisfaction comes to all those who have 
experienced the benefits of \V ABCO Brake Cylinder 
Packing Cups. 

The motorman feels secure in knowing that the air he 
puts into the cylinder will stay there to pro,·idc the 
degree of car control that he intends. No air can pass 
tl1ro11glz \VABCO cups, and they cling to the cylinder 
walls so tightly as to prc,·cnt leakage around them. 

The shop man knows that his work of maintaining 
brake cylinders is lessened because \VABCO cups do 
not need frequent replacement. They retain their 
effectiveness over very long periods even under severe 
service conditions. Neither do compressors come in so 
often for overhauling as they arc not overworked to 
maintain cylinder leakage. 

:i\Iorcovcr, the man who pays the bills is pleased with 
the economical advantages that follow the adoption of 
\VABCO cups. They function better and wear longer, 
saving operating and maintenance expense. 

~ \~A 8CO * 
WESTINGHOUSE TRACTION BRAKE CO. 

General Office and Work,: WILMERDING, PA. 

No1:ember 8, 1924 

2141 

WtSTIN6HOUStTRACTION BRAKtS 
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Some Sample 
Items 

Steel Cear Cases 
Motormen'a Seata 
Llghtlnr Fixturea 
Headlleht Resialancea 
Air Sander• 
Troll,y Catchers 
Shelby Trolley Palu 
Rotary Cong• 
International Fare Registers 
Fare Resister Fittings 
Samaan Corda,:• 
Air Valvee 
Cord Connectora 
Trailer Connector• 
Automatic Door Signala 
Standard Trolley Harpa 
Standard Trolley Wheeb 
Se,:ur Coil Winding Tool• 
Peerle■■ Armature Mac;hine■ 
ln,ulatin,: Material• 
Ca•• Commutator Stone■ 
5and Driere 
Peerleu Pinion Pullere 
Employees' Badges 
Lin• Material 
Portable Lamp Cuard• 

ELECTRIC RAILW AY JOURNAL 11 
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-,nost all storekeepers use this book! 

It's the ESSCO CATALOG No. 7 
A veritable gold mine of information for the man 
who has to handle, use, install or purchase car 
and shop equipment. Countless illustrations, 
big, clear, instructive. Hundreds of pages of 
descriptions, dimensions, ratings, capacities. 

There are suggestions in this book for the man 
who does some thinking about his job. It will 
help him to keep up-to-date on the maintenance 
of the modern car. The complete index alone, 
i~ ::i valuahle feature. 

Do you use your copy? 

-::::" . ,,,--<---
}. -~ ~-..., . 

-lR S S C :. ifEGlfRIC ERVICE UPPLIES 0. 
-.,; , , \ l'RTLADELPRIA NEW YORK CHICAGO 
~ 17th and Cambria Sts. 60 Choreh St. lllonadnoek Bid&'. 

l'ITTSDUR<lR SCRA!'l'TON BOSTON 
820 Oliver Dulldlni:" 316 N, Wuhln,:ton Av,. 88 llroad St. 

L:rman Tube & SapplT Co., Ltd., l\lontr,al, Toi-onto, Wlnnlpr,:, Vancoan, 
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Vok fo,. .,. .. 

By an avalanche of votes 

mVER eighty percent of all the 
electric railway co1npanies in the 

country have marked their ballots for 
"National Pneumatic.'' All of these 
roads have cars equipped with one or 
more National Pneumatic Devices. 
The established reputation and time­
tried satisfactory service of N - P 
equipment challenges any compar­
ison, and an·y test. You're "safe" if 
you check "National Pneumatic" on 
all specifications. 

NATIONAL PNEUMATIC 
Door Engines 

Door Operating Mechanisms 

Ivlanual, Pneumatic or Electric Control 

Automatic Doors 

Motorman's Signal Lights 

National Pneumatic Co., Inc. 
Originators and 1'1.anufacturus 

Executive Office: 50 Church St., New York 
Philadelphia-101 0 Colonial Trust Bldg. Chicago-940 McCormick Bldg. 

General \Vorks-Rahway, New·Jersey 
Manufactured in Canada by 

Dominion \Vheel & Foundries, Ltd., Toronto, Ont. 

13 
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W'estern 
Red Cedar 

ELECTRIC RAILWAY JOURNAL 

Light, Durable and Strong 
Plain or Tr.?ated Poles 

November 8, 1924 

Northern 
W'bite Cedar 

Increasing 
the Span of Life 

That replacements might be reduced to a minimum, 
that we may add still more years to the already long 
life of the cedar pole. 

That's the work so successfully undertaken by the De­
partment of Research and Preservation of the National 
Pole Comrany. 

What has been the measure of their success? 

f'Pco 
This stamp on the butt 
of evn-y pole identifies 
and guarantees it as 
National Pole Quality. 

They have developed the most effective processes of 
preservation known. They have lifted the National 
treated pole out of the class of the average. They have 
set new standards of service life and so perfect is their 
product that we have branded every National pole with 
the date of the year of treatment. How long will they 
last - time alone will tell. 

NATIONAL 
POLE ·coMPANY 

Escanaba, Michigan Distributors: 

Wesier11 Electric Company 
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FIFTH 
AVENUE 

BUSES 
Type L 

55 passengers 

Short wheel base 

Less than 14 feet high 
with top included 

ELECTRIC RAIL WAY JOU R NAL 

;th Are. 
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Super-Service 
One thing was clear to every visitor at the recent 
A.E.R.A. Convention. Of the dozens of buses 
shown, mostly beautiful parlor and de luxe types, 
this Fifth Avenue Bus stood out pre-eminently as 
the practical, multiple passenger carrier. Its in­
creased seating capacity, its sensible every-day 
working style of design and construction and its 
short wheel base demonstrate its serviceability. 
Back of every Fifth Avenue Bus there stands a 
record of established performance and proved 
durability under heaviest traffic and most arduous 
transportation conditions in New York. 

Here is an opportunity to give not merely bus 
service, but super-service. The Fifth Avenue Bus 
is the bus in which to carry the crowds. 

On an attractive price basis! 
Fifth Avenue Double-Deckers are not costly 
products. The prices quoted for a 55-passenger 
T ype L compares favorably with those of much 
lower capacity single-deck vehicles. 
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cA complete illuftratd 
co'de of Bur operating 
practice 
In other words a 2S0.pagc manual that should 
be in the hands of every railway now operating 
buses or contemplating bus service. 
BUS OPERATION PRACTICE is a real treatise; 
an engineering, legal and service reference book. 
Chapters cover such important topics :u: Estab­
lishing the Service, Picking Profitable Unes, Se­
curing the Right to Run, Incorporating the Com• 
pany, Physical Property, Operating Staff, Selling 
the Service, Establish ins: Public Relations, Making 
Good on Schedules, Operation, Figuring Profits. 
Each topic has been covered by a specialist in 
that particular phase of bus operating practice. 
Mack has thoroughly canvassed the field for you 
and presents this wealth of vital Information be­
tween book covers. 
Get your request in for a copy. 

November 8, 192 
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ere Residential refui&ions 
prohihittracks r • 1 

esidential communities are friendly toward 
e modern bus. The quietness of the pneu• 
atic tire, the graceful sweeping body lines, 
d the general tone of the vehicle as a 

hole win friends in the most select districts. 

nd a friendly patronage usually means a 
ying service. 

ack low one step buses swing along with a 
aceful, safe road-hugging morion, that fits 

any picture. 
Mack bus engineers gave much 
thought to the outward lines 

EL.. when they planned the Mack. 

r And in the Mack factories skill­
ed craftsmen give the final 
touch. Mack manufacturing 
control is absolute. 

The Mack bus is all bus from 
bumper to tail-light. 
A sturdy long-life Mack engine. 
A ~pecially designed low bus 
chassis. 

Th0 

Wide front axle, assuring safety a~d permit­
ting a short turning radius. 

Mack dual reduction drive axle especially 
designed to give maximum road and under­
body clearance. 

Mack transmission with ground gears. 

Dual system of brakes on wheels and drive 
shafts. 

Mack shock insulator (featuring spring ends 
embedded in rubber shock insulator cushions). 

The Mack Street Car Body. 

Railways, everywhere, are solving many of 
their transportation and financial problems 
by enlisting the Mack as their ally. Sixty­
seven per cent of Mack bus deliveries so far 
this year have been to railway companies. 

MACK TRUCKS, INC. 

INTERNATIONAL MOTOR COMPANY 
25 Broadway New York City 

Builders of City and Sedan T,-pe Buses 
ElahtV•Chree direct factorv branchea operate under the cicles 
of, "MACK MO"rOR TRUCK COMPANY" and "MACK, 
INTERNATIONAL MOTOR TRUCK CORPORATION." 

City Type Bus 

~rlor.lllance counts 
• 
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Assured profits from 
extension and feeder 

The modem, six-cylinder Pierce-Arrow Motor Coach has solved 
the problem of extension and feeder service for electric railways. 

This handsome, luxurious coach that glides smoothly, noiselessly 
and without vibration, attracts a wider range of patronage. 
Passengers arc cager to ride in it because it is actually more 
comfortable than a fine limousine and assures a swift, safe, 
economical ride. 

The remarkable speeds that can be maintained with safety mean 
more trips per day- more fares- more profits. The ease of 
control is an important safety factor in eliminating driver 
fatigue. Gear shifting is seldom necessary. Steering and brake 
operation arc easy. All the smoothness and flexibility of a high­
powered touring car arc available. 

Slow depreciation, freedom from high maintenance expense, 
ability to cam profits consistently over a long sustained period of 
time, arc assured by the well known Pierce-Arrow qualities of 
permanence and reliability. 

Our engineers will be glad to demonstrate this 
modem motor cooch and to discuss with railway 
reprC9Clltativcs the facts regarding its tTanspor­
•tation ability. Complete information will be 
furnished on request. 

THE PIERCE-ARROW MOTOR CAR COMPANY 
Buffalo, N. Y. 

• service 
' Some Recen t ' '• •• 

Purcha3cr& of I 
PIERCE- ARRO\V 

BUSSES 
Alb-y-Capital Diatrict Trana~ 

ponatiOD Co.: New York ~nlr-al 
R.il .. -.y Co. 

Pitt1bw1b-Monon1aMla Wnt 
Pnln Public Scr-vic-c Co.: Equit-
able Auto Co .• for lkavrr Valley 
Motor Coach Co.: Pittabw1b 
Railway.. 

Provldmcc-United Electric Rail 
way Co. 

Milwaulrtt-The Milwauk.-., Eltt• 
tric Railway & Lliiht Co. 

NMII Haven-con...ctkut Corn-

f 
paay. ,, 

' 
Standard Chassis 

$4600 
for 196-lnch wMdbue, $4750 for 220-incb 
whttlbaoe, at Buffalo: includlnE ■tartrr, 
battrry, ce,,ttator, -aolld tirn and eltrtrlc 
U1btL Pnn!matic tirn and di■c wheel■ 
optional at enni coot. Either cba11i1 will 
IICC'OCDIDOdate tM Sedan, o!Ebt-■ttinc or 
pey-nitrr typn ol wood or ot.-.,1 bodie■, 
ranc!nc from 18--rr upacity up•·ard. 

Terms if desired 

The Pierce-Arro,v 
6-Cy linder Bus 

Engine 
TM oilent. dual-valve, dual-lEftition Picrtt­
Arraw bu. mltlne denlopo ovrr 100 ~ 
powrr at 2S00 ttYOlution■ prr minute. It I■ 
10 lluible that 1car ahiftin& I■ redu~ to a 
minimum. 
The bu■ l1 -lied by a trouble-fr.-., 
invnted wonn-1ear drive. The low-hunc 
cha11i1 ha■ aa DDusually ■hort tuminc 
nidiu■• 

SIX-CYLINDER MOTOR BUSSES 
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Look at this journal box.I 
The cover cap is gone. The waste isn't packed right. It's full of 
dirt and grit. Hot boxes, worn journal bearings and other troubles 
would be rampant if this condition was general. 

But a defective journal box like this is easily spotted. It is a very 
obvious trouble. Anyone can notice and correct it. 

But there are many "hidden" losses in electric railway lubrication­
losses in power and depreciation through excessive friction. Unsuit­
able oils will cause excess fuel consumption, involving a money value 
much greater than the cost of lubricants. 

Galena Oils and Service prevent or minimize the hidden as well as 
the obvious losses of lubrication. Their installation is a literal 
assurance of lower maintenance costs as well as better lubrication 

•efficiency. 

•. ··::::::::·····:·:·:·::.::-:-::·:·:·:::·: ·::1::::::·:·:·:·:·.·=·:·_·:·.·:·.·.·.·.·.·::/::-:::::::·:·:·:.:::·:::':":":":::::':':':":'.:_·:·:·:·:·:·:·.·=·-·.·.·.·::_·:·:·.·:·:·:····:::::·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:':":':'.:.:::::::····· 

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

• and offices in principal cities • 

19 
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Standard 
for Modern G-E Motors 

as follows 
CE-201 
CE-203 
GE-210 
GE-240 
GE-247 
GE-258 

GE-260 
GE-263 
GE-264 
GE-265 
GE-27S 

-and available 
for these G-E Motors 

CE-S7 
GE-67 
CE-70 

CE-73 
GE-80 
GE-88 

Don't ;urchn~ •v;;li~• •t r•ndofft. 
u .. wevr G-E C•t•IOI' 

• 
General Electric Company 

Schenectady, N. Y. 
Salea Offic:ea in all Larr• Cltlea 

A Renewable Carbon-way 
Do you replace worn brush-holder carbon­
ways promptly as you should? Or do you 
continue operation with the worn part and 
risk a higher motor maintenance cost? 

Many railway motors now in service have 
worn brush-holders that should be replaced. 
Replace them now with the new G-E Renew­
able Carbon-way Holder. Then in the future 
just the carbon-way, the worn part, can be 
renewed at about one fifth the cost of replac­
ing a complete holder. 

Quite a saving. And remember, the other 
results will be fewer motor failures and better 
service. 

4J.JOI 

GENERAL ELECTRIC 
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Go Ahead Confident~y 

T HE election of President Coolidge will be generally 
acceptabl!;! to electric railway men. On several 

occasions the President has shown his interest in the 
welfare of the electric railway industry, and while 
vice-president he was one of the speakers at the 1923 
Midyear Meeting in Washington. But it is not only as 
a personal matter that President Coolidge's success at 
the polls may be welcomed. The hearty indorsement 
given to his policies in the election by the country at 
large shows that the majority of the people are con­
servative and have not been misled by the radical argu­
ments of recent years. 

It should not be forgotten that government ownership 
and operation of railways and other public utilities was 
one of the policies advocated by the party which carried 
but one state at the election on Tuesday. It also must 
not be forgotten that a most convincing reply to this 
policy of government ownership was broadcasted from 
Washington about five weeks before the election by 
Secretary of Commerce Hoover and published in full at 
the time in ELECTRIC RAILWAY JOURNAL. It must no£ 
be forgotten that the decisive defeat of Mr. La Follette 
also removes all cause to fear that the United States 
Supreme Court may be made subservient to the 
Congress. 

Not the least of the good results of the election is 
the probability that we shall continue to have the serv­
ices in high office of such men as Hoover and Mellon. 
This insures another four years of "more business in 
government and less government in business." 

Altogether Mr. Coolidge's election and Mr. La Fol­
lette's thorough defeat means that we can go ahead with 
the business of public service, having full confidence that 
the rights of property will be inviolate and that honest 
private operation will not be menaced and strangled by 
a drive for socialism. The country has spoken unmis­
takably. It does not want any change in our form of 
government. It does not want socialism. 

More Attention to Tiring 
Will Save on Re-Tiring 

IT SEEMS to be a very general condition now that 
the purchaser of motor buses gives little if any con­

sideration to the size and type of tires with which the 
new vc>hicles are to be equipped. Likewise, the chassis 
manufacturer is not too particular about what he puts 
on, in the absence of definite specifications. This leads 
to much dissatisfaction with the tires and produces 
hi,;h operating costs, for the tire item is one of the 
principal expenses in motor bus operation. 

The manufacturer of tires is particularly interested 
in this situation, for he realizes that if a wrong size 

and type of his tires are placed on a bus the user is 
likely to feel that he had better choose a different make 
when he has to re-tire. One prominent tire engineer 
found pleasure at the number of tires of his own make 
with which buses at the Atlantic City convention were 
equipped, but was greatly disappointed at the fact that 
on many of these buses either the wrong size or the 
wrong type of his tire had been applied. 

Tire manufacturers say that they have been unable 
thus far to arouse sufficient interest in this detail of 
equipment. This is naturally a condition which accom­
panies the newness of the use of buses. Tire manufac­
turers also say that their offers of advice by engineers 
who have made tire manufacture their life work have 
not been at all well received by bus operators. The 
latter have looked upon all such proffers of service as 
being merely sales schemes. While such an engineer­
ing service is, of course, an indirect approach to the 
later sale of tires, it is difficult to see why railway 
men should not accept the engineering services of these 
firms, just as they have learned to rely upon the engi­
neering services of the manufacturers of railway equip­
ment. Perhaps the tire manufacturers must go through 
a certain period of effort in establishing confidence, but 
surely the question of getting the proper tires on a bus 
is a matter of considerable importance. 

Street Railway Not Inherently 
Faulty in New York Situation 

ll TITH the many applicants fighting to obtain 
VV franchises for bus operation in New York City, 

the situation of the street railways is commonly looked 
upon as hopeless. Perhaps the situation is hopeless-if 
present politics and present operating methods are to 
continue. But this is so only if these conditions do con­
tinue, and not because of any inherent weakness in the 
electric rail system as compared to any newer form of 
transportation now available. 

New York City street railway operation, excluding 
Brooklyn lines, does not represent modern railway prac­
tice. The equipment in use is old and inherently 
slow. Even this old equipment is not operated as well 
or as rapidly as it could be. With their lackadaisical 
running and discourtesy, Manhattan trainmen have in­
spired much adverse criticism of the street car. They 
have given some cause for the idea prevalent that it 
is a back number. 

A brief analysis on page 806 shows some of the 
troubles of the street railways in New York. One is 
that the speed of cars averages only 7.16 m.p.h. In 
Chicago the street cars are averaging nearly 11 m.p.h. 
That high figure cannot be attained in Manhattan, but 
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it is believed that 8 to 8.5 m.p.h. would be possible with 
modern cars designed for rapid loading and unloading 
and fast acceleration, and manned by well-schooled and 
disciplined trainmen. This :would mean not only a large 
saving in operating expenses but would attract great 
numbers of short-haul riders who now make nearly 
·as good time walking. The demand for street car serv­
ice is certainly not lacking, as is evidenced by the high 
average car-mile earnings in Manhattan, which arc 
about 70 cents as compared with 45 cents for the coun­
try as a whole. In fact, today, as ·pointed out in the 
annual report of one of the railways, page 822, the 
New York surface lines are carrying a larger propor­
tion of the total number of passengers carried on sur­
face, elevated and subway lines than at any time since 
the subways 11tarted. The use of street cars in recent 
years has increased fn.c;tcr than the use of subway and 
elevated lines. 

Another of the troubles is that the street cars ha"e 
average receipts of only 3.5 cents per passenger-mile, 
while the buses, both Fifth A,·cnue and municipal, get 
some 5.6 cents per passenger-mile. Were the :'>[anhat­
tan and Bronx railways receiving the same revenue 
per passenger-mile as the bu11cs, whi~h would be equiv­
alent to an 8-ccnt fare, their receipts would be increased 
57 per cent. Their net earnings would go up from 
$3,489,000 to $19,800,000. This would give a return 
of 22 per cent on their valuation after meeting taxes, 
even under the present low rate of speed, instead of the 
present actual return of 3.9 per cent. 

In other words, if the street railways were to earn 
only a return of say 8 per cent, the serYice ~ould be 

· supplied at a revenue per passenger-mile considerably 
below that of the buses, even under present conditions. 
With the system thoroughly modernized, the advantage 
of the railway would be still i:rreatcr. It might even 
be possible with the heavy traffic density in New York 
City that a 5-ccnt fare would suffice. 

These com!iderations would not seem to indicate any 
inherent wcakne!'ls In the street railway. 

The present low speed of the cars is of course not 
entirely the fault of the cars and operating methods. 
Traffic regulation in New York City is not designed to 
assist street car movement. Parking regulations and 
their enforcement are lax. It is not unusual to see 
automobiles standing in double lines along the curb 
and forcing all moving vehicles onto the car tracks. 
Left-hand turns are allowed practically everywhere. 
Vehicles may turn around in the middle of the block, 
bringing all other traffic to a standstill. Much time is 
lost on account of the lack of flexibility of the inter­
locked traffic signal lights used on main thoroughfares. 
In short, traffic regulation in New York is probably 
the worst in any large city in the United States, from 
the street railway standpoint. 

Part of the remedy for the railway situation is 
manage~ial in nature; the remainder is political. If 
the two interested parties will come honestly to the 
common purpose of providing good surface transporta­
tion for the citizens of New York City, the situation 
can be solved. The JOURNAL believes there is a way to 
work it out if progressiveness and co-operation on both 
sides can be brought about. 

The fact that the existing system of surface trans­
portation is not efficient is no reason to replace it by 
n system which is inherently unsuited to the conditions. 
The present situation is largely the fault of the public, 

which for years has allowed the politicians to hamstring 
the railways upon every occasion. In the interest of 
good transportation it would be better to increase the 
efficiency of the street railway system than to allow 
public clamor to drive these companies into the opera­
tion of buses under conditions for which they are not 
fitted. Above all, it would be a grave mistake to allow 
a matter of this kind to be decided by fancy or senti­
ment instead of by cold, hard facts. 

There is plenty of field in New York for the bus-to 
supplement the railways, but not to displace them. 

Akron Voters Wisely Approve 
Fare Increase and New Short-Term Franchise 

N EWS deeply significant comes out of Akron, Ohio. 
At the election in that city on Nov. 4 the voters 

approved an ordinance under which co-ordinated rail­
wa:r and bus service will be continued. The term of 
the new franchise is only 4 years, which period, it is 
expected, will furnish a reliable guide to future normal 
prices and transportation costs. Neither the company 
nor the city thought it advisable to enter into a long­
term contract at this time. Under the terms of the 
temporary ordinance which has been in effect since last 
February, when the company's franchise expired, the 
company would have had no right to operate after May 
1, 1925. It would be idle to speculate upon the conse­
quences which might have followed a rejection of the 
settlement proposal at the polls. Akron had no such 
thought. The size of the vote in favor of the new grant 
proves that. 

It is only last February that Akron appeared to be 
determined to exact its pound of flesh from its rail­
way. Since then, however, the thought of its e.,c:perience 
without service has had its effect. Long ago Akron 
could have had all that is in prospect for it now without 
the turmoil that attended the suspension of railway 
and bus service there for a period of thirty days, but 
Akron was misled, badly misled. It knows that now. 

The provisions of the new grant under which the 
joint bus and railway sen-ice will be operated for the 
next four yenrs give great promise for the future. 
On the basis of the public inquiry which fixed the 
"bare" cost of carrying a passenger in 1923 at 5.55 
ccnLc;, the company is assured a living wage, as 
the new fare will give a minimum revenue per pas­
senger of 5.88 cents, this coming from the frequent 
riders who take adYantage of the lowest rate of 17 
tickets for $1. The city is protected with respect to the 
conditions under which it can exercise the right to 
purchase the entire property. And the public hi 
assured adequate service by car and bus at a low rate 
of fare. 

The attitude of the city officials and the public press 
during the period incident to the campaign in behalf 
of the new settlement propo1ml was certainly in strik­
ing contrast to the sentiment expressed previous to th€' 
withdrawal of service last February. Critics of the 
Akron company there have been and probably always 
will be. This is the fate of any public enterprise. 
B'ut there is no satisfactory answer to the argument 
of the company itself in behalf of the new grant. In 
effect, that statement was that it must be apparent to 
everyone that unless the company does supply good sen·­
ice in the next four years, it cannot hope to have the 
public good will necessary to continue to operate the 
system beyond the present contract period. 
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Superviso·ry Controlled Substation on 
Chicago Elevated 

New Substation at Junction .with North Shore Line Controlled by Power Supervisor 
in General Offices in Edison Building-2,000-Kw. Machine Has Full Automatic 
Features-Building Located in Residential Section, Necessitating Artistic Design 

By Dwight L. Smith 
Assistant Electrical Engineer Chicago Rapid Transit Company 

E
XTENSIVE developments in supervisory control 
led the Chicago Rapid Transit Company to adopt 
this system in conjunction with its new automatic 

substation at Central Street, Evanston. This auto­
matic substation is located near Linden Avenue, Wil­
mette, which is the junction of the Chicago Rapid 
Transit system with the Chicago, North Shore & Mil­
waukee Railroad, as well as being the location of a large 
storage yard. The substation at present includes one 
2,000-kw. rotary converter, housed with switchboard 
and control in a building 25 ft. x 34 ft., and 16 ft. high 
inside. Oil switches, disconnects, and power and control 
transformers are located in an adjacent outdoor court. 
Sufficient ground space is available for . the erection of 
the second building to house an equal addiµ~mal capac­
ity and for duplicate outdoor equipment. :"The station 
is full automatic with all modern protective devices, 
including two steps of loading limiting resistance for 
£he machine, and has three automatic reclosing · feeder -~-----,---;;;,..,;;..-'-,.;;==-.....;;;::========~ 

d t . f th O ~~ panels for the control of two fee er sec ions ' or . e ,. ·central Strl'et Automatic Subatatlon of the Chicago Rapid Tranolt 

Chicago Elevated and one for the North Shore Line, as Company, In Which the Su1,crvlaory Equipment Is Jnstalll'd 

well as a feeder panel for the Evanston Railway. ..i .; ·• 
As the desired location for a station was within the The telephone cable, containing the telephone and super­

exclusive North Shore residential district, it was located visory control lines, also comes through this duct line. 
on the property of the Evanston Railway, where the At the right-of-way, laterals extend from the man­
latter already had a carhouse. Even three sides of this hole up a structure built between two poles 10 ft. apart. 
location faced directly on properties zoned for resi- The cables extend up these laterals to disconnect 
dences. On the fourth side, a golf course and a pro- switches at the top and thence to the various feeders 
posed boulevard along the North Shore drainage and the transmission line. A grounding switch is 
channel came between the substation and the right-of- mounted in the high-tension line at this point. All 
way. To make the station fit these surroundings and switches are locked and are available only from a plat­
conditions, the building was constructed of face brick, form 25 ft. high mounted between the two poles. The 
trimmed with artificial stone, matching the car station negative feeders run directly from the manhole on the 
building. The outdoor equipment is inclosed on the right-of-way to the track rails. 
street side with a neat face brick wall of similar design. The high-tension cable terminates in a pothead 

TRANSMITTING THE PURCHASED POWER 

The 60-cycle, three-phase, 12,000-volt energy is ob­
tained from the Commonwealth Edison Company at the 
point where its transmission lines approach the station. 
It is carried to the station by a No. 00 transmission line 
built and owned by the Chicago Rapid Transit Company 
along its right-of-way. Not only was it desirable for 
the sake of appearance, but since the golf course and 
boulevard mentioned lay between the station and the 
railway right-of-way, it was necessary to bring all 
feeders and the transmission line into the station un­
derground. A 16-duct line was built from a manhole 
on the right-of-way to a manhole in the street in front 
of the station. From this latter manhole ducts carry 
the high-tension cable to the steel structure in the out­
door court, the positive feeders into the switchboard pit 
and the negative feeders directly into the machine pit. 

mounted on a steel structure in the outdoor court of 
the substation. This structure serves as a support for 
the disconnect switches, fused disconnects for the oper­
ating transformer and the choke coils. The type KO-36 
oil circuit breaker is mounted next to this structure, 
with the current transformers between the oil circuit 
breaker and the power transformers. The latter are 
700-kva. each, oil insulated and self-cooling. All trans­
formers have 12,000-33,000-volt primary windings, and 
the transmission line and all high-tension wiring is in­
sulated for the higher voltage. The outdoor apparatus 
is elevated on steel structures of sufficient height to 
place all live parts more than 10 ft. above the concrete 
floor of the court. The entire court is incJosed by a 
wire fence. 

Inside the building the switchboard occupies the end 
of the building near the court, with the load-limiting 
resistances on the floor level behind the switchboard. 
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The contactors, high-speed circuit breakers and field 
· rheostat are mounted on a structure above the switch­

board. Slate runways are in front and behind the 
contactors and breakers. The converter is at the other 
end of the building near one side, leaving room beside 
it for the telephone booth, air compressor, steel work­
bench and steel lockers for tools, spare parts nnd sup­
plies. 

Connections from the low-tension side of the trans­
formers are made by paper-insulated, lead-covered 
cables, which come into the station through wall bush­
ings, thence down ducts leading directly to the con­
verter pit and the pit in the rear of the starting panel. 
The d.c. connections from the rotary to the switchboard 
are made in a similar manner. Vertical legs from the 
starting panel and the a.c. rings on the machine are 
made with copper bus to which the cables are attached 
in the pits. A pit 26 in. wide and 24 in. deep runs the 
entire length of the switchboard in its rear and serves 

and receiving features at both the power supervisor's 
office and the substations. It operates over three wires, 
No. 22 gage in the railroad company's telephone cable. 
For sending the supervisor has manually operated selec­
tor keys, one to open and one to close each controlled 
apparatus. These keys actuate pole-changing relays 
according to n predetermined code setting, notching up 
the selector having the same code setting at the substa­
tion. The substation selector operates an auxiliary 
relay through whose contacts the control circuit of the 
apparatus is looped. The opening of the au."tiliary relay 
opens the control circuit and disconnects the apparatus, 
while the closing of the auxiliary relay completes the 
control circuit and permits the apparatus to function 
automatically. 

The return indication is initiated by interlocks on 
the apparatus controlled. A change in the position of 
the apparatus actuates a motor selector key in the sub­
station, operating a selector in the office and lighting 

At 1 .... r1, ,\II Hhrh•Trnolo■ App11ral ■• Jo Loratrd In an AdJ11rrnt Onldoor Coart, Jnrloord hy a llrlrk Wnll and \\'Irr J-'rnrr, Al Rlshl, 
' J.alrrnlo and l'iwllrhro C'onnrrl 1hr ll ■ rl Llnr fram th" S ■holallo■ with 1hr O.-rrhrad al 1hr Uallwa7 Rlshl•of•Wa,· 

ns a handhole for terminating these cables as well as all 
control wiring conduits, and as a runway for all control 
wiring. The pit has a remomble slate cover, thus all 
wiring is neatly concealed but easily accessible. 

In addition to the automatic features, a supervisory 
control system connects the station with the power 
supervisor's office, 15 miles distant in the main offices 
of the company located in the Edison Building, Chicago. 
This system provides means for the supervisor to lock 
out or release the machine nnd to open or close any 
feeder nt will. It also gives an automatic indication by 
red or green lamps on the supervisor's board whether 
the machine is running or shut down and the feeders 
open or closed. This indication takes place whether the 
action has been performed by the supervisor or auto­
matically. 

The supervisory control system consists essentially 
of standard telephone selector equipment with sending 

the proper indicator lamp. Only one-half the number 
of i,ielectors are used in the office as at the substation. 
As an additional protection insuring proper indication, 
the polarity sequence of the code for indicating the 
open position of any one piece of apparatus is reversed 
for indicating the closed position. The indication itself 
is finally obtained by the action of a polarized relay 
which indicates according to the polarity of the last 
impulse of the code received. 

A control shelf at the power supen;sor's office holds 
the pole-changing relay which furnishes the impulses 
to the selectors at either end, relays for the pilot lamps 
and buzzer indications to the supen·isor of changes in 
indications and locking relays preventing the mixing 
up of outgoing and incoming impulses. This apparatus 
is mounted in a steel cabinet. 

At the substation end there are mounted in a similar 
cabinet the selectors and motor-driven selector keys, 
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together with a locking relay which will prevent inter­
ference with indication signals from other substations 
when they are installed. On a switchboard panel are 
mounted the auxiliary relays operating the control cir­
cuits, and those actuated by apparatus interlocks in­
itiating the proper indication code on the motor keys. 

Energy for the operation of the system is supplied 
by small storage batteries, the office end having a 144-
volt battery for the polarized impulses and a 24-volt 
battery for the operation of the relays. Pilot and.indi­
cation lamps are supplied from a separate source. Sub-

Above, Foll Supervisory Control Apparotns Is Carried on thn Left­
Hand Panel of tbe Switchboard. The 2,000-Kw. Converter Is 
Shown In the Foreground 

At Left, Near View of thn Supervisory Control Cabinet and Panel 
Shown Above. Anxlllory Reloys Operating Control Circuits Are 
on the \Vall at Left of Panel and Indicating Relays at Right of 
Panel. In the Coblnet the Selectors Are on the Top Shelf, lVblle 
the Motor-Driven Selector Key 18 ».,neath 

station batteries consist of three 24-volt units which 
are used separately for the operating relays and motor 
keys and in series with each other and the 24-volt bat-

' tery at the office end for the operation of· the pole­
changing relay for return indications. Batteries are 
trickle charged from 600-volt railway or 110-volt com­
mercial sources with relays to disconnect them during 
operation. 

The return indication features provide for storing of 
signals so that simultaneous operations of apparatus 
in the substation are sent to the power supervisor in a 
definite order without interference. Similarly incoming 
signals to him lock out his sending apparatus and inter­
ference between incoming and outgoing impulses is pre­
vented. All circuits are normally open and a break or 
short · circuit in line wires cannot produce any false 
operation or indication. These line wires are looped 
through jacks both at the power supervisor and sub­
station ends. A test circuit with plugs for these jacks 
permits the supervisor and the substation maintainer to 
make a daily test for freedom from grounds and con­
ti;uity of each of the three line wires. 

SUPERVISING EQUIPMENT SAVES DELAYS 

The supervisory control system has been found of 
great assistance in handling power, for not only can the 
operations be performed almost instantly, but the re­
turn indications are received just as quickly. Instead 
of having the delay incident to calling operators on 
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the ordinary telephone system and waiting for their 
report back, the switching and indication is accom­
plished instantaneously. Although not done in this 
case, as ample telephone cable facilities are available, 
it is possible to utilize the control wires for the opera­
tion of telephones as well. 

The automatic reclosing feeder equipment consists 
of a high-speed circuit breaker with control circuits 
and relays which provide protection for both the 
machine and the feeder section itself. The high-speed 
breaker with "trip free" feature has been entirely 
successful in protecting the rotary converter from flash­
overs. Tests made by short-circuiting a feeder just 
outside the substation have opened the circuit breaker 
without so much as producing a "squeal" on the con­
verter. The control circuit relays provide for talcing 

_!?,000 V."°0-A C. 

~~ ll Ct>ot-, col/ ~ 
h H 
~ l~ .... 

0,/ ,..,,fr:11 

R,wer f l"IHU. 

B C""trol 
clrc:u,t 

[fl 
tAunl,a,y 
,conl rril 

~ loy 

-600 voe Su, 

~t,n"!I shvnt 

o-,o,.ral S,h,.malle "·1r1n.- JJl•l'r■m of Stalloa and 
1<11p-,nl ■or7 Co■ lrol 

the control current from either the bus or the feeder, 
whichever has the higher voltage. The breaker will 
remain closed as long as the potential on either side 
is 250 \'olts or above, thus providing for feeding either 
out from the substation, or when the station is shut 
down for feeding through the station bus. 

• Thermal relays in the feeder busbar provide for open­
ing the ' breaker when the bus becomes overheated, 
reclosing again when the temperature decreases. This 
feature, however, is unnecessary as the installation is 
designed to carry maximum useful loads while the high­
speed breaker wilJ care for short-circuit conditions. 
This breaker has a reclosing coil and a holding coil 
which holds the breaker closed. A bucking bar paral­
leled b:y an inductive shunt, in series with the load, 
produces a field opposed to that of the holding coils. 
When the field produced by the bucking bar becomes 
greater than that of the holding coil, the breaker is 
opened by a spring. The field of the bucking bar vari:s 
with the rate of increase of the load, a slow increase 
permitting a greater portion of the current to go 
through the inductive shunt than a rapid increase. 
Thus the breaker will open on a lower current pro­
duced by a short circuit with its rapid current rise 
than where the current is taken for ordinary uses with 
a comparatively slower rate of increase. 

When the breaker is opened automatically a time 
delay relay starts. It completes its action in 15 
seconds, closing a small feeling-out contactor which 
completes the feeder circuit through a load indicating 
resistance, in series with which is a current trans­
former. If the short circuit still exists the rush of 
heavy current through this transformer trips a relay 
which opens the small contactor and starts the whole 
cycle over again. At the same time the small con­
tactor closes, an auxiliary time delay closing relay 
starts to close, its action taking Jong enough so that if 
the tripping relay operates it will be restored and 
again start its action at the proper place in the cycle. 
This action will be repeated until the short-circuit 
condition is removed and the current through the small 
contactor, resistance and current transformer is small 
enough to prevent a kick which will open the tripping 
relay. If the tripping relay does not operate, the 
auxiliary closing relay completes its action and closes 
the high-speed breaker. Variation of the current set­
ting at which the breaker wilJ trip is obtained by 
varying the reluctance of the magnetic circuit of the 
holding coil. 

The apparatus is provided with disconnects on each 
side of the circuit breaker and thus can be isolated 
for inspection or maintenance. Although the main 
contacts of the circuit breaker are comparatively small 
for the current rating, no trouble has been experienced 
with them. The breaker is opened manually by a knife 
switch in the control circuit. The supervisory control 
operating relay contacts are in series with this same 
circuit. 

All this apparatus and the station equipment were 
furnished by the General Electric Company. 

Ventilation inside the station is natural through 
louvers placed low on the walls and four 3-fL diameter 
ventilators in the roof. Two ducts lend from outside 
the station directly into the converter pit. On warm 
days the temperature inside the station rises well over 
100 deg. F., but it was not felt that sufficient decrease 
in this temperature could be obtained by forced 
ventilation to warrant its use, and several protective 
relays have been redesigned to withstand these tem­
peratures. The station is well lighted both inside and 
out, with an emergency throw-over switch so that the 
lights can be thrown onto any of the feeders entering 
the station. 

The number of customers supplied from this one 
station has necessitated a complicated metering 
arrangement, but hourly reading printometers record 
accurate information not only of the daily output but of 
the hourly output, which is necessary for determining 
the maximum demand. 

The station norma)]y runs from 6 a.m. to 1 a.m. and 
during this time the load is such that it never shuts 
down from Jack of load. During the other five hours 
of the day it is Jocked out by the power supervisor. 

On the daily inspection, which takes one to two 
hours, printometer tapes are changed, meters and 
apparatus counters read, supervisory control Jines are 
tested and a casual inspection is gh·en to the apparatus. 
Once a week the maintainer makes a night inspection, 
which gives 5 hours during which the station is shut 
down for careful inspection and any work not possible 
while it is running. A daily report is made to the 
office, and by means of apparatus counter readings, 
voltmeter charts and meter readings a very accurate 
account is available of the operation of the station. 
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Automatic Rear Exit Doors on 
Toronto Rebuilt Cars 

Si.dy Former Two-Man Cars Are Being Arranged for 
One-1\lan Operation by Installation of Automatic 

Doors at Rear-Passengers Will Enter at Front 
End Only, but l\lay Leave at Either End 

J\ S PART of a general program of remodeling 351 
fl cars taken over from the Toronto Railway in 1921, 
the Toronto Transportation Commission is now convert­
ing 60 of these cars for one-man operation, utilizing 
a front entrance and exit in combination with a rear 
exit controlled by an automatic exit door. In the ar­
rangement of the car and the door control a number 
of interesting features are included, some original with 
the Toronto installation and others adapted from de­
signs in use elsewhere. 

The automatic rear exit feature is patterned after 
the design which has been found successful on a sample 
car operated by the Washington Railway & Electric 
Company and which was described in the ELECTRIC 
RAILWAY JOURNAL of Aug. 30. In the case of the 
Washington car, however, the treadle arrangement is 
installed on each platform of a double-end car, so as to 
be used as a rear exit regardless of the direction of 
motion, while the new Toronto cars will be single end, 
and only one treadle per car will be necessary. 

Originally equipped with longitudinal seats, these 
cars are only 8 ft. ½ in. wide over the side posts. 
They are now being equipped with cross-seats on one 
side, giving an aisle width of 2 ft. 8! in., so as to 
encourage passengers to move toward the rear end 
instead of blocking the space at the front end of the 
body near the entrance door. The seating arrangement 
adopted, together with circular seats at the rear end, 
gives a total seating capacity of 51. 

At the front end, a passageway for both entrance and 
exit is provided. The entrance door is pneumatically 
controlled from the brake valve, while the exit door at 
this end is manually operated by means of an auxiliary 
control provided for the purpose. The arrangement 
is such, however, that when the entrance door has been 
opened, it will in closing also cJose the front exit door 
if the latter is open at the time. 

Control of the door engines is obtained from the 
brake valve. Two door-opening notches on the segment 
of this valve give a selective control between the front 
door and the rear treadle-operated exit. In other words, 
when the valve handle is set to the first door-opening 
notch, the rear exit door will open provided there is a 
passenger on the treadle, or this will occur whenever 
a passenger steps on the treadle while the valve remains 
in the same position. If the handle is moved to the 
second door-opening notch, the action of the rear door 
wiU be exactly the same, but in addition the front door 
will be opened. Under both settings of the handle, the 
rear door closes automatically as soon as the alighting 
passenger has cleared the step. Thus the rear door is 
automatically closed to prevent passengers entering at 
that point, and this also prevents the door from'remain­
ing open in cold or inclement weather any longer than 
is necessary to allow passengers to leave the car. 

DOOR ACTION SUPERVISED BY MOTORMAN 

When the brake valve handle is returned to the re­
lease position the rear exit door does not close until 
alighting passengers have entirely cleared -the __ ~xit 
step. When the step is clear the door then auto:- · 
matically closes. An additional safety feature is 
provided in the form of a small auxiliary control valve 
adjacent to the brake valve, which enables the operator 
either to lock the rear door against the action of the 
treadle when the front door is opened, or to open the 
rear door directly, if this becomes necessary for any 
reason when no passenger is on the treadle. 

Mirrors are arranged at the front end of the car to 
enable the operator to see both the interior of the car 
back of him and the rear exit step, without turning 
around. Extra lights installed over the rear door are 
lit only when the door is open. At the front end a 
standard door interlock signal lamp is installed, and in 
addition an auxiliary red lamp is lit when the rear door 
is open. 

Both the pneumatic door equipment and the auto­
matic treadle device are being furnished -by the Na­
tional Pneumatic Company. The rear platform of the 
car is flush with the body floor, but the rear exit 
treadle is set down 9½ in. so that an alighting passenger 
steps down to the treadle and then to the exit step. 
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Controller.. I I 

Passengers board at the front end, and 
h·ave either at that end or at the rear 
through an automatic rear exit door. Selec­
tive door control Is obtained from the brake 
valve, and mirrors and signal lights are 
arranged so as to give the operator a view 
of the rear step. 

A-Rear exit door Is controlled by 
treadle. It Is operative only when the air­
brake valve Is In "door open .. Position. 

B-Extra lights Installed over rear door 
are operated by the treadle, lighting when 
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Seat ing COf'<'city, SI 

Automatic Iteur Exit One-Man Car for Toronto 
tho door Is open and being extinguished 
when the door Is closed. 

H-Brake and pneumatic door control. 
I-Valve to open or lock roar exit door 

Independent of treadle. C-Rear exit grab rail. 
D--Push button for use of passengers 

standing on or near treadle. 
E-Front exit doors are operated both 

ways manually, but will close pneumatically 
with entrance doors when the latter have 
been open. 1 

F-Motorman's removable seat In socket. 
G-Manual handle for operating front 

exit door. 

J-Slgnal lamps. Upper, standard door 
Interlock signal lamps. Lower, red lamp, 
lighting when read door Is open, and ex­
tinguishing when door Is closed, 

K-Mlrror for observation of Interior 
movement. 

L-Front pair of doors fully pneumati­
cally operated from brake valve. 

M-Mlrror for observing rear step. 
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Changing l{nockers Into 
Boosters 

Skillfully Conducted Publicity Campaign of Georgia 
Railway & Power Company Has Been an Impor-

tant Factor in Influencing Public Opinion 

T HAT it p:iys to advertise public utilities as well 
as other lines of business has been effectively 

demonstrated during the past year or two by the 
Georgia Railway & Power Company, Atlanta, Ga. 
Only a few years ago the company was spending com­
paratively little money in newspaper advertising, but 
an indication of its changed policy is seen in the fact 
that its new business advertising for this ye:ir will 
amount to more than $50,000. 

This company is one of three in the South to conduct 
a public relations department. The department uses 
various means for accomplishing its end-advertising, 
speakers, car cards, billboards, and a street-car publica-

"Obey Traffic Lav."S" and to convey similar admonitions. 
The department also issues a monthly company publi­

cation, "Snap Shots," which stands jn the front rank 
of utility publications throughout the country. Still 
another publication, "The Ally of the Home," contain­
ing information about the appliances sold by the com­
pany useful to housewives, is published monthly and 
sent out with the monthly bills. All the publications 
arc printed in the company's own plant, as are most 
of the' forms and other printed matter used by the 
company. This plant is operated under the direction 
of the public relations department and effects a large 
saving yearly over the old method of sending out all 
printing jobs. 

ROMANCE OF POWER DEPICTED 

A series of posters of an educational nature on the 
subject "What Is Power?" was prepared some time ago 
and placed in conspicuous places in all of the city cars 
and interurban cars operated by the company. The 
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tion distributed from "take one" boxes. The work of 
the department has proved profitable beyond all expecta­
tion in building up good will in the territory served. 

Soon after it wns decided to organize a public rela­
tions department, an extensive publicity camp:iign was 
launched. One of the first steps was the issuance of 
a little four-page pamphlet called "Two Bells," pub­
lished weekly and distributed on the street cars. Con­
siderable advertising space in the daily newspapers 
was used and the mcssnge was further "got over" 
to the public by the use of dash signs and inside 
car cards. Another publication is a window card 
changed weekly, known as "The Empire State," and 
setting forth the things for which Georgi:i, the so­
called "Empire State of the South," is most famous. 
The matter used is wholly of an educational nature, 
unmixed with propaganda of any sort, and the card 
quickly became popular over the whole state. Its 
slogan, "It'!! Great to Be n Georgian," has been taken 
up by other organizations in the company's territory. 
As for "Two Bells," it is a breezy little p:iper, 5! in. x 
8! in., set two columns to the page. Each issue con­
tains quips and messages ingeniously and palatably 
mixed. The running heads are used to remind readers 
to "Use Street Car Tickets and Help Speed Traffic." to 

informntion in the posters is the result of original re­
search work done by engineers of the company. It 
depicts the romance of power and traces the development 
from the days of prehistoric man to the present time. 
The posters were all copyrighted by the company. The 
complete story was told through a series of twch'c brief 
lectures, running one each week. 

Under the direction of the public relations depart­
ment the company also ties in with community affairs 
by using its dash sign space for good-will advertising 
of local events, church and other charitable affairs. It 
has organized a quartet, whose services arc free for 
such affairs. This has proved a valuable instrument in 
building up good will for the company. 

Through the work of the public relations department. 
the car riding public and also the patrons of the other 
departments of the company have come to have a better 
idea of the problems and perplexities of operating a 
public utility. They have learned that the comp:iny 
really has little voice in the matter of the rates charged 
for street car rides, for gas and electric service. They 
have le:irned that the company is in the business of sell­
ing service and that in addition to that the company 
is willing and anxious to be identified with the com­
munity life of the city. 
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One or Three 62-Ft., IO-Section Sleeping Can Recently Placed In s,-rvlce Between Lools,·llle and Ind ianapolis 

Sleeping Car Service Begun 
by Interstate Public Service Company 

Extra Long Berths, with Windows Alongside Uppers; Large Washrooms and Easy 
Riding Qualities Are Features of Three Sleeping Cars Recently Placed in Service 
Between Indianapolis and Louisville-They Are Operated on a Slow Schedule 
with a Layover Before Entering Terminal-This New Equipment Cost $100,000 

E
LECTRIC railway transportation between Indian­
apolis and Louisville was advanced another step 
when the Interstate Public Service Company 

began the operation of sleeping cars. To furnish this 
service, three all-steel IO-section sleepers were designed 
by the company. These cars embody the latest ideas 
to be found in steam railroad equipment of the same 
type. In addition they have several new features. In 
spite of limitations as to length, truck size, width and 
overhang the cars have been arranged so that the avail­
able space is utilized to such advantage that greater 
convenience and comfort is afforded than is found 
in a standard Pullman sleeper. These cars are not 
motorized. They were built by the American Car & 
Foundry Company. The three cost approximately 
$100,000. 

The car is 62 ft. long and 8 ft. 8½ in. wide, with a 
total weight of 50 tons. It is mounted on Baldwin 
interurban-type, four-wheel trailer trucks with special 
elliptic and coil springs to secure riding comfort. 
Rolled-steel wheels of 34-in. diameter and having 3½-in. 
A.E.R.E.A. tread are used. The Tomlinson M.C.B. 
automatic radial couplers at either end have G.E. 
10-wire coupler plugs which carry the train control 
line, a 600-volt lighting circuit and a signal system. 
Air connections at both ends of the car provide for 
brakes and a service supply. 

As most of the lamps within the car require a 32-volt 
current, an Edison 24-cell, 300-amp.-hr. · battery of that 

voltage is carried under the car. To charge this battery 
a motor-generator set has been installed instead of 
the resistor grids originally provided. This machine 
operates from the 600-volt trolley circuit, being supplied 
with power through the car-to-car jumper or by means 
of a pole hooked on the trolley wire when the car is 
standing at a terminal. The set is cut in and out by 
means of a relay actuated by a reversible watt-hour 
meter mounted on the switch panel. Two electric 
heaters located under the car and controlled by a 
thermostat supply hot water to the washrooms. These 
heaters have 5-gal. copper tanks surrounded by heating 
coils and asbestos packing. The coils receive energy 
from the 600-volt circuit. 

The car has steps on both sides but only at the 
front end. It is to this end that the motor car is 
coupled. Although an end vestibule door has been pro­
vided at the rear, it is necessary to pass through the 
men's dressing room in order to leave the car at that 
end. Standard Interstate orange enamel, set off with 
red sash, doors and roof, gives the car an attrac;tive 
appearance. The company name and the name and 
number of the car are lettered on the sides. The three 
cars have been named "Scottsburg," "Indianapolis" and 
"Louisville." 

Passenger comfort and safety were the two outstand­
ing considerations in the design. A heavy, sound­
insulated trail car, without air compressor, motors, or 
trolley pole, was the result. The sub-frame is built up 
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of two 7-in., 16.4-lb. channel center sills and 5-in. x 
3i-in. x tlr-in. side sills tied together with 7-in., 9.8-lb. 
channels with 8-in. x ¼-in. top and bottom plates, and 
4-in., 5.4-lb. channel floor beams. The bolsters are 
built up of structural steel sections having h-in. double 
web with a 26-in. x i-in. top cover plate and a 12-in. 
x i-in. bottom cover plate. The end sills are 7-fn., 
9.8-lb. channel sections with 12-in. x 1-in. top cover 
plate. A 10-in., 15.3-lb. channel placed with flanges 
outward serves as a buffer beam at each end of the car. 
A 5i-in. Rico anti-climber 4 ft. long has been placed 
inside the channel at its center. This buffer is 
attached to the ends of the 7-in., 15.4-lb. channel plat­
form arms, which extend to the bolster. The entire 
sub-frame is strengthened by 4-in., 8.2-lb. diagonal 
braces of Z section which extend between the bolsters 

and a dental lavatory is between the two side windows. 
The finish of the woodwork and walls below the belt 
rail is light mahogany. Above the belt rail the side 
walls are finished in buff enamel decorated with gold. 
A dome light and three wall fixtures provide illumina­
tion over the mirrors. Two towel racks have been 
mounted over the side windows. The interior finish 
of the toilet room is white enameled Lincrusto wall­
board with an embossed tile design. 

The men's room occupies the entire width of the car 
at the rear end. It has a three-bowl washbench along 
one side and a single bowl and small upholstered seat 
on the other side. Water for use in the dressing rooms 
and toilets is supplied from a 100-gal. tank located over 
the vestibules and dressing rooms at each end of the 
car. The bowls were furnished by the Adams & West-
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and end sills, and between the bolsters and the adjacent 
floor beams. 

Mounted on this sub-frame is a steel-framed body. 
The wider side posts are 2i-in. x 2-in. x ¼-in. angles, 
while the narrow ones are single 3-in., 4.1-lb. channels. 
The letterboard is between the single sash windows and 
the small upper berth windows. The carlines are 2-in. 
x i-in. x h-in. angles bent to form the monitor roof, 
and are continuous from side plate to side plate. A 
tongued and grooved !-in. poplar roof is lnid on yellow 
pine furring attached to the carlines. Over this is a 
layer of felt paper and a layer of canvas. The side 
sheathing is No. 11 steel, reinforced and attached to 
the side posts, side sill, belt rail and side plate. 

l\lANY CONVENIENCES ARE PROVIDED 

Every effort was made to have the interior of the 
car commodious and luxurious in appearance. The 
ladies' dressing room at the front end of the car, with 
a passageway to one side, is somewhat larger than that 
found on Pullman cars. A three-section mirror is 
located on each of the two side walls. Below each 
mirror is a dressing shelf and a hair receiver. Three 
low-back, upholstered chairs have been provided. A 
corner washbowl is directly under one of the windows 

lake Comp:my and are arranged with tilting lever 
faucets and drain. The interior finish of the men's 
room is of light mahogany throughout with the excep­
tion of the ceiling, which is finished in white enamel 
to correspond with the rest of the car. Artificial 
illumination is afforded by a dome light and five wall 
fixture lamps. 

On one side of the rear vestibule is the men's toilet. 
The other side holds the coal box and Peter Smith hot 
water heater. Three rows of heater pipes extend the 
entire length of the car on either side. 

BERTHS ARE EXTRA LoSG 

The car has 10 berth sections. Seating accom­
modations are sufficient for 40 people. Each section 
is 6 ft. 4 in. long and has a width of 3 ft. These 
provide a berth longer by approximately 3 in. than 
that in standard sleeping cars. The cushions and backs 
of the seats have spring-edge wood frames and are 
upholstered in green figured plush. The arrangements 
for making the berths are similar to those in Pullman 
sleepers of the latest type. Mexic:m mahogany with 
hand-rubbed finish is used for all interior trim. Fix­
tures are finished in dull statuary bronze. 

Two windows 8 in. high and 23½ in. \\;de, arranged 
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so as to swing in at the top, are placed in the side wall 
of each upper berth. Permanent copper wire screens 
are fastened on the outside and the sash may be regu­
lated to any desired position. In addition to the venti­
lation afforded the lower berth by means of a sliding 
type ventilator in the lower edge of the storm sash, 
an independent ventilator is located in the inside lining 
directly below the narrow side post. This has a slide 
cover in the inside wall, while its lower end opens 
under the car. Fifteen American Car & Foundry 
Company's exhaust-type ventilators are located in the 
monitor and have 6-in. x 12-in. registers. A 6-in. Globe 
ventilator is placed in each toilet room. 

Floor lamps are installed under four of the seats, to 
illuminate the aisle when the deck lights are off and 
the berth curtains are closed. Each upper and lower 
berth has two shaded lamps. Berth lamps, floor lamps, 
dome lights in the main compartment, washrooms and 
toilet, and the fixtures in the dressing room are oper-

The ::uen•• Smokln,: ltoom at the near End TnkeM Ut> the Com­
plete \\·tdth of the Cnr, \\'ashbowls, l\rlrrors, Drinking \\·nt<-r 
and S<"nt Are J>ro,·ldt>d 

ated from the 32-volt storage battery. A single five­
light, 600-volt circuit for emergency purposes consists 
of two unshaded lamps in the main compartment, 
one in the smoking room, one in the vestibule and one 
in the ladies' dressing room. Push buttons are con­
nected to a 26-position annunciator located on the wall 
in the rear vestibule. 

PRECAUTIONS TO DEADEN NOISE 

Insulation against road noises bas been accomplished 
by means of heavy flooring. A U-in. yellow pine false 
flooring is cleated to the stringers; it is separated by a 
1-in. layer of hair felt from the double tongued and 
grooved yellow pine flooring, the lower course of which 
is U in. thick while the upper course is U in. A layer of 
building p11per separates the two courses. Over the 
vestibule floor, trapdoors, passageway and smoking 
room floors is a layer of 1-in. red and green checkered 
inlaid linoleum. The ladies' dressing room, ladies' 
toilet and main section of the car are covered with a 
green figured Wilton carpet, with one layer of felt 
underneath. The floor in the men's toilet is of Flexolith, 
reinforced with galvanized-iron wire screening. The 
side and end walls are insulated with two-ply sal­
amander composition fastened to the outside sheathing. 

A Federal portable vacuum cleaner has been provided. 
Two electric outlets for attaching this are available, 
one in the men's washroom and the other in the 
passageway at the forward end of the car. Folding 
tables are also a part of the equipment. 

SLEEPING CAR SCHEDULE Is SLOW 

As it is only 110 miles between Louisville and 
Indianapolis and the running time for a high-speed 
train is only 3 hours and 45 minutes, it was considered 
necessary to arrange a new schedule for the sleeping 
cars in order to bring them into the terminals at a 
reasonable hour in the morning. A car is ready for 
occupancy in either terminal at 9 p.m. At 11: 30 it is 
coupled to the last regular train out of the terminal, 
and by operating on what is known as a "slow drag" 
the car has a quiet trip going south from Indianapolis 
to Scottsburg, which requires· approximately 3½ hours 
and is approximately 50 minutes run from Louisville. 

The IAt<II<••• IJresMln,: ltoum Conlalns the Lnlesl Appointments, 
I nrludln,: Two Sets of ThreP-SPetlon Swinging l\rlrrora, Three 
('hnlrs, \\'a•hbnwl nnd D,•11t11l L11v11tory 

Here the sleeping car is detached from the train and 
placed on a siding. At 6: 10 in the morning it is 
picked up by the first train into Louisville, arriving at 
the terminal at 7: 05. A similar layover is provided 
in the other direction. Passengers are permitted to 
occupy the car until 9 a.m. The price of a lower is 
$2.75 and the upper is $2. 

The public had opportunity to inspect the cars while 
they were in the terminals prior to the inauguration of 
the sleeper service. In order to give the operating 
staff an opportunity to perfect the service, the company 
waited until after the sleepers had been running for two 
weeks before doing extensive advertising. 

' · Acts ns Entertainment News Editor 

CLINTbN D. SMITH, general manager of the 
Beaver .Valley Traction Company, New Brighton, 

Pa., has found a new way of stimulating riding on the 
railway lines to reach entertainments, lectures and the 
like. This is the editing of a "What's Going On" 
department in the Beaver Daily Times, which lists the 
amusements, sports, .and other public events. These 
items are gathered by the commercial department of the 
railway and published without charge by the newspaper. 
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ONDON MUSEUM 
DOVER STREET 

JUT JAMES'S PARK STA'TJON.c 

I W
HATEVER the message-advertising for 
traffic or to build public understanding and 
good will-the "Underground" of London 

seems to have a way of presenting it that tells 
much at a glance or has an especial appeal from 
sheer beauty. The reproductions here lose much 
of their effectiveness because they do not show 
the colors, but they give a good idea of the 
subject matter at least. 

Aside from those whose attractiveness helps i.o 
"put over" the suggestion for seasonal riding, 
note the extent of the story that is told. The 
P?ster to the rig~t gives a remarkable bird's-eye 
view of the location of all underground stations. 
The poster itself measures 50 x 39 in. Another 
shows the increased distance that can be covered 
in 15 minutes on the Underground as compared 
to walking or riding the bus or the taxicab. An­
other tells a construction story without a word 
and still another shows the way to overcome 
delays due to traffic. 

We Americans, though greatly superior in the 
character of our general magazine advertising, 
nevertheless lag far behind these London railway 
men in our transportation advertising. 

MINUTES 
AND WHERE ARE YOU? 

TAXI, AND TUBE 

BLUE BELL 
TIME 

ffi 

K EW 
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AN EASY FIRST! 

& 
BY ' DIS TRIC T RLY 
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ARE 
BE.ST REACHED BY THE .... 

~NDERGROUND ... 

TH E PROBLEM OF THE 

UNDERGROUND 

(( 
( 

WHAT 11 TA K ES TO 
MOVE 1 HE PASSENGE RS 

30~;~99;~00 
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Analysis of New York Surface 
Transportation 

T HE accompanying two tables give in brief form 
the main factors with which to compare the oper­

ation of the street railways in New York City with that 
of the Fifth Avenue Con.ch Company and the municipal 
buses. They were prepared by John A. Beeler, consult­
ing engineer, New York, and it may be said that the 
information is from reliable sources. 

SURFAC E TRA NS POUTATIO:S- MANIIATTAN A:SD BRO:-."X- \'F.AR 
E:SDJ-:D JUNE 30, 1923. ANNUAL OPERATIONS 

Operatic.- rrvrnue (a) ...... •...••. .• . 

Operatina drdunU011a (b) ............ . 
Tau11 ... .......................... . 

Total operallq drdurtlom ...•.....•. 
Net e&r1l!naa .. .. .. . . .............. . 

Filth Avrnue 
Coach 

Company 
$S,710,SS7 

$3,918,821 
586,2H 

$4,565,046 
$1,145,511 

l\lunlclpal 
Bui Surlare 

E.timatrd !!ail••>-. 
U,S00,000 $28,626,829 

$3,018,000 $21,008,040 
376,000(<) 2,129,689 

$),394,000 us, 1)7,729 
1106,000 $3,489,100 

(a) lneludea p....,nstr renoue and other revrnue from ~aUom. 
(b) lnclud.,. oJ)<'ratina e,pera<'& aod rH«Ve !or rCD.,.,..ala it.nd retuementa. 
(e) E.tlmate buro on coot to Coach Company on a ton-mile b ulo io o...ier lo 

make a true oompari8on of operatlooa. 

The commodity which all three systems are selling is 
transportation and the method that delivers the most 
car-miles per car-hour has an advantage over the 
othe"rs. At present the street car is last, making but 
7.IG miles, while the coach lends with 8.17. 

Traffic on Fifth Avenue is given every ad,·antage 

SUllf'ACE Tll.ANSl'ORTATIO:--- MANIIATTAN AND nno:sX-\'EAR 
ENDED JUNE 30, 19lJ. COMl'ARATl\'E OPERATING STATISTICS 

P....,naen rarrl«l !rennur) ......... . 
Paaeoaer• ~ traraler).. . . • . . . . p._..,.,,. carrlod total) .. ,... . . . ... 
Per rent tolal 1urface i-ensen oarrfod 
l\larlmum nblolN In daily aervkr .. . . 
A Yera,re 1eata p<'r vehkle .. ... . ...... . 
ltevenmt•tnil<'&...... . .. • . • • . • . .•. , . 
lleYenu.,.l,oura. ................. , .. . 
Mill'& J)<'r hour ••.•.••..•...... , .•... p....,.,,..,. per revrnu.,.mDe ..•.....• 
Seat-mU ... ""paaeqt'T.. . . . . . . • 
A nrqe lenadi rennue ride, mllra ..•.. 
Anrace pc,r .,..,.,_ta oeeupled .. 
Cub rate of fare, eruita.. .. .... ... . . . 
l~pta per ~ll&tr, oenta .•...•... 
Amount per mile, cen!JI . . . • . • . . . . . . 
OperaUna rennue P<"l' hour ..... 
Total operatlns deductiona lneludiq 

ta,.., per hour ...... .. . .... , . . . .. , 
Net earoinp per hour .. ............. . 
OperaUna rtYenue ptr mile, cenll . 
Total OJ)<'raliq deductlom ID<'ludina 

luN per mile, centa. . . . . . .... . 
Net Nmlnp pc,r mile, N!nll . ..•. 
Per c,ent operatlns l\.ll't'IIIM'I to total 

operatina NYCJIUO. . • • • • • • • • • • • .. • 
Ptr o,,nt ta,.,. to re,·eriue.... • • . . . ... 
Per c,ent nrt earnlop to rtYenu e. . . 
Jn,..,.tmrnt . .... .... ............ .. 
lnY.,.tmrnt per dollar of total operat lna 

1'1!'Y't"DU9 .•• •• . , • .• • • •, • • •• •, ••.. • 
lnv .. 1mrnt P<"l' -narr carri..d, «Dia 
Prr rent return 011 ln,· ... tmrnt . .•.••.. 

f111.h Annue ~lanlclpal 
Colleh llwo 

Company r .. Umat.c,d 
55,914,100 70,000,000 

J,450.608 
59,424,718 

8.4 
29) 

48 
10,019,805 l,lltn 

S 92 
e 10 
I 85 

2J 
10 

9.62 
5.41 

$4.67 

J. 7) 
. 94 

57.0 

45.6 
11. 4 

69.7 
10.) 
20 0 

$),612,000 

$0,6) 
6.1 

31.S 

10:000·. ooo 
9.9 
206 

20 
9,022,500 
l,20Jj~ 

7 76 
1.S8 

.90 
)5 

5 
S.00 
5. 55 

12.91 

2.82 
.09 

38.7 

31.6 
I. I 

116 2 
10.7 
J I 

$2,500,000 

$0. 72 
3 6 
4 2 

Surface 
Railtra)'W 

502,JS0,281 
77,069,244 

579,419,525 
81. 7 
1,599 

44 
43,909,814 
6,llSlf~ 

IJ.20 
3.32 
I. 41 

42 
s 

4.95 
).54 

S4.68 

◄ .10 
.Se 

65,4 

57 .) 
8.1 

!-0.6 
7,4 

ll.O 
$f8,714,4l9 

U 10 
IS.) 
).9 

over the crosstown traffic under the present towe1 
system. Another condition favoring the Fifth Avenm 
Coach Company is that its routes are in large par1 
over thoroughfares free from intersecting streets, suet 
as along Central Park and out Riverside Drive. 

The municipal: buses operate under much less favor­
able circumstances and are doing fairly well, makin1 
7.5 m.p.h. Their operations are practically confined h 
short-haul crosstown routes in populous districts. 

In order to make a true comparison of the opera­
tions, 1\Ir. Beeler added taxes to the operating deduc­
tions of the municipal bus. As operated, however, t hi! 
is not done and the buses actually enjoy an carnin1 
power of 13.5 per cent. The Fifth Avenue Coad 
Company earned 31.5 per cent. The street car, afte1 
all operating deductions including taxes, earned 3.9 pe, 
cent. With the street cars relieved of ta..""tes, as a re th4 
municipal buses, they would show a net earning of 6.4 
per cent, even under present low speedil. 

Looking at the situation from another angle, th4 
municipnl bus with its short-haul riders and the F iftl 
Avenue Coach Company with its IO-cent fare averag4 
about 5.5 cents per mile per p:1ssenger, while the rail 
wny averages 3.5 cents. 

Concrete Tics Tried in Bangor 

ATRIAL installation of reinforced concrete ti et 
was recently made by the Bangor Railway _. 

Electric Compnny, Bangor, ~le. These tics are 01 
unusual design, consisting of a rectangular block a1 

each end and two steel connecting rods. The rectangula1 
concrete blocks are of the same general cross-section 11 

· .. 

f

. '·. : . . 

.... -. 
., . • 
, . . . 

Hetall of !-pike aad Spike 
llolra 111 Coacn-t., T1N 

the ordinary wood tie, witl: 
beveled edges. The steel rodf 
run throughout the length oj 
the tic. Spike holes a rc madli 
in the concrete when it it 
cast. 

The rail rests directly Oil 

the concrete, to wh ich it ii 
fastened by a spike of special 
design. This spike sccuret 
its grip by hooking under 4 
in the lower part of t he tie . 
projecting edge of concrctE 
Driving the spike is facili• 
tnted by making it in tWCJ 

parts, which are inserted successively. After bcin 
inserted, the two pnrts arc held in place by a cotter pi 
as shown in the accompnnying sketch. 

Thirty ties of this type have been installed on tbl 

!,o. I. Trl•I ln.tallatlon of C'onurte Tie■ 011 the llan aor Rall waJ· &: J-:lect rl r C'ompaoy, !,o , t. T hr T1ro Are ;\l a de o f C'oorrrl,- l\loelu 
C'oonrrt•d b:,- !-lt•"l Rod■• :So. S. The !-pedal !- pik e■ l.' ■ed ArP :'llaclr In T..-o l'arto ll rld T oa r l b rr b:,- a CottPr Pl11 
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ampden li ne on pr ivate right-of-way, under the super­
sion of E. "\V. Jennison, engineer maintenance of way. 
e ties are manufactured by the Maine Concrete Tie 
rporation, Corinna, Me. They present a neat and 

tractive appearance, and so far as casual observations 
ow, they make a track structure with about the same 
ing qualities as track built with wood ties. 

Duplicate Signal Protects Blind Curve 
N A DANGEROUS stretch of single track where 
there is a combination of blind curve and steep 

ade on the lines of the Androscoggin & Kennebec 
ilwa\", Lewiston, Me., protection is afforded by a 
plica

0

te signal system. Several accidents have occurred 
. this point, and investigation showed that confusion 
isted at times in the matter of signals. 
Chapman registering signals are standard on this 
ilway. In the rush hours, however, trippers operate 

C'onnt"t'tlon11 of }~nd Sl,:n nls und Onr lnff"rmedlale 8l,rnul 

Th._,. ~hrnnlo J> u11lh-ule Jodh-otlons o~ Entrance to the Jllock 

through this stretch of single track in groups of four 
or five. As these cars follow one another rapidly past 
the signal contactor it is difficult to tell whether all cars 
register properly. In case the last car fails to register, 
it is, of course, left unprotected in the block as soon as 
the preceding car has cleared the signal. Under these 
circumstances, the car on the single track being out 
of sight around the blind curve, an opposing car might 
enter the block. 

To eliminate this danger the railway has installed 
auxiliary signal lights at two points on the curve. 
Each auxiliary signal contains a red and green light 
electrically connected to the main signal system. When 
the registering signals are set for an outbound car 
in the block, green lights show in the auxiliary signals . 
If a motorman has failed to set the signal wheri enter­
ing the block these lights will not be burning. If by 
chance he should be in the block running against an 
opposing signal the auxiliary lights will be red. In this 
way, motormen after entering the block are reminded 
of the signals and know whether they are proceeding in 
safety or not. 

The signal boxes were built by the railway at the 
suggestion of the Chapman Company. ·There are four 
circuits in each box, two for each light. An arrange­
ment has been made whereby a relay closes the second 
circuit if the first burns out. This installation has 
saved the necessity for double-tracking this portion of 
the line. 

The Readers' Forum· 

Comment on Foreign Committee Report 

THE INTERNATIONAL REGISTER COMPANY 

CHICAGO, ILL., Oct. 23, 1924. 
To the Committee: 

Not until this morning have I had an opportunity 
of glancing at your report, but I have the very hand­
somely gotten up pamphlet reprinted from the ELEC­
TRIC RAILWAY JOURNAL of Sept. 20, 1924, and I have 
spent an hour or more this morning glancing it over 
and am now starting on a thorough reading of it. 

First of all, it is evident from your itinerary trip 
on page 114 that this was no junket, and you fellows 
surely did lay out a hard road to travel and evidently 
traveled it. It seems to me that this extended and 
complete report of yours is pretty nearly a classic and 
is something that is going to be read very carefully 
and sometimes several times over by those having any 
interest whatever in transportation problems. 

I think you are to be congratulated most heartily on 
this most wonderful report. It shows not only the 
diligent study and careful inspection of what you saw 
but that you have the ability and have used that ability 
to put the facts before us in such readable form and 
yet so thoroughly condensed. JOHN BENHAM, 

Vice-President. 

From 300,000 to 400,000 miles without turning is 
obtained on the wheels of London Underground trail­
ers by using "feroda" asbestos brake lining for the 
brakeshoes. Three or four layers of this material are 
bolted on to cast-iron backs held on the brakeshoe 
head in the usual way. 
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Association News & Discussions 

New Englanders Resume 
Activities 

The Progrnm at BO!lton Lnst We-ek 
Featured ;\lalntenance, Education 

and Bus Application 

T HE first meeting of the Xew Eng­
land Street Railway Club this sea­

son, held on Oct. 30, attracted a large 
attendance on account of the divenlty 
of topics Included and the caliber of 
the speaken. Afternoon and evening 
sessions were held at the Copley 
Plazn Hotel, Boston, President Thomas 
Kendrigan being in the chair. 

At the afternoon session W. C. Bolt, 
superintendent of rolling stock and 
shops Eastern l\lassachuseth Street 
Railway, Boston, presented a striking 
paper on "A Comparison of Mainte­
nance Costs of Old and Modern Car 
Equipment," ~ving the results of the 
application of improved methods with 
lncrensed production and lessened costs 
nt the shops of this important 11ystem, 
and this was followed by a paper by 
H. N. Ransom of the Railwny Improve­
ment Company, New York, on ''The 
Lubrication of Railway MotoT!!." Ab­
stracts of thci1e paper!! appear else­
where In this issue. 

Following the usual dinner, Edward 
Dana, general manngcr Boston Ele­
vated Railway and chairman of the 
educational committee of the A.E.R.A., 
gave n short talk on "Education"; A. 
E. Potter, president United Electric 
Rnilwnys, Providence, R. I., rend an ex­
tended paper on "The Co-ordination of 
Motor Vehicle and Electric Railway 
Service by Electric Railwnys," and R. 
D. Hood, general manager Massn­
chuscth Northeastern Street Railway, 
Haverhill, l\lall!I., 11poke on "Observa­
tions at the Recent A.E.R.A. Conven­
tion." l\lr. Potter's paper is published 
in abstract on another page. 

In his talk on education, Mr. Dann 
pointed out that through proper train­
ing in industry, many a "round peg 
can get out of n square hole" and find 
increased usefulness in congeninl and 
well-fitted tasks. He outlined the work 
of the American Electric Railway As­
sociation during the past three yean 
in the educational field and said that 
this movement, like the original 
"safety-first" movement, is slowly mnk­
lng headway but is surely gaining 
speed and scope. Many agencies are 
available to help utilities in this work, 
and some of the larger companies are 
big enough to set up their own educa­
tional activities. At present the suc­
cess of a good deal of publicity work 
is spoiled by the ignorance of employ­
ees. The speaker pnid a tribute to the 
pioneer work of the Milwaukee com­
pany and commended the educational 
activities of the operating organizations 
at Fort Worth, Tex.; San Francisco 

and other places. He also referred to 
a useful pamphlet, printed by the 
A.E.R.A. educational committee, and 
entitled "Starting Educational Work 
on the Electric Rnilwny." 

Mr. Dann described briefly the work 
of the Boston company in the educa­
tional field. Several hundred men have 
tnken courses under the auspices of the 
Mnssnchusetts Department of Univer­
sity Extension during the past two 
years on the Boston sy11tem. This 
year GOO men are enrolled, and group 
conferences are planned at which talks 
will be gi\'en on various upects of the 
company's departmental activities. 
Thus, in the maintenance group there 
will be a rolling ■tock 11ession with 
tnlks on car-body painting and car re­
palr11, and In the transportation de-

partment the fundamentals of opera­
tion will be set forth by qualified 
speakers. Each year in May there is a 
dinner at the end of the course, and the 
students have been addressed on these 
occasions by no less personages than 
the presidents of the l\lnssnchusetts 
Institute of Technology and Har\'ard 
University. The day will come, Mr. 
Dana said, when the Boston company 
will have its own educational director. 

The educational committee does not 
propose to be a taskmaster to the in­
dustry, but merely to help in this work 
of organized instruction. In this con­
nection Pennsylvania State College is 
prepnring a practical, common-sense 
publication which will give in clear 
terms the fundamental economic prin­
ciples of the public utility business. 

Reducing l\laintenan ce Costs• 
Notable Sa,·ings in Cost and Greatly Increased Mileage per Pull-In 

Are Effected Through the Use of Modern Equipment 

BY w. C. BOLT 
Suf)<'rlnlcndenl of Hollln« Slock and Shopa 

1-:Aalcrn llUA&chuaells Strttl Hallway 

T HERE ls a great difference be­
tween the service demands today 

and those or 10 years or e,·en 5 years 
ago. Our standard of 11ervice efficiency 
has been greatly increased within re­
cent year!!. We believe that on our 
property we have In a large me11sure 
met the new i;ervice demands of the 
riding public, and we are now able to 
operate approximately 1,700,000 elec­
tric railway passenger car-miles per 
month with approximately 100 car 
failure5, resulting in car pull-ins. 

It has become necessary in recent 
years to add a gre11.t many detailed 
equipment parts, including pneumatic 
door-operating equipment, folding doors, 
heat-regulating equipment, variable 
load brake equipment, destination signs, 
emergency air-brake equipment, air­
sanding equipment, pneumatic llnow 
scraper!, better lighting equipment, 
electric contactors and many other re­
finements. All of the!le parts neces­
sarily require careful inspection, atten­
tion and maintenance. We cannot re­
gard the cost of maintaining the modern 
car in the snme light as the cost of 
maintaining the old simple car. It is 
wise business policy to provide ench 
year some new equipment and replnce 
old equipment which has become obso­
lete. Yet by scientific study the cost of 
maintaining our present modern cars 
has been reduced to a very low figure. 

Our cost of car maintenance since 
1918, in cents per revenue car-mile, is 
given in the nccomp:inying table. This 
cost excludes all fixed charges, such ns 

• Abatl'ftct ot pRper prt'senled Rt R meet­
lnlf ot lht' :>:ew 1.;nirlnnd Street Railway 
Club, Boston, ;\IRSS., Oct. 30, 1924. 

depreciation and retirement of equip­
ment, and represents only the follow­
ing Interstate Commerce Commission 
accounts: 

2~up<1'inlendMN ol oqull'm•.nl 
30-M &lnt•nance of ear bodi .. , 1.n1cb &ad alr brakt 

12-!l~/::~:~ ol br&kea and .. rv1tt can 
H-:\lalDIU&DN> of el~I equipment 
)~hop toola 
37-..'-bop PlP,,IIM' 
)C)-:\liattllanNJm equlpm•nt 

Tho averai;:e age of our car equip­
ment, as of Jan. 1, 1920, was 12 years, 
some caT!! being 22 years old. The 
average age of our pai1senger equip­
ment as of Jan. 1, 1924, was 7 years, 
there having been added to our com­
plement of equipment within the last 4 
years 225 safety cars and 75 double­
truck, light-weight cnrs. 

Our maintenance figures, as gh·en in 
the table, include the cost of maintain­
ing our rather extensive fleet of snow­
fighting and service equipment, com­
prising 11 double-truck service car• 
nnd 114 i;now-fighting units, of which 
84 are double truck and 30 single truck. 
The expenditure for the year 19:?3, for 
instance, for rehabilitation of snow­
fighting equipment was $103,000. 

We likewise include in these expendi­
tures nil indirect expense at our two 
mnjor shops, such as sen•ices of watch­
men, janitors, firemen, the expense of 
heating the shops, cost of a.c. power for 
operating machinery and the d.c. trol­
ley pcwer used in the shops on a basb 
of 2 cents per kilowatt-hour. The 
fi,rures also include the cost of in~p(.'('­
tion of equipment at carhouses, ~ome-
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times charged to the operating group 
of expenditures. On the Eastern 

assachusetts Street Railway this ex­
pense is considered a part of the main­
tenance of equipment group and rep­
resents approximately 0.7 cent per car­
mile. 

While the cost of maintaining our 
equipment as a whole is now 3i cents 
per car-mile, we have some divisions 
where this cost is only 1.6 cents per 
ear-mile. This figure, by the way, 
represents the actual cost of maintain­
ing 10 standard Birney safety cars for 
a period of 44 months. These 10 cars 
during this period have made approxi­
mately 1,200,000 car-miles. Each car 
has had two complete shop overhauls 
and painting, one at the end of 60,000 
ear-miles and another at the end of 
120,000 car-miles and each car is today 
in first-class mechanical condition. In 
other words, there is no deferred main­
tenance on these 10 cars. The cost of 
1.6 cents per car-mile may be classified 
as follows: 

Cent& 
Carhouae inspection labor per car. . . . . . . . . . • 0. 425 
Replacement ol rapidly 11·earing parts at car 

1ioW1&1.......... ...................... 0. 250 
Shop expense, including o,·erhaul and paint.. 0. 925 

TABLE SHOWING DATA ON CAR l\IAINTE­
NANCE, EASTERN l\1ASSACHUSETTS 

STREET RAILWAY 

Total Charges 
to Car 

::\.laintenance, 
Exclusive of 

~:s~~~~l~~~ 
cence 

1918 $1,361,000 5.02 37 .o 
1919 1,485,000 5. 70 48.0 
1920 1,418,000. 6.20 58.0 
1921 915,000 4.63 57.0 
1922 857,000 4.42 H . 5 
1923 797,000 4.06 56.0 
1924• 650,000 3.H 58.0 

• }'irst nine months of year. 

. ·,.iol 
869 
414 
248 
163 

NOTE-Figures tor car maintena nce in­
clude cost ot car overhauling and re-
painting, 

materials of more suitable design and 
size were installed, the overhaul inter­
val was later changed to 60,000 car­
miles, and now ail of our modern 
equipment cars are overhauled on a 
basis of 75,000 car-miles. 

Our car maintenance today is car­
ried out according to this schedule, and 
we are able through this means to 
maintain our equipment efficiently and 
at minimum cost. We have planned 
our work so that our organization is 
kept at a constant size, thus assuring 

We define a car pull-in as "any car the highest standard of work on the 
removed from service prior to com- part of each workman. Each man is 
pletion of its regular prescribed run, a specialist in his particular duties and 
for any mechanical or electrical fail- he has no fears that he will shortly be 
ure." In July, 1920, we had 222 cases• without a job. 
of air brake failures, 180 cases of con- This plan has enabled us to reduce 
trolier failures, 339 cases of hot bear- our carhouse requirements for small, 
ings, 101 cases of "'ire and cable rapidly wearing parts from a total of 
failures, and numerous others, aggre- $190,000 in 1921, or approximately 
sating a total of maintenance pull-ins 1 cent per car-mile, to $87,000 for the 
of 1,489, or a pull-in for every 1,400 year 1924, or less than i cent per car­
miles. In September of this year we mile. 
had a total of 104 car pull-ins, or one Modern practice, together with 
pull-in for every 14,500 miles. Even modernization of equipment, has con­
now we have a wide variation as be- tributed largely to our substantial re­
ween our several divisions. One of duction in armature failures. In 1920 
ur larger divisions is now operating we were having armature failures at 

75,000 car-miles for every car pull-in. the rate of 500 per month. These 
These two illustrations clearly demon- failures were largely on motors of 
atrate the changed condition!!. The the old types, including GE-67, GE-80, 

ble also gives the car-miles per GE-57 and GE-1,000, these represent­
aintenance pull-in from 1920 to date. ing 12 per cent of the total motors in 
In July of 1920, when we operated a service which failed during the one 

arge proportion of old type equip- month period. At present our failures 
ent, we employed 346 so-called "car- aggregate 65 or 70 per month, or 1.7 

ouse employees," this representing one per cent of the total in service. 
mployec for every 6,000 passenger In 1920 we operated less than 5,000 
ar-milcs. At present our carhouse or- car-miles per armature failure. Now 
anization comprises 132 employees, or we operate approximately 30,000 miles 
nc employee for every 12,000 car- per armature failure, and this record 
ilcs. Similarly at our major 11hops in could be substantially increased if 
uly of 1920 we employed 447 em- these failures should be burdensome. 

ployees, or one employee for every It still is our practice, however, to run 
,700 passenger car-miles. Today we some of our armatures to the point 
re employing 188, or at the rate of of breakdown, thus securing maximum 
ne employee for every 8,400 car-miles. life of the armature winding. Every 

METER RECORDS AND OTHER armature on our property is dipped 
IMPROVEMENTS and baked and thoroughly tested every 

60,000 or 75,000 car-miles, and this pro­
cedure has very materially decreased 
our armature troubles. 

Early in 1921 it wall decided to place 
ur. car maintenance on a systematic 
as1s, and power meters were installed 
n each active car equipped with so­
ailed "inspection dials." These in­
pcction dials have materially assisted 
s in determining promptly and at 
inimum cost when individual cars be­

ome due for attention. 
In 1921 we established a shop over­

aul !lchedule of 30,000 car-miles. This 
as later increased to 45,000 car-miles. 
s rehabilitation of our equipment and 

Similarly, thorough examination, 
testing, dipping and baking of field 
coils every 75,000 car-miles has re­
duced our field coil failures from some 
odd 300 per month in 1920 to practi­
cally 100 per cent performance. As a 
matter of fact, we have not pur­
chased any new field coils for some two 
or three years. 

Modernization of our air brake 
equipment has produced results. In 

1920 we had an average of 80 AAl 
air armature failures per month this 
representing approximately 12' per 
cent of the total number of AAl air 
compressors in service. Today an air 
motor armature failure is practically 
unknown. 

Substantial progress has been made 
in the matter of car lubrication. In 
1920, with a larger proportion of old 
type equipment, we were using at the 
rate of from one to U gal. of car oil 
per 1,000 car-miles. We are now using 
less than i gal. of car oil per 1 000 
car-miles. I think, however that 'our 
lubrication methods are still 'crude and 
that further progress can be made in 
t~is direction, not only for savings in 
oils and greases, but also in bearings 
themselves. Dust and dirt today are 
responsible for a great deal of wear in 
armature and axle bearings and as 
soon as bearing housings ar; so con­
structed as to keep dirt and grit 
from getting into the wearing surfaces 
furth~r savings will be possible, this 
affecting not !1lone oil and bearings, but 
also the rotating shafts. When this has 
been accomplished, we may expect per­
haps 150,000 or 300,000 car-miles per 
s~t _of !1.xle and armature bearings, as 
d1stmgu1shed from the 75,000 car-miles 
which we are now securing on our 
modern motors. 

To overcome frequent resistance 
failures on our safety cars we have 
within the past two years, installed th~ 
resistance on the roof of the car and 
during the past winter we had y{o re­
sistance trouble on cars which had been 
so arranged. 

We believe in frequently repainting 
our cars, but by the paint-spraying sys­
tem our repainting costs have been 
substantially reduced. We have always 
felt that the light yellow color with 
which our cars were painted has made 
the cars easily visible and has had a 
tendency of avoiding a great many ac­
cidents. 

Within the past year we have re­
moved cumbersome draw bar and 
fender apparatus from our cars. This 
has tended to eliminate at least some 
of the ordinary rattles and has also 
saved some weight. 

Welding equipment has played an 
important part in our campaign of 
cost reduction. Many equipment parts 
are constantly being repaired and the 
purchase of new parts has been 
avoided. A great deal of welding has 
been done on our car trucks so that 
they now operate with less ~oise and 
rattle than heretofore. 

DOUBLE-TRUCK, LIGHT-WEIGHT CAR 

This discussion would not be com­
plete without mention of the so-called 
"double-truck, light-weight car." We 
cannot always justify the purchase of 
new equipment entirely through antici­
pated savings in the cost of mainte­
nance. This is particularly true with 
light-weight cars. While some savings 
in maintenance may be expected, the 
larger savings accrue from reduction 
in power co]lsumption and the lessened 
wear and tear o~ tracks. The latter 
two items of saving i:hould easily pay 
for the fixed charges on the new in­
vestment. Our records indicate th1t 
the total cost of maintaining a doub'e­
truck, light-weight car, weighing per-
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hnps 32,000 lb. and equipped with four 
25-hp. motors, together with nil of the 
other modern appurtenances, would be 
in the neighborhood of 2 cents per 
car-mile for the first 100,000 car-miles. 
This figure would include the recondi­
tioning of each cnr at the end of this 
mileage interval. If we did not includo 
the cost of reconditioning, the cost 
would be approximately 1.2 cents. Dur­
ing the second cycle of 100,000 car-

miles this cost would be slightly in­
creased. 

I attribute the success of the Eastern 
:'>Inssachusctts Street Railway and it:5 
present wonderful financial stability in 
no small part to the savings made in 
our maintenance of equipment ns out­
lined. Modern equipment systematically 
maintained will result in efficient nnd 
uninterrupted service to the public and 
in low cost of maintenance. 

This bus line for the nine months 
ended Sept. 30, 1924, earned only 24.50 
cents per bus-mile nnd should not be 
operated in the winter months except 
for the fact that it serves territories 
that are more or less remote from the 
trolley stations. In the summer it 
shows earnings in excess of 32 cent~ 
per mile. 

Seven l(inds of Bus Operation• 

Plan No. 3 was to furnish auxiliary 
service on heavy riding car lines. This 
type of operation has not been put 
into effect although it has been con­
sidered. Such lines may be relie\'ed 
in the downtown congestion by supple­
menting the car service with bus serv­
ice and using streets for loading where 
there are no tracks. 

United Electric -Railways of Providence Has Already Undertaken Five 
Different Classes of Service-Direct Profit Is Xot Expected­

Chartered Buses Are Good Revenue P roducers Plan No. 4 was to furnish auxiliary 
bus service on lines where the present 
car service has outgrown the existin;: 
turnouts, and where the street is not 
sufficiently \\;de to permit of double­

BY A. E. POTTER 
Prt•Nld~nl l'.nlled J,;Ji,clrlc Itallwaya, Provldenco>, R. I. 

W HEN the United Electric Rail­
ways formulated n program for 

the operation of buses it had seven 
plans of operation in view. The tram1-
portation system in Providence radiates 
from the center of the city like the 
spokes of a wheel, with Pawtucket and 
Woonsocket lying to the north and 
having similar radiating lines.' Cran­
ston i!I to the south and Arctic and the 
rest of the Pawtucket Vnlley to the 
southwest. 

Plan No. 1 was to provide both local 
and express service, either the buse!\ 
furnishing the local service and the 
electric cnrs running express, or ,;cc 
versa. This method hal'I been adopted 
on Broadway between the center of 
Providence and Olneyvillc Square. [See 
ELECTRIC RAILWAY JOURNAL for March 
15, 102-1.] The Broadway bus line 
~hows earnings of 36.02 per cent per 
bus-mile for the nine months ended 
Sept. 30, 1924, and indicates what may 
be expected of bus operation on lines 
where there is some density of traffic. 

Operntion of cars running local be­
tween Providence and Pawtucket and 
buses running express wns also con­
sidered. Pawtucket ls n community of 
some 75,000 people, lying about 4 miles 
to the north of Providence. The rea­
sons for considering n different ar­
ran~ment were that the car lines 
between Providence and Pawtucket ter­
minate in Pawtucket, and that four car 
lines operate to Pawtucket, branchini: 
out in four directions nfter lea,dng 
Providence. It was planned to reverse 
the Broadway operation and run the 
electric cnrs locnl and the buses ex­
press. Nothing has been done in in­
augurating this type of service because 
part of the highway over which the 
electric cars opernte has been widened 
and passing tracks installed and 
express electric car service established. 
[See ELECTRIC RAILWAY JOURNAL, July 
12, 1924, page 45.] 

Plan No. 2 was to pro\'ide direct 
Interurban limited stop express bus 
service or to supplement electric car 
service on high-speed interurbnn lines 
which s top only nt stations. A direct 
limited-stop express service bas been 
put into operntion, known as the Arctic 
bus line. Arctic is a community in the 
center of a mill settlement of more 
than 16,000 inhabitants, approximately 

~stracl of a paper !)('fore the New 
England Slrec t Railwa y Club, Iloeton, 
Mase., Oct. 30, 19 24. 

JO miles from Providence. There are tracking. As yet nothing definite has 
also other settlements along the car been done by the company in carrying 
line between Providence nnd Arctic, and out this program, although it has been 
to eerve these other settlements the line eonsidered in connection with two 
takes a aomewhnt circuitous route. single-track lines on which it was be­
This is shown by the !net that the run- coming difficult to operate cars on 
ning time of the car is 70 minutes, schedule during the rush hour. The 
against 40 minutes for the express bus. business depression, howe\'er, has light-

There are independent jitneys oper- ened the traffic on these lines to such 
sting on this line, this time being the an extent that for the pre::ent it is not 
one instance where the Public Utilitie,- necessary to consider bus operation. 
Commission granted the petition of Plan No. 5 was to replace suburban 
se\'eral jitney operators for certificates car service with bus service where such 
of necessity. The decision was based lines arc not earning sufficient revenue 
on the fact that this route paralleled • to take care of construction and re­
no tracks nnd the jitney route was newal charges of track o\'crhend line~ 
established before the United Electric 11nd substations. The 'united Electric 
Rnilways began bus operation. Railways' greatest de\'elopment in the 

At first a :otreet car type bus was bus field ";11 shortly be in operatinl-!' 
operated. Howe\'er, on :'.\larch 4, 1924, buses where car service has been aban­
three parlor car bui1es were put i!lto doned. As an illustration of such oper­
operation and the patronage on this _hne ation the Pawtuxet-Lakewood line, 
Increased considerab~y in •. short time. slightly more than a mile in length and 
But the mill depression, which has been connecting the end of one line 5 mile~ 
particularly se\'ere in Arctic nnd t~e out of Pro\'idence with a point about 
,ricinlty, has of course been reflected. m 5 miles out on another line 13 miles long, 
the revenue. Recently some of the m- ne,·er paid the full cost of operation. 
dependent operators who had been The tracks !or n part of the route 
operating built-over touring can ha,:e were along the state highway and the 
substituted 20-passenger buses. This State Board of Public Roads notified 
bus line, with earninJ;S of 24.22 cents the company that the !!late intended to 
per bus-mile for the nme month!! ended rebuild the highway. This would have 
Sept. 30, l924, should be one of the necessitatro rene\\;ng II portion of the 
best paying bus lines operat':d by the track, at a cost in excess of the price 
company, and would be were 1t not for of a modern 29-passenger bus. Accord­
the fact that jitneys_ lenve just ahead of ingly, the company took up iL~ track 
the buses of the ra~lways .. There does and substituted bus operation, thus rl'­
not seem to be sufficient business for all ducing the los.~cs on this line. This bus 
and it is a question which can survive line earns only 5.50 cents per bus-mile. 
the longer. Car i1en;ce will be abandoned shorth-

The United Electric Rail~·aye is oper- on the Woonsocket-Nanvillc line, ap• 
ating buses to supplement its car serv- proximately 6 miles in length. The linP 
ice on a high-speed interurban line be- is n rather circuitous route, ";th a 
tween Providence nnd Oakland Bench, mileage of 5.93 against 3.40 for th, 
approximately 12 miles in length. The bus. Permis~ion has been obtained for 
car line operates for a gre:it part of the operation of this line, but the corn­
the distance over a private right-of-way pany hns been waiting for the high­
and stops only at stations. There are, wny over the proposed route to be re­
however, scattered colonies along the built. 
line and in many in!-ltances a wnlk of a Two other suburban lines, the Pro\'i­
mile or more is necessary to reach a dence-Xorth Scituate and the Barring• 
station. This bus line parallels the ton-Warren and Bristol, ha\'e operated 
cnr line, follo'1.;ng the state road, and at a heavy loss for some time. Buses 
passes through the several scattered are now on order for operation on th<"se 
colonies which are not sen·ed by the lines and deli\'eries are expected early 
high-speed electric car line, cutting in Xovember. As :ooon as the bu;;es 
across country and crossing the electric arrh·e operation will be started. 
car line at three points. Buses stop on Plan No. 6 was to pro\'ide feeder bu~ 
signal. The colonies nlong both these service in territories which ha\'e no car 
lines are essentially summer resorts facilities, but which are not suffici<'ntly 
and in the winter both car and bus de\'eloped to warrant the capital expen­
service is considerably reduced. diture:1 neces!4lry for track and over-
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head lines. One such bus line, the Paw­
tuxet-Warwick Downs, is in operation. 
It is approximately H miles in length 
and serves a summer colony. Only a 
few trips night and morning are run 
in the winter, although all-day service 
is given in the summer. Previous to 
inauguration of bus service, the resi­
dents had no transportation service 
whatsoever, either summer or winter, 
except what they could provide for 
themselves. This bus line showed earn­
ings of 12.02 cents per bus-mile for 
the nine months ended Sept. 30, 1924, 
although in the summer months it 
shows earnings of about 20 cents per 
bus-mile. 

Plan No. 7 was to provide crosstown 
bus service to connect up existing car 
lines or to provide a means of transpor­
tation between two or more commu­
nities each in the same section of the 
city where there is a community inter­
est, but which communities cannot be 
reached by cars except by taking a 
roundabout way through the center 
of the city. One such bus line is in 
operation in the outer district of Provi­
dence, known as the Olneyville-Eddy 
Street crosstown line. It is located 
about 2 miles outside the business 
center of Providence and operates from 
Olneyville to Eddy Street, a distance of 
2J miles. It crosses six existing car 
lines and connects with a car line at 
each terminus of the line. At both ter­
mini of the line there are a number 
of mills and factories. Many of the 
workers in these mills and factories live 
along this bus route or continue their 
journey on one of the electric car lines 
which the bus route crosses or con­
nects with. Transfers are issued to and 
from the electric cars and buses on this 
particular operation. The line for the 
nine months ended Sept. 30, 1924, 
shows a·verage earnings of 31.12 cents 
per bus-mile. 

The United Electric Railways has not 
found that the bus business is profit­
able, as is indicated by the earnings on 
the lines as a whole. The Broadway 
bus line and the Eddy Street cross­
town bus line are more than meeting 
the cost of operation. Other of the bus 
lines are not meeting the cost of serv­
ice, nor was it expected that they would 
at the time they were inaugurated. The 
Pawtuxet-Warwick Downs, Providence­
Oakland Beach and Providence-Arctic 
lines were put on to serve territory 
that was not served by the cars or 
that could be served better by buses. 
The Scituate and Barrington-Warren 
and Bristol bus operation is to be 
operated to reduce the losses due to 
heavy track maintenance. 

The company has just offered some 
of its bus equipment for special or 
chartered bu1, service. It was believed 
that spare bus equipment might be 
profitably used for this type of i,ervice 
and this belief is borne out by the fact 
that in the month of September, 1924, 
the earnings were 83.15 cents per bus­
mile. However, due to the irregularity 
of the demand for this service, the in­
Ve!!tment charges for equipment used in 
this service would be excessive were it 
not for the fact that this extra equip­
ment is used from time to time in regu­
lar service. 

Most of the non-paying bus lines and 
rar lines net as feeders to the rest of 
the system, so that the car rider on the 
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profitable lines is not actually obliged done, it constitutes one of the ad­
to pay any substantial sum on account vantages to the car rider and the 
of the rider on the unprofitable lines. community of a unified system of trans­
Provided the operation of these non- portation, with a co-ordination of elec­
paying car and bus lines is not over- tric car service and bus service. 

Obtaining Longer· Life fron1 Motor 
Bearings* 

Important Maintenance Considerations Include Keeping Bearings Tight 
in Housings or Motor Frames, Keeping Out Dirt and Water 

and Providing a :Moving Oil Film in Bearings 

BY H. N. RANSOM 
Sal<'s l\lanager Railway Improvement Company. New York. N. Y. 

AT THE recent convention of the 
1"l.. A. E. R. A. at Atlantic City, I was 
admiring the bearings of a railway mo­
tor and I asked the designing engineer 
this question: "If that motor was oper­
ating under load in this clean hall, and 
a can of oil was suspended over it, 
dropping oil every few seconds into the 
bearing housings, how long do you 
think the motor would run?" His an­
swer was: "Longer than you and I 
will live." 

When I inspected another exhibit 
showing a side roller bearing, I was 
told by the engineer that they did not 

ings must be 0. K., and not just two 
of them. 

Careful attention is given to the arm­
ature bearings of railway motors due 
to the fact that the air gap tells the 
story, and it costs big money if the 
armature goes down on the pole faces; 
but how about the wear on axle bear­
ings? Are they given the same care 
and attention? 

The gear and pinion manufacturer 
· has a perfect right to expect his gears 
and pinions to be operated within a 
safe margin for clearances of bearing 
wear. Loose axle bearings are as dan-

,\t l,t>ft. :Sew llt>•lirn of Axlt> Cn11 with nearing• Turned to U•e a i-olld lA>Wt>r Half. At 
ltlght. Original Axle llearlng Arrnngt>mt>nt 

lubricate these bearings, due to the 
fact that oil or grease would collect 
dirt and grind the bearings out. 

We all know that power-house appa­
ratus and all types of stationary mo­
tors will run for years, and the bear­
ings never seem to wear out. Last 
week I saw such a motor that had been 
in operation more than 20 years. If 
any engineer is asked why these bear­
ings last longer than railway motor 
bearings, the answer always is: "Look 
where the car motor operates in all the 
dirt and water.'' If that is so, then 
how are the excellent results that are 
obtained from the bearings in air com­
pressors accounted for? They are sub­
ject to exactly the same conditions as 
a railway motor. Why should one big 
railway spend in one year for motor 
bearings $22,300 and use only six 
bearings in its air compressors? 

Did you ever stop to think that the 
four bearings in your motors must be 
true and the clearances held to a mini­
mum so that motor axle and shaft wlll 
be in line and operate under the con­
ditions for which the engineers design 
it? There are four bearings in the 
transmission case of your automobile, 
and you all realize that all these bear-

0,\ bRtract or n 111111<•r before the New Eng­
lnn<I Str,·,•t Railway Club. Hoston, J\lasR., 
Oct. 30, 1924. 

gerous to gears and pinions as are loose 
armature bearings. From a half to 
two-thirds of the mileage of motors is 
lost by axles and shafts being out of 
proper alignment. 

You are all 100 per cent on dipping 
and baking. Then why lose the good 
from such a process by allowing a 
hammer blow that will take place when 
the gear and pinion are not properly in 
mesh? These blows will loosen any 
armature coil and reduce the benefits 
from dipping and baking. I would sug­
gest that you take your shop men out 
in one of your cars, operate it on a 
hilly route, open up the trapdoors, re­
move the gear case and watch what 
happens when the axle bearings and 
caps are worn and loose. An object 
lesson of this nature is often worth 
hours of talk. 

Motors are manufactured with a 
clearance between the shafts and bear­
ings to take care of metal expansion 
and to allow room for the oil. An 
armature shaft docs not revolve on a 
bearing. It revolves on a sleeve of oil 
that in reality can be considered as a 
liquid bearing. How wonderful it would 
be if some one discovered a process 
whereby you could pour metal in a 
housing and form a new bearing with­
out the great expense that is necessary 
to bring the motor into the shop and 
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open it up. ln ono sense that Is just 
whnt rnn be done with oil, if the sleeve 
of oil Is not broken or dt.'11troyed by 
watt-r. The oil 11leeve keeps tho 11haft 
ofT of the bt.'nring, nnd It i:1 cheaper to 
W!'nr out tht• oil than the benring. To 
ohtnin muximum bt•nring W<'nr, this 
11leC'\'O of oil mu11t bo mnintalned and 
tho 11hnft protc<"l('d from pounding and 
wheel wa11h. 

If you tnke n motor with nn extended 
nrmntur<' 11haft nnd sli11 on un extrn 
ben1·lng, you rnn hold this bC'arlng in 
your h11n11!1 with the motor In op('rn­
tlon, If the benrlng Is lubrirntcd. If 
wnter 111 pour,'<! In thi11 h('aring tho twl!t 
will t<'ar It from your grip. That Is 
exnctly whnt o<'cura In n motor wh<'n 
wnt1•r entl'rll the b<-arlng, 11a the condi­
tion of tho key, ,lowl•I pins and hol<'s nil 
go~, to prov<'. Th('~O bearings arc 
allow,•d to twist themsC'h'<'II loOI!<' nnd 
naturally wenr on tho outside, nnd nlso 
wenr thl' frnme11 or hends as well a~ the 
axle cnps. 

be <'orr<'ct and h<"ld so, which will C'lim­
lnnto th<' use of keys In armature bC'ar­
lng11. I know of hundreds of motors 
that are in opC'rntlon that do not depmd 
on kcy11 to hold their bC'arings in the 
housings. The n<'xt tim<' it is n<'C<'S• 
sary to remo,·o II bearing from a hous­
ing, r<'Cord the pressure r<'quir<'d and 
chC'ck thi11 agninst the p1·essure tho 
manufarturC'r usC'cl when th<' motor wa.s 
assembl<"d. I belie\'e it is around 4 to 
6 tons. 

You nr<' nil welding and know you 
nro snving mon<'y, and how <'SSC'ntial 
your welding outfit la to your shop. 
Then why not weld and bor<' your motor 
frames and axle caps?· b It that you 
cnnnot ntTord to bore, ~inc<' tho W<'ld­
lng Is not <'XP<'nslve? Welding and 
boring cost less per motor than a S<'l 
of ll<'W bC'arlnga, as is shown by a road 
thnt has ju!lt finished boring and weld­
Ing 8,000 motol'll. I~ record shows tho 
bt•11ring life hns b<."Cn tripled. You 
cnn 11lso uve pounds of metal in ~·our 

,\ :Sf'w llnl1n '"' lbf' lh•u ■ lns II•• 1-..rmlllrtl lhf' \'•" of l~•rl1110 •·lib llrdnrNI :-lrf' ef 
\\'lndo" •• :So tit')• .\r<' Urqnlrrd la llolil lhf' llr■ rlnr o •nd J,ar1rr l~•rl ■c S ■rf■r• 
lo Ohlnlnf'd. ,\I l,,.fC. Ohl llt'■ rlns. ln l'rnlrr, :Sc-w T7pf', ,\& Ul1bt, llo■■ l ■c Wllboat 
lir,- ■ '" Hald llf'11rlas 

Wh,•n new motors are put in i;en·k<', 
thl'.' first bC'11ring milenge is treml'.'n• 
llous. After r<'pl11cin~ tho be11ring~ the 
mih•nge from th~• sttoml lot Is hardly 
11 qunrter of th11t obtained !rl.lm the 
original, b<><-11use th\•11e nre not hdd 
tightly In th~• motor frames or hous­
ing!'. Water C'nters the bC'arlngs and 
th, shllft$ pound, which results in dl.'­
atn•ying the sh•t•Ye o! oil that the shaft 
ill 11upposed to run on. 

As the cl('nranc<' in the frames or 
houslni:s incre:1.!le!I some try to correct 
It by the U!I<' of shims. The wt'ar that 
hu t.'lken 11lace is not e\',n, eonse­
qumtly it i~ pr11etically impo.qsible to 
obtain a per!ttt fit for a b<'aring b)· 
the us, of 11hlm11. This ali>o appliel" to 
:,himmlng o! housings In motor frames. 
More bearing11 and housin~!I are ruined 
from this c11use th11n 1my other. lf you 
";11 11pin your motors with pow<'r when 
usembled, you ";n be in a po,:ition to 
judge wheth<'r the bearing,. are pinch­
Ing or not, and it is far chcafl('r than 
h11vinJt th~ ear sent back to your 11hop 
with a hot bearing. 

If a motor is worth a sC't of new 
bearing"!!, it should be put in condition 
to I"C'C\•h·, th<'se bearing'!'. Whm you 
ch11ngt'\i from split to solid ge11n>, you 
dt'pC'ndC1.l upon II key for saf~ty. Today 
you know that "'ith a proper flt the 
kt•y is not n<'cessary. Th~ :<ame prin­
cipl<' applil'.'s to a bearing in a housing. 
If th~ wnste window Is not too lari;:-t', 
th, bearing ";11 not buckle when 
llrt'ssed in the housing and the fit C'lln 

benring!I, as many o! the old motors 
h11,·<' bearings that will permit a cut In 
weight of n('auly 60 p<'r cent. You can 
al!lo reduce th<' ai:re of th<' waste ";n. 
dow in both armature and axle bear­
ings, which gh·C'a more metal to run 
on. A road op<'rating high - speed 
11en·ice And using 71-in. axles, by "·eld­
ing has bcC'n able to turn the bearings 
In the raps and use a tooliil lower h11l!. 
The upp<'r halt is practically solid AS 

only 11 ::?-in. hole for the waste to come 
in contact '\\;th the axle i!! used, and as 
this hole is At the top the pounding 
really holds the waste to the &'.'<le and 
dOt'a not caus~ it to sag or drop away. 
Thil" road is obtaining si'.'< tin,es the 
previou!! life' or it.~ axle bearings. 

I reali:re th11t most of the roads ha,·e 
specifications that call for "·ell-cham­
fered bearings at th<' wute windows, 
but there are m11ny besrinl:"!I the edgt>s 
or which 11re entirt'ly too sharp, and I 
belil'.',·e that it would be wise to hne 
your men chl.'<'k thi!I before the bear­
ings are put in motors. A ,·ery good 
way to impress your m~n in tti:-ard to 
thi;, point il" to tak<' a top fl'e'd motor 
11nd use A bearing properly cham!~re-d 
on one side 11nd one hs,;ng toharp edi:-es 
on the other. See that the clearances 
art' kept to the minimum. Remove the 
wast, and put in 21 cup o! oil in each 
housing. On one side the oil \\;II di11-
appear around the bearing, while on the 
othl"r it ";ll be thro"·n out of th<' 
bousin~. 

Use good wool wute. It's money 

11a,·ed, and remC"mber that in the In t i 
tYP<' of motors with oil·wclls the wai 
will only lift oil 3 in. Ther<' is a d 
frrence in the feed of oil to th<' 11hi 
of 8 to 1 when oil in tho window 
lowC'rl'<l an inch. :\lany of th<' roa 
C'hange from summC'r to wintC'r grac 
of oil to countC'rnct the change' in tc 
pC'rature, but forg<'t that a motor 
subjC'ct to both C'lectrical and mechs 
ical heat. Heavy grade's, trailN·s, sno 
short circuits nnd stuck brushes " 
cause a Yariation of the motor tempe1 
lure tar grC'ater than winter to sumn· 
climate' conditions. It is most ess, 
ti11l, It you wish to rC'tain your :-lee 
or oil, to have oil in the bC'aring a 
not in your store room. Any beari 
that 11hows oil coming out of the <' 
is b<"ing well lubricated, and water er 
not C'nter. 

Dr. de Ferranti Honored 

A LUNCHEOX was giv<'n at t 
Yale Club in Xew York, on Xo,·. 

by the Founders' SocietiC'll in honor 
Dr. S. Z. de FC'rranti. John \\'. Li, 
,;ce-pr<'11ldent New York Edison Co 
pany, acted as tonstmastl•r and , 
tendt>d the hand of professional fdlo 
ship nnd greeting to the lt'll<'St of hon 
and spok<' in a most eomplim<'ntary w 
of hi:1 genius, broad ,·ision and C'Xtra1 
dinary ability as an C'n~inC'er. 

Dr. d<' F<"rranti is prciiident of F, 
ranti, I.td., England, 11nd on~ of t 
world's bei1t-known enginC'efll. He \\ 
one of the first to :!l<'e the fiC"lcl of t 
c<'ntral power station, and he has ti._, 
the lm·entor and the first to dC'm< 
strate the use of many of th<' develc 
menL~ which can be 11aid to be re,-pc: 
sible for the tremendous growth of t 
US<' of eltttricity. He ito1 a put-prl' 
dent of th<' Institution of Electri1 
EngineC'?'s of Great Britain, a memt 
of the English civil and mechanic 
aocieti<'s, and an honorary member 
the AmC'rican Institute of Electric 
Engineers. 

~Ir. Ll<"b called upon Fred R. Lo 
editor of Pow:er and pre!lident of t 
American Society of ~lechanicnl E 
ginttn; Alex Dow, pre!lident Detr, 
Edi!'On Company and r<'prC'senting t 
Am~ric11n Society or Ch;J Enginet-r 
J. \'. W. Rinder, presidC'nt~lect of t 
American Institute or ~letallu~i< 
and ~lining Engineen, and Calv< 
Townley, past-presidC'nt of th<' Amt 
ican Institute of Electrical Enginee· 
who expressed the !elicitation11 a 
welcome of the four founder t10eieti, 

Dr. FC"rranti responded. He show 
his broad concept of the ~ngineeri1 
profeto5ion when he Mid that enginN 
ing is the accomplishment of gre 
things for the benC'fit of the communit 
Enginet'rs work to do th~se thin 
on such a scale and at such a e< 
that thC'y can b«-ome a,·ailable to i 
the people. He considered electrici 
as the greatest of labor sa,·<'r-5 and th 
it b of the greate!'t pos~ible gooo 
the whole of the ~pie of any of t 
enginttring products. He felt th 
thC't•t• was nothing more worth wh: 
than to purt!ue it!I ultimate' d<',·elo 
ment. He rt'mini~ on 50n,e of t 
original problems that he had had 
work out in the very ~arly stages 
electricity supply in London a1 
greatly intert'stro his audienc-e of 1 
admirt'n. But he said the field st 
open for de,-eJopment i5 e,-en Jn'Nt 
than th~ accomplishment!' already mac 
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American Association News 

Obstruction Is Necessary to Real Progress* 
At the Risk of Being Considered Reactionary Railway l\len in 

New England Oppose Bus Operation Where This 
Would Duplicate Existing Service 

BY ROBERT H. NEWCOl\lB 
Assistant 10 the \'Ice-President New York, New Haven & Hartford Railroad 

W lTHIN the past few years there 
has grown up in :t,;"ew England a 

1ew form of transportation, the value 
f which, in many cases, is very doubt­
ul and the permanence of which is 
ven more open to question. This 
evelopment first confined itself to the 
arriage of freight over highways in 
ootor trucks, but more recently the 
,assenger bus has been added. The 
remendous pressure of business inci­
ent to the World War was largely 
esponsible for the first. Tt is probable 
hat the activities of the bus builders 
re responsible for the great recent 
rowth of the second. 
If this development has come to stay, 

nd apparently to some degree it has, 
lien, in all fairness to every one, 
10tor vehicles should be subject to the 
ame regulations as arc the railroads, 
nd should show before they are 
llowed to operate that public con­
enience and necessity are to be served 
y their introduction. Anything less 
rnn this is unfair to the older forms 
r transportation. This applies with 
~ual force to the steam railroads and 
> the electric street railways. Both 
dsting forms of transportation face 
1e same results if unregulated com­
etition is allowed to continue. Both 
·ork under franchises which have 
reat value and the maintenance of 
~rvice under these franchises is of 
1preme importance to the people of 
:ew England. If, then, we are to 
ave a third factor introduced into the 
roblem of transportation, surely that 
1ctor should be limited and controlled 
~ are the two others. 
The present situation in l\Iassachu­

etts demands attention. Too much 
,eway is permitted the bus and too 
ttle regulation covers its operation. 
1 fact, there is no regulation what­
,er. Beyond securing a local license 
othing is required in Massachusetts. 
, is significant that failure to secure 
local license has seldom acted as a 

eterrent. The situation in Rhode 
1land and Connecticut is better. In 
10se states it is necessary to secure a 
irtificate of convenience and necessity 
ifore a license to operate is obtained. 

is not at all clear, however, that 
ren there the comm'.ss1ons have 
~med it best to prescribe rates, routes 
1d service to the extent that these are 
rescribed for street railways and rail­
>ads. As far as it goes. therefore, 
iirulation in Rhode Island and Con­
~cticut is sound. 
Recently a new angle has been added 

• AhRlracl of a paper presented before th<' 
•mpany sPc-llon mt>ellng of the Unlled 
!••c-

1
1
9
r1
2
r Tinllwnys, ProvldeneP, n. J., Oct. 

'• 4. 

to the problem. It is now being con­
tended that where a bus line operates 
between cities in different states 
neither state has authority over its 
operation. No state can prohibit or 
unduly restrict interstate business, but 
surely each state may exercise its 
authority over the use and abuse of its 
highly extensive road system. If the 
reasoning of the bus men is sound, then 
no commission or legislature has 
authority over local railroad service, 
nor the right to issue charters and 
enact laws governing transportation 
agencies which cross state lines. In a 
community of short distances like New 
England any such rule becomes absurd. 

If there is any railroad man who 
thinks that the passenger bus can be 
abolished he certainly is suffering from 
a condition which is likely to prove 
fatal to his employment. We must con­
cede that the bus is here to stay. Our 
problem is to find a way to co-operate 
with it and to secure a condition which 
will place all carriers on the same foot­
ing. In the course of this last effort it 
will probably be inevitable that the 
railroads appear to be standing in the 
way of progress. As a matter of fact 
this is not at all what the railroads 
propose. But unlimited and unre­
stricted free use of the highways to the 
injury of all concerned is not neces­
sarily progress. It may mark an in­
crease in bus output at the factory, 
and it may be progressive when viewed 
from a salesman's standpoint alone. 
Present conditions, however, do not, 
and never can, make for permanent 
progress. . Progress is not a selfish 
thing. The present situation has 
selfishness for its only excuse. 

At the risk, therefore, of temporary 
misunderstanding it will be the policy, 
of the New England railroads to tell 
the truth about the situation. Where 
buses operate in territory adequately 
served by present facilities objection 
to their continuing ,viii be raised and 
insisted upon. If they are allowed to 
skim the cream of the income, then 
existing service will have to be reduced. 
This is not said as a threat. It is a 
statement of simple business law. No 
manufacturer can go on indefinitely 
producing a product for which there is 
no sale. 
· So long as a good sized slice of the 

taxes paid by the railroads is spent to 
maintain highways which are free to 
buses and trucks in competition with 
those railroads, just so long will the 
railroads persist in an effort to have 
the tax situation corrected and the bus 
and truck contribute their fair share 
of the general burden. So long as the 
railrcads are supervised by public serv-

ice comm1ss1ons, regulated as to rates, 
service, and the like, then just so long 
will the railroads strive to have exactly 
the same supervision and regulation ex­
tended to buses and trucks. To combat 
the situation the railroads stand united. 
Progress to be permanently beneficial 
must be based on fairness to all, and 
not on the selfish interests of the few. 

"Shop Early" Campaign Renewed 

SO SUCCESSFUL was the .industry 
in the use last year during the holi­

days of the "Shop More from 10 to 4'' 
posters that the committee on publicity 
has recommended that a more intensive 
campaign be made this year to encour­
age off-peak-hour shopping. 

Therefore, the "Shop More" poster 
used last year has been revised so that 
it appears in more striking colon. 
This poster can be obtained from asso­
ciation headquarters in New York in 
the forn1 of gummed stickers, window 
posters, window cards for stores and 
single, double and three-column mats 
for use in newspaper ads.· 

Many companies which used these 
posters last year state that they found 
it very easy to obtain the co-operation 
of merchants in this shop-early effort. 
Experience. has shown that once it is 
made clear to the merchants that it is 
as much to their advantage as it is to 
the street car companies to scatter the 
traffic throughout the day, they are 
willing to lend their aid. 

. Special Reports Available 

T HE Bureau of Information and 
Service of the American Electric 

Railway Association announces that the 
following special reports have been pre­
pared and arc available to member com­
panies in good standing upon request: 

Customer and Employee Ownership 
of Electric Railway Securities: Gives 
summarized accounts of campaigns by 
exclusively electric railway companies 
to sell their securities to their em­
ployees and the local public, including 
data on amount of securities sold, 
number of new security holders 
obtained, methods of conducting cam­
paign, samples of publicity work, cost 
of selling campaign and opinions of 
executives as to the benefits derived. 

Transportation Service by Motor Bus 
Lines: Results of an investigation made 
to determine the kind of transportation 
service, if any, now being given in ter­
ritories where electric railways have 
completely abandoned service. 

Wages of Employees Other than 
Trainmen: Compilation based on the 
reports of about 175 companies show­
ing their classifications of employees 
and the wages paid in their shop, car­
house, way and structure, power, over­
head line and storage departments. 

Series of Charts Illustrating Develop­
ments in Electric Railway Industry: 
Reproductions of charts first exhibited 
at the Atlantic City convention covering 
growth of electric railway riding habit, 
effect of automobile operations on elec­
tric railway traffic, recent trend of 
electric railway traffic and trend of 
revenues, expenses, wages and fares. 

In addition to the above, supplements 
to the wage bulletin, fare bulletin and 
the cost of living studies have been 
prepared, bringing them down to date. 
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Maintenance of Equipment 

Roof .i\lounting of .Motor 
R esistors 

BY H. T. HURLOCK 
Eni:ln<•(•r of Rolling Stock a nd Shops. 

I::aate rn llauachus..- lls Street Rallw 'ly. 
Bos ton, llnu. 

T HE mounting of motor resiRtors 
benenth the car body is gener­

ally recognized ns good prncticc nnd 
under ordinnry conditions proves 
quite satisfactory. The single-truck 
Birney cnrs on this property, how-

Jlr•hlor lrulallrd on Jtoor or Car 

ever, ha,·c been exceptions. territory north of Boston during the 
The only avnilable location for the winter senson of 1922-1923, 84 were 

resistors on this type of car was removed from service for rcsilit.ance 
under the plntform, where the neces- trouble, which constituted the largest 
snry protection against dirt nnd cg use for pull-ins on cnrs of this type. 
wnter could not be obtained even As n result, it wns decided to 
with a generom1 applicntion of splash locnte the motor resistors on the 
guards. During the winter, the un- roof. Fh·c cxperimentnl cnrs were 
dersides of these cars becnmc thor- placed in service for several months, 
ougly saturnted with water and n and the improvement shown was so 
most careful installation did not great that plans arc under wnr to 
prevent the frnmes from grounding. mnke the Installation on some 225 
Because of low floors, the resistors cars. To date 150 cars have been 
were necessarily close to the street, modified, and over nn nverngc period 
nnd being located nt the front end of six months there has been but 
it was not uncommon to hnve the one resistance fnilure and that due 
light-weight grids broken by stones to breakage from vibration. 
or covered ";th ice and snow. Of It was realized that an additional 
the 154 Birney cars opernted in the fire hazard was introduced by locat-

~ /lox ~T":,,;,T':, 4~ 

L ~f:lrcc¢'r ; . . . ,. . . . . . 
j t .,,."' 

Wlrlns .\rr•nsrmrnl 
l'ord for ln•lalllns 
Jtr1hlnr na <'•• Jloof 

✓unction /Jtw· 

ing the resistors on the car roof. 
For this reason special precautions 
were taken to make the installation 
fireproof. The single frame is totally 
inclosed in a box of asbestos lumber, 
perfornted with 1-in. holes for vent i­
lation. The top and sides are held 
together by iron straps and hingetl 
at the rear, permitting the box to 
be rai!,ed for inspection. The re:::ist­
ance lends are com·eyed to the roof 
in a lHn. iron conduit and brou~ht 
out at the top through an im·erted 
type condulet. The conduit itself is 
thoroughly grounded to protect pas­
sengers. It i!I separnted from the 
roof condulet by n 1 ¼-in. fiber bush­
ing. The arrnngement prevents wa­
ter from entering the conduit and 
at the same time eliminates the pos­
sibility of fire due to the trolley wire 
coming in contact with the metal 
roof condulet. Flameproof wire is 
used for the resist:mce leatls. 

.Air-Opcratcfl Arbor Prc~s 
~lakes Handy Shop Tool 

A N OLD hnnd-opcrated arbor 
fl press, equipped with an nir­
opernting cylinder in the mechanical 
department shops of the Twin City 
Rapid Trnnsit Company, has been 
found to make n very handy ma-

.\n Old llrak" C)llnolrr :\l oonlrd on a o 
Arhnr l'rr,.111 )IRkr• a \"rry 11 •"•1)"' :\I• · 

rhlnr Tnnl In th" !--hot•• nf thr Twin Cit y 
ltapld Tr•n•II r·on,pllft)" 
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,\I L .-f t-T he ,\rma fur e C lomp 18- Jllnge,l at One Shle ond ls Pulled l>own Tight by l\Ieons of a Lorge \\'Ing :Sut. At Rlght-l\'llh the 
.\ rmnture ll el,I Seeorely lo the Clamp, One )Ion :Easily Loo81'ns the :Sul or Removes l'lnlons W llhout A n y Asslstnnee 

chine tool for a number.of common 
electric railway shop uses. 

This outfit is mounted on the end 
of the bed of a large lathe in the 
machine shop, where it is convenient 
for use on many of the jobs going 
through this department. The air 
cylinder is pivoted at the rear of the 
machine, and the power is trans­
mitted to the spindle by means of 
an overhead lever. A large nut on 
the threaded upper portion of the 
spindle forms a stop and limits its 
travel to any predetermined amount. 

For many drifting operations, 
such as that of drifting the holes in 
copper rail bonds, for pressing in 
and out brake-rigging bushings, and 
for other similar work, this s imple 
home-made outfit has been found 
extremely useful and efficient. 

Wood Clamp for Holcling 
Armatures 

WHEN it is necessary to loosen 
the pinion nut for removing the 

pinion on an armature, a split block 
is used in the shops of the Kansas 
City Railways to hold the armature 
i-ecurely, so as to insure against any 
damage from rubbing or other cause 
while the nut is being taken off. This 
is a very simple rig, but it avoids 
possible damage to armatures. 

The block is shown in the accom­
panying illustrations, both in open 
and closed positions. It clamps 
down on the laminations, holds the 
armature securely, and does not dam­
age the coils. By holding the arma­
ture in this way one man changes 
pinions without any assistance. 

As shown in the illustration, the 

block is made up of heavy timbers 
formed for holding the armature be­
tween the two halves. For smaller 
armatures, a filler block is inserted 
to give the desired clamping effect. 

Automatic Lamp Control 
Saves Power* 

IN SPARSELY settled territory 
along the route of the San Fran­

cisco-Sacramento Railroad there are 
numerous small shelter stations in 
~s article Is based on materia l Includ­
ed In the brief submitted to t he Cha rles A. 
Coflln Prize Committee of the American 
E lectric Hallway ARsoclatlon by the com­
pany na med. 

On the Hun Prnnrls eo--Sncrnme nt o Rullrond 
i-hrnnl• nf Thi• T y pe Arc L lg hl<"I Only 
In the Hloek lmmr dlntely A h .-od of nn 
..-\ 1,pronchlng Tl"uln 

the vicinity of which the company 
has no agent. In order that these 
stations should be adequately lighted 
when passengers are boarding or 
alighting from trains, it was cus­
tomary to keep the lamps burning 
continuously. Recently, however, 
the railway has connected these sta­
tion lamps to the block signal sys­
tem in such a way that they are 
lighted only when the train is within 
3 miles of the station coming or go­
ing. This has saved a considerable 
amount of power during the night 
when there are few trains on the 
line, and has also had a tendency to 
prolong the life of lamps. Similarly, 
the block signals themselves have 
been arranged so that they are now 
lighted only one block ahead of the 
approaching train. 

Testing Contactor 
Mechanism s 

A CONVENIENT method of test­
ing various parts of control con­

tactor mechanisms has been worked 
out in the Wheaton shop of the 
Chicago, Aurora & Elgin Railroad 
with the result that irregularities 
in the contactor operation are dis­
covered and remedied before the 
mechanism is placed in service. The 
apparatus consists of a rack from 
whil!h hang the three types of sta­
tionary contactor parts used by 
this property, including the magnet 
coil, arc chute, and framework for 
receiving the movable mechanism. 
The magnet coils are hooked up in 
parallel and are connected to a 220-
volt d.c. line from the shop switch­
board. By means of a switch located 
on a board back of the test rack, 
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any one of the magnet coils may be 
put in service. 

The mechanism to be •tested is 
attached to the stationary coil in 
much the same manner as it would 
be under a c.u. By making and 
breaking the connection to the 
magnet coil, it is possible to "pick 
up" or "drop out" the contador 
armature upon which is mounted 
the contactor tip. In case of failure 
to operate the necessary adjustments 
or repairs are made to the mo\"able 
mechanism. 

The supporting bracket is made 
of 1-in. x U-in. steel held in posi­
tion by a light framework at each 
end. Each stationary mechanism is 
labeled with the type of control sys­
tem to which it belongs, thus facili­
tating the work of testing. 

New Equipment 
Available 

Improved Power Rail 
Bell(ler 

A N IMPROVEMENT to its former 
£l.. type of power-driven rail bender 
has recently been put on the market 
by the Watson-Stillman Compnny, 
New York. This improYed type ap­
paratus wilJ not only bend rails to 
any desired radius but it can be used 
also to straighten curved rails. 

In operation three rolls fitting the 
section of mil are used. Two gear­
d riven feed rolls are spaced 32 in. 
npart center to center. The third 
or center roll is forced against the 
rail by two large screws opernted by 
hand wheels, the position of this roll 
determining the curvature. The 
rails are passed back and forth be­
tween the rolls by using a reversible 
motor. In cnse the machine is belt 
driven the motion is controlled b,• a 
belt shifter with tight nnd 1o'.ose 
pulley. 

The frame of the machine is of 
open-hearth steel with cast-iron bed­
plate. Gears have cut teeth and are 
made of either cast iron or steel as 
desired. Rolls are cast steel. The 
roll shaft and gear shaft are of .ma­
chinery steel. 

Rails nre passed through the ma­
chine at a speed of about 60 ft. per 
minute. T-rails require one set of 
three rolls. Guard or girder rails 
require one set of six rolls for each 
rail section. All rolls can be changed 
easily by removing the frame cap 
and one gear. Guards are furnished 

with the machine to conform to 
safety laws. The machine is built 
in two sizes, 75 tons and 100 tons. 
The larger size has sufficient power 
to cun·e or straighten any rail sec­
tion now in use. 

Friction-Head Screw Driver 
J\ N I.MPRO\'ED electric !ICrew 

l"l.. driver is being offered to the 
trade by the Hisey-Wolf :'llnchine 
Company, Cincinnati, Ohio. New 
features in the design include a disk­
type friction clutch, which is auto­
matically adjusted according to the 
pressure applied by the operator. 
The clutch casing is of conYenient 
size nnd ser\"es as a grip when the 
work requires. The device is equipped 
\\;th ball bearings throughout and is 
provided with a universal motor for 
operation either on direct or alter­
nating current. 

This machine can also be used for 
setting up nuts, and standard nut 
sockets C."ln be furnished in sizes of 
¼ in., 1\ in., and ! in. for either­
square or hexagonal nuts. These 
nre recessed for bolt clearance to a 
depth equal to twice the bolt 
diameter. 

Light-\V eight Insulating 
Board 

T O MEET the demand for a 
light-weight low-cost insulating 

board with high dielectric strength, 
the Panelyte Compnny, Trenton, 
N. J., is placing on the market a new 
insulating material weighing only 
74 lb. per cu.ft. This mnterinl is 
compounded of several well-known 
dielectric substnnce!l produced by 
nature, including cellulose fibers. It 
is not brittle and is easily drilled, 
tapped, sawed and polished. Pane­
lyte has a black polished surface, 
which it is said is not affected by 
ncids or oils. Sandpapering and 
rubbing with oil will produce a dull 
surface. 

\Vhen ignited this material 
bums slowly. If left alone, the burn­
ing dies down and finally goes out 
without consuming the panel. It is 
claimed that the destructive effect of 
the burning does not penetrate all 
the way through the panel. Among 
the uses for which Panelyte is suited 
are controller backboard panels for 
switchboards, fuse blocks, exciters, 
conYerter panels, busbnr supports 
and back-connected switches. 

1·:lr~lrlr l"c-rrw l>rl~rr with l·'rlrllon llr•d 
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The News of the Industry 

Compromise in Cincinnati 
In Xew Traction Franchise Railways 

)lake Concessions to City to Fur­
ther Early Settlement 

Surrender by the Cincinnati Traction 
Company and the Cincinnati Street 
Railway on six disputed proposals and 
compromise on two others, the com­
promise being in favor of the city of 
Cincinnati, is contained in the latest 
draft of a new traction franchise which 
will be submitted soon to the Mayor's 
citizen traction committee. Some of 
the conclusions of the conferees follow: 

The Avondale and Bond Hill cars will 
c-ontlnue Lo run to Fourth and lllaln, Instead 
of only to Sixth and ~lain, as desired by 
th~ compan}·. 

Th•· c·ompany agrees to pay half the ex• 
J•~nse or the upkeep of the city slrtlet car 
dlro:ctor"R office. Its share not to exceed 
fl 5,uoo annually. 

The company agr<'es to pay rental tor 
,·ladU<'Ls, Instead of only share expense of 
track and overhead maintenance. 

Thi! com))any agrees to eliminate the 
wag,• proviso In the a-cent !are guarantee 
for the lnlllnl three years. 

The <'ompan,· ngrN's not to Increase Cares 
,,n <,wl cars. 

Th•· l'Ompany relluqulshes tho proposal 
1hnt on purcha"e of the ))ropcrtlei, by the 
·lly th.-re shall be a 10 per cent premium 

fJTI stock. 

A compromise was effected in the 
matter of court costs and extension of 
the "rehabilitation" period so that it 
i:ocs to Dec. 31, 1928. 

The printed draft bf the ordinance 
\\;II contain the proposal that the com­
pany shall pay not to exceed $25,000 in 
any one year for street paving. But 
an alternative proposal is that the com­
pany shall share half of the expense of 
paving only on streets improved during 
or since 1920. 

It was made plain by Walter A. 
Draper for the two companies and by 
City Solicitor Saul Zielonka that the 
changes and modifications were tenta­
tive and contingent. The companies 
make their concessions only on the con­
sideration that the city accepts one or 
the other of the alternative paving 
proposals. 

Rapid Transit Agitation Renewed 
in St. Louis 

l\layor Henry W. Kiel is expected to 
be a candidate for re-election to a 
fourth four-year term on the rapid 
transit issue next spring so the admin­
istration is expected to speed through 
the preliminary survey. C. E. Smith, 
consulting city engineer, has very 
decided views on the city's rapid transit 
needs. He favors a system of subways 
downtown with feeder elevated Jines 
reaching into the outlying sections of 
the city and its suburbs. 

The special transportation commit­
tee in its report to the Board of Public 
Service recommended that a system of 
zone fares be worked out so that those 
outside the city who will benefit by 

rapid transit will have to pay part of 
the cost of building and maintaining 
the system. 

The committee has recently repeated 
its former declaration that thP. cost 
of building a rapid transit system 
should not be laid at the doors of the 
car riders alone, but that private 
property which benefits shou ld be as-

sessed part of the costs as is done at 
the present time in street widening and 
paving projects. 

The proposed rapid transit system 
for St. Louis would cost upward of 
$100,000,000. The city under a re­
cently enacted state statute has ample 
authority to vote bonds for that 
purpose. 

N·ew Franchise Agreement Approved 
at Akron 

Franchise Submitted to Direct Vote of Car Riders-Four Years of Opera­
tion Under New Fare and Other Conditions Proposed-

1\lunicipal Bus Plan Defeated 

B Y A VOTE of 28,682 to 24,872 the 
residents of Akron voluntarily took 

the traction issue out of politics Tues­
day and gave to the Northern Ohio 
Traction & Light Company a new 
franchise for four years at a 7-cent 
cash fare, four tickets for 25 cents, or 
17 tickets for a dollar. The new rate 
is to go into effect immediately. Ex-· 
press bus service is provided at a 10-
cent fare. The company is given the 
right to use one-man safety cars, but 
they must be of double-truck design. 
No new railway extensions are pro­
vided, but the city has the right to 
order additional bus service amounting 
to the operation of 500,000 miles 
annually. 

City officials, who by their refusal to 
grant the company an increased fare 
last February caused Akron to be with­
out car service for four weeks, tacitly 
approved the agreement by keeping 
s!lent about it. They took no posi­
tion for or against it officially, but by 
declining to oppose the agreement made 
it clear that they were not against it. 
In other words, the city administration 
maintained a "hands off" policy as 
did both of the leading political 
parties and one of the newspapers. 
One newspaper advised the people to 
vote against the franchise and another 
condemned the proposal and at the 
same time denounced the administration 
for failure to take a stand on the issue. 
Only one publication, a woman's mag­
azine, bitterly opposed the franchise. 

The franchise was submitted by the 
company through initiative petitions. 
More than 11,000 persons signed these 
petitions, although only 3,850 signa­
tures were needed. 

The company conducted its own cam­
paign and appealed to the fairness oC 
the public. Early in the campaign the 
company made its plea to the car riders 
and it may be said that it was the car 
and bus riders who voted for the pro­
posal. The measure was opposed by 
independent bus operators, former 
jitney operators and by an organization 

known as the Car Riders' League. In 
its campaign the company paid no 
attention to attacks made upon it. All 
of the work done was carefully mapped 
out in advance and in no way did the 
company deviate from the course laid 
down. Election day was fair and a 
very heavy vote was polled. 

The new franchise takes the place 
of the temporary contract made Feb. 
27, following a period of 27 days when 
the city attempted its famous motoriza­
tion scheme. The old 25-year franchise 
expired on Feb. 1 and the city at­
tempted to compel the company to con­
tinue operation for a period of three 
or six months at the old 5-cent rate of 
fare, the voters more than two years 
ago having granted the company that 
rate, the old rate being on a 4-cent 
ticket basis. When the settlement came 
in February, a temporary agreement 
was made until Dec. 4 at a rate of 5 
cents cash with a 1-cent transfer 
charge. If no new contract had been 
adopted at the general election, the 
temporary proposal provided a 6-cent 
cash fare from Dec. 4 until May 1, 1925, 
at which time the company was to dis­
continue operations, under order of the 
Council. 

One feature of the new franchise 
which was assailed was the company's 
right to abandon car Jines and substi­
tute buses on streets to be paved or 
repaved. The company took the posi­
tion that it could not reasonably be 
expected to make heavy capital expen­
ditures under a 4-year contract. An­
other feature which met opposition was 
the provision eliminating competition 
on routes where the company now 
operates. 

The city administration submitted a 
bus bond proposal at the same election. 
This proposal provided for the issuance 
of $3,000,000 of bonds for the purpose 
of establishing a municipal bus system 
in the city. The measure was defeated 
·by more than 9,000 majority. Several 
other bond issues submitted at the same 
time were defeated with one exception. 
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Chicago Elevated Answers 
Mayor's Strictures 

An answer to Mayor William E. 
De\'er's recent implications that the 
Chicago Rapid Transit Company (ele­
"ated railroads) would be unable to 
procure money to build a subway if' 
granted permission by the City Council 
was embodied in a page advertisement 
taken by the company in the seven 
Chicago dailies. 

The ad was headed "A Record In 
Railroad Building." It outlined the 
construction records being made on 
the Niles Center extension of the rapid 
transit lines, pointing out that the work 
is already two-thirds completed and 
that the line will be in operation by 
Feb. 1, 1!)25. 

Permission was granted on April 3, 
1!)24, by the city of' Evanston, In the 
limits of which the railroad is being 
constructed, it being the first suburb 
directly north of Chicago. Therefore 
the rail road construction work will 
have consumed only ten months time. 

In the center of the ad,·ertisement 
an editorial was reproduced which had 
been published in the Chicago Tribune, 
lending morning paper, berating the 
city's lassitude in subway matters. 
The editorial was headed "Laugh, 
Darn You, Laugh." It !11 considered a 
very good one from the point of the 
railroad. Part of' It follows: 

Thf' elevntrd ralllf'■ around In downtown 
Chlcngo, d<'J,JrerlnllnK 1•rop,,rty vnlue.., nn 
o!l'en■e to the t'Y<', en, an oulra,:r to the 
.. ar. It 111 the only nppronc-h to rapid 
lranflll we hnn•, end no 1loub1 a11 ,:ond a■ 
hi c-nn bt> madt• With the llmllellona J>IAC-t'<I 
upon It. 

\\'h<'n llr. ln11ull b<>,:ln11 to hulld nutaldA 
tht' Chlcairo llmlt11 he dral11 with a munklpal 
.,.,rpornl Ion which bt-lon,:11 In thr y .. nr I 92t. 
He 111 nllowt•d to e,,mo down n!I' 1'111118 and 
get un,t .. r,:round. lie mual wnll uni II hn 
e11<'Rll<'II from <.'hk11,:o h..Cnr<' h<• 11< allow1•d 
lo c-on,.ld,•r the r:<•n,•ral ll'OOd nf lh1• t-nrn• 
munlty. the value" of adjlll.'<'nl 1•rop••rty, the 
pnl'11lblllty of gh•lng rent rapid tran111t to 
hl11 p&lllk'n1t<'no. or any nf th<' rl'(Julr .. m,•nla 
of mod .. rn nwtrnpolltAn lrnn•portnllon. 

1 ... ,1·.., try nnrl lau1th thl11 011'. 1-:,-an,.ton 
h1111 n 11ubwey, Thi• Chicago eh•,-.trd 111 In It. 

\\'Ill 1•:vnn~ton Ink•• u" In! Or •ho11l1l Wt' 
epply at Uunnlng! 

lncidentnl!y, It should be mentioned 
that Dunning ls the site of' the Insane 
Asylum for Cook County, in which 
Chica1,ro Is located. 

The advertisement was illustrated 
with six pictures of recent steps in 
the construction of the extension, and 
the text deserib<'d !IC\'eral of the difficult 
engineering problems which were en­
countered in the construction work. 
In speaking for the company Luke 
Gront said: 

It 1,. thP poll<'y of the cornpnny lo an11w.-r 
any fllRtl'menll! or polll1..-nn11 rl'itnnllnit our 
atrnlr!I. when .. v,•r po,.,.lbll', In 1h18 nuw w.­
nll,•mplt'd lo 11how that Wtl hR\'e 11lr,,ady 
pro\'t•d our nbllll)' lo ac-rornpl111h c-,,n,.truc-­
llon. ahnllar. In n wny, In thel 1>ro1>o!lt'd 
In Samn,•I ln~ul1'11 J}lan ror II aubway In 
Chlcngo. 

Trackless Trolley Installed 
in Cohoes 

A test was made hy the United 
Traction Company, Albany, N. Y., on 
No,·. 1 of the trackless trolley installed 
by that company in the city of Cohoes. 
The installation was made by the Capi­
tol District Trnnsportation Company, 
a subsidiary of the United Traction 
Company. The plans of the company 
cnlled for the use of four \'chicles at 
the outset. The route over which the 

new ('(}Uipment will be run is known 
ns the Belt Line. The period of the 
franchise applying to the trackless trol­
ley route is four years. It is stipulated 
that fares on the trackless lines are not 
to exceed the rafA:! charged on the other 
lines of the company. Among the manu­
facturing companies that contributed to 
the installation were the Brockway 
Corporation, the General Electric Com­
pany and the Wason :'>lanufacturing 
Compony. 

Will Await Decision on Interstate 
Bus Companies 

Decision as to the right of interstate 
bus companies to operate in !llassachu­
setts without a license from local au­
thorities, which has been asked of the 
Attorney-General of that state from o 
score of towns and cities, will depend 
largely on the decision in the case of 
Buck vs. Kuykendall, which is due to be 
argued before the United States Su­
preme Court on Nov. 10. Attorney­
General Benton of' !llassaehusett!I sayh 
he considers the tran!portation i.~sue 
on this point so vit.'ll that he '\\ill "ith­
hold his d<'chdon pendin1,r developments 
in the Supreme Court case ar.d will go 
to Washington to hear it argued. 

The !llassachusetts Department of 
Public Utilities has also decided to 
enter this cue and will be repre!ented 
in a brief to be filed by John E. Ber.ton, 
general solicitor of the National Asso­
ciation of Railroad and Utility Con,m1s­
sioners. The national association, 
which 111 composed of the state eommis­
slons, v.ill take the attitude in thi9 
case that until Congreu cct.11 in the 
matter the various states m•Y exercise 
regulator)' power o\'er bus line.i operat­
in1,r over highways including those 
operating interstate, and that rnch reg­
ulation incidentally affects a"ld docs not 
unduly burden intersta~ commerce. 

Chairman Henry C. Att\\ill .,f the 
!llassachusett!I commisi!ion says in his 
im1tructlons to the general 11oliritor of 
the nntionnl associntion that every cf. 
fort should be made to 11ustain the 
proposition that the state h,n:e Juris­
diction to regulate motor vehicles run­
ning from one state into another 11tate. 

The case now before the United 
States Supreme Court ,n-ew out of' the 
petition of a bull line for a license to 
operate a bw between the state of 
Washington and points outside the 
state. The Department of Public 
Works of Washington denied the peti­
tion on the ground that there was a 
bus line already in existence operating 
under a pre\'ious permit. Mr. Buck 
appealed that case to the federal court 
seeking to enjoin the state officials 
from interfering "ith the operation of 
his proposed line. The lower court 
denied the injunction and ordered the 
bill in equity dismissed, whereupon :'>Ir. 
Buck appealed to the Supreme Court 
of the United States on the point tho: 
Interference by state authorities with 
interstate commerce is in contravention 
of the commerce clause of the federal 
constitution. 

Whatever the decision by the Su­
preme Court, it will affect all state 
commissions, and if the issues nre sim­
ilar to the issues which ha\'e been 
rni!'ed in !llassachusetts regarding th<' 
bus lines that opera!.(! from Yarious 

!l[assachusetts cities to Providence, 
R. I., it \\ill determine the course for 
those cases. 

At present the lines in !llassachusetts 
maintain they can operate from st.ate 
to state ,vithout any license from local 
authorities. 

Increased Service in Indiana 
A complete change in schedules, pro­

"iding for more fast through cars be­
tween Fort \Vayne and Indianapolis, 
about 120 miles, v.ill go into effect 
shortly on the Indiana Senice Corpo­
ration and Union Traction of Indiana 
lines, according to an announcement of 
local officials of the corporation. The 
main feature of the schedule change 
will be the establishment of six new 
fast trains to be known as the Hoosi<'r­
!ands and Wabash Valley Fliers. These 
cars will make the entire distance of 
the trip in four hours. The~e cars "ill 
augment the existing sch<'dule, which 
calls for the operation of two fliers on 
each dh;sion daily. An equal number 
of fast trains will be started from the 
Indianapolis end of the system, pro,·id­
in1,r fast through serYice at practicallr 
all hours of the day. Other changes 
will be made in the schedule to make 
po:::sible better traction eonnection!I to 
all parts of the Middle West. 

Ten Killed in Chicago Grade 
Crossing .Accident 

Ten passengers were killed an two 
SC'orc injured, !!Orne seriously, early on 
::-:ov. 2 when a Chicago, !llilwaukec &. 
St. Paul Railroad freight train, back­
inli: into the yards, wrecked an electri..­
street car crossing the tracks. )loi1t 
of the victims were neighbors return­
ing from a Hallowe'en party. 

Contracts for Use of Indianapolis 
Terminal Facilities Hold 

The petitions filed by the Cincin­
nati, Indianapolis &. Western Railroad 
against the lndiannpolis Union Railway 
asking that the plaintitf'11 contracts be 
rescinded -v.ith the Indianapolis com­
pany for U!IC of ita terminal facilitie!! 
at Indianapolis were dismisiaed for lack 
of equity in an opinion giYen by Judge 
Hickenlooper in United States Di~trict 
Court at Cincinnati. In his opinion 
Judge Hiekenlooper said that for two 
yeani after entering into the contract 
the plaintiff paid rentals under the con­
tract. He held that, while the law pro­
Yided relief for a mistake of' law or 
fact, proceedings to rescind must be 
begun immediately. 

The petitions were originally filed in 
the foreclosure sui~ of the Central 
Trust Company and Equitable Tru~t 
Company, :--ew York, as trustees under 
mortgages against the Cincinnati, In­
dianapolis & Western Railroad, and 
sought to ha,·e rescinded contracts for 
use of tem1inal facilities. The rail­
road was to pay two-thirteenths of th<' 
fixed rental for it..; use of the terminal. 
The plaintiff alleged that when it pur­
chased the property of the Cincinnati, 
Indianapolis & Western Railroad in 
1914 it agreed to only one contract re­
garding the use of the terminal. 
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Buses Supplant l\laumee 
Valley Line 

The :\laumee Valley Railway, Per­
rysburg, Ohio, ceased operating cars 
at midnight on Nov. 1, and early the 
next morning the Maumee Valley 
Transportation Company, a subsidiary 
of the railway, put a fleet of seven 
Fageol coaches in operation over the 
former traction route. Five of the 
coaches are equipped with wicker chairs 
and two are of the street-car type for 
use at rush hours. The interurban sta­
tion at Toledo is used. 

The company has not yet received 
permission to operate on the west side 
of the Maumee River between Toledo 
and l\Iaumee, but it is expected that 
the State Public Utilities Commission 
will authorize the company to use the 
old belt line as territory for the new 
bus line. 

Rails, poles and other equipment of 
the railway will be removed and sold. 
The railway operated seven passenger 
cars over 23 miles of line. 

North Shore Transports Students 
to Automobile Plant 

The Chicago, North Shore & Mil­
waukee Railroad recently carried 140 
students of Lane Technical High 
School, Chicago, to Kenosha, Wis., for 
a trip through the Nash Automobile 
Company plant. Britton I. Budd, presi­
dent of the North Shore Line, in order 
to increase the interest of the high 
school students in their trip, offered a 
gold watch as a prize for the best de­
scriptive essay on the trip. The boys 
were picked up by a North Shore train 
at a station directly adjacent to their 
school and professors in charge of the 
tour were high in their praise of the 
service rendered by the company. At 
the Nash plant a short talk had been 
arranged for the high school students 
by the city manager of Kenosha. 

Boston & :Maine Will Study Truck 
and Bus Transportation 

The Boston & Maine Railroad, Bos­
ton, Mass., has announced the establish­
ment of a department to study the 
subject of motor truck and bus trans­
portation. Special attention will be 
given to the study of motor transporta­
tion, both passenger and freight, as 
related to the Boston & Maine traffic by 
Howard F. Fritch, formerly assistant 
general manager of the Eastern Massa­
chusetts Street Railway. Frank I. 
Hardy will represent Homer Loring, 
chairman of the executive committee, in 
various investigations. Mr. Hardy was 
formerly manager of the Chelsea divi­
sion of the Eastern Massachusetts. 
Both these newly appointed assistants 
to l\Ir. Loring were referred to in the 
ELECTRIC RAILWAY JOURNAL of Oct. 25. 

According to the statement from 
President Hustis of the Boston & Maine, 
the work to be undertaken is of great 
significance. The inroads of motor com­
petition in Boston & Maine territory 
have been constantly growing. The re­
sult of the question in some sections is 
whether the railroad or motor truck can 
best serve the territory. He believes 
it is apparent that in certain fields both 

agencies cannot be continued and that 
either one or the other must prevail. 
He said further that the problem was 
not neces8arily one of competition, but 
involved the elimination of expensive 
duplication and the adjustment of both 
forms of transportation to a logical 
and permanent basis. 

Stunned by Injustice, Boise Rail­
way Is Ready to Quit 

Discontinuance of city service by the 
Boise Valley Traction Company is con­
sidered probable, should the City Coun­
cil grant a 10-cent bus franchise. 
'\V. R. Putnam, vice-president of the 
railway, has written to Mayor Sher­
man pointing out the injustice of the 
proposal. He says in part: 

The owners o! these properties could have 
no other conclusion when a 10-cent bus 
franchise Is granted than that street car 
service. at a cost considerably less than 
bus service, Is not desired. and therefore 
would be warranted In taking steps to dis­
continue city street car service. 

At present 90 per cent o! the fares paid 
!or city service are 5 cents, and the average 
!are paid by all city riders Is less than 5 ¼ 
cents. ,ve have been quite lnterestaed in 
the situation that has developed, namely, 
that some o! the very people who have ob­
jected to our receiving an average !are In 
excess o! 5¼ cents are now advocating a 
10-cent !are !or other types o! transporta­
tion. This Is o! particular significance 
when one considers that the lnstallatlon o! 
buses In the city presumably means that 
street cars In Boise are considered a thing 
o! the past and their operation will be 
shortly abandoned. 

Station Plans Announced for 
North Shore Line 

Developments announced recently on 
the Niles Center extension of the Chi­
cago, North Shore & Milwaukee Rail­
road, over which trains of the Chicago 
Rapid Transit Company will be oper­
ated for a distance of 511 miles, are the 
announcement of the plans for the sta­
tions and the laying of the first sec­
tions of permanent track. 

The stations are of three types, 
directly above the tracks where the 
road is in the open cut; below the 
tracks where the road is elevated; be­
tween the tracks on the surface. There 
will be a large terminal station. 

Granite terra cotta, steel, concrete, 
art marble and tapestry brick are 
among the materials to be used in the 
construction. Beauty of design is em­
bodied in the station plans, in order 
that they may harmonize with the 
suburban surroundings of the territory 
served. 

Engineers in charge of construction 
maintain that they will have trains 
running early in January, 1925, their 
original schedule. If they do it will 
constitute a record in railroad construc­
tion. Details of some of the construc­
tion problems were outlined recently in 
the ELECTRIC RAILWAY JOURNAL. 

• 
New Agreement in Fostoria 

A wage and working agreement was 
recently reached between the union and 
the Toledo, Fostoria & Findlay Rail­
way, Fostoria, Ohio, after several con­
ferences at which were present Elmer 
Smith, general manager of the line, and 
H. Lee Camp, business representative of 
the union, and a committee represent-

ing the employees. Under the agr~ement 
conductors and motormen on passenger 
cars are to receive 47 cents an -hour 
for the first year in service, 49 cents 
an hour for the second year, and 52 
cents an hour thereafter. Freight car 
crews are to receive 2 cents an hour 
above that schedule in the three classi­
fications. No run is to pay for less 
than the 10-hour minimum day. No 
change was made in the wages of 
s~~pmen, but improved working con­
ditions were provided. 

The Toledo, Fostoria & Findlay is 
about to take over the Fostoria & Find­
lay line. In the event of the consolida­
tion the new agreement is to cover the 
men on that line. The contract is oper­
ative from Oct. 1, 1924, to Oct. 1, 1925. 
There is a plan for an agreement be­
tween the various interurban lines in 
that section of the state to establish 
th~ough service between principal 
pomts on the various lines. In that 
event the new agreement provides that 
the men on the Toledo Findlay & 
Fostoria line are to get 50 per cent of 
operations north of Findlay. 

Change in Boston Fare 
:Made Nov. 5 

The 6-cent fare did not go into effect 
on the Boston Elevated System on 
Nov. 1 as first planned. Owing to the 
amount of detail involved in preparing 
for the change, the increase from 5 to 
6 cents was withheld until Nov. 5. On 
the bus lines the introduction of the 
6-cent fare will be gradual, as the 
buses come under the jurisdiction of 
the city and town authorities, by whom 
they were licensed to operate at a 
stipulated fare unit. 

Indiana Company Will 
Transport Coal 

Transportation of coal by traction 
will be inaugurated for the first time 
in Indiana during the coming year, if 
plans now being foi;-mulated by officials 
of the Interstate Public Service Com­
pany, Indianapolis, Ind., materialize. It 
is the plan of the company to begin 
transportation of coal from the Ohio 
river landings to Indianapolis in large 
volume early next year. This, it is 
understood, will mean a substantial re­
duction in transportation costs between 
the coal fields of West Virginia and 
western Pennsylvania and Indianapolis, 
part of which may be reflected in lower 
fuel prices to the consumer. 

In order to enter this field the Inter­
state, Bert Weedon, traffic manager of 
the company, said, would purchase 100 
new gondola coal cars and make neces­
sary improvements at the Ohio River, 
such as running of switches along the 
riverfront and installing loading equip­
ment at the docks, all of which may en­
tail an expenditure for equipment and 
trackage of approximately $300,000. 

Little Rock's Service Better. - In 
accordance with the recommendations 
made by Ross W. Harris, traffic expert, 
recently employed by the city of Little 
Rock, the Arkansas Central Power 
Company has made changes in. its 
tracks and lines which are helping to 
solve Little Rock's traffic problems and 
giving better service to the patrons. 
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Bureau Opposed to Jitney 
Competition 

The Board of Commissioners of 
Charlotte, N. C., recently passed an 
ordinance requiring definite routes and 
!Chedules to be maintained by buses 
and the posting of Indemnity bonds of 
$5,000 each. This action was taken for 
the "sake of the safety of the public." 
The commissioners reserve to them­
selves the power to revoke the license 
wholly or in part whenever in their 
estimation the buses as operated are 
unduly interfering with the use of the 
streets by the public or traffic rules 
and regulations are violated or when 
the schedules as ou'tllned are not fol­
lowed. The North and South Carolina 
Public Utility Information Bureau has 
recently expreHed some concern over 
the jitney competition which seems to 
be prevalent throughout the states of 
North Carolina and South Carolina. It 
feels that Charlotte in regulating her 
buses haa taken a step which should 
be followed by other larger municipal­
ities in the state. It calls attention to 
the fact that in Asheville, N. C., the 
unregulated jitney is jeopardizing tho 
street railway, with the public indif­
ferent enough to deny protedion to the 
company'e franchise. 

New Tnrifl' Increases Rates 
The Syracuse & Eastern Railroad, 

operating lines to Fayetteville and 
Manlius from Syracuse, N. Y., has 
been granted permission by the Public 
Service Commission to increase its 
cuh rates from 3 to 3i cents a mile 
and for ticket fares from 2 to 3 cents 
a mile, with an lncreue in 50-trip com­
mutation tickets from U cents to 2 
cents a mile. The minimum cash fare 
will be 7 cent!I and the minimum ticket 
fare 9 cents. The new tariff became 
effective on Oct. 20. Harvey D. Gross, 
general manager of the company, ex­
plained that the Increase .was sought 
because he was con\·lnced that the pub­
lic would not ride in cars In any gl't'ater 
numbers solely because of lower fares. 
He said that the fare was decreased in 
1921 to 6 cents, with the view thnt 
people would give greater patronage; 
that the rates had not been changed 
since then, but that the extra number 
of passengers had not increased mate­
rially. The company operated at a 
loss in 1923 and the profits this year 
so far have been small. The company 
ill making an effort to induce com­
muters to use the line. These will 
benefit by a rate of 2 cents a mile, with 
the 50-trip ticket selling for $4 instead 
of $!t 

Orders Sen·ice Continued 
Modifying n pre\'ious order, the New 

Jersey Board of Public Utility Com­
missioners has directed that trolle:r 
service be continued b;r the Trenton & 
Mercer County Traction Corporation 
to the northern limit of Pennington. 
Early in August the board granted 
permission for the abandonment of 
service at a point near the center of 
the town. Pennington residents ob­
jected to half of the town being with­
out trolley service. 

Substitution of buses for c~us on the 

Hopewell branch of the Trenton & 
Mercer County Traction Company be­
tween Pennington and Hopewell was 
authorized some time ago by the Board 
of Public Utility Commissioners of New 
Jersey. The commission pointed out 
that the trolley line showed an opera­
tive deficit of more than $7,000 for the 
last year. Testimony was offered that 
the county purposes to pave the streets 
in Pennington and Hopewell over which 
the tracks run, insisting upon the in­
stallation of modern tracks, the esti­
mated cost of which would have been 
more than $50,000. 

l!I 
lnt"itl's Criticism.-Seeking better to 

serve the patrons on the various bus 
lines, S. S. Crane, general manager of 
the Logan Valley Bus Company, a sub­
sidial"}' of the Altoona & Logan Valley 
Electric Railway, Altoona, Pa., is dis­
tributing questionnaires to the patrons 
urging them to make constructive sug­
gestions. 

Eltttric Raihray Planned.-It is re­
ported that plans for the construction 
of B $2,500,000 electric railway between 
.Manitowoc and Sturgeon Bay have been 
announced by C. D. Smith of Fond du 
Lac, president of the Wisconsin South­
ern Railway, and C. V. Sheldon, chief 
en~neer. The contract for the project 
is reported to have been awarded to the 
Ed Shuster Com1tructlon Company. 

Authorizes Fare Increase. - The 
Maine Public Utilities Commission on 
Nov. 1 rendered its decision on the 
application of the Bangor Railway & 
Electric Company, Bangor, Me., for 
permission to increue II.$ fares on all 
lines from 7 to 10 cents. A protest 
ngainst the lncrea!!le was made on be­
half of the University of .Maine stu­
dents, many of whom live in Bangor. 

Bus Line A1.,ked.-The Los Angele.i 
Railway, Los Angeles, Cal., has filed 
an application with the St.Ate Railroad 
Commls!!lion for permission to run a 
bus line from San Pedro Street and 
Florence Avenue to Florence and 
Pacific Boulevard. The north hnlf of 
Florence Avenue is In the city of Hunt­
ington Park. The city trustee!! of 
Huntington Park have been notified of 
the proposed new service. 

Changes Made in Fare.-The Public 
Service Commission has approved the 
fifty-four-trip monthly commutation 
ticket fare of $25 on the Olean, Brad­
ford & Salamanca Railway between 
Olean and Salamanca. The fifty-four­
trip commutation ticket fare of $24.50 
between Olean and Killbuck wa!!I can­
celed. The changes are effective 
Nov. 28. I 

Wants Suggestions on Operations.­
C. D. Smith, general manager BeaYer 
Valley Traction Company, New 
Brighton, Pa., has sent out a circular 
to all employees i:oliciting suggestions 
relative to the operation of the road. 
Employees of the Beaver Valley Trac­
tion Company and the Pitt.~burgh & 
Beaver Street Railway are Included in 
the program, whereby suggestions are 

to be submitted to William A. Coyle, 
chairman of the committee on sugges­
tions, subsequently to be considered for 
prizes, which are offered every three 
months. The prizes vary from $1 to 
$75. The suggestions can apply to any 
part of the property of the Philadelphia 
Company and affiliated corporations, 
including the Pittsburgh Railways. 

P. R. T. Carriers Successful.-The de­
mand for the P. R. T. carfare carriers 
has far exceeded the i;upply, 65,000 
having been sold from Oct. 30 to !\ov. 
2. The company is making e,·ery effort 
to renew its supply in sufficient quan­
tity to meet the need. On :-.ov. 10 dis­
tribution of carriers on the cars will 
be resumed. These token carriers were 
referred to in the ELECTRIC RAILWAY 
JOURNAL, issue of Nov. 1. 

Plans Faster Interurban Sen-ice.­
In its plan to cut from 20 to 30 minutes 
from the running time of its present 
interurban ser.-icc out of Milwaukee to 
Watertown, East Troy, Burlington and 
intermediate points, the !\lilwaukee 
Electric Railway & Light Company, 
!\lilwaukee, Wis., has purchased land 
for rh,hts-of-\\•ay In the towns of Lnke 
and Wauwatosa, thus a,·oiding the 
longer route now used through West 
Alli!!!. A cut-off is under contemplation 
to speed up the Racine and Kenosha 
service. 

~llnlmum Fare of Ten Cents.-The 
Gardner & Templeton Street Railway, 
Gardner, Mass., hu aboli!!ihed the 
5-c:ent zone fare collection system and 
put into effect a minimum fare of 10 
cents. The new fare affects the em­
ployees of an industry in Templeton and 
another in East Templeton and resi­
dents between Johnson's Switch and 
\\'est Gardner Square on Parker 
Street, who hne been riding for 5 
cents. 

Abandonment llearlng Deferred.--A 
hearing will be held on No,·. 15 before 
the California Railroad Commission, 
when the towns of Chula Vista and 
National City will pre!!lent their reasons 
for their oppo!!iitlon to the application of 
the San Diego Electric Railway for per­
misllion to di5eontinue railway and bus 
senice between ~ational City and 
Chula Vi!!ta. The railway is seeking to 
abandon 11ervice becaui:e operation In 
these parts is a losing proposition. Un­
til a final rulins:- is made railway and 
bus service will be continued by the 
company. The commission heard evi­
dence submitted by the compan;r on 
Sept. 12 to i:how that the car and coach 
11en·ices failed to meet expenses. 

Jitnl'y11 Again in El Paso.-Jitney 
competition has aroui:ed public ire in 
El Paso, Tex. The El Paso Herald, 
under recent date, stated its desire to 
hear from readers the reasons why 
jitneys should be allowed to operate 
again In the city of El Pa!'o. The item 
compared jitney operation with rairn·ay 
operation, ~ith the argument strongly 
in favor of relegating the jitneys off 
the streets of the city, and concluded by 
sa;>ing that Ma;>•or Dudle)' would haYe 
the backing of all the people if he would 
take the necesi:ary steps to break up 
the jitney competition "that is just 
now beginning to become a real 
menace." Jitneys ceased operating in 
El Paso on April 30, 1923, follo\\ing 
the enactment of an ordinance. An-
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other Texas city where jitneys have 
been ruled out is Fort Worth. The 
Supreme Court of Texas at Austin 
handed down a decision on Jan. 24, 
1924, declaring valid the city ordinance 
prohibiting the operation of jitneys 
within the Fort Worth limits. The 
jitney operators had previously se­
cured a temporary injunction against 
the enforcement of the terms of the 
ordinance. 

Greater Use of Bus Recommended at 
Toronto.-After a survey of the trans­
portation system in Toronto H. S. F. 
Langsdown, traffic superintendent of 
the London General Omnibus Company, 
has stated that the city is ready for 
omnibus service paralleling the electric 
railway lines in the downtown districts. 
Mr. Langsdown said that instead of 
taking traffic from the trolleys, the new 
mode of transportation would encour­
age motorists to leave their cars at 
home and ride downtown in a bus. He 
suggested that the buses be __ used in the 
surrounding country on Sundays and 
holidays. The railway in Toronto is 
municipally owned and operated. 

Safety of Operation to Be Discussed. 
-Charles Hansel of New York city, 
consulting engineer of the Pennsyl­
vania Railroad, the Philadelphia & 
Reading system, the Central Railroad 
of New Jersey and a member of the 
presidents' conference committee repre­
senting all the rail lines of the country, 
is in Buffalo, at the invitation of Her­
bert G. Tulley, president of the Inter­
national Railway, for consultation in 
matters affecting the operation of the 
local and interurban lines. The pur­
pose is to determine if it is desirable 
to rearrange any conditions respecting 
the safety of operations. Mr. Hansel 
is thoroughly familiar with the proper­
ties of the International Railway and, 
at the request of President Tulley, he 
made a report in July, 1923, suggesting 
some minor changes, all of which were 
promptly made by the International 
Railway. Special attention will be 
given to the Buffalo-Niagara Falls 
high-speed line division of the Inter­
national since the Oct. 19 wreck at 
Ellicott Creek crossing. 

Supplement for Business Purpose11.­
"Current Topics" will hereafter carry a 
supplement with reliable and specific 
information to the employees and offi­
cials of the Illinois Power & Light Cor­
poration and its allied companies as to 
the products of the industries in t~e 
various cities served by them. By this 
move it is hoped to "turn business to 
the industries in our territory." In 
the November issue a Topeka supple­
ment is published, telling in detail of 
this pioneer city of Kansas. 

Wants to Extend One-1\lan Service.­
The Milwaukee Electric Railway & 
Light Company, Milwaukee, Wis., has 
applied to the Railroad Commission for 
authority to extend its one-man car 
service to its Walnut Street line, which 
passes through the downtown section of 
the city into the northwest section of 
the city. The company is now operat­
ing one-man cars on three other lines 
in the city. 

Allowed to Operate Ten Buses.-Five 
decisions granting permission to the 
Central Transportation Company, a 

subsidiary of the Trenton & Mercer 
County Traction Corporation, Trenton, 
N. J., to operate ten buses in Trenton 
have been handed down by the Board 
of Public Utility Commissioners of 
New Jersey. These buses are already 
being operated under city ordinances, 
but since they parallel the same 
streets with trolley tracks approval had 
to be given by the state body. The com­
pany has also been authorized to 
operate a bus between Trenton and 
Allentown. 

Appleton-Sheboygan Bus Service 
Started. - The Wisconsin Traction, 
Light, Heat & Power Company has 
commenced the operation of its Apple­
ton-Sheboygan bus service. Connec­
tions will be made at Sheboygan with 
the trains of the Milwaukee Northern 
Railway, an electric railway operating 
on an hourly schedule to Milwaukee. 

Rerouting Plan Proposed.-A com­
prehensive plan for the rerouting of 
the car lines of the United Railways & 
Electric Company serving northwest 
Baltimore has been prepared by the 
transportation bureau of the Public 
Service Commission and sent to the 
United Railways for study. The plan 
was prepared by Ben Haughey of the 
commission staff. 

Opposes Bus Line. - The Cincinnati 
Traction Company, Cincinnati, Ohio, 
has filed a protest with the Ohio State 
Public Utilities Commission against 
the application of Walter King and 
William McDaniels for authority to 
operate a bus line between Lebanon and 
Cincinnati. The traction company 
asserts that service between the two 
places is already adequate. 

Will Run One-Man Cars. - General 
Manager D. W. Harvey of the Toronto 
Transportation Commission, Toronto, 
Ont., has stated that one-man cars will 
be operated on a 10-minute schedule 
on the York Township car lines. He 
also confirmed the previous announce­
ment that tickets would be sold on the 
township cars at the rate of 11 for 50 
cents. 

Buses to Continue Operating.-The 
City Council of Oskaloosa, Iowa, 
granted another 90 days to the Oska­
loosa Traction & Light Company for 
operating buses instead of street cars 
over certain sections of the city. The 
trial period for bus operation was re­
ferred to in the ELECTRIC RAILWAY 
JOURNAL, issue of Aug. 2. 

Will Soon Operate One-1\1.an Cars.­
One-man cars will be placed in service 
on the Clinton division of the Clinton, 
Davenport & Muscatine Railway, 
Davenport, Iowa. The bodies of the 
cars were made in the Rock Island 
shops. 

Bus Service Extended. - Extension 
of the River-Bayside Street bus service 
to Thirty-fourth and Kromer Streets, 
in Everett, Wash., as an experimental 
service will be started immediately by 
the Puget Sound International Rail­
way & Power Company, under the 
direction of C. C. Coates. The ex­
tension is the second since the first of 
the year and is another step the com­
pany announces, in its desire to cover 
the city with transportation as fully 
as possible. Continuance of the serv­
ice is contingent upon support by the 

public and safety of operation. The 
need of some sort of service to this 
district has long been outstanding. The 
buses will furnish 18-minute service. 

Awaiting Wage Decision.-Trainmen 
of the Middlesex & Boston Street Rail­
way, Newtonville, Mass., are awaiting 
a decision in the recent arbitration pro­
ceedings. The 350 carmen are demand­
ing 70 cents an hour for a working day 
of 8 hours, the present scale being 55 
cents an hour for a working day of 
9 hours. Early in the present year the 
men were granted an increase of 4 
cents an hour, the award being retro­
active to July 1, 1923, and to continue 
in force until June 30 of the current 
year. 

Railway Wants Relief.-The Chick­
asha, Okla., City Council is attempting 
to find ways and means to co-operate 
in securing continued car service for 
Chickasha. A letter from C. F. Wood­
worth of Wakefield, Mass., treasurer 
and general manager of the Chickasha 
Street Railway, advised the Council 
that the company was operating at a 
loss and would be compelled to discon­
tinue service unless substantial relief 
measures could be adopted. An 8-cent 
fare, a substantial reduction in taxes 
and a lower power rate for electricity 
are suggested as three needed measures 
of relief. The City Council is believed 
to be anxious to co-operate and has 
asked the Chickasha Gas & Electric 
Company to consider the possibility of 
reduced power rate. It is stated that 
the road has paid no bond interest this 
year and has had a net loss from oper­
ation. 

St. Louis Survey Planned.-The sur­
vey of rapid transit engineering and 
financial methods to be made under the 
direction of President E. R. Kinsey of 
the St. Louis Board of Public Service 
will require probably nine months' time. 
C. E. Smith, consulting engineer for 
the city, will do most of the work and 
will be assisted by men from his own 
office and certain members of Mr. Kin­
sey's staff. Compilation of data as to 
plans followed in other cities will come 
first. It will also be necessary to make 
a survey to ascertain what sewer, 
water, cable and gas lines will be af­
fected by the proposed subways. 

Wages Increased Two Cents ....... An in­
crease of 2 cents an hour in the pay 
of employees of the Rochester, Lock­
port & Buffalo Railway, Buffalo, N. Y., 
was granted on Oct. 30 following a 
lengthy conference between James Lar­
gay, vice-president of the street rail­
way union, and W.W. Foster, president 
of the railway. The new wage became 
effective on Nov. 1. Trainmen were 
receiving 53 cents an hour and were 
seeking 57 cents. 

Bonus Awarded for Safety.-Train­
men of the Nashville Railway & Light 
Company, Nashville, Tenn., were paid 
$3,980 in bonuses for the first eight 
months of 1924, because accidents were 
reduced. Thirty-four motormen and 
operators on Aug. 31 had gone through­
out 1924 without one accident and with­
out faiiing to attend a single safety 
meeting by the company in the interest 
of accident prevention. Both of these 
accomplishments are the objectives of 
the bonus awarded every four months 
by the company. 
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Financial and Corporate Iii 
Net Falls Off 

Third A ,·enue Rn ii way Reports a De­
crease of $226,014-Will Pro,·ide 

Bus Sen-ice If ~ccessary 

For the fiscnl year ended June 30, 
1924, the operating revenue of the 
Third Avenue Railway System, New 
York, X. Y., was $14,649,265, an in­
crease of $242,481 compared with the 
fiscal year ended June 30, 1923. This 
stntcmcnt wns contained in the recent 
report of S. W. Huff, president, to 
the stockholderl! of the company. The 
operating expense wns $11,173,480, nn 
increase over the prcviou11 year of 
$446,496. The incrcnsc in expenses wns 
greater than the increase in receipts, 
due to 11cvcrnl cnuscs, cspccinlly to 
the increased traffic congestion in the 
streets, resulting in the slowing up of 
service and the lncrcn!lc of nccldcnts. 

Mr. Huff i;;nid that the incrcnsc in 
congestion on the streets wns making 
it more difficult to render an nttrnctive 
service and was ndding to the cost of 
operation. He stated that from dntn 
collected by his company at a number 
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of traffic points it was shown that it 
took from five to seven times as much 
street spncc to pnss n single pnsscnger 
through the streets by means of auto­
mobiles and taxicabs as was required 
to pnss them in street cars. 

On the question of bus operntion the 
report stated that there was unques­
tionably n field for bus operation, and 
nt the present time there was n desire 
on the part of the public to ride in 
buses. President Huff snid there were 
streets in which travel was not suffi­
cient to justify the installntion of elec­
trical equipment, or where, for other 
rensons, such instnllation was undcsir­
nblc, where buses could operate more 
1Btisfactorily nnd where the public wns 
willing to pay for the increased cost 
of bus transportation. lie ,;;aid thnt 
such bus opcrfttion could be made more 
efficient and aen·lceablc to the public 
when co-ordinated with existing trolley 
lines. 

President Huff snid It was interest­
ing to note that todny the electric 11ur­
face lines of the greater city of New 
York were carrying n larger port!Qn of 
the tot,il number of pas!'cngers carried 
on 11urfnce lines, elevated lines and 11ub­
way lines than they had since aubway 
lines became n big factor in the trans­
porwtion of the city. The use of sur­
face car lines in rt'Cent yenfll has in­
creased fsstcr than the use of subway 
and elevated lines. During the fiscal 
year ended June 30, 1924, more than 
42 per cent of all the passengers car­
ried by subwny, elevated and 11urfacc 
cafl! were carried on the surface csrs 
of the city. 

He said that considering the present 
bus agitation the directors felt it wns 
their duty to the security holders to 
make npplicntion for franchises for a 
bus system, to be operated in co-ordina­
tion with the electric lines; that the 
plan generally is to charge a IO-cent 
fnrc on the buses and to gh-e free trans­
fers to the electric lines. lie aaid that 
the company hnd changed it.'I moth·e 
power from the honic to cable, and 
from cable to electricity as the effi­
ciency and dcsirnbility of each class of 
moth·e power wns developed, and to 
the extent that buses nre desirnble as 
a supplement to electric car operation 
or as a substitute for it the directors 
of the Third Avenue Railway felt that 
they should offer them to the public. 

The consolidated statement of income 
for the years emlcd June 30, 1924 nnd 
1923, is contained in the accompanying 
table. 

New Orleans Earnings Sufficient 
to Care for In terest Obligat ions 
The report of the New Orleans Pub­

lic Service, Inc., for the twelve months 
ended Sept. 30, 1924, gives the net oper­
ating income of the company at $3,466,-
603 !or the year, a gain of $119,236 over 
the preceding year. The rate base of 
the company, upon which it i!, nllowe<l 
a rate of return of 7.5, increased from 

$52,939,371 to $55,242,089, or approxi­
mately $2,203,718. This resulted in n 
decline in rnrnings to 6.48 per cent, as 
compared with 6.61 for the twelve 
months ended Sept. 30, 1923. The out­
standing obligations of the company 
are only about 6 per cent of the rate 
base, which will. make its earnings of 
6.48 per cent for the year ample to care 
for nil interest and dividends in out­
standing securities. The total asset.,;; of 
the company increased from $61,126,208 
to $67,838,787. Cash on hand when the 
report wns closed was $1,335,700, vdth 
$1,576,963 on hand for materials and 
supplies. The sum of $1,420,592 was 
spent during the year for renewals and 
replacement rcscn·cs. 

Court Hefuses to Dismiss 
S30,000,000 Subway Suit 

Judge Knox in United States Court 
has denied the city's motion to dismiss 
the suit brought by Lindley ~I. Garri­
son as recch·cr for the New York 
Municipal Railway Corporation to re­
cover approximately $30,000,000 from 
the city because of delays in the ful­
filment of contracts to build subways. 
The motion attacked the jurisdiction 
of the (cdcrnl court and the legality 
of naming the city as a defendant. 

Judge Knox held that the federal 
court had full power "to award relief 
in equity upon a strictly legal demand." 
Ile wrote thnt the suit would "invoh·e 
an inquiry which for detail, itemiza­
tion and proof will probably surpass 
any n~ounting with which the court 
is acquninted, and it would be most 
unfortunntc if jurors were called upon 
to undergo the hardships of such an 
ordeal." 

The city'll motion was made after 
the New York Rapid Trnnsit Corpora­
tion, fts owner of the assets of the 
New York Munlcipnl Railway Corpora­
tion, had been granted leave to inter­
vene as a party plaintiff In the suit 
instituted by the receiver. 

Another Block of Chicago 
Property's Stock Offered 

Sale of 10,000 shares of prior lien, 
7 per cent stock of the Chicago, North 
Shore & ~lilwaukec Rnilroad, High­
wood, JII., under the customer-owner­
ship plan was announced recently by 
officials of the company. The stock will 
be sold for $100 a share, par \'Blue. 
This is the 11econd block of prior lien 
authorized for sale by the Illinois Com­
merce Commission, the firllt block of 
$1,500,000 having been sold about a 
year ago. The second block, as in the 
cnse of the former sale, will be dispo!<ed 
of by eraployee-!lalesmen, eYcry em­
ployee of the railroad who signifies his 
interest being made an authorized ttall'!l­
man of the stock. 

The sale was opened at h~o special 
meetings of employees called for the 
purpose, which were addrc.~!<ed by Brit­
ton I. Budd, president, and other offi­
cials. The first block met with a readr 
market among patrons of the North 
Shore Linc and it is believed that the 
ndditional $1,000,000 will go c,·cn bet­
ter because of the establishment in the 
minds of the people of its nluc. 
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California Commission Reviews 
Valuation Cases 

Important work has been done by 
the California Railroad Commission 
during the last fiscal year in the matter 
of valuations of properties of public 
utilities either in rate-making proceed­
ings or in proceedings involving con­
demnation of those properties by mu­
nicipalities; also in the valuation of 
railroad properties in co-operation with 
the Interstate Commerce Commission. 
An important part of the valuation 
work carried on during the year has­
been the appraisal of lands owned by 
public utilities within the State of Cali­
fornia, which has involved the determi­
nation of the value of lands amounting 
to approximately $20,000,000 in con­
nection with the various proceedings. 

In addition to the valuations carried 
on in connection with the regulatory 
work of the commission, a limited 
amount of work has been done in con­
nection with the valuation of the Los 
Angeles Gas & Electric Corporation's 
electric properties involved in the con­
demnation proceeding filed by the city 
of Los Angeles. A relatively large 
staff of engineers has been employed 
during the entire year in connection 
";th the determination of the value of 
the city properties of the Los Angeles 
Railway and the Pacific Electric Rail­
way. This involves property exceeding 
$50,000,000. Toward the close of the 
fiscal year work was commenced in 
connection with the valuation of all the 
electric properties of the Pacific Gas 
& Electric Company and Great Western 
Power Company in the city of San 
Francisco. --------

New Corporation to Develop 
Cities Service's Utilities 

Formation of a new $100,000,000 cor­
poration by the Cities Service Com­
pany, New York, to provide a vehicle 
for the development and expansion of 
its public utility enterprises is under 
way, to be known as the Cities 
Service Power & Light Company. Its 
authorized capitalization will consist 
of $20,000,000 of bonds, $10,000,000 
of preferred stock, $5,000,000 of sec­
ond preferred stock and $65,000,000 of 
common stock. 

The Cities Service Company will own 
all the common stock of the Cities 
Service Power & Light Company, into 
which will be placed the common stocks 
of public utility companies operating 
in 15 states and serving a population 
of more than 2,000,000 scattered over 
400 communities. Among the impor-

tant properties to be included will be 
the Toledo Traction, Light & Power 
Company, which owns the Toledo Edi­
son Company; the Ohio Public Service 
Company; Public Service Company of 
Colorado, including ownership of the 
Denver Gas & Electric Company; Kan­
sas City Gas Company; the Empire 
District Electric Company and the St. 
Joseph Railway, Light, Heat & Power 
Company. 

Gross business of the properties com­
pr ising the new corporation, it is under­
stood, will total more than $49,000,000. 

Formation of the new company will 
have no effect on the financial struc­
ture of the parent company except to 
provide a more flexible medium for de­
velopment of the public utility phase 
cf its business. This step is under­
stood to have been long contemplated to 
establish a clear-cut division between 
the oil and utility enterprises of Cities 
Service and to make more effective the 
activities of the parent company in 
both fields. 

Officers of the new company will in­
clude the principal executives of the 
Cities Service organization. 

Right to Discontinue Lines 
Sought in Mobile 

Discontinuance of certain railway 
service at Mobile is sought by the 
Mobile Light & Railway Company in a 
petition filed with the Alabama Public 
Service Commission. The petition was 
accompanied by a financial statement 
for the year ended Sept. 30, 1924, to the 
effect that the company's net income 
from railway operations for the year 
amounted to less than 1 per cent of its 
valuation. The company asked permis­
sion to take up tracks on Wilkinson 
Street from Charleston Street to Wash­
ington Avenue and on Washington Ave­
nue from Wilkinson Street to South 
Carolina Street and to abandon service 
on Wilkinson Street and Washington 
Avenue and further asks to be permit­
ted at any time during the next two 
years to take up the track on Old Gov­
ernment Street from its intersection 
with Government Street to Williams 
Street. 

Traffic Declines on Detroit 
Street Railways 

The city of Detroit, Department of 
Street Railways, has given out operat­
ing statistics for the months of July, 
August and September. Income and 
traffic figures are included in the ac­
companying table. 

CITY OF Dl,;'l'ROIT. DEPARTMENT OF STREET RAILWAYS 

July. July, AugU&t, Augu•t, Sept., Sept., 
1924 1923 1924 1923 1924 1923 

:fo~I re\'enu_e from traru,portation. 0 •• • $1,598,875 $1,660,055 $1,592,551 $1,671,959 $1,587,292 $1,766,670 
o al operaUogrevenue • . . .. . . ... . . . . 1,669,815 1,764,IH 1,639,962 1,754,349 l,6H,788 1,843,027 

Totaloperati.ngexpenat'8 . . .. • ... . . . .. 1,175,483 1,299,326 1,168,HS 1,314,975 1,170,524 1,360,890 

'.'<et revenue railway operations. ...... $494,332 $464,848 $471,617 $439,375 $484,264 $482,137 
Tax.• and rent deduction........ ...... 59,798 59,158 59,798 59,188 59,706 59,I.S8 

Xet operating income.......... ...... $434,533 $405,689 $411,819 $380,186 $424,558 $422,979 
Total non-operatiog income..... ...... 27,898 1,274 46,600 4,682 14,155 1,059 

GroM incom•.. . . . . . . • . . . . • . . . . . .. . 
Total deductiooa from gro~• income ... . 

N'et inr.ome, ..... . .. . . .. ... , . 
Total car-mil•• operated .. •..•.. , . . 
Total p&M:~n.ctrrs carried . . . , ..... . 

$462,431 $406,963 $458,4 I 8 $384,868 $438,7 I 3 $424,037 
432,312 376,012 428,102 376,929 q 412,192 364,824 

$30,119 $30,951 $30,316 $7,939 $26,521 $59,213 
3,828,996 4,327,150 3,774,519 4,H6,975 3,683,651 4,157,839 

35,159,475 40,9H,203 H,962,639 4 l,308,H9 H,825,027 38,385,837 

$7,000,000 Refunding Issue 
Approved at Worcester 

Stockholders of the Worcester Con­
solidated Street Railway at the annual 
meeting in Worcester, Mass., on Nov. 5, 
voted to ask the State Department of 
Public Utilities for authority to create 
$7,000,000 in first and refunding mort­
gage bonds. The board of directors will 
have power to issue and sell bonds at 
such times and in such amounts as may 
be necessary to meet the maturing bond 
issues of the company. The bonds will 
be sold in series with different maturity 
dates and different coupon rates, de­
pending entirely on the bond market at 
the time the money is needed. None 
of the bonds will bear interest at more 
than 6 per cent. 

Clark V. Wood, president of the com­
pany, said the amount the directors 
suggested to the stockholders as a limit 
for the new bond issue was consider­
ably more than the amount needed to 
meet the two maturities falling due in 
1925. The mortgage will be so drawn 
that it will cover the entire property 
and equipment of the railway sub­
ject to the present underlying liens. 
Eventually, with the maturing of these 
liens, the new issue would become a 
first mortgage. . 

Two issues mature next year which 
must, be met by the company. They 
are the Worcester & Southbridge Street 
Railway first gold 4!s, dated June 1, 
1905 and due June 1, 1925, and the 
Wor~ester Consolidated Street Railway 
debenture gold 7s, dated March 1, 1900, 
and due March 1, 1920, but extended 
to March 1, 1925. The first of these 
issues is outstanding at present to the 
extent of $200,000 and the second to 
the extent of $700,000. 

These two issues are the first of a 
series that will fall due within the next 
three years involving $3,083,000. Of 
the company's funded debt only th~ee 
additional issues will be outstandmg 
after 1927. One of these, totaling 
$1,449,000, will mature in 19~0 and two 
others, totaling $124,000, will mature 
in 1939. 

President Wood said the earnings of 
the company had been increasing 
slowly in the last quarter. The de­
crease in the gross earnings and the 
falling off in the number of passengers 
carried earlier in the year he assigned 
to unfavorable industrial conditions. 

Form of Electric Railway Supple­
ment to "Chronicle" Changed 
"The Public Utility Compendium" is 

the title which the Commercial & 
Financial Chronicle, New York, has 
applied to the publication issued by it 
on Nov. 1 to replace that paper's for­
mer "Electric Railway Section." The 
compendium will be issued twice a year 
without extra charge to every annual 
subscriber of the Chronicle. 

As the change in name implies, the 
new publication is much more com­
prehensive than the old, both in char­
acter and scope. It covers public util­
ities of every kind and description. 
Light and power companies are now 
represented, as well as the electric 
railways, and in addition there are 
water and gas companies and tele-
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graph, telephone, cable and radio cor- strictive and burdensome clauses. The 
porations. It is explained in part, as properties are under the executive 
follows: • management of Stone & \Vebster, Inc. 

the citizens on the question of prfrat 
or public ownership and the result wa 
a vote of 458 to 176 for private own~r 
ship. A 30-ycar franchise was arrang In one particular lhe change hns been 

forced upon us. The opernllon ot the elec­
tric rnllway11, urban and Interurban, Is now 
quite generally combined with the light 
and power business. and IL l11 no longer 
possible lo dltrerenllate between the two. 
The development has grown oul ot the 
wonderful extension In I he use ot electricity 
which Is the dl11llnctlve feature ot recent 
times. • • • The next step was lo unite 
the local unlls 110 that they might Merve 
larger areas, and out of these undertaklng11 
have grown In turn the big combinations 
which, by reason of their aplendld achieve­
ments In electrical development nnd In 11erv­
lng lhe advanced needs ot man, are exclllng 
the wonder and the admiral Ion of the world. 

Brooklyn City Declares an Extra 
of 5 Cents a Share 

Directors of the Brooklyn City Rail­
road on Nov. 6 declared a regular 
quarterly dividend of 20 cents a share 
and an extra dividend of 5 cents a 
share on the 1,600,000 shares of stock 
now outstanding, or $400,000. The 
stock is of $10 par value. 

The company has paid three quar­
terly dividends of $300,000 each on 
the 1,200,000 shares of capital stock 
outstanding prior to Sept. 30. For the 
full calendar year the company will 
have paid to stockholders $1,300,000 in 
dividends, and the company's surplus, 
according to President H. Hobart 
Porter, will have been increased by 
about $450,000. These results are 
based on estimated net earnings for 
the year of $1,750,000, which is appli­
cable to dividends and surplus. For 
the first three-quarters of the year the 
net was $1,394,087. 

Guaranteed Bonds of Lake 
Charles Property Offered 

Stone & Webster, Inc., recently of­
fered at 95 and interest $750,000 of 
first mortgage 51 per cent gold bonds, 
known as Series A, of the Lake Charles 
Electric Company, Inc., Lake Charles, 
La., ,,;th guaranteed principal and in­
terest by the Eastern Texas Electric 
Company of Delaware. The bonds 
were dated Aug. 1, 1924, and arc due 
Aug. 1, 1949. 

The Eastern Texas Electric Company 
recently purchased the street railway, 
electric light, gas and water systems 
and plants in Lake Charles, La. The 
purpose of the issue is to provide n 
portion of the funds required for the 
purchase of the above properties. The 
balance has been raised by the sale of 
capital stock of the Lake Charles Elec­
tric Company, Inc., the entire issue 
having been purchased by the Eastern 
Texas Electric Company of Delaware, 
which also controls, through stock 
ownership, the Eastern Texas Electric 
Company of Texas and the Port Arthur 
Ice & Refrigerating Company. The 
Eastern Texas Electric Company (Dela­
ware) was recently organized to ac­
quire and hold the stock of the Lake 
Charles and other companies. 

The Eastern Texas Electric Com­
pany of Delaware guarantees the pay­
ment of principal and interest on this 
issue of series A bonds. 

The Lake Charles Electric Company, 
Inc., has obtained new franchises dur­
ing the current year, which run for a 
25-year period and are free from re-

$400,000 in Shares Sold.-The Wis- and approved by the voters on May 2 
consin Traction Light, Heat & Power 1912, but following aome difficulties th 
Company, Appleton, Wis., has disposed city took over the project and author­
of $400,000 of its $500,000 issue of 7 ized the raising of $300,000 by dcben­
per cent preferred shares. The sale tures for construction purposes. Opera­
was started on July 16 and the shares tion for first year ended June 30, 1914, 
have been purchased by 700 new owners, showed a loss of $14,542 and each 
most of whom are residents of the fiCty- succeeding year has continued to show 
one places in which the company sup- a loss, with a ;eport~ loss in 1923_ of 
plies a utility service. $41,000. The _lme ~ons1sts of 9.91 miles 

Wants to Remove Certain Tracks.- •of trl!ck.. It Is said that t_enders h&\'e 
The Union Traction Company, Santa been mvtted for the operation of _buses. 
Cruz, Cal., has applied to the Railroad Abandonment of Lines ~ulhonud.7'""" 
Commission for permission to abandon The Oklahoma Corporation Comm1s­
servicc to Cliff Drive and to remove sion has authorized the Oklahoma 
its tracks on Mission Street from Locust Union Railway to abondon its Forrest 
Street to Pacific Avenue. Park line and the Fife Place line. The 

Carhouses Sold.-The United Electric company. is also gh-en permiss~on to 
Railways Providence R. I has sold take up its tracks, poles and v.·1re on 
two troll~y carhouses' used for storage the street.'! included in these lii:i~: The 
purposes and two more are for 11a!e nt comp~ny first 11ecure~ perm_1ss1on of 
the present time. the city throu_gh a city ordinance to 

. . abandon the Imes and then took the 
. Authorizes Track Removal.-Perm1s- matter up v.;th the commission, as was 

s1on has been grai:ited to the Trenton ted i th ELECTRIC RAILWAY Joca-
& Princeton Traction Company, Tren- no n e 
ton, N. J., to remove as much of Its NAL of Oct. 25-
track as lay between the terminus of Buys Bus Line.-The bus line ba­
the line In Lambertville, N. J., and the tween Hammond and Crown Point, Ind., 
center of the bridge spanning the Dela- has been purchased by the Gary Street 
ware River between Lambertville and Railway and is being run by that com­
New Hope. Abandonment o( the com- pany. Three buses are now in opera­
pany's line in Pennsylvanin has already tion between the towns and psssengers 
been sanctioned by the Pablic Service are carried to Griffith, Highlands a 
Commission of that state. Munster. Service to Calumet City ii• 

~et Income Falls Otr.-For the nine included in the schedule for the Garr 
months period of the present year the Street Railway bus line. 
Twin City Rapid Transit Company, ~early $j,000,000 In Taxcs.-Elt'ctric 
Minneapolis, Minn., report11 gross reve- railways In Wisconsin, numberinir 
nues of $9,527,686. This compares with twenty-one operating light, power and 
$10,210,796 last year. The operating heat properties in connection thcrev.;th, 
expenses decreased from $7,267,192 for \\;II pay $3,560,968 in taxes for Hl~.a. 
the nine months period of 1923 to $6,- based on n valuation of $125,375,000. 
968,918 for a similar period of the pres- In 1923 these companies paid taxe11 of 
ent year. The net income fell off about $2,171,140 on a valuation of $104,410,-
36 per cent. It was $1,151,756 for the 000. The Milwaukee Electric Railv.·ay 
months of January to September, 1923, & Light Company again heads the list 
inclusive and $739,526 for the similar \\;th a valuation on its properties of 
months of the current year. $71,500,000 and n tax debt of $1,476,-

Earnini:s Decrease.-For the third 985.51. 
quarter of 1924 the St. Joseph Railway, He,·enue Falls OIi'. - For the thrce 
Light, Heat & Power Company, St. months ended Sept. 30, 1924, the pai.­
Joscph, Mo., reports earnings for the scnger revenue of the Brooklyn City 
railway department of $209,042. Com- Railroad, Brooklyn, N. Y., was $2,if-6,­
pnred with a similar period in 1923 the 005, against $2,877,627 for the corl"e!'• 
railway receipts showed a decrease of ponding three months n year ago. The 
$37,794. The decrease in the earnings net corporate income fell off from 
of the railway department has been $486,438 for the period ended Sept. 30, 
gradual since the beginning of 1922, 1923, to $331,192 for the period from 
only two quarterly periods during that July to September, 1924. 
time showing a slight increase com- Branch Line to Be Sold.-The re­
pared with the previous quarter. The ceiver of the Indiana, Columbus & 
banner quarter for the railway depart- Eastern Traction Company, Sprini;:-field, 
ment was the last quarter of 1920, Ohio, recently asked authority of tht> 
when receipts were $318,571. They are State Public Utilities Commission for 
now averaging about $100,000 less than permission to abandon and sell the 
that amount. branch road running from Dayton to 

:Manitoba Property to Suspend Serv- Union City. This action was In ac­
ice.-The Brandon l\lunicipal Railway, cordance ";th an order ol Federal 
Brandon, Man., it is reported, is to Judge Killits of Toledo ordering sale 
cease operating and is to be replaced of this line. The Union City branch 
by buses. The Brandon Electric Rail- has been losing money for some yeart<, 
way was incorporated by the Manitoba according to a statement made by J. :\I. 
Legislature in 1911. According to the Pogue, general manRger of the com• 
Canadian Railway and Marine World, pany. A request has been filed by thl' 
plans at that time were made for build- Dayton-Columbus Transportation Com­
ing 10 miles of line and arrangements pany, a subsidiary of the traction com­
were discussed for the city to issue pany, for a certificate to operate a 
debentures to aid in the construction. bus line between Dayton and Union 
Finally it was agreed to take a ,·ote of City by way of Greem;lle, between 
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Dayton and Brookville and between 
Urbana and West Jefferson. It is said 
I.hat the light-weight traction cars now 
being operated over the present route 
lvill be sent to Springfield, where they 
IVill be placed in service on the Spring­
~eld-Lima route. 

Recei\·er Named for Long Island 
Electric.-A petition has been pre­
ented to Justice Leander B. Faher in 
lueens Supreme Court on behalf of the 
~base N'ational Bank, asking for ap-

pointment of a receiver in a fore­
closure action which has recently been 
started against the Long Island Elec­
tric Railway, Long Island City. It is 
revealed that it is planned to try to 
unite the surface lines in Queens and 
Nassau and into one system as feeders 
for the elevated lines and subways that 
are being extended into Queens. Lin­
coln C. Andrews, who was formerly the 
general manager of the Long Island 
Electric Railway, has been appointed 
receiver. 

Book Reviews 

Electric Railway Handbook 
A reference book of practical data, for­

ktulas and tables for the use of operators, 
nglneers and students. By Albert S. Richey, 
onsultlng engineer and professor of electric 

tallway engineering "'orcester Polytechnic 
nstltute. Second edition, 798 pages, Illus­
rated. :IJcGraw-Hlll Book Company, New 
·ork. H. 

Since the publication of the first 
~ition of this book in 1915 there have 
been many changes in electric railway 
oractices. Unlike "Electric Railway 
rransportation," the second edition of 
~-hich is reviewed on this page, Rich­
ey's "Handbook" treats of the material 
Ride of the railway property. While 
he fundamental principles of electric 
ailways have not changed, as is indi­
atcd by the retention in the sec<?nd 

!edition of most of the matter deahng 
t,•,ith theory that appeared in the for­
mer edition, there are striking changes 
thown in applications. Particularly is 
his true with regard to the light­

~,·eight types of car. The chapter on 
.-oiling stock has been completely re­
lwritten. 

A much greater use of track con­
Mruction and maintenance machinery 
made necessary the complete revision 
bf that subject. Other sections have 
been revised more or less extensively 
o conform with the latest practices. 
n this connection particular reference 
s made to the standards and practices 
bf the American Electric Railway En­
gineering Association, many of which 
are quoted in full or in part. Numer­
ous references to articles appearing in 
ELECTRIC RAILWAY JOURNAL also are 
included. 

Comparatively few cost data appear 
in the new edition, but where such 
!figures are given they are accompanied 
either by basic unit costs or the dates 
,which ,apply, so that they can be con­
verted to the present level. 

There is much of value to the elec­
tric railway engineer in the volume, 
and with the many changes that ap­
pear in the new volume it is well worth 
while substituting it for the earlier 
~dition. 

Transactions Index, Volume 1-45, 
1880-1923 

PubllRhed by the American Society ot 
l\lechanlcnl Engineers, New York, 1924. $3. 

The present index to the Transac­
tions of the American Society of Me­
chanical Engineers is the fifth which 
has been published, although none has 
been issued since the appearance of 

Vol. 27, which contained the index to 
Vols. 1 to 25, inclusive. For that rea­
son, and because comparatively few 
complete editions of the Transactions 
are available, the present index applies 
more particularly to Vols. 26 to 45, in­
clusive. 

The general style of the Engineering 
Index, published by the society, has 
been followed, grouping alphabeticall~• 
all items under authors' names and 
subjects. This index should greatly in­
crease the value of the Transactions for 
reference. 

Electric Railway Transportation 
By Henry W. Blake, editor ELECTRIC 

RAILWAY Jov RN"AL, and Walter Jackson. 
fare and motor bus consultant. Second 
edition. revised. J\fcGraw-Hlll Book Com­
pany, Inc., New York. 449 pages, lllustrated. 
Cloth, $5. 

This is a thorough revision of the 
book published in 1917 by t}ie authors. 
While the same general form of pres­
entation and chapter headings has 
been adhered to, there are many 
changes throughout the book. 

When the first edition appeared the 
effects of the World War were just be­
ginning to be felt. Five-cent fares 
were in force on nearly all city rail­
ways in America, the one-man car was 
just being introduced, "jitney" opera­
tion was still in its infancy, and only 
very few electric raiiways had even 
considered the operation of buses. The 
idea of merchandising transportation 
had made little headway, largely be­
cause most managements were content 
to take what revenue came naturally 
without special efforts toward ride 
salesmanship. 

Many new types of cars are discussed 
in the chapter on "Car types in rela­
tion to traffic," showing the great prog­
ress that has been made in the design 
of street and interurban cars, particu­
larly the development of light-weight 
and one-man designs. The chapters on 
adjustment of service to traffic and 
preparation of timetables have both 
been revised in the light of new de­
velopments looking toward greater util­
ization of men and equipment. 

The complete revolution which has 
taken place in fares and fare collection 
methods and practices is shown by the 
entire revision of the chapters on these 
subjects. Practically every type of 
fare and fare collecting method in use 
in this country, and many developed 
abroad, are discussed. 

A new chapter on motor bus opera­
tion by electric railways traces the de-

velopment of this phase of the industry 
from its inception, considering the field 
of this vehicle and types of equipment 
desirable. Trackless trolleys and gas 
or battery rail cars are also treated 
briefly in this chapter. 

To make room for the added material 
the chapters on "competition" and 
"freight and express" have been 
omitted from the second edition. The 
authors state that the former is covered 
in the chapter on motor-bus operation, 
while there have not been many changes 
in freight and express practices since 
1917. 

Elektrische Zugfiirderung 
Train or Car Operation. By Dr. E. E. 

See !ehlner, Vienna. With a chapter on 
Rack and Cable Railways, by H. H. Peter, 
Zurich, 659 pages; 751 lllustratlons. Sec­
ond and enlarged edition. Published by 
Julius Springer, Berlin. 

This is the most extensive and schol­
arly volume on electric railway engi­
neering published in Germany since 
Zehme's important treatise. As in the 
first edition, which was published in 
1922, Dr. Seefehlner has limited the 
scope of his book very largely to the 
purely electrical engineering side of 
electric railroading; that is to say, he 
does not include track except so far 
as the return circuit is concerned, 
considers power stations only briefly, 
and does not discuss transportation 
questions. Heavy electric traction is 
treated more comprehensively than 
tramways, and there is an especially 
valuable section of 84 pages giving 
data, drawings and photo-engravings 
of the principal electric locomotives 
in different parts of the world. The 
subject of train resistance is very 
thoroughly discussed and in this sec­
tion as elsewhere in the book, mathe­
matics is used extensively where it 
helps to clarify the discussion. In the 
chapter by Mr. Peter, the cable rail­
ways considered are primarily those 
for mountain installations. A valuable 
feature of the book is the inclusion, 
with the discussion of each -subject, of 
an extended bibliography on that par­
ticular topic. American practice is 
treated in the book, and the ELECTRIC 
RAILWAY JOURNAL is extensively quoted. 

Principles of Business Writing 
By T. H. Balley Whipple, literary C'rltlc 

W estinghouse Electric & Manufacturing 
Company, published by the ·w estlnghouse 
Technical Night School Press, East Pitts­
burgh, 192 pages. 

Originally the chapters in this book 
were prepared by Mr. Whipple for 
"Sales Letter," a Westinghouse pub­
lication intended for private circula­
tion, and its purpose was to help in 
the production of clear letters and re­
ports by those to whom it was ad­
dressed. The demand from outside, 
however, became so great that it was 
decided to put the material in book 
form. There are five parts as follows: 
I. Introduction. II. Principles of Busi­
ness Letter Writing. III. Words and 
Phrases Often Misused. IV. Report 
Writing. V. Letter Writing. There is 
also an appendix, including some sug­
gestions to authors of technical papers. 
The book is well worth inclusion in the 
library of every one who has occasion 
to do much business or technical 
writing. 
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Personal Items 

A. · C. Jordan, general electrical 
superintendent of the Elmira Water, 
Light & Railroad Company, Elmira, 
N. Y., has been relieved of the super­
vision of the maintenance of railroad 
equipment department. F. G. Maloney, 
superintendent of the railroad depart­
ment, now has charge of the mainte­
nance of equipment department as well 
as of track and transportation depart­
ments. These changes were made 
effective Oct. 22. 

Sterling• T. Dow will resign as man­
ager of the York Utilities Company, 
Sanford, Me., on Dec. 1. He has been 
connected with the rnilroad company 
for fifteen years, being assistant treas­
urer for ten years, before his promo­
tion to general manager. He was at 
one time freight agent of the Maine 
Central Railroad at Bangor and re­
signed to become assistant treasurer 
of the York Utilities. The York Util­
ities Company, formerly the Atlantic 
Shore Line Railroad, operates cars from 
Sanford to Biddeford, through Kenne­
bunk and from Town House to Cape 
Porpoise and Kennebunkport. 

A. L. C. Fell, general manager of 
the London County Council Tramways, 
is retiring, owing to ill health. He has 
occupied the post for 21 years. Much 
regret is felt in British tramway circles, 
as l\lr. Fell is one of the bl'st known 
and most highly esteemed men in the 
fraternity. Prior to coming to London 
he was manager of the Sheffield Corpo­
rn tion Tramways. He is a prominent 
member of the Municipal Tramways 
Association. He is an engineer by 
trnining and has been able to supervise 
alike the technical and administrative 
sides of the business. Mr. Fell is 55 
years of age. He will receh·e a retir­
ing allowance of about £1,000 a year. 
Mr. Fell was one of the men who took 
great pains to assist the A.E.R.A. com­
mittee on foreign operation in making 
its observations this past summer. 

W. H. Sawyer was the principnl 
speaker at a meeting of the \Vomcn's 
Republican Club of East St. Louis 
shortly before election day. It is not 
often that a public utility man will 
make the personal sacrifice to get out 
and do his bit for the cause of good 
government. Mr. Sawyer spoke at 
some length in behalf of !\fr. Coolidge 
nnd l\lr. Dawes, both of whom he has 
known personally for some 40 years. 

W. W. Tarleton became assistant 
purchasing agent of the Georgia Rail­
way & Powl'r Company on Oct. 1. He 
was formerly purchasing agent of the 
Dixie Construction Company, a branch 
of the Alabama Power Company. 

Fred W. Spring, superintendent of 
the Westbrook division of the Cumber­
land County Power & Light Company, 
Portland, Me., for the last 32 years, 
recently retired. His first position was 
that of a railroad conductor when the 
company was building the Westbrook 
road in 1891. For six months l\lr. 
Spring was in charge of the construc­
tion work. When the road wns opened 

on June 28, 1892, l\lr. Spring was ap­
pointed superintendent. He has held 
that position continuously since then. 
Mr. Spring's son, Frank B. Spring, 
who has been his assistant for a num­
ber of years, has been promoted to suc­
ceed his fathl'r. Harry K. Higgins will 
become the assistant superintendent. 

D. S. ~lcManus Superintendent at 
Lake Charles 

The new superintendent of the Lake 
Charles Electric Company, Inc., Lake 
Charles, La., is D. S. Mc:l[anus, who 
was transferre,I recl'ntly from the 
Houston Electric Compnny, Houston, 
Tex. 

:\[r. l\lcManus has been in the mil­
way field a comparatively short time, 
but in a period of four years he has 
proved himself invaluable to his man­
agement. He entered the employ of 
the Houston Electric Company, a Stone 
& Webster property, on Sept. 1, 1920, 

after being graduated from college as 
ell'Ctrical engineer. He served in the 
various departments until July I, l!l21, 
at which time he was made assistant 
to the manager of the Houston Electric 
Compnny and the Galveston-Houston 
Electric Railway. In that capacity he 
remained for more than a year and was 
then transferred to Lake Charles, where 
he is now in charge of the street rail­
way, construction and distribution sys­
tems of the light and power, water and 
gas departments, as well as the dclh·ery 
departments of the ice plant. 

The property ";th which Mr. Mc­
l\Ianus is now associated is under the 
executive management of Stone & Web­
ster and is controlled by the Eastern 
Texas Electric Company of Delaware. 
The Lake Charles Electric purchased 
the old Lake Charles Railway, Light & 
Water Works Company on Aug. l of 
this year. 

Unosuke Kurihara, chief secretary 
of the car operation department of the 
Municipal Electric Bureau, Tokio, is on 
a ,·isit to thhi country to study electric 

railway operation, particularly rap 
transit conditions. Later he expects t( 
visit Europe. 

her Frasl'r, publicity manager of t 
London Underground electric railwa) 
companies, has resigned that office 
become manager of the .Horning P 
London. A. L. Barber, commercial 
manager of the companil's, will for til 
time carry -0n the duties of publicil} 
manager in addition to his re~ular 
worl:. It was under Mr. Fraser's direc. 
tion that much of the excellent work 
in bettering public relations in Lond 
has been done for the so-called Uncler, 
ground group. This work included tla 
advertising of the lines, one of the m 
important features of which wa:- tilt 
use of art posters, which have attracted 
attention in all parts of the worlJ 
American electric railway men ";11 
remember ;\[r. Fraser as one of lhE 
party of London Underground railw 
officials that ,·isited this country 
!\[ay, 1923. 

Obituary 
!\laurice Tremper, roadmaster of t~ 

Seattle Municipal Railway, Seattle 
Wash., a 11ystem which compri;:l's 2 
mill's of line, for ten years, clied in that 
city recently, at the age of 57 year11. 
!\lr. Tremper before going to Sl'attt, 
was roadmaster of the Detroit Unite,l 
Railway for 12 years. 

Charles A. Piper, for ten yl'ars super, 
intendent of the Key System Tran II 
Company, Oakland, Cal., died suddenlJ 
in that city, Oct. 26. !\[r. Piper wa 
identified \\;th the Key System ever 
since its establishment in Oakland. 
During the first ten years of the com• 
pany's existence he Sl'rved as general 
superintendent. He was 57 yeani old 

F. J. Frey, division superintendent 
of the Fresh Pond division of the 
Brooklyn-:\[anhattan Transit Corpora• 
tion, Brooklyn, N. Y., died recent!)', 
after an illness of several months. !\Ir 
Frey started in as a motorman with 
the Brooklyn Company twenty-nine 
years ago. He was appointed di\;;:ion 
superintendent. ;\[r. Piper wa~ 57 
years old. 

William Gray El'ans, a pioneer o( 
Colorado and the man who took a con­
spicuous part in the orJ:"anization of th 
Dl'nver Electric & Cable Company, no111 
the Denver Tramway Company, died 
Oct. 21, after an illness of three wl'ek 
For many years he was president f 
the latter company, but resigned that 
office in 1913. Mr. Evans was the i­

of John E\·ans, who founded :-.orth· 
western University at Evanston, which 
is named after him. John Evans wa, 
appointed Governor of Colorado by 
President Lincoln. William Eva 
inherited many or the sturdy charal'• 
teristics of his illustrious father, 
much so that the ;:on was characterized 
at one time as the moi-t dominatint 
personality in Denver life. He wn:1 
interested in several banking institu­
tions and at one time was head of the 
local Republican organization in DenYer. 
It was lllr. E,·ans who had the idea of 
the Moffat tunnel through the Con­
tinental Dh'ide. Whl'n the story o( the 
Denver & Salt Lake Railway ()[otrat 
Route) is told, his name ,,;11 be linked 
with that of Da,;d H. !\[offat. 
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Manufactures and the Markets 
News of and for Manufaclurers-Market and Trade Conditions 

A Department Open to Railways and Manufacturers 
for Discussion of Manufacturing and Sales Matters 

$7,000,000 Spent at Los Angeles 
for Equipment 

During the present year the Pacific 
Electric Railway management has con­
tracted for varied freight and passen­
ger equipment the cost of which entails 
an outlay of $4,377,000, all of which 
will be delivered and available for serv­
ice during the current year. For its 
local lines 50 new 600 class cars, of the 
new type used in the Hollywood serv­
ice, are now being built by the Brill 
Company of Philadelphia. Delivery at 
the rate of six cars weekly is scheduled 
to begin within 60 days, and following 
their arrival will be sent to the Tor­
rance shops of the company, where 
electrical equipment will be installed. 
These cars, seating 65 passengers, have 
proved highly satisfactory both to the 
public and management and were so 
designed as to be capable of being 
operated in three-car units, which will 
be done upon the completion of the 
Hollywood-Glendale-San Fernando Val­
ley tunnel now in course of construc­
tion. 

To augment its freight equipment, 
1,350 assorted freight cars were or­
dered several months ago, approxi­
mately 33 per cent of which have been 
received in recent months and com­
plete delivery of which will be fulfilled 
within the next few months. With 
the~e cars available the Pacific Electric, 
which is the third largest carrier in 
point of freight volume handled in Cali­
fornia, will be in a position to meet 
any demand made upon it by Southern 
Cal_ifornia shippers. This lot of 1,350 
freight cars cost approximately $3,000,-
000 and is the largest freight equip­
ment order ever placed by the Pacific 
Electric. 

Additional power will be supplied 
through five GO-ton freighti locomo­
tives, material and equipment for which 
is now being assembled for construc­
tion at the Torrance shops of the com-

pany. The railway's shops were the 
lowest bidders on the construction of 
this equipment and the work was 
awarded to its own mechanical depart­
ment. These locomotives are the 
largest and most powerful type ever 
built on the Pacific Coast and cost ap­
proximately $45,000 each. 

Both single and double deck motor 
coaches have been delivered or ordered 
during the present year to the extent 
of $150,000. Several double-deck buses 
will be delivered soon and will go into 
service on the lines of the Los Angeles 
Motorbus Company, jointly owned and 
operated by the Los Angeles and 
Pacific Electric Railways. 

The foregoing equipment represents 
rolling stock ordered during the pres­
ent year, but does not include 50 600-
class cars and 50 1,100-class interurban 
cars ordered during 1923 on which de­
livery has been made recently. This 
lot of equipment represents an outlay 
of $2,850,000, which, together with that 
ordered during the present year, makes 
an aggregate outlay of $7,227,000 for 
equipment, all of which will be delivered 
during the present year. 

Railway Modernization in Java 
The Java State Railways is buying 

modern cars and trailers for suburban 
passenger service in the section that 
includes the cities of Batavia and 
Meester Cornelis. The General Electric 
Company is electrically equipping 10 
of the cars and the Westinghouse Elec­
tric & Manufacturing Company 5. The 
other 15 of the 30 cars on order are 
trailers. The Electric Storage Battery 
Company is furnishing Exide batteries 
and the J. G. Brill Company the car 
seats. The pneumatic door-opening 
mechanism is manufactured by the 
Consolidated Car Heating Company 
and the rubberoid by the Standard 
Paint Company. The all-steel bodies 
are being built in Holland. 

The trolley voltage is 1,.500 d.c., and 
each motor car will carry a motor-gen­
erator set to supply 65-volt current for 
operating the control mechanism and 
air compressors, supplying the lights 
and charging the storage batter;es. The 
so-called subway type of ceiling fan will 
be used in motor cars and trailers. 

Free Nation-Wide Employment 
Service Urged 

The establishment of a free nation­
wide public employment service, to be 
maintained by the states in co-opera­
tion with the federal and local govern­
ments, for the benefit of men, women 
and juniors in all walks of life, is 
recommended by the Russell Sage 
Foundation in a 600-page report on em­
ployment methods, needs and agencies 
which was made public on Oct. 20 as 
the result of a five-year study which 
took the foundation's investigators into 
more than 70 cities of the United 
States and Canada. 

The full report is being submitted to 
President Coolidge and to the governors 
?f the states. The outstanding facts 
m the foundation's findings and its 
recommendations will be brought to the 
atte!ltion also of municipal and county 
officials, employers' associations labor 
organizations, civic and social a~encies 
and the executives of other organiza­
tions concerned with the general prob­
lems of employment or unemployment. 
The importance of the foundation's 
studies in this field becomes apparent 
when it is recalled that a preliminary 
statement made public several weeks ago 
showed that unemployment is no longer 
an occasional problem, but a constant 
phenomenon affecting large numbers 
of workers in every community. 

'Shelby M. Harrison, director of the 
department of surveys and exhibits of 
the Russell Sage Foundation, was in 
charge of the studies on which the re­
port is based. 

In conclusion the report says: 
Whichever proves finally the more ,1eslr­

able, an exclusively federal or a federal­
state-Iocal employment service, It Is •com­
monly conceded that the former is not at 
present feasible, and with this we are In 
agreement. To think that Congress either 
now or In the immediate future,' would 
appropriate $10,000,000 for an employment 
service, _an amount estimated as ne:!essary 
to provide an adequate basis Is an Idle 
dream. Expediency demands combined 
fed~ral-state-local administration, \Ve must 
hegrn with what we have. 

:Sew Type or ,\11-StHI Inlnurban Cars, 50 or Which \\'<'r<' D<'llvered Re,·,•ntly to the Pal'lflc Electric Hallway 
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Metal, Coal and Material Prices 
Metals-New York Nov. 4, 1924 
Copper, clectroJ.ytlc, cents perlb......... 13. 37S 
Copper wire b&11e, cents perlb......... . . . IS. l2S 
Lead, cents perlb ..... ·. · • · · · · · · · · · · • · • :: ~~S 
Zinc, oents per lb. • • • • · · · · · · · · • · • · .... • S3. 00 Tin, Straits, cents per lb ............... . 

Bltumlnouo Coal f.o.b. !\lines 
Smokel- mine run, f.o.b. veasel, Hampton 

Roada, groeo tons ................... . 
Somerset mlne run, Bostonbnet tons ...•.. 
Pittsburgh mine run, Pitts urgb, net tons 
Franklin Ill., ocreenings, Chicago, net tons 
Central, in., 1creenln1111, Chicago, net tons 
Kanaaa aorecnlnp, KAnaaa City, net tons 

Materials 
Rubber-covored wire, N. Y .. No. 14, per 

l,000ft ............................ . 

$4 • ◄7S 
2.0S 
l. 87S 
1.37S 
I. 12S 
2.00 

$6.25 
17. 7S 
2.20 

$1. IIS 

Weatherproof wire bMe, N. Y., cents perlb. 
Cement, Chicago net pr!...,., without bsgo 
Linseed oll (S-lb. Jots), N. Y., per gal. .... 
White lead, In oil (100-lb. keg), N. Y .. 

oentsporlb .• carloadlots.............. O.IS2 
Turpentine (bbl. lots), N. Y., per pl...... 0. 87S 

Rolling Stock 

Long Island Railroad, New York, has 
placed an order for 40 electric cars, 
to cost approximately $1,200,000. This 
represented the 1925 a_llotment for ne~ 
equipment. The Westinghouse Electnc 
& Manufacturing Company has received 
the contract for the electrical equip­
ment in the new cars, which will cost 
about $450,000. 

Tole-do & Indiana Railroad, Toledo, 
Ohio, hns placed !1even new cars built 
by the Cincinnati Car Company in serv­
ice -between Toledo and Bryan. The 
cars arc 45 ft. long, weigh 30,000 lb., 
sent 50 passengers, and have a maxi­
mum speed of 55 m.p.h. The new equip­
ment includes white dome lights, elec­
tric foot warmers, and standard green 
plush automobile type cushion i,cats. 

International Railway, Iluffalo, N. Y., 
through its subsidiary, the Interna­
tional Bus Corporation, has ordered 16 
double-deck buses for the Delaware 
Avenue line and 12 single-deck buses 
for the Delaware Avenue line. The 
double-deck buses will cost" $176,000 
and the single-deck buses $106,000. 

Wisconsin Public Service Corpora­
tion, Green Day, Wis., plans to replace 
the present four 25-hp. motors and 
trucks on its four interurban cars on 
the Green Bay-Kaukauna line with new 
trucks and 35-hp. motors. 

Philadelphia & Western Railway, 
Norristown, Pa., has put in service a 
new light-weight interurban car built 
by the J. G. Brill Company ·with Brill 
light-weight trucks. The car weighs 
57,000 lb. It is 50 ft. long by 9 ft. 
6 in. wide and seats 65 passengers. 
The equipment consists of four West­
inghouse 535-BI motors, each of 60 hp. 
capacity. The control equipment . is 
Westinghouse panelboard type with 
modifications so that this equipment 
will operate in trains with two other 
types of equipment now used by the 
Philadelphia & Western road. West­
inghouse air brakes are used. 

Track and Line 

Boston, l\lass.-The Boston Transit 
Department announces that bids will be 
open on Nov. 25 for the first section of 
trackage and incline 1,300 ft. long to 
connect the Boston Railway tunnel line 
at Andrew Square with the New Haven 

track grade. This is in line with the 
Shawmut branch electrification. 

.l\lilwaukee Electric Railway & Light 
Company, Milwaukee, Wis., plans _to 
build an electric freight line from !ts 
Lakeside power plant to connect_ with 
the Chicago & Northwestern Railway. 

Philadelphia Rapid Transit Compa~y, 
Philadelphia, Pa., has anno_unced !ts 
readinei,s to build an extension of 1ts 
tracks from Fifth Street and Olney 
A venue to Fifth Street and Green 
Lawn, with a loop at the latter point. 

Inter-City Terminal Railway, ::'forth 
Little Rock, Ark., has been given the 
right to extend its lines along East 
Second Street to the city limits and 
along East Seventh and East Eighth 
Streets to B Street, according to an 
ordinance passed recenUy by the Cit;· 
Council by a vote of 7 to 2. The ordi­
nance requires the company to pav.? 
between the rails and for 18 in. on each 
side of the track. 

United Railways, St. Louis, ~lo., has 
just completed the double tracking of 
Franklin A venue for a distance of more 
than a mile at a cost of $230,000. When 
Easton Avenue between Twenty-eighth 
and 'Thirtieth Streets is widened it will 
be made a double-track street. 

Southern Public Utilities Company, 
Charlotte, N. C., has started work at 
Winston-Salem on the rehabilitation of 
the line to Southside. The work, in­
cluding a large amount of paving, will 
cost approximately $6,000. 

Trade Note• 

Combustion Engineering Corporation, 
Detroit, l\lich., announces that James 
Cleary, formerly manager of its Phila­
delphia office, ·will assume management 
of the Detroit and Cleveland territories, 
with headquarters in Detroit. Frank 
Henderi<on will continue in charge of 
the Cleveland office. Joseph Lappin, 
formerly in charge of the Detroit office, 
has been assigned to New York for spe­
cial work. The Detroit office has moved 
from the Penobscot Building to the 
Book Building. 

Cameron & Barkley Company, 
Charleston, S. C., have been appointed 
district representatives for the Central 
Iron & Steel Company's Charleston 
district. 

Hubbard & Company, Pittsburgh, Pa., 
manufacturers of pole line hardware, 
will erect a plant at Emeryville, Cal., to 
supply better the Western trade. It is 
expected that this plant will be com­
pleted and in operation by the middle 
of October. R. l\l. Kerschner, formerly 
sales manager of the electrical depart­
ment, has been made Pacific Coast man­
ager and has taken up his new duties. 

Frank A. Wilch , who has been asso­
ciated with the Cleveland office of the 
Triumph Electric Compsny of Cindn­
na ti, has been placed in charge of that 
territory. He succeeds Edward S. Ford. 

Economy Electric Devices Company, 
Chicago, Ill., announces that it has been 
appointed Central Western sales repre­
sentative for the Chausse Oil Burner 
Company's kerosene burning torches 
and burners. These burners are used 
in connection with Babbit melters, 
enameling ovens and baking oYens. 

Electric Sen·lce Suppli~ Co 
Philadelphia, Pa., is now occupyin 
and larger offices in the Hudson 
minnl Building, 50 Church Street, 
York. The room number is now 

Thomas K. Scott has been ap 
lllid-West sales manager of the Ta 
Wharton Iron & Steel Com 
Easton, Pa. He will be loca 
Denver, Col., in charge of the sal 
trict of which Denver is headqua 
Mr. Scott has had a "\\;de and profi 
experience in mining. He entered 
Columbia School of Mines in 190-1, 
left before completing hi~ cour 
order to take up work for the Cum 
land Ely Copper Company, Nevada. 
1908 he re-entered Columbia and 
plete-d his course, receiving the d 
of engineer of mines. He has 1 
been chief engineer of ~liami C 
Company. 

Neio Advertising 

Ohio Brass Company, ;\la 
Ohio, has issued a new pamphlet 
information on the installation of 
arc weld bonds. 

Ramsey Chain Company, Al 
:-.. Y., has lll!<Ued an interesting tr 
"Power Transmission ";th Ra 
Silent Chain." 

W~tinghouse Electric & Ma 
turlng Compnny, ~t Pltt!tburrh, 
ha! recently issued Leaflet 20,191 
eluding ten sheets, one each dcvo 
illustmtlon and specific weights, d 
11ions and rl\tings on locomoti\"'es 
ha,·e been built for the Pennsyl 
Railr<>Ad, New York, New Hu 
Hartford Railroad and Chicaio, 
waukee & St. Paul Railway. 

Xicholll-Lintern Company, Cle,·e 
Ohio, has issued a new catalogue, • 
of Products by N-L." They give i 
mation and data on ,·cntilator.:, ind 
ing signals, stop-signals, lanterns 
all other N-L products. 

Shepard Electric Crane & Hoillt 
pany, ;\lontour Falls, ~- Y., haia i 
a 60-page illustrated booklet enu 
"Floor-Operated Electric Hoists." 
pamphlet giYes information rega 
capacities, hcight.c; of lift and pric 
well as a description of each type 
ftoor-opemte-d hoist made by the S 
nrd Electric Crane &. Hoist Com 

Griscom-Russell Company, ~e,.· 1" 
X. Y., has issued a new bulletin 
Russell U-tube 11torage heaten. 
of the features is the complete 
logical arrangement and legibilit)"' 
the tables. These tabes cover a 1 
number of steam pressures as well 
initial and final water temperatu 
and include complete detaili, of I 
sizes, capacities and dimensions fo 
wide range of storage capacities. 
sides a complete description ";th 
tails of construction and spccificati 
of the Russell U-tube storage hea 
the bulletin also contains a Yal 
table of data which has not hitheltO 
been published on hot wawr requi~ 
ments for various industrial and do­
mestic uses. 

Crouse-Hinds Company, 
N. Y ~ has issued Folder 
arktite circuit-breaking 
receptacles. 
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Th~'s !~ safe? 
e mportant Question! 

21 

Wh 
m, .,,; "'8 d,-,,,;,/t:,';'' /' th, n;• W,, I ,. - If, D at b O the =~ e '" .,.,. D N a OU t your brake wh,e/. =n ix! ",f:J:/c;I/'1./'ff}/s ohlwn,d '" ""' 

;h:,";~·;;';h',0 1,~i Not what som,bode~utpment? 
he actual en i~ . y t mks! Not 

an~ forces tellsg theermg stut: of b k' ma

1 

• e sto ra mg d" · 
. ntam the full b k. ry. nless a h d hon itions 

R

p1ston travel, it's n: ~ng fpower through~ut hrake "'.ill 
ead the int . sa e brake! t e entire 

September 13~he~tmg article on th' . Th' k issue of El . is subJect . m . it over! ectnc Railwa J m your · Y ournal. 

September 13, 19i4 

Getting Full V aloe 
from Hand Brakes on Air-Brake Cars 

As an AuxilmrY to Al<·Bnke Equ\p,nento the Band·B­
Parls Should be nostgned and \\lalntalned so that Full n,a1<tng 
p,essure, Equ\.atent to that Supplied by the Al<·B,ake Cylinder, 
Will Be AVailable ')'b,oughOut the Enli" Tfav<I of tbe Piston 

By]. S. McWhirter 
,_,.co•~•~• o< _,,..~, ...... •-•• __ , 9'°''"' N- Yo<k °'" piston. ln this respect band air brakes in use on manY 

W
HEN deciding on tbe proportion of levers and 
other brake-rigging parts in connection witb 
the use of band brakes on electric railwaY cars, 

· roblem ust • •• ered t'rom one ,.., o distinct 

of the cars throughout .the country to 

unsatisfactorY, 

National Br k 890 Ellicott a e Co., Inc. 
Canadian Repr • Sq., Buffalo N y 

e1entabve. L ' • • • yman Tube & S Montreal C d upply Company L" . • ana a • 1m1ted, 
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for~, ~aeon ~ '©a~is 
c:3ncorporat~~ 

Jengineers 

STONE & WEBSTER 
loc:orponlad 

EXAMINATIONS REPORTS APPR.AISALS 
ON 

tNPUSTJllAL AND PUBLIC SE.RVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

SANDERSON&. PORTER 
ENGINEERS 

REPORTS, DESIGNS. CONSTRUCTION, MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMtNTS 

RAILWAY, LIGHT •nd POWER PROPERTIES 
CHICAGO • NEW YORK SAN FRANCISCO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCE■TER, MASSACHUSETTS 

•·POJIT ■"' A"'PRAl ■ AL..e •JIIAT• ■ •0"'K"AT10N • ■ •RYICC 

STEVENS & WOOD, INC. 
Design and Con!truction of Power Stations 
Railroad Eleetrification, Industrial Plants 

REPORTS AND APPRAISALS 
Nonag~m~n, and FlnaRcing of Ulllltl,t ond /ndurrlau 

Mahoninr Bank Bldr. • 120 Broadway 
Youngatown, O. New York 

HEMPHILL & WELLS 
CONSULTING BNGINBBRS 

Gardner F. Wells Albert W. Hemphill 
APPRAISALS 

INVBSTIGATIONS COVERING 

Reorganization Manal!emmt Operation Conuruction 
43 Cedar Street, New York City 

WALTER JACKSON 
I 

Conniltant on Farea and Motor Buaea 

Oririnator of unlimited ride, tranderable weekly 
pan. Campail'IH bandied to make it a 1uccen. 

143 Crary Ave., Mt. Vernon, N. Y. 

KELLY, COOKE & COMPANY 

149 BROADWAY 
NEW YOIUC 

Engineers 

424 CH£STNUT STll.£.ET 
PHILADELPHIA 

The J. G. White 
Engineering Corporation 

Encln~na-Con•lruclera 
Oil 11,ftnerlH and Pl~ LIDH, 11 .. ■ and W1t,r """"' Pt■nu, Tr.,....i.11on 

871\<■1, Hoe.It, ~u. 01:ln and ln4111trhl Dlllldlu1. RaU,..dl. 

43 E1tchangc Place New York 

JOHN A. BEELER 
Operating, Traction aad Traffic lnYe1tiratioa1 

Routinr Sur...ey,-Valuation9-0pe-ration 
Management 

52 Vanderbilt Ave., NEW YORK 

ENGELHARDT W. HOLST 
Co,uultinr £ngiiMn 

Apprai,al,, Report., Rate1, Sernco lnYe1tigation, 
Stvdiea on Financial and Pbyaical RehabUitatio■ 

Reorganization. Operation. Management 

683 Atlantic Ave., Boaton, Mau. 

J. ROWLAND BIBBINS 
Eniinur-2301 Connecticut An., N. W. Wubiniton. D. C. 

TRANSPORTATION SURVEYS 
~aaiaed Tratlic Relief and Tr ..... it DeYelop-•I 
Co-ordinal.In• Motor Traaaport. Railroad and City 
Plan,, Serrice, Routing, Vah1at.loa, Economic Studie, 

ZD"JC1UJUIC1! IN IO Cft'm8 

JOE R. ONG 
Consulting Transportation Enrineer 

S,..ci.Ziainr in TraHic l"roblem• and in MetltoJ• to 
/mprooe Service and /nc-reo•e 

EHiciency ol Operotion 

PIQUA, OHIO 

Dwight .P. Robinson & Company 
locorponl•d 

Design and Construction of 
E:lectric Railway•, Shop•, Po~r Station. 

125 Eaat 46th Street, New York 
Chlc•ro Younr•lewn Alla.nla P1,Uadalpbla 

Le• Anc•lu Menlnal Rle d• Jan.;n, 

DAY & ZIMMERMANN. INc. 
ENGINEERS 

DESION • CONSTRUCTION • REPORTS 
VALUATIONS • MANAGEMENT 

NEW YORK PHILADELPHIA CHICAGO 

The Mou Suettnful Men in the Electric :R.ailwa:, 
lnduatry read the 

ELECTRIC RAILWAY JOURNAL 

Enry W~d: 
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AMERICAN BRIDGE COMPANY 
EMPIRE BUILDING, 71 BROADWAY, NEW YORK 

Manufacturers of Steel Structure• of all claasu, particularly 

BRIDGES AND BUILDINGS 
SALES OFFICES: 

NEW YORK, N. Y. Empire Bldg., 71 Broadway 
Philadelphia, Pa., 

Widener Bldg., N. JI!. Cor. Chntnut and Juniper Sis. 
Boston, Man. 120 Franklin St. 
Baltimore, Md., 

Contintntal Bldg., Cor. Calvtrl and Baltimore Sis. 

PITTSBURGH, PA. Frick Bldg., -HO Fifth Ave. 
Cincinnati, Ohio Union Trust Bldg., 36 East 4th St. 
Clevelnnd, Ohio, 

Rockefeller Bldg., 614 Superior Ave., JI! nt 
Detroit, Mich. Bucher Ave. and M. C. R. R. 
CHICAGO, ILL. . 208 South LaSalle St. 

St.Louis,Mo.,Liberty Central Trust Bldg.,506 Olive St. 
Denver, Colo., First National Bank Bldg., 820 17th St. 
Salt Lake City, Utah, Walker Bank Bldg., 175 S.Main St. 
Duluth, Minn. Wolvin Bldg., 229-31 W nt 1st St. 
Minneapolis, Minn. 629 2nd St., S. E. 

Pacifi, Coast Repreuntative: 
U. S. Stu/ Products Co., Pacific Coast Dept. 

San Francisco, Cal.,RialtoBldg., 116N ewM ontgomerySt. 
Portland, Ore. Selling Bldg., 322 Adler St. 
Seattle, Wash. 4th Ave., So., Cor. Conn. St. 

Export RepreunlatJVe: United Stain Stul Products Co., 30 Church St., N. Y. 

m L---1 _______________ l a 
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C. B. BUUIANAN 
Prolldonl 

W. II. PRICE, JR. 
s.c•~•Troas. 

JOHNF. LAYNG 
Vlte-Pro•ldeot. 

Tbe Most Succeuful Men in the Electric Railway 

Industry read the 

ELECTRIC RAILWAY JOURNAL 

Every Week 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 
Encineen and Contractor• SYRACUSE, N. Y. 

THE P. EDWARD WISH SERVICE 
110 Church St. StrHt Railway /ru~n 131 State St. 
NEW YORK DETECTIVES BOSTON 

1'V1,ea wnttns the ad•<nl- for tat-UOO or 
~. a m...Uoa of the l:leetrle Ball..., 

,._,_. • 1114 l>o _ .......... 

BUCHANAN & LAYNG CORPORATION 
Engineering and Management, Construction, 

Financial Reports, Traffic Sun:,eys 
and Equipment Maintenance 

BALTDIOBE 
8~ Equitable Bide. 

Phone: 
Hanover 2142 

NEWYOBK 
49 Wall 8tn>et 

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 and Industrial Relations 

72 West Adams Street • CHICAGO 

HUMAN ENGINEERING 
Railway Audit and Inspection Company, Inc. 

Fourth and Chestnut Sts., Philadelphia 
N y k 1 CHES l Baltimore .AUanui 

~~:~rleane l'i~f.hu
0
{gb BRAN f Chicago St. Louis 
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11414 

l .. ~ . 

~ o11i~ S~C'~ 
A nation-wide 
organizatio111 
building and 
sustaining car 
card advertising 
space values 

Barron G. Collier, Inc. 
Candler Bldg. 

New York 
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-+Before you buy POLE S-See W'eyerhaeuser +-

THE KOOTENAI, IDAHO, POLE YARD 
One of the five immense Weyerhaeuser 1torage yards where poles arc 1ea10ned and prepared for 1hipment. 

Poles are a Specialty 
Not a Side Line With Us 

ON THE Weyerhaeuser timber holdings in the 
Panhandle of Idaho there is as fine a lot of Red 

Cedar pole material as you can find anywhere. 
That is why the ,v eyerhaeuser mills years ago 

began to manufacture high quality poles and why 
they are today among the largest producers in the 
country of Idaho Red Cedar Poles. 

In this organization poles receive the specialized 
attention which their production and distribution 
require. Experienced pole men are in charge of 
each detail from the selection and felling of the 
trees in the forest to the shipment of poles to des­
tination. 

It is economically possible for the ,v eyerhaeuser 
mills to use especial care and extra high standards 
in the selection of pole material because of the mag-

nitude and diversity of their lumber manufacturing 
operations. There is no temptation to make poles out 
of anything other than first class pole timber. Mate­
rial unsuitable for poles is cut up for other purposes. 

Weyerhaeuser poles are now offered to you on a 
value for value service basis. Shipment from any 
one of our five well stocked, fully equipped, Western 
storage yards direct to you without any unneces­
sary handling charges. 

In looking to Weyerhaeuser as one of your major 
sources of supply, you do so with the assurance that 
you will be taken care of at all times. The next t ime 
you are in the market for poles or piling-either 
treated or untreated-give this Weyerhaeuser 
service a tryout. Your inquiries and your orders will 
be given prompt attention by experienced pole men. 

WEYERHAEUSER SALES COMPANY 

ST.PAUL 

Distributors: WEYERHAEUSER FOREST PRODUCTS 
General Offices • SPOKANE, WASHINGTON 

Branch Offices 
CHICAGO BALTIMORE 

2694 Univenity Ave. 208 South La Salle ~t. 812 Lexington Bid, 

F. H. Burke, Chicago Office, Manager of Cedar Pole Sates 
R, L. Bayne, Spokane Office, Manager of Cedar Pole Service 

NEW YORK 
220 Broadway 

Wey erhaeuser 
Idaho Red Cedar Poles 
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Brake Pina 

Brake Han1era 

Brake Levers 

Pedestal Giba 

Brake Fulcrums 

Center Bearin11 

Side Bearin1• 

Sprin1 Poat 
Buahin1• 

Spring Posh 

Bolster and 
Transom 
Chafing 
Platea 

Man1aneae 
Brake Heads 

Maniraneae 
Truck Parts 

Bronze Bearinr• 

McArthur 
Turnbuckles 

ELECTRIC RAI LWAY JOURNAL .Voi·cmbcr 8, 192 

''Down the line'' 

[IJ]ook do,vn the Boyerized 
line, listed at the left. 

Check those classes of equip­
ment parts ,vhich you have 
to rene,v most frequently. 

Then resolve to order and 
use only Boyerized parts 
hereafter. They last longer 
and afford greater safety in 
vital spots because of their 
tough enduring qualities. 

Write us for 
quotations on parts 

you want to put 
in stock now. 

Bemis Car Truck Company, Springfield, Mass. 
Electric Railway Supplies 

R•11r~tallna: 
E('()nomy Ele<'lrl<' Dl!vlc<'!' Co., Old Colony Bldll'., Chl<'a~o, DJ. J. II. Dl-nlon. 13~/l BroadwllJ', -:,;,-,.., \'ork City. N. Y. 
F. F. Bo,ll~r. 003 Monadno,-k Bldll' .. Snn FrandM.'O. Cal. A. W. Arlin, 77!! l'adllc El<'Clrlc Dldc., Loo AnC'f'lc,"- Cal. 
W. F. McKenney. 54 FINI Street, l'ortland. Or,,con 
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The 

Boston Elevated 
Railway Company 

· Uses 

OILS AN[ 

On all their 
Rolling Stock-
surface-subway- Elevated 
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GREASES 

The Texas Company 
ept. R. J., 17 Battery Pl., New York City 
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<:?flandard for 
0/ecfric JlailuJ:!JS 

THE P.ANTASOTE CO~IPANY, INC. 
P_I .. o .. Bide. 11 B-d•ay IIS Allantle Mo. 

Chtra&o New Tork Bou .• 

P•- Bldl. llonadDDClt Blda:, 
Delrol\ Sa.a l'hne!HO 

N oi-ember 8. I! 
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DOOR ENGINES­

DOOR CONTROL 

ELECT.RIC RAIL WAY JOURNAL 

,C:~ 

i:;. 
i. 

'.,,·'i': 

ELECTRIC CAR HEATERS..; 
. .,. 

:- .... _ ... 

ELECTRIC CAB HEATERS;:-
., 

THERMOSTAT CONTROL 

' 
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f ·~ 
:~, :~~ '• :~ 

. .';'· _;: :-~ ,. 

,-:-, ~-, 
::;\_)~; '.i~\ 

!>INGLE STROKE BELLS-: 

PUSH BUTTONS 
-~ ·• . .--.;\, .. a,. 

CoMolidpted CW He0;tin,E,@ 
Albanx.,N.Y · ·· , · _: 
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Calculus 
made 
plain 
and 

The first practical book on 
Calculus for Practical Men 

Herc is a plain, clear and thorough book that will giv«: 
the practical man the ability to make use of the calculu, 
as be need, it in bis work. The author uy, in his intro• 
duction: "The subject of calculu, cannot be made ra1y, 
hut it can be made plain." To this end be bas written 
this book. 

Palmer'& 

Practical Calculus 
for Home Study 

By C. I. Palmer 
Armour Institute of Technology 

44:I pq••• pocltot •lu, Ru/bl•, 146 il/u1tr<rt/on1, SJ.DO n.t, 
poalpoid 

This book is for the man with limited mathematical train­
ing who has need for a working knowledge of calculus 
and its practical applications. It shows ju,t what kind 
of problems can be solved with the aid of calculus and 
explains thoroughly and clearly how. 

You have been waiting For thu book 
A working knowledge of calculus is of such advantag~ 
that hundreds of men have been asking for ju,t ,ucb a 
simple and understandable book as this ooe. The book 
avoids involved mathematical terms and phrases. It 
covers every point plainly. It tells you the many practical 
uses to which calculus can be put-how you can use it 
daily-bow it can help in your work. 

Calculus made plain lor you 
Calculu1 bu been made tbOTOncblr plain In \bl1 book. The 
fundamental• are N'P<"alNI onr and 0Ttt acaln 10 th•I o~ 
ITU!>Nl H lbe book off,•r■ lhrm lhP7 will N'maln wllh 7011. 
You will know lhrm. You wlll know how and whrn lo U9" 
lhrm. And )'OU WIii find Ibo knowledco of Ibo CTHIP&I help 
In your dai17 work. 

Examine a copy for 10 days free 
Examine tbla book fN'&-9<'nd tho coupon for a COW'-- for 
;youreelf bow plain and understandable the book Is. Ynll"nl nol 
obU.-.,d to keep II. Sre 11. IUN'!r; I McGRAW= HILL · I 

idll:ft'ti®•i~t41t•1~U•llJ¢•1: 
lUeOraw-lllll Book Co., Inc., 570 Sevrntb Anonr. ~rw Tork. 
You ma7 send mo on 10 d171" approTILI Palmrr'• ~Ilea.I Calrulu 
tor Dome 1-todJ'. $3.00 DPI, pootpald. l ~ ID N!mll tor Ibo boolr. 
or to N!lllrn II po1lpald T,'llhln 10 d&)'I ot receipt. 

Slcned .••••••••••••••••••••• • •. • • • • • • • • • • • • • • • • • • • • • • • • • • 

AddN'l1 ••••••••••• , •••••••••••••••••••• , ••••••••••••••••• 

OmclaJ Poslllon , •••••• , ••••••••••• , • • •• • • •• • • • • • • • • • • • • • • • 

Name of Compa.n7 ••••••••••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

(Booka acnt on approval to N!t&ll purcbuer■ In U. 5. an-\ """~~ 
onJy.) E.11-8-~4 

£-•••••••••••••••••••••••n••••••••••••••~ 

SLEET CUTTING 
DEVICES 

Nuttall S!eet Wheels re­
place the standard trol­
ley wheels and efficiently 
clean sleet coated wires. 

Nuttall Sleet Scrapen hook 
over the trolley wheel-can 
be attached instantly, and 
clean the wire thoroughly. 
Don"t wait for a sleet atorm­

ordcr today. 

RD.NUTTALL COMPANY 
PITTSBURGH@ mtm'LVANll 

All WHtlnshouu Electric & Mfs. Co. 
Dl■lrlct Office• •n Sale• Repreaenlell••• 
In the Unlled St•lu for the Null all Elec• 
tric R•llw•T and Mine Haulase Producto. 
fn Can•d•• L:,man Tube & SupplJ' Co., 
Ltd., Monlnal and Toronto. 
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rhe Right Track Foundation 
:nsures Better Net Earnings 
his photograph shows the right 
ack foundation, Dayton Resilient 
ies embedded in concrete. Such 
foundation insures permanency 

· reducing to a minimum some of 
e heaviest expenses of Street 
ailwar Systems, viz., repairs to 
ack, paving and rolling stock. 

!siliency and shock absorption, built 
and made a part of the I rack foun-

11ion, insure permanency. 

lie facts that prove this are easy to 
derstand and easier to get. Simply 
op us a line. 

The Dayton 
Mechanical Tie Co. 

707 Commercial Building 
DAYTON, OHIO 

Baldwin Class "L" Trucks on Tokyo Municipal Electric 
Railway Cars 

•-• ...... -,r •• -~ 

Typa "L" Trucka on Tokyo Municipal Railway Cara 

Where the clearance under 
the car body permits 
wheels of equal size, 
Baldwin Class "L" trucks 
give absolute satisfaction 
in city service. The side 
frames are of bar steel. ar­
ranged with the greater 
sectional dimension vert­
ical to give maximum 
strength. The end frames 
are of angle iron. The 
motors are outside hung, 
permitting a short wheel 
base to be used. 

· Simplicity, economy and low cost of maintenance 
characterize these trucks. Full details upon request 

THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA,U. S. A. Cable Address, "Baldwin, Philadelphia" 

1241 

33 
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Quick Accurat, 
Permanent 
A Record of Each Sale 
When the Sale is Made 

The sale of electric railway transportation 
strictly a retail business proposition and shot: 
comply with those methods which have be 
found most successful in other lines of mercha 
dising. 

The only safe method is to mechanically indic~ 
and record the amount of each sale in the pr, 

·ence of the purchaser at the time the sale is ma, 

Ohmer Fare Registers indicate and record t 
exact amount and class of fare paid at the tir 
it is paid. They apply to electric railroading t 
correct methods which have brought success 
countless retai I merchants. 

OHMER FARE REGISTER COMPANY 
Dayton, Ohio, U. S. A. 

Your Passengers Will Enjoy Their Ride On 

Li9htnt 
W1i9ht 
Stationar, 
St,.11 Stat · 

New York 
30 Church St. 

Hale-Kilburn Seats 

Chicago 
McCormick Bldg. 

Especially Designed for 
One Man Safety Cars 

Lightest 

Strongest 

Simplest 

Neatest 

l No higher in price tl,an others 
TV rite /or particulars 

Hale-Kilburn Company 
PHILADELPHIA 

Richmond , 
Mutual Bldg. 

Atlanta San Franci,co Lot Angele1 
Candler Bldg. 903 Monadnock Bldg. 320 S. Pedro St. 
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''Universa l" lJouble-Truck Safety Car 

Given the Highest Endorsement 
There is real justification for the high endorsement given St. Louis Quality 
cars by companies operating them. 

Not only does every type from the biggest interurban railroad car, down the 
line through the city car, safety car , trackless trolley and the motor bus 
afford the latest development for efficient passenger transportation, but they 
also assure the highest quality construction throughout, comfort,. beauty, 
lower maintenance and lower operating costs. 

Truly a combination which makes it im­
portant to investiga te. Data on request. 

St. La\JiS CarC.ompany 
- St. Lo"'i~, Mo. . 

·rk .iirtApl2ice d'"-tAe S:aFe'!J Ca,-· 

-y 
! The Co,nmullitJ Tnctloa Co. THIS TRA.NSf[III IS ISSUED ANO A.CC£PTEO I 10120 30 ,: ii' SU9J£CT TO CONOITJONS ON REVERS£ 110£ ~:. ,,, I K K ,_., ...................... II no coupon 2 10 20 30 

' CASH I • 019670 ·~::111~' 3 10 20 30 ,~ . .. I 
TRANSFER 4 10 20 30 I 

1'11.!ftltl!ld hb 11', 1911 A. M. HOUR I 15 10 20 30 ;:: .... I 
... . I I i 8 10 20 30 ' r . I 7 10 20 30 

tl IE ( C 

T 
.. ~? z z • • 0 b ~~ " l& "r C • !; r .. , 

E ~ ... 0 8 ~ ~ s tc 8 10 20 30 
~ 0 . " 0 0 o· m z - z = 2 .... 

C = .... £ ~ . ! • z 8 10 20· 30 10 ; ~ . ~ "! .. .. .... ~ = ~ = B ~~ "" .... •< - z p ~ ~ =" ~ ~ "':: :r z .. .. ~ = ... 2 ~ ~ . ~ e • < < ~ 10 10 20 30 

J · I 

I 
11 10 20 30 . : ;! 
12 10 20 30 

'° l50 

'° l50 

'° l50 

'° l50 

'° l50 

'° l50 
40 l50 
40 l50 

•o l50 
40 60 

'° 60 
•o 60 

The symbol dated transfer is the safest and most eco­
nomical. 

Unused transfers can be turned back into stock at the 
end of the day, arid used again. 

\Vith arbitrary symbols to represent the date, fraudu­
lent use is almost impossible. The date symbols can be 
varied at will. 

If it'• a ticket or check-we make it. 

~lobe Cflckel Companq ns N. 12lli St. Philadelphta, Pa. 
Specialists in 7ichels and Chechs Since 1873 Los .i'l:ngeles NewlJorh San Francisco 

o~~)> 

35 
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LIGHT 
Thru The Window 

The Oil Lamp, years ago, was discarded for 
Electricity to secure Better Light, increase 
safety and to cut Maintenance Costs. 

AND WEATHERSTRIP 

For the same reason, has 
been adopted as Standard 
Equipment by many Elec­
tric Traction and Railroad 
Companies. 

Write us for information regarding 

.COMPLETE WINDOW EQUIPMENT 

All M.tal Roller• REX Ring Fixturu 
w .. atht!r Strip 

Manufactured by 

M.tal Sa•h 
Lock• and Lilt. 
Curtain• 

The Curtain Supply Company 
Elkhart, Indiana 

355 Weal Ontario St., 
Chlcaso,111. 

50 Church St~ 
N~w York, N. Y. 

This Paper is a 
"Member of theA.B.P." 

To you,this is a fact of especial signifi­
cance, for it means that this publica­
tion is part of a concerted movement 
to raise the level of publishing prac­
tice, to assure better service to both 
subscribers and advertisers. 

The 11A.B.P ." is built upon and re­
volves around the following set of 
standards-

STAJ.'lDARDS of PRACTICE 

T HE publisher of a business paper should 
dedicate his best efforts to the cause of 

Business and Social Service, and to this end 
should pledge himself-

]. To consider, first, the l01ere!l1 of the subscriber. 
2 To subscribe to and ,.,orlt for truth and honesty 

• in a JI depa rtmenu. 

3 To eliminate, in 10 hr u possible, hi, personal 
• opinions from his nn'f1 columns, but to be a 

ltader of 1hought in his editorial columns, and 
to make bis criticisms constructive. 

4. To refuse to publish "puff,," free reading noticn 
or paid ",n11e-up1"; to keep his reading col­
umns independent of advcrtisini considerations, 
and lo measure all news by thu standard: "h 
it real news?" 

5 • To decline any ad,·erthement which b:u a tend­
enc, lo mislead or which docs not conform to 
busmen integrity. 

6 To 101ici1 subscriptions and advertising 1olely 
• upon the merils of the publication. 

7. To supply advertisers wi1h full information re­
garding character and extent of circulation state­
ments, subject to proper and aulhentic verifica­
tion. 

8 To co-operate with all organizations and indi­
• viduals engaged in creath·e advertising work. 

9. To avoid unfair competition. 
JO To determine what h the highest and largest 

• function of the field which he serves, and then 
10 strive in every legitimate way to promote 
that function. 

Publications which h a v c subscribed to 
these standards have earned the preferred 
consideration accorded them. 

THE ASSOCIATED 
BUSINESS PAPERS, INc. 

220 West 42nd St., New York 
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J·P Products of interest to Electric Railways I 

II 
NOAI\K Tu,,, 

II 
'lvnlw•1 ""' :),fin, 
h11 rs a,ut 1,uv/111011 

·1 

i 
JOHNS-PRATT CO. HARTFORD, CONN. i 

= 
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AUTOMATIC SIGNALS I 
Hishway Croaaing Bella 16 __ ..._,. ~ 

Headway Recorden ~ 
Fluher Relays -.,;:=,,c.:., I 

NACH0D SIGNAL COMPANY. INC. i 
LOUISVILUI, KENTUCKY. ii 

:! 
r--------•1n11nm111tnlllHHIIIIRlffltntlffl .. HRHffHfttllHltllffUlllffltHlttllffNIHIUlttHllflllHtlffllftttHtte.l 

lllffftlllllllfflllllllllHIIIHHIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIJHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIJIIIUIIHIIIIIIIIIIIIIIIIIIII!: ; 
I 

rPf) nsa a .. ,J/Y I 
Trade Marlo. ~ 
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JANDARD{t 
WIRES, CABLES AND CABLE ACCESSORIES 
M o1tt1 /ocrvrtd b• STANDABD UNDERGROUND CABLE 00. 

lloolOII. New Tort. Philadelphia, WuhlJ>Sl<>a. Pltllbursb. Clll-o, Douolt, 
SL. Louh, San Fraocllco 

,. ___ ,.,nnnnm11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ur 
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TH E SEARCHLIGHT SECTION 

} you want 

§ 

I 
i 

i 
{ 

The man 
will find The position 

The plant 

Put your ad in the Searchlif!.ht 
.. i 

....... HIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUHIIIIIIIIIIIIIIIIIIIIIIIUUnlllltlllllllllllllllllllllllllllllllllllllllD 
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~ ELRECO TUBULAR POLES i = E 
5 E 
I ii 

I I 
~ E 
E § I TH< ·w••• LOc••·/ / TH< c••}'<R<D JOIHT I 
I Lowest Cost COMBINE Lightest W eight I 
I Least l'ilaint•mance Greatest Adaptability ~=§ 

= Catalog complete with engineering data sent on request. 

I i 
I 

ELECTRIC RAILWAY EQUIPMENT CO. 1;== 
CINCINNATI, OHIO ~ 

New York City, 30 Church Street = = ilmw11111111m1111111111111111111111111n1111111111111111JIINIIIIIJJJIIJIIIIIIJIIIIIIIIIIJJIIIIIIIIIIJIIIIIIIIJIIJJIIIJIIIIIIIIIUIIIUIIUlftltUIIIIIIJlllli 

£Ullltllllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllll ll llllllllllllllllllllllllllll l llllll1HIIIIIII IIIIIIIIIIII IIIIIIIIIIIIII IIIII IIIIIIIIIIII • 

I \ A 
i RE i ..... .-"laa=ai:'t""-'-- .E AMERICAN 

i wa 
fimm111iiuimu1111u111111mm111u1111111111mm111111111111mmum111111111111ut11111111111111111111u1111111111m1111111111111ii11mm1111111fi 

i1ttnnu1111n11111111111111111111ntHIIIIIIIIIIIIIIIIHIIIIIIIIINIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIJllllllllllllli 

~ PEIRCE ~ 
i Railway Feeder Pins ~ 
I= A 11.ronir Forired Steel Pin dealll'Jled for beau duty. I 

Their low coat permit■ their use onr lbe entire -
~ mtem. ~ 
§ HUBBARD & COMPANY ~ 
~ PITTSBURGH CHICAGO ~ 
~,mn111111111111111111111111111111111•1111111111mn111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ur.: 

!!,IIIIIIIIIIJIIJIJIIJIJIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIUIIIIIIIIJIIIIJIIIIIIIUJIIIIIIIIUIIUIIIIIIIIUIIIUIUJW~ 

§ ~ 

I I 
i ELECTR~!'i.

0
~1~l;Aa!~ECABLES I 

~ John A. Roebling'a Son■ Company, TTenton, N. J. § 
~,mnt11111111111111111111111111rmun111111111111111111111111111111111111111111111n111111m111111111111111111111111111111u111111111111111111111111111111111ii 

~nn111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nn111111111111111111111~ 

i Shaw Lightning Arresters i 
I StandOTd in the Electric I nduatrtu I 
Si fer 35 'j/etJTa E 

I Henry M. Shaw I i 150 Coit St., lroington, Newarlr:, N. J. j 
,nm1111111111111111111111111111111111111mm11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i• 
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American 
Rail Bonds 

CROWN 
UNITED STATES 
TWIN TERMINAL 
SOLDER 
TRIPLEX 

Arc \Veld and Flame \Veld 

Susd (cw MtD 

Rail Bontl Boo'lt 

American Steel &Wire 
ClllCACO 
NEW YORK Company 

High-Grade Track I 
Work 

SWITCHBS-MATBS--PROCS--CROSSINGS 

COMPLBTB LA "\'OUTS 
IMPROVED ANTI-KICK BIG-HBBL SWITCHBS 

HARD CBNTBR AND MANCANESB 
CONSTRUCTION 

New York s";tch & Crossing Co. 
Hoboken, N. J. 

SPECIALISTS 
in the 

Design and Manufacture 
of 

Standard-Insulated-and 
Compromise Rail Joints 

The Rail Joint Company 
61 Broadway, New York City 

I 

Carnes[ie Stee l __ 
.-1TT.!IDUROH• •p 

We are prepared 
to b:andlt any hii:h ir:radt proposition "htrt 

VARNISHED CAl\lBRIC 
\\'ires and Cubics 

:art rtquirtd. 
\\'btn using 911•/i17 \\'irts and Cabin u~, 911•lit1 Tapt 

-~.\~!'OX· T• ..... •-oi.o:o-1Tr.-' n..,.. , ·nt-,;11r.t:" Tapo-.. 

THE OKO=---:ITE CO., Pnssnic, :,.;. J. 

Cambria Forged Steel 
Electric Car Axles 

To Med Most Rigid Specifications 

Otl,.r p,....,ucte for tl,e ~Klrlcal field ledudeo wbttla, •""" 
oloafla. raila. 1plkea. track werk, 1pllc• l,ara, bolta. tie pl• 
lie ,....,,. pole lute .... u-rial. ebttta. ••pet 1tttl aad r.ar lol 

BETHLEHEM STEEL COMPANY, BETHLEHEM, 

BETHLEHE 
Lorain Special T rackwor 

Girder Rails 
Electrically Welded Joint. 

THE LORAIN STEEL COMPANY 
Jobastown. Pa. 

Salu Olliuu 
Atlaat• Clllcac,, Omland New Y• 

Plolladelplala Pltteloarslo 
p..,i/i~ c ... , Re_ .. ,.,_,,-, 

Ualt..t StalN St.-.1 PTMacl• C.-p&117 
Leo A.atelH Pertland Saa Fraad•c• S..t1 

£,r,..rf R~,:,rnnitatiH: 
Ualt..t Stat11 St"I PNMluct1 Compaa7, N.., Yark. N. Y. 
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THE BABCOCK & WILCOX COMP ANY 
85 LIBERTY STREET, NEW YORK 

Builders since 1868 of ::.iillla'm,ii~ Makers of Steam Superheaters = 

,vat er Tube B o i1 er s ~ IJ.i,all~~ since 1898 and of Chain Grate = 

of continuing reliability Stoke rs s inc e 18 93 = 

B RANCH OFFICES BRANCH OFFICES I 
BoSTOs, 49 Federal Street DETROIT, Ford Building §= 
PHILADELPHIA, Packard Bulldlng NEW OJU.J:ANs, 621•5 Baronne Street 
PlTTSBOBGH, Farmers Deposit -Hank BulldlDg HOUSTON, TEXAS, Southern Paclllc Building E 
Ct.11:'VELA.-:o. Guardian Bulldlng O&."{VJ:a, 435 Seventeenth Street = 
C HICAGO, Marquette Building SALT LAKE CITY, 405-6 Kearns Building ii1 
CISCINN4TI , TractJon Building WORKS Sc; FBA.NCISCO, Sheldon Building E 
A TLA.,;TA., Candler Building Los ANGELES, 404-6 Central Building E 
P HOE:SIX, ARIZ. Heard BulldJng Bayonne, N.J. SEATTLE, L. c. Smith Building =_s====== D.u.u.s, T EX., 2001 Magnolia Bulldlng Barberton, Ohio HAVANA, CUBA, Calle de Agular 104 
HONOLULU, H. T •• Culle & Cooke BulldJng SAN J'UAN, PoBTO RICO, Royal Bank Bulldlnc 
PORTLAND, ORE., 805 GIL!ICo Building 

,_ ______ llffl,mmtmnmn1mm111rmmnnsru1111111111111111111uum1111111111111m1nn1111111111111111111111u11111111no11111111WR111111mnn111ttttttlilllflllllUJUIIHllllltltlllllllllllllflllllllllUIHIIIIIIIIHIUtfflllllllffllll'HIIIIIIIIIIJJIIIUIIIIIIIOIIIIIH~ 

--- ·--·-· --AWW1===-====_==--
8. A. HDG&!IIA~. Jr .. Prnldenl C. C. CASTLE. Finl YI-Prffldoont 
H. A. IIEGl:}[A."l, Vlc&-Pl',1. aod TnaL F. T. S-UlG~'T. So<m.ar,-

\,. C:. l'f:l'ERS. lla.oanr Salu and En&loettl°' 

National Railway Appliance Co. 
Grand ('~nlral Tnmlnal, -15'.? Lerlnr;ton Avr., Cor . -I.5t h St.., :Sew York 

ll an.oe,- Bid& .• W&ablnr;ton, D. C. 100 Boylston St~ Boston. Maaa. 
He..,.,.an-Caatle Corporation. R&llw113 Exch&n&'ll BcUdillc. Chtcu:o. 

RAILWAY SUPPLIES 
Tool Stttl Gears and Pullon& Economy Electric Devi('("I 
Bell LockNI. Fare Box and Co.'• Power SaYlnc and 

Chance Kalter Inspection :li{eten 
The Aluminum Field Colb Anirlo-Amerlcan Varn.lab Co .. 
Truck and Car Repair Par\tl Vamishea. Enamela. eic. 
Cnller•H&mmer Electric Gilmer Multiple S&!ety Sten 

Heaters Treads 
Pl~~~~~~;[;" & Iron National Hand Hold• 
G<-ne11CO Paint OU. Fl. Pin S1>rinir & .Mfr. Co .. 
E. Z. Car eon=I Corpora• Sprtnn 

!Ion's Safety De-.icee Tum1Ule Car Con>oraUon'a 

I 
= 

Garland Yenlllatora Turlllllllea 
Flulinum InlUlatlon Anderson Slack Adjusters = 
Yc~,°.;Je ~~h Do~fe ~ Feasible Drop Brake Staff• 

Buaoe■ Dunham Hopp,,r Door Devic<' ~ ~------------------•1mtw1U1Mmmmmnnnn,1n11ntmmf'lllfttlni 1.-------------------------~ 
R~•a..WA'( u-r•'-•:n< c oMVAN~ ~-1 

CAR COMFORT WlTH HEATERS = 

u TI LIT y ~i~~~t:T°oRis ~ 
~ llroadW11J' ! 
:St'W York. N. Y. ;;; 

Wrila /or 
C<Ualouva 

i------------------••----1w1:1::u:u:::a::.£11Ui 

~-------•--------------IIWllhUIMNICillll:ZMUWWW:f 
RAMAPO AJAX CORPORATION I 

Ra.mapo Automatlc~COR TH Rall = 
Rotun, Switch 'I[> A ·co,.,. Special Work I 

Stand a ~ ~ -- _ 
Jar Paulas -- ManganHe -_j 

Sldln1• Canatrucliao 

GENERAL OFFICES: HILBU RN, NEW YORK ==1 
Chlcaro :,;ew York Superior. Wla. Nla,-ara Falla. N. T. 

Ca nadian Ramapo I r on Woru, Ltd., NJacars Falla, Ont.. i ._ ____ ,_"__,_,.,... ________ .,.,.......__,... •• ,,,uwww _.J 

_ 11,..111111.,1.,11,..._111_,_,11111,1111111111mnumn11111111m11111111,1n1111111111111111111n111 

i 
T HE ELECTRl~L~~'c\.~:!. l~~OVEMENT CO. ; 

f.---------------111111umt111nn~ 

:!.'llllllllllll11Mt1111111111uncunr11n111111111111t11111wmn111111111uru111m111111u1nn1uu111111A11lffllllllAOIIHIRIIHUIHUIIIUIWIIIUC 

I 'I~V~~~T~~' I 
s = 
~ Vanwbed Silk, Varniabed Cambric, Varniabed Paper ~ 

l I~~~=~:~::~::~~:=~~:::rT::~ I 
L::.::::::o:, ,:~~'~•::: j 
a ·•-•w~ 

I=== fl LLNI~.:~ .. - !=--=--- Electrical Machinery, Steam Turbines, Steam En&'inea, 
Conden.aen , Gu and Oil En.ginea, Air Compreaaora, 

j Air Brakea i 
!.---1111ntm111Hlhillfflll"'"'"IUIIUffllllllllll1lllllllffffllllllHlfflt'llllllltlnnltmuuunm1m11n111111111-ullm 

r:t'IMUHNIIUNMnHIIUIIIUIINUIIIUlltlll, .. emWIINWN¥PUMUIIUUttltlllllllflltilHIUICIINIIRIIIIIIW111NIW.ftllllllfl~ 

AL UM If &r-l~-~ERMIC == ;;=====-==== 
New aod independent process. No inserts needed. 

Up-to-date and ecooomical. 

Alum.ino-Thermic Corp., Roselle Park, N. J. 
i111lfflllllllllllllllllUUIU1P1ru1111mnn1nm1ttt111m■111mn111mm1n1111111un111111111nrn11111rn111mnu111111111t1mma:un1alHIG 

:rllllllllllUIIUllllllmlmlHIUMtllllltWUNIUHWIUIIIIIHIHIUIIIUIIIUIUUIIDJUUIIIHIWIIIIUlllttlllllll"'1HIIIIINIIIIHIIDlfflllllllll'.l 

I A~~~:.!f ~~~!i~!~~r I 
L..w..1111111UHldlHIUHIJIIHfflllllllllllllllflfflfll NIIIIIJllll"1lllflHlll1ttllllllllllllllllrlflftnmn111111111mn1u1111N1n11ffl1111111Jti 

E~~~i~:~ FOST11Ht11_E_u11uuuaR- ~~ 
Palellted eonatrvcUOD pron11 atallaUona ID 1taUon&r7 powv =' 
by 20 yean of aemce. p)ac la. § 

POWER SPECIALTY Co Boetoa.Phu...P1tta..1>etro1t.x ..... ~o/.!:~-Dd 111 Broadway, NEW YORK ~ 
• , &11 Fran., Lo. Anrelea, Boulder, .,..,_ .,., OD ;;; 

.. _ ___ , __________ .,, ...... ,M .. MW,MW11W1Aimlii)Rf'Un""91NWf111111111ftMhtff____...........lh,1mtmtnttHn••····-- iilWWIIUUllllnlllltlll'lftlhmnn1M11111:1w,, .. ,,.,, -esu::::.: 
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i = .. I Play for safety-

We make a specialty of 

ELECTRIC RAILWAY 
LUBRICATION 
We solicit a test of TULC 

on your equipment 

The Universal Lubricating Co. 
Clneland. Obla 

Title. Joe~ lhatern RepruenUUTe. 
1017 Gotham Natlaoal Bank Bica~ N- Yark 0!'7 

I 
I 
~ 
i 

plus resiliency-
plus long life 

By specifying 

FORT PITT SPRINGS 
FORT PITT SPRING & •. 

MFG. CO. 
Pittaburs:b, Pa. 

I ---------•~111 • ._.lllllllfflllltllN■fflHrmtllllllllUIIIRIIHUffllllffllHffUUllllr.' :io--m•-----------••www-nfflMr,_, __ 11..,,,,.....,....., ..... """'1lfflllWI 

"OSKELITE" 
The Stop Light for street ur■• Opcr• 
ates from brake 1y1tem. Detail, ao re­
queat. 

The Oakel Equipment Co. 
94U McCormick Bids., Cbicaao, lll. 

A~I'r•m•ec•••\•i.•c--1 

Registration ! 
1!17 tloa E 

Pauengera I 
Rooke Automatic i,= 

Reciater Co. 
ProY!d-u. ll. I. 

~-F-'.::- ::..- _.- 11111- ~- :;::- :=,--
11 ◄.Z1Jl3.G1=-

HEADLININGS I THE PANELYTE COMPANY, Trenton, N. ,:!;, •=•• 

~lllllllllllllf~ Car Heating and Ventilation 

=1:R,J,Ulj,J a, ~ •- o, ,._ '"""' ,rohl- <>•• ••• mu, 
= = aenle w1Uzout &11.7. W'e can 1baw you bow = = to take care of both, with one equipment. - = Naw 11 the time to set your ~..,.. read7 for :: = DUI wlntor. Write tar •otail•. 
~ · § The Peter Smith Heater Company 
-r/1111111111111\' 6209 Hamilton An., Detroit, Mich. 

Fresh Air Without the Slightest Draft 
There's a difference!. .•••.•. patronage proves it I Passengers dodge drafts. 
Profits dodge cars and buses that permit them. 

,vinter's at the door I Prepare now to insure comfortable passengers and comfort­
able profits! N-L Ventilators completely change foul air for fresh many times e\'err 
hour, at the same time preventing absolutely the entrance of snow, rain, dust, 
WEATHER. 

Write for our booklet, "Su,nrior Ventilation," 
for complete detail• and information 

The Nichols-Lintern Co., 7960 Lorain Ave., Cleveland, Ohio 
Canadian Rop. 1 Railway & Powor Ens. Corp .• Ltd .. Toronto, Ontario 

'f'r" ...... /er .,, ~, ,..n ,, 
r-41••· OM ,t ■ Nrin■ tor ,1,..-, 
.. , bu .. ,. 

INWIWICMWiiiWIIIWi•&1maa, ........ ,, ... n .... ,~ 

Gets Every Fare 
PEREY TURNSTILES 

or P ASSIMETERS 
U■e thND la yot~l:f:'fflt Ar,.. a ... 

Percy l\fnnufacturin~ Co., Inc. 
101 Park Avenue, New York City 

.,_ ____ IMUl_, _____ ,_11ttllllUIIUllllfflllffllHIIIIIMffllffllfflllftlffl1fflii ____ ; 

75% of the electric railways 

8-Y Punches ( 
S•nd for Catolo• 

BONNEY-VEHSLACE TOOL CO .. Nawark, N. J. 
nnaarmmm1Alllllfflfflfflllffllllllall''~"nu __ , ____ """'..,.. 

fl'IMII• 1•1111111a1111-

i Mowded rooh are ~~~~~~!:~, ■ailed 10 \be csr 

l
=-E builder. The7 lncn-1oe &be 11renstb. l'Nlu<'lt welsb1 and labor coat■ 

of 7our csra. 
rl,-m•ll slrder panel, armour the aid•• ualnat blow■• They welsb 
ll'U than 16 saop 1teel, l'Nlucc, Tibrallon and rumbllns. 

Scad for blneprtol booklet. 

HASKELITE MANUFACTURING CORPORATION 
133 W. Wuhlnstoa Strnt, Chlcaso, UL 

----M ... AiiNl_,lillHlhAnfllllllll -
I 

........... :a 

Only reliable products can 
be continuously advertised. I ..........., ............... ......._••••••r.111111--w-•=••-• -· -·-
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International ~ 
Registers I 

T:,pe R-11 
Double Reiri■ter 

Made in single and double 
types to meet requirements 
of service. For hand or foot, 
mechanical or electric opera­
tion. Counters, car fittings, 
conductors' punches. 

Exclusive selling agents for 
HEEREN ENAMEL BADGES. 

= = ; 

I 
Th1~ !:~:~::.~~=~. !~!:~~::.~o. l 

~llll'ttlfflUIJllfflllllllllllJIIIIUIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIHIIIIIIIIIIIIIIIJIIIIIIIJIIIIIIIIIIIIIIIIIIIJIIHIIJIIIIIIIJJIIIIIIIIIIIIIIIIIIIIJIIIJlli 

atllllltllllHIIIHHNlffllftlHllffllfflfflfHJIIJIHIIIIJIIIIIIIJIIIIIIIIUIIIIJIIIIIIIIIUlllllllfHIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIJW:. I l'R1t HID,;T TIU1"'!1 PIANlt 11:LJ:CTRJC RICATE& ICVEB PRODUCED i 

I No. i 
i 

478E i i GOLD CAJlt HEATING A LIGHTING CO~ BROOKLYN, N. Y. i 
~ ......... u111tM1tHttttnnmnlftm1t1111nnmn111111111111111111mu11111111111111Nr1111111111111111111111111111mmn·u1111111111111111111i 

.. IH .. _ .. IJJlll .. lalllllll• .. 111•111•111 .. m11111n111 ...... 111n .. ;111111•111 .... 11 .. 11 .. 11 .. 11111n .. n111 .. 11111111111111n•r 

~-:Jr~ ~ 
CAR SEATS I 

of pr~ Steel for all Claaeee of Pusenrer 5 Service. Rattan for covering aeata and for :=~=== -
snow sweer>ers. ~ 

HEYWOOD-WAKEFIELD CO. i 
i Factory at Wakefield, Ma■■• = 
, omee■ ,u New York. Chtcaro. S•n Franclaco j 
~,uan1111111aaMt1111mn,mm111t1tfflNllllflJllllllflllfHlllltlllhHHIIIIIIIIIIUIIIIIIIIIIIIHIIIH1JHIIHllltltttllllllttt•,.·n1111111i 

gn1111,111m11111111u1t1111m111mmm11111111111111111111111111111111111111111111u11111u11111111111111111111111HHIIIHllllllllfttlftttllllllllHIIHfH',:. 

I JOHNSON ·gh!:e;::1 I 
Adjustable 

The best changer on the market. 
Can be adjusted by the conductor to 
throw out a vary!ntr number of 
coins, necessary to meet chsnC'eS in 
rates of fsree. 

Flexible 
Each barrel a separate unit, permit• 
tintr the conductor to lnterchanre 
the barrels to suit his penonal re­
quirements. and to facilitate the ad· 
ditlon of extra barrels. 

JOHNSON FARE BOX COMPANY 
Ravenswood, Chicago. Ill. 

CLEVELAND 
FARE BOXES 

Let U• Give You Particular• 

The Cleveland Fare Box Co. 
Cleveland, Ohio 

Canadian Cleveland Fare Box Co,. Ltd., 
Pretot<>n, Ont. 

Coin Counting and Sorting Machines. Change Carriers 

UJIIHIIIHflllllllHUIIUIIHIUIIUl&IIIIIIIIJIIIIIIIIJllflllffJIIIIIIIIIIHIHIIIIIHIIIIUIIIIIIIIIIIIIIUIIIIIHIIIIIIIHlltllftUJHlbfmHHHJJIHllflnlllllltllHIIHIIIIHlllflllllllllllllllllllllllllllllMlllllftlltllllllllllllllllllllllllllllllllllllllllllllllllllllllllUllllllltJntltlhltffl1 

McGuire-Cummings Manufacturing Co. 
General Offices: 

111 W. Monroe St., Chicago, Ill. 

Street Cars 
Trucks 

Snow Sweepers 

i 
I 
I 
~ 

I 
I 
I 
I 
i 

mum111u•111W11m1111111m111111m1111mnmn111111 .. 111111111 .... 111 .. 111111111 .. 1111111 .. u .. u .. nu1111111111nunn .. 11111 .. 111 .. u .... 111 .... u111 .. 11 .. 11111 .. 1111111111 .. 11111 .. 11nn1111 .. 11 .... 111:111111111•mmm•m .. 11 .. •1111111m•m .. 111mni111mm .. 1111111m11i 

IIHUtlltHUIIWfflfflUHNIIHIIIHIUIIIIIIIIUIIIJIIIIJIIHJIIIIIJIIIJllllllllllllllllllllllllilllllltHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII' 

100 New Users in the Last Nine Months 
KASS SAFETY TREADS 

HIGH 
in efficiency and lasting qualitiea I 

LOW I 

I in weight, initial and upkeep c:oete 
Morton Manufacturing Co., Chicago 

fflfttlffltlttllltllltlllllHllfllllJIIUIIUlfflJllll11Ht1llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllltlllllllllllllllii 

UllftltllHll#lflntnlNIIIIIJJIIIIRllllltllfllllllfflllllHIIIIIIIIIIIJIIIJIIIIUIJJIIIIIIIIIUIIIIIIIIIIUIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIJIIIIC 

For better Axles Specify I 

"V ALSCO" i 
HEAT TREATED CAR AXLES I 

LACLEDE STEEL CO. = 

Arcade Bldg. St. Louis, Mo. I 
HlllltmnllUtflllllntlllNUMHHlllfHIIHlfflntlttlfllfHIHIIIJltllllllllHIIIIIIHIJIIIIIIIIIHIIIIHIIHIHIUHUIJINlllllllllltllllllli 

g11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 )«..1111111111~ 

====

;=_I :~~;~;;::;~;:;:~;T~O-LN°:,:MYA~s

0

s:.: ==-=

1-
1 

Carefull{~J/:~da/'n~o~"!ti~~~I~":; ;:g~ 11aw■. 
~ 11111111111n11111111111111111111mnmmuun1111111mtm1111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111ui 

rntlllllllflllllNIIIIIHlllltllllltllUIUlllllftlllllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllflllllllllli 

I PROVIDENCE H-B i 
§==.I n. eon,.:!~!~•••••• c-~~::~:a::. i===; 

Wendell & MacDuflie Co., 110 E. 42nd St., New York 
! Gt!Dffal s.lN Arenr. ~ 

;.11m11111111111u1111111t111tllHIIIIHIIIIIIIIIJIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIPlllntllllllllllllllllllUIIJIIIIIIIJlllllllllllllltlllflllllfftltllii 

.. 
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1 - i i BRAKE SHOES 
-

I 
I 

I 
I 

I 

THE RUSH HOUR 
holds no terrors for you or your passen­
gers if your rolling stock keeps rolling ... 

AJAX 
BULL BEARING ALLOY 
will keep bearings and passengers cool. 

Stays on the job for a long time. 

The Ajax Metal Company 

New York 

F.STABLISIIED 15S0 

PHILADELPHIA 
Chlca10 Booton Clneland 

~~l~ 
~ CORRECTIT 
USE LE CARBONE CARBON BRUSHES 

COST MORB PBtt BRUSH 
COST LBSS PBR CAR MILB 

W.J.Jeandron 
345 Madison Avenue, New York 

Pittaburgb Office: 634 W1bub Bldg. 
Oiicago Office: l6S7 Monadnock Block 

San Franciaco Office: S2S Market Street 
•·•naill11.11 Dlatt1baton: 1.7_,ao Tub., I< l!applJ, r..~ l.l<l .• 

atoatn-al and Toroa1n 

I i ! I AERA Standards 
I I Brake Heads 

I I 
I 

I 
I 

I 

Diamond 11S'' Steel Back and Lug Shoes 
best for all equipment. 

Manufactured and sold under U. S. 
Patent and Registered Trade !vlark. 

American Brake Shoe and Foundry Co. 
30 Church Street, New York 

332 So. Micbi1an Au., Chica10 

llellral sun 11-...S ..s..- p&l&t 111.7 uu,. nu 

... J 

-' 
! 

m11n1n111mm1ttfflNm •• a.u•ae111 :cnuw•• .... •·•---'•' ---••••• •---•t ~;..,, ---••:. .,.,---•------------~ 
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1 BUY BRUSHES 
~ 

I 
I 

MADE IN THE U. S. A. 

CARBON-GRAPHITE-MET AL 
MOTOR AND GENERATOR 

BRUSHES 
Meet every requirement 

Grade recommendations, based upon your 
individual requirements and operating condi-
tions, made by experienced Brush Engineers, = 

l=_I T:":":::;:i:~:1~:-~::PHJTE I= 

SAGINAW, MICHIGAN, U. S. A. 
= = 
=:.nm11111111n1111n11111111111111111111w-'11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

illltnlllURHUIIIIIIIIJUIJIIUIIIUIWIUIIIIIIWUIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIUIIIIIIIU! i Waterproofed Trolley Cord i 
i ...-..IIIN!~~ i 
I ~liillliiillilMiM ~ 
i ~ 

I h the fine,t cord that 1cience and akill can produce. '==-

Ju wearing qualitie1 are unsurpaHed. 

~ FOR POSITIVE SATISFACTION ORDER §=== 

SILVER LAKE 
If you are not familiar with the quality you will be 
1urpri1ed at ita ENDURANCE and ECONOMY. 

S.ttl b:,, Net W•l•ht• and Fall L•tllltha 

E 

I 
SILVER LAKE COMPANY I 

Manufacturer• ol b•ll, el11nal and oth•r corde. ~ 

L NewtonYille, Manachuaetb § 
11111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111; 

i11n1111111111u11111111:u11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111'i 

II The Kalamazoo Trolley Wheels i __ === 

have alway, been made of en­
tirely new metal, which accountl 

I for their long life WITHOUT ! 

I INJURY TO THE WIRE. Do §~=._ 

not be mi1led by 1tatemenu of 
large mileage, because a wheel 

1 that will run too long will dam- ~ 
I age the wire. If our catalogue ;; 
! doe• not 1how the 1tyle you § 

need, write u&-the LARGEST 
EXCLUSIVE TROLLEY 
WHEEL MAKERS IN THE 
WORLD. 

THE ST AR BRASS WORKS 
KALAMAZOO, MICH., U. S. A. 

"'"""'""nnmmm11111111n1n11111111111111111111n11n11111111111111111111111111111111111111n11m1111111111111H111111111111111n1r-·1111111111111111 o 

"Dltftrential Two-Car Train. Trailer dumpino load cltar of trench." 

DIFFERENTIAL CARS 
Standard on Fifty Railways for 

Track Maintenance Track Construction 
Ash Disposal Hauling Crossties 
Placing Ballast Disposal of Waste 
Coal Hauling Snow Disposal 

Concrete Materials to the Job 
Excavated Material to the Dump 

For Economy 
THE CLARK CONCRETE BREAKER 

THE DIFFERENTIAL BOTTOM DUMP CAR 
THE DIFFERENTIAL COMBINATION 
CAR-WHEEL TRUCK and TRACTOR 

THE DIFFERENTIAL STEEL CAR CO. 
= Findlay, Ohio, U. S. A. 
~mn11111111111111111111111111111111111111111111111mn1111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111;: 

:11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111• 

I_ LT;~;;t~:i· I 
Equipped in our No. 6 harp 

§ on the bottle-shape principle 

I ~:;;,~~~~ ,:: 
i Bra;:. fo!~:!. Co. _ 

~,1111 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111::=:: 
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USED EQUIPMENT ®. NEW-BUSIN 
!-OIi.,.,., ...... ,4, ~ tffltl a 11'\'1''1.. alnl.&1111111 

f I ""'' ,n ,n .. t1toa. Ptt•bl• ta • l••nea 
••••"' and aU oc.h« d•••lflr1t 
I --•cl. IDIN•WD daer 
ti-I I IIM a 

POSITIONS WANTED 

EXECUTIVJ-;. Urban and Interurban. Wldo 
eucceasrul elql<'rlPnee In all <lrpnrtment1< 
or con1tructlon nn<I op,•ratlon. P\V-740, 
Eleclrll' Hallway 10•1rnal, 1,,.ader-NewA 
l'hhc .. Ch·wlnnd, Ohio. 

J-:XPEHJE:-:Cl,D operallna: man, now c.-m­
ploy~d, <le1lre1 chango. Technical ,n-od• 
uate, !orly-one yeara or age, ab:leen 
years' experience covering all branches or 
eleclrlc railway operation, ela;ht tcara 
In the lron1portatlon ena, wllh lnr,:o 
railway company In the eaal. Beal or 
rererencea rrom men high In electric rall• 
woy field, Of'!!1re to connect with com• 
pany where ablllly can be demonatraled 
and where thf're I" opportunity for 
ndvanccment. PW-7471 1-;1~ctrlc Hallway 
Jo!Jmal, 10th Ave. 11 3tith Sl., New York. 

1---••-••-••-•• WANT;;---~ 

I SEVE~~~h •• ~AILS 

l Lorain Strei Company'a aeclloo 00, No, 317, 
Ko , u : HA Ii.WA ,. " I.IG IIT CO~ll'A!lo"\" 

Jtome, Georrla 
,,_ .. ,_,,,.,,.,,,_,, ...... ,_ ..... ___ .,. .......... , ___ _,; 

[

- For Sal-OuUt la 1120 
2--Kuhlman Semi-Steel interurban 

Cara, PaHen1er, Smoker and 
Ba11:11:a1e, 

~ nJ':7 6~"& l ~ita~dtb 11-H. 8-1.o. 
4 G, II, 203 moton. Complete. 

ELECTRIC EQUIPMENT CO. 
i.~~~2.~.!!!!!.'..~~~.,.~ ~~.t.~~.!?..~~-~-

l FOR SALE 

I JOO doa., No. 778: 75 doa., No, 7811: 60 

I
I doa., No, 980 ll~adllrht Globea. llhcbelb 

brand. Abtiohllely new, Price f2.60 per 
<loarn, 

f', t•, IIUI.OTTI ' IA C' lll!lo't: R\" ('O, 

67-71 ) f ain St., S:ui Frand...o, Cal, -----·--··-·---··--... ,,.··-·-·"·-------------i FOR SALE 

Ii New Root Snow Scrapers 
16 Seu Ai r Operated. 

I TRAS~~t,.~~J::.::.->;T CG. I 

J,''"""'"''•"•-•~1~!1,n~!,~"':.:.::,"~:".:.:!..._,,_J 

ISFfllUBTIO:S 

1 , ... ,,,., tn ,,. f a , r r ,, 
cuuftll tt • ,.J.t • tdlllan1I to w, n ~la,,J 

,..., • .,., ol IO , .. 
•d 

I FOR SALE Standard Gauge Electric 
Railway Equipment 

I I-Parlor Chair Car, built by Amerkara i Car Company, teo,tb ~8-lt.-•tlni; 
1 cap&dty 40-lully eciutpJl('d air brak.,,., 

elN:tric bea\lni; 1y1tl'm. Brill 1taodanl 
<loubt11 trurka, 66-bp. moron. ~ :',I 
Coolrollt'f'. 

~lnserurbao Pa-nn-r Can, bu!JI by 
AmrrtCIUI Cnr Company, 1"nnb of can 
411-ft.. .,.atlni; capadty 60, fully 
NJWPJ:Mld air bnkee. EIN:lrlc.-al NIWl>­
IOOOI 4 G.F..--67--10-hp. motora and 
K·O (.'()0lrollen. Smtih brairn and 
Drtll 1landard double truck1. 

1-t:xPl"t'N Cu bulll by Amrrl.-an Car 
Comt>utY, lro,th 60-ll ~ NIU lpped w1tb 
air brake11. 110.-e be,,\. llrlll 11andard 
doublr lrU<-k• t:klrlcal NJU IPllleil l ~ 
G.t:._.17--10-hp. motor and K-28 
<-On I roller. 

1-Unr Car, 24-lt. IODI', Electrical .-quip• 
mrnl eoooht• ot :: G.E.-1000--3j-bp. 
molono and K•lO eootroller, 

fa~~~na:;•~~1~t;~.ro~.~~•~~lJn!~':.."':'1 ... ~ ~~~ 
lhf'M Can al ~000 eacb, f.o .b. care 
Wnse 11 once tor dl'laUlld 1ped llcatlooo. 
t.orn1<"1 In l'hlca~o DlJtnct . ln11>«:tloa 
IJ1"lt,-d. 

HYMAN-MICHAELS COMP ANY 
Rai,., Locomotiv•• and Car• 

Main Office--CHICAGO-Peoplea Gu Bld11:, 
Dlatrlcl Oflicu s New York, Plllaburi;h, SI, l.c,ul ■, San Francl ■co 

NEW GEARS, PINIONS AND 
GEAR CASES FOR SALE 

Gt:-1noo )l otor , 
J 7:J 16 loolb plntoo1 
107 69 IOOlb pan 
10 Shl'f'I Iron i;~ar "alH 

Gt:-SOO ,r otor: 
~ malleabl,. par C'A~■ aod 3 botlom balTt'W 

FS•7~P. Ell'<'lrlc Railway Journal 

RAILS 
New or Relayera 

We Bu:, or Sell 

-1 
I 

!0lh AYr. al :tlllh St., :Sew York City _zgLNICKER IN ST. LOUIS I 

SOME ONE WANTS 
TO BUY 

the equipment or machinery that you arc 
not us ing. 

.This may be occupying valuable space, 

colicct ing d ust, rust and hard knocks, in 
your shops and yards. 

SELL IT BEFORE DEPRECIATION SCRAPS IT 

THE SEARCHLIGHT SECTIO~ 
IS H ELPI~G OTHERS 

-LET I T HEL P YO U .-ILSO 
01 0:S 

l 

I 
I 

I 

I 
J 
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FOR SALE 

One-Man Double End 
Safety Cars 

Selections may be made from a lot of two hundred. 
Cars are three years old and in first-class condition. 

The D epartment of Street Railways, City of Detroit, Mich., offers for sale any 
part of Two Hundred Single-Truck, Double-End Safety Cars, for Standard Gauge 
Track, equipped with air-operated Snow Scrapers, air-operated "RIO" Registers, head­
linings, center lighting with opal shades, electric heat, Utility Regulators, Nichols­
Lintern tail lights, and Ohio Brass Trolley stands. Westinghouse 508 and General Elec­
tric 264 Motors. Westinghouse DH-16 and General Electric CP-27 Air Compressors. 
26-in. Steel Wheels. Standard Safety Car Devices Co. equipment. Cars are of 
Standard Safety Car dimensions, and weigh approximately 17,000 pounds. 

Bodies and Trucks were built by the J. G. Brill Car Co., St. Louis Car Co., Osgood­
Bradley Car Co., and McGuire-Cummings Mfg. Co., and purchaser may select any 
of these type Cars. 

Cars may be inspected by calling at the Department of Street Railways, Detroit, 
Michigan. 
Bids are solicited for any part of the above offering, f.o.b. flat cars, Detroit, Michigan, 
and these may be directed to Frank Meyer, Jr., Purchasing Agent, Department of 
Street Railways, Administration Building, St. Jean & Shoemaker Aves., Detroit, 
Michigan. 

Bids will be opened on Monday, December 8th, nt 11 :00 A. M., 
at which time same will be given consideration. 

If interested in the purchase of the above kindly get in touch with the Department of 
Street Railways before date that bids are to be opened, for information relative to 
submitting formal bid, etc. 

45 
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~ dnrll1lnc, Slrttl Car 
"Collier, lnc.. Barron G, 
Air Rtteh...-. 8. AflrrNH>len 

Inrenoll•ll.and Co. 
Am,hol"I, Gn7 

Elec. Service Supplle■ Co. 
Ohio Brau Co. 
WceUD&'hOU18 E. & M. Co. 

Armalurt 8bop Toni■ 
Elec. Servtce Supplln 00. 

Anlomall• l~lurn Swllth 
•!land■ 

Ramapo Alu: Corp. 
Antomnlle sar,11 Swllcb 

Stand■ 
Ramapo AJu: Col"l). 

A>:t .. 
Bcmll Car Tnlclt Co. 
Belhl~h~m Sltel Co. 
Brill Co., The J. G. 
Cunerle Steel Co. 
Johnson & Co •• J. R. 
LaclN1e S !eel Co. 
s1. Loul• cu Co. 
Weellnchoullfl E. " M. co. 

Babb Ill Moul 
AJu: l\lelal Company 

Bad"'9 and BnltolU 
Elec. Scrvtce 8upplle1 Co. 
Inlernallonal Rt-lrl■ler Co., 

The 
n .. rs•• Stttl 

American Brtdl"e Co. 
llnllrrln, llrr 

;sallooal Carbon Co. 
Beartnp and BNLrlnl" !!ti.ah 

AJu: Mela! Company 
Berni• Cu Truck Co. 
Brill Co., J. 0., The 
General Eleclrtc Oo. 
Gllb<-rl & Sou■ B. F. 00., 

A. 
Mo~on~ Br■- & Metal 

Co. 
81. Lou!■ Cu Oo. 
w .. uuchouae E. & M. Co. 

Brarlnr•, ~nler and Roll..-
8lde 

Baldwin Locomotive Wit■• 
Slucltl Co., A. 

B•II• and Onnp 
Brtll Co., Tba J. G. 
Conaolld■ INI Cu lle■t. Co. 
Elec. Scrvlro Supllt ■ Co. 
St. Loula Cu Co. 

RN1rln11:•. Roller 
Norma-lloffman &artnp 

Corp. 
Bolhn 

Babcock & WIicox vu, 
Bondlnc Apparaln• 

Amer. s=1 & Witt Co. 
Elec. Ry. Improvement Oo. 
Elec, Scrvtre Suppl!e■ Co. 
Ohio BrMe Co. 
R&llwar Track-work Co. 

Ronda, Rall 
Amer. SIN-I & Wire Co. 
Elec. Ry. lmpronmeol 00. 
Elec. Scrvire Suppllu Co. 
General Eleclrlc Oo. 
Ohio Brua Co. 
Rallw&T Track-worlt Co. 
Weetlnchou.., E. & M. Cu. 

lloolt Publhben 
McGraw-Hill Boole Co. 

Bnx,., Swllch 
Johna-Pratt Co. 

Bratktlt and Croa■ Arm■ 
(~ ftl ■o l'ol,.., TIN, 
1'0t1IA, Elc,.) 

E'lec. R.Y. Equipment Co. 
Elec. Servlre SuppllN Co. 
'Hubbard & Co. 
Ohio Braas Oo. 

Rrake AdJust•n 
Brill Co., The J. G. 

~!1Jr:h:Jae A,N'_lli~~ &.· 
Brake Shot■ 

Amer. Br. Sh~ & FdJ'. Co. 
Bemla Oar Truck Co. 
Drlll Co., The J. G. 
St. Loula Cu Oo. 

BrakNI, Brake !!11ltm■ aad 
nrak~ Part■ 

Allla-Chalum,, Mfr. Co. 
Bemla Oar Truck Co. 
Brlll Co .• The J. O. 
o..,.,,ral Electric Co. 
Nallon&I Brake Co. 
St. Loula Car Oo. 
Weetlnchou"" Tr. Br. Co. 

n~~c:.,k.d,., Co. 
nnuh,■, C11rhon 

OcnM"•I Ell'ctrtc Co. 
Jeandron, w. J. 
Le Carbone Oo. 
:0.11tlonftl Carbon Co. 
U. B. Graphlle Oo. 
Weallnchou"" E. & M. Co. 

ELECTRIC RAILWAY JOURNAL 

WHAT AND WHERE TO BUY 
Equipment, Appara tus and Supplice Used by the Electric R■ilway Industry with 

N■me■ of Manufacturcn and Dist ributon Advertising in this hsue 

llrn~ht'11, Graphite 
National Carbon Co. 
U. S. Grapblle Co. 

llru•h .. , Wire, l'o,umallc 
lurenoll-Rand Co. 

Balldln,;o, !'11ttl 
Arncncan llMd&"e Co. 

llnONJ, Motor 
llrill Co., The J. G. 
lnternallonal Motor Co. 
Ntw York Trauaporlallon 

Co. 

rou R11ndln,: and Wlodln,: 
M11eblan 

Elec. Srrvtc,, Suppllet Co. 
Colla Arm11lure and Field 

Gen<'ral Eleclrlc Co. 
Weollnrhouae E. & lll. Co. 

Colla, Choke and Kl<'ldnc 
Elec. Sentce Suppllet Co. 
General El<,elrlc Co. 
Wcallnchoul!l E. & !II. Oo. 

Coln ('ouotln,: :llarhloe■ 
Cl.,.-.,Jand :s-· ■re Box Oo. 
Jnlem'I ltt-'1•1er Co. 
John1on Fue Box Co. 

v ..... mnc 11 .. -,,... (S..., 
Tmtk Work) 

Drralllac ~ .. -11,b,. 
Ramapo AJax Corp. 

0...llnalloo ~lcn• 
Elec. Servtce )Ul)(lllf'I 

llrt,pc-th•,p Sf'r\lirtt 

al■ o 

Co. 

WI.ah-Service, I'. Edward 

°:~u ~'.'%:~ .f."~~• 
Conaolld ■ t...S Cu Heat, Co. 
General Elcclrlc Oo. 
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Fur,-eeo, El•tl rle 8 1••1 
llelllnc 

Ammcan Brld.-e Co. 
Fu.,.. and t·u.., noxN 
Conaolld ■t<d Car lleal. Co. 
~m,ral Electric Co. 
Wt'9Unchou.., E. & ?i. Co 

Fu•""• r.-rtrldr•, ~on-Re­
ftl::..!:le & lllch \ "oltace 

Johna-Prall Co. 
t·u•""• Reftl111ble 

GC'Uttal Electric Co. 
Jnhne-)lan.-llle. Inc. 
J ohnA-1 •nu Oo. 

1'1~....., Arrow Motor Car CO. 
St. Loult Cu Co. 

nw,hln&•. ea.., llard,nrd and 
,111npnn,p ccl~,.;~~n~ .• ~ .. :~" eo. 

Nat'I Pntum•Uc Co.. Inc. 
St. Loulo Cu Co. 

!Joor■ &; l)oor t'hrnrn °~,!!,';\!chouM! Tr. Br. eo. 
&~:!,.[;f~if'dTb~.} · 1:-!~1. Co.' Gu l'rodaem n .. ml■ Car Truck Co. 

Drill Co~ The J. G. 
St. Loul■ Cnr Co. 

Cahlt-.. (S•e Wlr" and 
(

011hl,.) 
(.'ambrle Ta...., Yellow 11nd 

lllaek \"unl•h 
A('IJ'le Win, Co. 
lrvtnirton V■rulah & Ina. 

Oo. 
Carbon llru•h•• (SN! 

llru■h,... C11rbon) 
Can, Jlump 

Drlll Co~ J. G~ The 
Dlffenmllal Slttl Cu Co. 
SI. Lout ■ Cu Co. 

Car Uchllnr Fhlar,. 
1:1cc. Ser-TIN> Suppll"9 Co. 

C'ar l'anrl NaftlT Bwtl,hH 
Con■olldaled Car lleat. Co. 
Wt1Unrho1111l E. & M. Co. 

Car•. Pa ■fflli"f"r, Frl'ilsht, 
t;i:prNi•, rtir. 

Amer. C.r Co. 
Jlrlll Co., The J. G. 

Kuhlman Oar Co., G. C. 
McGulJ'e-Cummlnr• Mtr. Co 
National RT. Appllanre Co. 
St. Loul1 Car Co. 
Wuou Mfr. Co. 

Ca~h 
0c':.: ~ 1'o .. The 

Bl. Lou! ■ Cu Oo. 
C'Ara, S..-ond !land 

Elnctrlc >:qulpment Oo. 
Tranalt Equlpmeni Oo. 

Cara, S.-Jr-l'rnl>C'IINI 
Brill Co •• J. G~ The 
G<,neral Electric Co. 

Cu \l°1ll"f'I•, RollNI SIN'! 
Bethlehem Sleel Co. 

Ca■!lnp, nraao, Compo■ltlon 

Ai~ ';r.,~f 0ompJU17 
Andrraou Mfr. Co~ A.. & 
J.M. 

l\lo..,..JonN Braa A Jletaf 
Co. 

C'a•lln11:•, Ora1 Iron and 
!'llttl 

Jlemla Car Trork Oo. 
Fort Pitt SIN!! Ca■Unp Oo. 
St. Loul1 Cu Co. 

CaaUop, Mall,.blt and 
llrua 

AmM". Dr. Shoe A FdJ'. Oo. 
Beml• Car Truck Co. 

'Forl PIii !'llttl Castlnn Co. 
91. Loul ■ Car Co. 

C.l•h•rt and Relrltvtl"I, 
Troller 

Elcc. Servlre Suppllea Co. 
Ohio Brus Co. 
Wood Co.. Chu. N. 

Calenary Con1lrut!lon 
Archbold-BradT Co. 

~llln11:, Car 
Pnntasotc Co .• Inc. 

Celllnp. 1'1,.,.-ood, Panel■ 
Haskellte Mfr. Co. 

01an11:" Carrl•rt 
Cleveland Fare Box Co. 

Clrcul~nr.ake1'9 
AndeMIOU, A. I, J. M. 111r,. 

Co. 
Gontral Electric Co. 
Weellnrhou,,., E. & M. Co. 

Clllmpe and C'onn..-ton for 
Wlr,o and Cahlea 

F.lcc. R1. Equipment Co. 
Elec. Rr. Improvemcnl Co. 

Elec. S..rvtre Suppllea Co. 
General Electric Co. 
Tiuhh•rd & Oo. 
Ohio BrRB• Co. 
w .. 11011:houee E. & M. Oo. 

Oe11ntra and Serapen TraC'k 
(SN- aho Snow .. rlow-1, 
8wttptro nnd nrenm1) 

Drill Co .• The J. 0. 
St. Loul• Car Co. 

C,uatera ar,d SMkth 
General Electric Co. 

Oo11I and Aoh llandlln,: ~ 
C'-on.-.,1ln11: and llol•llns 
Jlluhlnrr1) 

Colo Wmpp,n 
CleTeland Fue Box w. 

Commutator Slott,rr■ 
Elcc. 8'-rVIN> Suppllel Co. 
G<'nrral Elcctrle Co. 
Weaunrhou■e E. & :II. Co 

rommutalor Trnloc Dt>.-1..r, 
General Electric Co. 

t'ommat11.tnn1 or Part• 
Caml!l"On t:lec'I Mrs. Co. 
General Electric Co. 
Wr1t1nrho11■e E. & lll. Co. 

C'omr,rNsor•. Air 
All11-Cbalmen Mfr. Oo. 
Gni...-al Electric Co. 
1 n....,..oll-ltand Co. 
w .. unchou.., Tr. Br. Co. 

romr,rc-a•nn, Air rortabh1 
lnc<'rtoll•Rand Co. 

(\')n,rrrte Rf'lnrnr,rlnc- 811n 
Laclede Slee! Co. 

rondf'nanr ralH"r■ 
l"lnrton Vaml■h & In■• Co 
ConcJ,pn•f'r■ 

Alll1-Chalm•n :r,cr,. Co. 
Oenttal Electric Co. 
lnr,,raoll-Rand Co. 
W,■llncbou.., E. & M. Oo. 

Conn,p,rtor■ , Soldf'rlNa 
Frankel ConDN"IOr Co. 
w .. unchou.., E. A M. Oo. 

Cnnnttlon, Tr1111f"r f'ar 
Con,ollda1...i Car llra1. Co. 
Elf'C. Senlce Supplt•■ Co. 
Ohio nrue Co. 

Centrollrn or r.rta 
A llllt-Chalmer■ )Ir,. Co. 
Grurral Eleclnc Co. 
w .. unrhou.., E. 6 M. Co. 

C..nlrollM' ll.-pl11lon 
El<,e. Sen1c, Suppl!,■ Co. 

Conlrollln,: s,,1,m1 
General Electric Co. 
WNlln,:bou•• E. & M. Co. 

('1~1i!~"":im::!
1
·af11:. Oo. 

r ... neral Electric Co. 
Weellnchou•e E. 6 M. Co. 

CnnHyln,: MuhlnfT) 
Amtr!('11n Brtdce Co. 

Cnppc-r Wirt 
Anaconda Copper- l\llulnl' 

Co. cn~u ~'.: ii".~17., l_~,.,,. 
Elec. s ...... 1ce Suppl!.. Co. 
lnlcrnlLl.'I Rt-s1•tf'r Oo~ 
The 

Roehllnc'■ Son• Co~ John 
A. 

St. Loni• Car Co. 
8am80n Cordare Work1 
s11.-...- Lake Co. 

Cord Conn ... lor■ and 
C'onpltt• 

Elec. Serrlre Suppll,■ Co. 
8•m•on Cordftp Work, 
Wood Co .• Chas. N. 

cn~:·eo~ (''The J. o. 
Ohio BrtM Co. 
St. Loul! Car Co. 
Wnillnchou■e Tr. Br. Oo. 

Cr0110 ,\rm■ (!lff Bratkthl 
{'rotUlln11: Fonnd11!l001 

IutcrnaUonal su,,-1 Ti• Co. 
Crot10ln1t, Fro,: & Swlleb 

Rruna1>0 Alax Col"l). 
Cro,,aln,:, M■n,ran, ... 

Bethlehtm Sitt! Co. 
Rama1>0 Ajax Col"l). 

Crn1alni-• 
Ramano AJax Cnl"l). 

Cro•oln,:,i, Tratk (See Track. 
i"pN:l■ l Work) 

<'rnMI- Trollry 
Ohio Brus Co. 

C11rl11lno &;; CnrtRln Flxturrw 
Brtll Oo .• The J. G. 
Curtllln Supply Co. 
Elec. Serv,,e Snpplle■ Co. 
Morton Mic. Co. 
Pnnln,.olf' Co., Jne. 
SI. Lou!• Cor Oo. 

))f'ftler'1 "••hln,ry 
Elec. Eoutpmtnl Co. 
Jlyman-J\lleb1cl1 Co. 
Tranalt Equlpmeut Co. 

General Elcclrtc Co. w,..unrhoul!l E. & Joi. Oo. 
Mor1oa Mir. Co. 

l>ooni, t"nldlnr \"••llbulr 
:-at"I l'neumallc Co., Inc. 
Safet7 Car De.-ltt■ Co. 
llrlll ■, llork 
lncenoll-Rand Co. 

llrlllo, Tniek 
Amer. Stttl & Wire Co. 

~~'ier!r.:"J~nrs:~~ Oo. 
Ohio llrue 00. 

Dr)",ni, !'land 
Elcc. SM"YIN> Suppll .. Co 

F.an 
Ohio Brau Co. 

F.A"Onombrra 
Power 8pecl1lt, Co. 

F.l.,.lrtral Wlr,. and Cablro 
Am..-, Eleclrtcal Work■ 
Amer. Slttl .. Win, Co. 
Roehllnr'■ Sona A Co., 
J. A. 

r.lttlrl• Grind..,.. 
Railway Traek-worlt Co. 

WNl<!m Electric Co. 
1:l•tlrle Trllllllmloolon Towrro 

Aml'rle1n Drtdr,, Co. 
F.ltttred••• Olrhon 

lt&tlwar Track-work Oo. 
r.Jtttradn, ~IN"I 

llallwar Trvk-worlt Co. 
F.nrtD,..ro, Con■ nlllac, Con-

lr■C'lln,: and llpttalloc 

1~~i::,,:.n~a/·c!: 
JIMoler. John A. 
Jllbhln ■• J. Rowland 
Buchanan & Larue Corp. 
Bureau or Commerc1al 

Ec,onoml~. Ill-,. 
D&T A Zlmm•rm•a. Inc. 
Drum & Co~ A. I,. 
Ford. Jl1con & Ila ,-1, 
lh'Cllpblll & Well■ 
llol■ t. F.nr•lh IU"dl W. 
Jarkeon. W■llfT 
Kell7-Cooke Oo. 
Onl'. J~ R. 
f\':~1:"&.Audlt & Jn■pec­
Rlebry, A lbfort !!. 
KnblnlOO .. Co~ Dwlchl 
P. 

8 and,,NOn & l'ort,,r 
Sl~en• & Wood 
!'ltone A We~ln 
'lnllti, Enc. Cort>_ The 

J. 0. 
F.:ndn.,.rlnr 

EQulpm-,nt F.nclnterlnr Co. 
r.n,:1.,,,., (1,u, 011 or flleam 
Alll1-Ch ■lmen :!\Uc. Co. 
Jnr,,NOII-Rand Oo. 
w .. unrhou.., E. & M. Oo. 

...,... no, .. 
CIO!ftland Fare Box Co. 
Jobnaon Fue Box Co. 
N'•l'I R1. Appll&nce Co. 
Ohmer Fare Rt-tn,ler Co. 

Fare R~lotrn 
Ohmer Fare R-rr1ater Co. 

FtD<'fll, W o.-en \\1r. and 
Fen<'<' l'o•h 

Arm,, Win, Co 
Amer. SIN'! .Ir '\\"IM! Co. 

Frnd..,.. and Whe,I Gn11rd1 
Brtll Co .• Th• J. G. 

CnneolidalNI Car Fender Co. 
Elec. Ser-YI,... Supplh,a Co. 
St. Lour, Cu co. 

Fibre and Fibre Tnhlnc 
'\\°Hllnchou■e E. & M. Co. 

F1eld Colli (S.e t'olla) 
Floodllrhi. 
Elcc. SttTtc,, Suppll.,. Co. 

Forrt111t• 
Brlll Co •• J. G~ The 

Fror• 8. Cm .. lnr;,o, Tr. Rall 
Belhlehem Sitt! Co. 
ltam ■l)O Alax Col"l). 

Fron, TrMk (S,.,. Trac,k 
Wnrkl 

Froi:■, Trollr1 
Ohio Br&M Co. 

G-1:IN"trle C-.r■ 
(>flltral Elec. Co. 
w .. unchou..- E. "' 

G11tr«1 f'11r 
.. 

llrlll Co .• The J. G 
SI. Loula Cu Co. 

(if'tlr ltlnnl ■ 
llf'lhlehem s, .... 1 Co. 
Brill Co .• J. G_ The 

ONr ('a■r• 

\Jo 

Chlllln,nrorth )!fr. Co. 
t:1.,.,_ Senlc-, !luppllr• Co. 
WNllnchoul!l F.. & M. 0o 

o,..n "nd l'lnlon■ 
Jkomlo Car Trurk Lo. 
11<-thl•h•m s1 .... 1 Oo. 
t:lcc. SeulM' Snpr;,JIN Oo. 
Gen•ral El,...lnc Co. 
Nal"I Ry. Appll ■n,e Oo. 
Nuttall Co .• It. D. 
Tool Slttl Gur & Plnlno 

Co. 
O..,.,ralln11: l-r la, 011■ - F.lttl rlr 

Gcn,-,.al Electric Co. 
flrnrraton 
Alll■-Ch•lm...-. M rr. Co. 
r ... n..-al E:lcctrtc Co. 
w .. unchou■e B. & JI. Oo. 

Glnlrr Rall• 
11<,lhlthNU S1 ... 1 Co. 
Lonln SIN-I Co. 

Gone (!'IN, Rrll• 11nd Goop) 
Gr..,...., (!I"" J,abrlranh) 

G1!~;,°r,.,~1S:- S~~~~: i-:"f-~~; 
Oo. 

Railway Trtck-worlt Co. 
Grln<lrn, l'ort11ble 

RallwaT Tr■ek-worlt Co. 
Grind..,.., l'nrtahle F.lttlrlr 

Rallwa1 Trark-work Co. 
Grtndlnir llrlrk• and Wh~• 

R&llwar Truk-work Co. 

<l~:~ai'!."l~{,:1:m~l'1J. 

Goud R11II ■, T,t Rall It 
)l&nn..,..• 

RamaPO Ajax Corp. 
C.aard•. Trnll17 

.-:1...,. Servltt Suppl!-■ Co 
Ohio Bru1 Co. 

~~~~.~~R~aduc':_ll• 
TI11rp1, Troll..,-

Elec. S.-rvtc,, Suppll,.. Co 
More-Jon"' Br&M !11"1•1 Oo. 
Nullall eo_ R. D. 
Siu Brue Work, 

ll....tll11:hl ■ 
El ec. SPrvt..., Su pplle■ Co 
GMitnl &lctrlc Oo. 
Ohio Brau Co. 
St. Loul ■ Car Co. 

llra411oln,: 
lla■kellt<, !Mc. Co. 
P•n•IY1• Co. 
Pantuolf' Co., Jne. 

II tor,,., C'ar ( t:lttlrt, I 
Con80lld11 ... 1 Car n .. ,. C'o 
Onld Car llul. & Llr. Co 
Nal"I R:r. Appll ■ nc,, Co. 
Smith 11.._.ler Co., Prltr 

llraltn, C'ar, llol Air a"" 
\l"altr El...,. 8trvict' Suprll•• Co. 

Smith lleat•• C,, .• P,.1•r 
11 ... 1,n for !'ll)N"l11I Purs-N 

Pt,..-,-,. 51"'('1 ■ 11:,, Co. 
IlPlmrt-W,ldln11: 

ltalltr&T Trark-..-ork Co. 
Ilolalln,: )la•hln,rr 

Amf'r-lcan Brtd,:e Co. 
Tiohlo, l'nrl11hl• 

Jnttl"!IOll•RAnd Co. 
ll7dr11allt ) 111,hln,rr 

Allh•·Chalmr,. :!Itri;. Co. 
lndlrallm, !'llrnal■ 

Ooktl EQulmnent Co. 
fn■trumPnlA MMnrlni-1 TN t 

Inc an• !tN'Onllair 
El""'- SerTt,e SUPPIIN Co. 
o.-n .... , Elcclr1c Oo. 
Joho&-Pratt Co. 
We,,tlnchou"" I:. & M. Oo. 
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/ng-,·soll-Rand Paving Breakers tearing up track foundation 
operattd from 1-R Electric Driven Portable Air Compressor. 

47 

A dozen times 
faster 

The Compressed Air Way Saves 
Time and Money 

Ingersoll - Rand Portable A ir Com­
pressors and Tools finis h up many jobs in a 
fraction of the time requ ired by hand 
methods. 

Pneumatic "Paving Breakers" save more 
than 50% in time and labor over hand meth­
ods, when breaking out pavement shoulders, 
heavy foundation, 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 fac tor 
in. reducing track costs. Ask for complete 
information on the savings made with 
portable air ppwer units. 

Ingersoll-Rand Company 
11 Broadway, New York 

Offices in tlu Principal Cities the World Over 
For Canada, refer Canadian Jngeraoll-Rand Co., Limited 

260 St. Jamee Stnet, Montreal, Quebec. 

and 

• 
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lnoalatlnc Qolb, F•per .,.. 

'I'aP"' 
O..onJ Electric Co. 
1"tnirtoa Varulab .l J:Aa. 

Co. 
Okonlle Co. 
Sland. UDderlnnllld Cablil 

wC:·uairbouM l'!. • ll. Co. 
lnaalallas, Silk a Varahla 
lmnirtoa Varalall • In•. 

Oo. 
la••latloe ~ alto FalDt1) 

Electric Ry, Equlpmenl 
Co. 

Eloc. Semce Supl!H Oo. 
General JCltt-lrlc Oo. 
lmDs\OD Varnub .l Ia■. 

Oo. 
Okonlle Co. 
WNtJnirbo1>• JC • .l 31:. Oo. 

lM•lalloa Slota 
1"tnirtoa V&mbll .l Ina. 

Co. 
laaaleton (Stt ■ho u .. 

!Haurtab) 
Eloc. R.,, l!qufpm..al Co. 
Elec. SerTINI Suppll■e Oo. 
OeMrll1 El~rle Oo. 
Imairton Vamhb .l Ina. 

Co. 
Oblo Brut Co. 
Wr1t,,n, Eltttrt.- Co. 
WNUairboa■o JC • .l ),{. Oo. 

ln■al&tor Fina 
P:lf't'. !en1c,e 8uppUn Oa . 
Hubbard .l Co. 

''L:i!;'•J!.w'!~~ ~ .. Cc. 
, ... 1<. (!l,,e .i .. ~ 

llola11 • .,. ur1a1 
J:leoc. 8erT1ce Suppllet OD. 

lola&a, Rall t"" aan , ota&a > 
,_,.al "°'" 

Bemll Ca.r Tnldt OD. 
l!nU OD_ I. 0. 
Fort Pict Si....J Ca1llap Co. 
81. Loul1 Ca.r Co. 

IIUIC'tloe llo1N 
Sid. UDderirroDlld Cabla 

OD. 
La111pe, o ..... ...,. n 1t11tte 

Elac. !lttYtce Sappllft Co. 
~ ...... 11 Eltttrl" Co. 
WNUDsbou• JC • .. Jof. Oo. 

l.amJ>■, Are a 1_,,.-.t 
(SN, ah<> ll•adll&'b&a) 

0-.-a.l Electrte Co. 
Wuuairbou ... E. ti, M. Co. 

la111P9, Sl.--1 ... X.,k..­
Nl<'bol•Llnl«11 Co. 
Ohio Bruo OD. 

Lallf.n,-. C1u1lll•d•a 
:Nlcbol•Llntttu Co. 

Urtllalas l"retfftlo• 
Elec. !!~ Sop. Oo. 
o.n.,..i E~rtc Co. 
Oblo Brua Co. 
!!haw, llt'ftl'7 M, 
Wmln&'boa"' E . .l M . Oo. 

UM lllatttlal (~•• alao 11.......... . ...... ,o ... 
w1..., .Ce.) 

Arcbbold•Rrady Co. 
El~c Ry, EquJ_..\ 
Co. 

E>eoc. Semce !!up. Oa. 
0-ral J!'l«otrlc Oo. 
llabbard ti, Co. 
.Voft'-JoaN Bra• .l lhtal 

Co. 
Ohio Braet Oo. 
WeeUnJbOII• E . .l ll. Co. 

Ln,o-11T.._ 1!1"""1e 
Bllldwln ~a\lTe Wlu. 
om..,..i Eltttrtc Oo. 
lllc:-Oul~m!a,-a Mrir. 0a 
~I. Looi• Car Cn. 
WNllnsboa ... JI!, .. M. Oo. 

LabriftallDI' EIIJ1.....,, 
O1ltna !!ll'T!al on Co. 
Tuu Comp■117 
UDIT'rrul LllbrtNllar Co. 

LallrlNinl•. Oil ancl 0.-­
Oalffl ■ !llrnal Co. 
Tn:u Compan7 
UnlTrnal L11brlcaUD1' Oo. 

)lar1r11n....., r..r1• 
Demi• Car Truell Co. 

)bnnn- !'llttl <'.aall111n 
Wm. Wharton. Jr. 6 Co. 

)lan«10nrM 81..., a.... 
R&.111 

Rame1><> Alax Ccwi>. 
>1a.;:::;. ... 'w !:r'· !lpftlaJ 

&lhl•b•m Slfotl Oo. 
lllansa- !IIN'I 8w1tet,,,e 

FNn a C'Ne•tan 
ll•lhl•brm S~l Co. 
Ramapg AJax Oor,,. 

""'..,.• (l'lf'. loelnm•ate) 
:llohllnr. :11..tal 
Alllo•Ch•lmtte Mtc. Co. 

lllalor DUN (S.. B•-
)lnlD•I 

lllolnn, F.1Htr1e 
Alll1-Cbalm..... :wr,. Co. 
w .. unirhoo,... E. • M. Co. 

)~t~~=i'...~::."bo~ 
Oentt11I EIN-trlc Oo. 

)lntnrm,.•• IINltl 
Brill Co .. I. 0. 
Elf't', S.mce Sar,. Oo. 
"R .. 1.-ood-WaJlt'lleld Oo. 
!Ir to,, I• Ca• On. 
n"ond Co- Cb11. N. 
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Nala ~ Bolt■ He)'Wood-Wakt'lleld Co. 
Bem1A ca.r Tniclt Co. :,.rc0~m.m1n.-. .auir. 
lk-lbl~na !!lttl Co. Co. 
Hubbard A Co. SI, Laula Car Co. 

0111 (SN, Lallrieaat.l), R.-cl•l•n ... nttlllp 
Oil Ural..,.. Brill Co_ The 3. 0. 

Power s~all>' Oo. Elec. Semce SappllN Co. 
...,._. lnlern"I ~irltlc:r Co- Tl:t• 

Omnlllaen (SN BuN, Obmtt Fan, R~~r Co. 
)lotor) R<>olle AucomaUe ~•la' 

01,-.Arrt7IH• (Sff Cllttlac Co. 
Appant111, 011•A,el7leae) Sl. Loula Car Oo. 

r■ kl a.-tnrorttmrnl. Conrnt• 
F.f,,/'Semce Sapll.. Co. Amer. Steel "' Win Co. 
w .. t1n,bot1111 E ... M. eo., R~• !lbop Applla- (S.. 

l'alnl• ... \'anallllN (lu•- .1 .. Coll Ran4111s .... 
lallacl n , ... , ... MMhla .. ) 

IrTIDC1'>D Vunlab .. Ina. Eloc. ~oe 91lpp1Jee Co. 
Oo. ll#f:lf,:'·orlc (S.. alao 

F•~~:.:..S■-"!t:\"•nll•bN for G'"llrral Elec:trtc Co. 
,-:auoaal Rr. Appll&DC'e Co WNUD&boa .. E. Ir X. Oo. 

l"anm.al RN'U,n ~f~.ttn~ Sup. Oo. 
lnrenoU•Rand Co. 

l"aTillc )lalrrlal "c!~led Car Heal. Co. 
Amer. 81'. Shoe 6: Fb. Co. 

rlrkap, 'I'roll•r Wire 8-lllantt. \\1,e ao4 T11lle 
Elf't'. SffTtce S111>1>UN Oo. ~neral E~c Co. 
Oblo DraH Co w .. 11,,1:boaoe B. • ~- Co. 

l'lnloa l"1tllrn • ll#~~h:;; -Z:.0•'it.!;.i~ ..... 
~lf'C. !!ttT'fr,, !!o!Ji)JI" Co TreUH) 
~ner&l l:lertnc Oo. Rh-lat• 
Wood Co- Chu. :S. G«wnl Dtttrtc Co. 

rlaloa• (S.. OHnl WH&larhoUM E ... M. Oo. 
l'ln-, ~• llanl•-'• W... Rooftn,r rar 

• ... ,,.. I l'antuoie ea_ lDc. 
Jl<ml■ Car Tra~lt Co. I "-'• 
El~. l!lemc,e Sap. Oo. Hubllle xr,. Co. 
Oblo Bru■ Oo. !IA114f'N. Trvk 
WNliDl'?Mnue Tr. Brake llrlU Oo_ Tl:tt! I, 0. 
Co. Elec. ~N> Sap. Co. 

l'lpe JiUIIISI l'ilcbol•LlnlfTII Co. 
W•Uarbou .. Tr. Braka Co. Oblo Brau Co. 

rlaHn (!we llluhl• TMlo) ~h ~~-~ f!?:; 
l'lalN ror T.., Rall l'wt1,1a.. Brill eo_ Tl:te I. o. 

Raaar,n Alu Cori,. St. Loul• Car Oo. 
FIi..-.. 11.abbff •-1atH !Ina_... Tn<lc (S.. a-

Elf't' . SfomNI Sop, Oo. - ..... !ln,aptte, Truk) 
l'n••,nallo T-la ~r- Drtnn, R•IIIH-• 
lnlfff■Clll•Rand Co. (A. 8. 1 ■-latf<I 
ea.-roo suam Pa11:1p P!lf't'. s,,m.,. Sap. Co. 
l'l"artul "-llnr Hal.rtah 

r.lP IJN Oa,..w-an Panl.UOle Oo. 
ll,,tblrh,,m 81HI Co. "-hf ll ■1 
Ohio Bru■ Oa. nr11 Co- J. o_ Tbe 

1"al.._ )I.cal Sn•- Jlr:,,rood•W•••a,,ld Co. 
P.lf't'. lt7. E<tali,act Oo. SI. Loni• Car Oo. 
llubbud .l Oo. i::-11. <'ar (!l<-e alao BAU.a) 

1"al• R.tttlorrlttir l'rtll Co. n,,. J. 0. 
Hubbard ti, Co. llt')'Wood•WaJldl•ld Co. 

l'elr. .t ,,..,, ,..._,... SI. Loah Car Oo. 
&ll Lumber Co. ~ll11ir llatNialt 
lnumaUonal er-ttnr "' Rnll Co_ J. o. 
Ooa■lnlc,tloa Co. 11•:,,rood,Wabtield Co. 

Wr1erh&M1.,... SalN C'n. Plln1uo1~ Oo1 J.n<'. 
... , ... Tl ....... &a. Mllec .. St. (Aol1 CllJ' Co. 

Le•htt ~- Ila... P'-lpa-c 
~ll Lambt'r Co. F.IN-trlc &aali,a...,1 Oo. 
lnumallonal CN'OeOUnr A IIJ1Dan•llillcb~I• Oo. 

Oomtra('Uoa Co. Tranotl &autpme.u Oo. 
W•J<'rhoru..,r Salre Co. Slladra. \"r.llbalP 

l'alN, Tffll~ I BrlU Co_ The I. G. 
n,,11 Lumbt'r Oo. ShHrll 
F.lf'C. SffTtce Sa1>11IIN Oo. Rrtll Co_ Tbe I. o. 
:Sallall Co_ K . D. Dabt..rd ti, Oo. 

l'nlra, Twb•lar ~IHI W• lllfart■,r1 <'lff Bearl■r■ • 
F.lf't'. Ry , ~alpcaflll CID. C.,atrr .... "'ld•I 
Eltt-, !!ffTke Sap. Oo. !ll,raal-, Oar 8tutlnr 

re...,.lal ■ lls,ttlal Rieb Oont0Uda1fd Car. lltal C> 
\'oltar. Elf't' ~ Sa11. Co. · 
L■op luulalar Oo- Inc. :sa,•1 Pr'IC'amallc Co- lac. 

1"at hM4a lrnal1. ledlNIID&' 
011..nlll> Co. :Slcbola-LIDur-o Co. 

rewrr noa- OU:rJ Equl11111n,t Co. 
Amrrtran Drtdn Co. lpal 11,-wc.a-, lllst,wa,-

1',.wrr fley,Jn,r Dnt.- l'N>Nlor 
:Nallnnal R7, APOll■- On N~hod Sirna! Co .• Inc. 
Rallwu lmDN'TftneDI Oo. Wood Co_ Che■ • ~. 

.......,..n,.. ~laton l'lno&I ll,-11•m1, ftloclc 
Gt-llC'nl El.,..,crtc Oo. F.'le<>. Senice Sop, Co. 
Ohio Brae• Co. N"a~bod Sirna! Co_ lac. 
WNtinrhoUM E . .. M. Co. t:nloa Swttcll .. Sirna! en 

rampe Slaf'lt AdJlltt..... cs.. 11 .. 11, 
Alll.c11almttS llilfl', Oo. AdJa-Crnl 
lnl"l!l'901l-Rand Co. SlN't n·h..,.l• aM C.ttrn 

l"1tmpe. Vuw•• Andforoaa Xis, Co_ A. ,l 
Tnpn,oll-Rand Co. I. )( 

ren•hfll, n••..t F.1..-. Rr. E<iul11111ea1 Oo. 
B011Df'T'•VP.balU11 Tool Co. Ki..,. R,-, lmprn~I Oo. 
Inlt'nl'l ~n~r °"- 'fbp El..- s..n1.... S11t>1>ll... Co. 
Wno,! Co- Cbu. N. :llott..T0DN Brua "' X«'\11 

RAU n....... .t ra.t•alDp Co. 
R.ama1><> Alu Corl>, :0.11t1all Oo_ R. D. 

Rall F1llf'f !'l,...,. .. ca,kl. C-.r 
Phlllr, Caro Co. :Slrhol•Llnt•m Co. 

Rall r.rt-n (!clff Orl ... rl"II !-t>,krla .t R....,.Ph•l" 
R&II lolnlt :-auonal MPtal Mold1ns Co 

Camt'r1e S~I Co. S""w !'•f'f'P<"re, RAlt■ n 
RA.II lnlnl On. JJ•~n"'1-Walr~tl•M r,. 

Jt.aU lolnt-Wp,14f<I !'iftftff•rlo.-a. SWN"Dff"I .... 
Lnrala Stfotl Co. hnto111• 

ll•D•. 11.ftaTbtr Jlrtll en_ Tb• I. o. 
Po•la' Co_ L. R. Cnn40lldalfd Car Fl'D.,..,. Co 
ll7111an•llillrb~Ja Ca. lllt'Gal~mmlnp Mrs. 

Ran-. 111 .... 1 Co. 
&lh~hND 81<'el Co. SI Loul1 Car Co. 
C~l1,. !!lN-1 Co. Soldrrtnr and n~•l"c AP 
Fn•ltt Co_ L. B. 1N1rat111 (~ \l"•lillor 

Ralhrar l'aTIDI' G•anl1, rnt'""" and Apr,anl••> 
81HI lmar1on \·arnl1b • ln1. 

Ood.-ta Co .. In<'- W. 8. Co. 
R•ll..,.T' !laf..tr SwflthN tl<>ldtt!N•. C<>n■ .. 1w 

Coo!llllldated Car Htal. On.. Franl<PI Cnn.......-tor OD. 

i:.r\~~:r:c· E . .. )(, 0G. !'l~~!-ttndhv'~ifar1a •• 
RaJlwa-r Tr■c••work f'.o, On. 

ltaltaa l'<.-lal Tnlrkworlr 
'Rr111 r.,,_ Tb• I. 0. R<>lhlrhrm !'1...,1 Co. 

Elf'C, ~l'flN! Suppllf'I Co. (An1ln s, .... 1 Co. 

Splkrt 
Amer. Sleet .l ffll'9 0., 

tl~~!i~~.:"~ ll. Co. 
tlplkh,c SlttTN (S.. a-pa 

aa4I C•■-tenl 
• prlaira. Oar .,.... Treek 

Amtt, Slttl ti, Wln! Co. 
S..ml■ Ca.r Track Oo. 
Brill Co- Tbe J. G. 
Fort Plll Spnnir ti, Mfir. 

Co. 
Sl. Loult Car Co. 

8tW1kl~~ ~~· ,~. ltoM 
M~DP xr,. 

Co. 
Sl. Loula Car Oo, 

f-lttl &1141 tltN'J Pl'MDNI 
~• Slffl Co. 

• lrp9, Oar 
Brtll Co .. J. O_ The 
:llortoa :ldfir. Co. 
,,, • ..._ lllrebaakal 
Babcodt .l WtJror Co. 
WaUnirbou• E. ti, M. Co. 

!-lfll' Sl&'ft&]1 
:S1cb0Ja.Ualtta Oo. 
OakeJ Eqali,tMDI Co. 

Slorace ftall....-lN (S.. Bol­
\tttN, ,!;lentp) 

Crain, ranlaton 
Au.,._ A. "' I. M. >erir. 

Co. 
Ob.lo BnN Oo. ....... 
11.«bUol't Sou Oo- I. 4, 

s=.;-;;.,:.,,:~1 eo. 
SabW117 BoJre 
lobn.Pratl Co. s._.. ....... 
Babeock A WUN>X Co. 

Sw_,.. 1-Nw cs.. l!Nw 
r1e.-1, SwfflH'n aa4 
• ...... 1 

!',.-Jr-, !latNr 
lobn .. Prall OD. 

llwt1,1,,.._ !'f'l.-,cor 
lSlcbob,Ualffn Co. 

1-wtkhr■• Tfot RaD 
Rama1><> Alax Corl>, 

!'lwll,IIN, Tl'M"k (S.., Tnld< 
1-IN'dal Werk) 

8•h•"" a"" Swlt•bbo&r4a 
F.Jec. 6en1N SllPl>IIN Co. 
r.-ral E:tttr1e Co. 
WNIUDrhoaoo E. • >I. Oo. 

Ta•Pf'• ,i., 
lurnoD•Rand Co. 
Rail wu Trad ,...,rt; Co. 

T"t:1.~a~~i!,""r!!:: !.'::· 
T■ Pt"I 

,-..,. &all !IPN'laJ Trvk Work 
~bl•b- Si.el Co. 
Ram&l'C) AJax Oar:,. 

I T~~~~s'i':U.,. Ca. 
Trrmlnal•. C.blP 

514. Under~uad Cabla 0:, 
T .. IIIIIC • .,.k•••al1 (SH ln­

ec,. ... 1-, r.i~rtraJ >h• .. 
art■a:. T-las, P«e.) 

Th-••• 
Oaooolldat,,d Car llul. Co. 
Gold Ca.r Hul. ti, 1.11', Co. 

:.:1i~;~.~g,_ o;.i.. 
Tkkn C'llt9"ff9 a 0..­

treJt'N 
El«. ~ 911p'DlJ .. Oo. 

Tlrk..t• 1/1;; 'I'ra•r.,, 
Globe nrllrc Oa. 

nr., A 11-lltrtaJ 
:w:,1a1 sar..t7 R. R. Tie Oo. 

T1N. "~hanlral 
Dl,J'\oo )1.-..han!Nl 1'e OD. 

,,.. ....., n., Ro4-. SIHI 
CUM&'le s,..-1 Co. 
latwnalloa"1 Si..-1 'I'!r Co 

n.., \\' ... O'ao1 (!!N, Pel ... 
.,, .. , r ... ,. nr.) 

r-1 I-IH-1 
BPcblrhtom !!tttl Ce. 

Toala. Tnrk .t ,11..-..Da-
DN>111 

Am•. !!IN'l 6 wt .. Co. 
i::,-. ~m .. Sni:,pUN Oo 
Hubbard .l Co. 
Rallw.,. Th<!ll-work Co. 

T~hN. ArNJlre• (!lff 
"'llln,r Ai,r,aralDO) 

Tnwf'N and Tn•mlNlon 
~rmtt: ■ IP"f"9 

A l'('hbold•Brad_y, Oo. 
w .. unrhnu ... E. • ll. Co 

Tnrlt (:,t...t.,.. 
~u .. n Tt,i,-Jc • .-nn: Co. 

Trarlc, Si-lal Work 
S. "\". SYflrb • C,.,1UOinr C' 

Tn,kJ,... TT,,ll,,- c. .. 
BrUI Co- I. o_ Tbe 
!!I. Ln11lt CIU' Co. 

Tnrk, 1-t'N'IAI Wort: 
llf'thlelw'm SIHI Co. 
Bado 0.-0UIJ' 

Oolamb11 :llaehtne 'ITit1. 6 
~.I.Co. 

1\am•t>n A"" Ooro. 
Tran•rtt (!-,,p Tltkrl• I 
Tnlnefrr he•ln,r ,1erhh,.,• 

Obm"f Fatt ~irt•t•I" Oa. 
Tn ,...,.,. Tall I,.. 

Am•rlN.D Brtds'e Oo. 
Tnl.-fnrtnf'N 
Alll~almP,. )ff• Co. 
0-""' l F.lf'Cf"" Cn 

, ~-t•nchno"" E. A: :M , Co. 

.Vovembcr 8, 192 
TT ...... tl&ft'tJ, !!\Air, 

1!(19 
Monon :llfr. I.Jo. 

Trellrr •-
Eleoc. Sem.,. !!upl)llN 
Geaeral Jlltttrtc Co. 
More-I- Brut ti, lte 

Co. 
:-on.all Co- I\ D. 
Olalo Bra.u Co. 

TNtllr7 Ru ... , Rrtrl#.-111,r 
Ei.c. Sa-Tta, SappllH Co 
~utlall Co1 R. D. 
Oblo Brau Co • 

Troll,,. n ...... 
Brlll Oa_ Tbt' I. G 
~attal Eleclrle Co. 
WeaUJ>rbouee E. ti, ll. 

Trell•,- )latrrlal. o ... ~h ... 
AJ>denoa. A, .l I. ll,I, 

!Uir. Co • 
1:lec. Sern,e SapplJ• Co. 
ll or.Joo.. Brue a 1"• 

Co. 
Ohio B.-- Co. 

Troll~ \\11..,1 B■-.._. 
Xore-J- ar... ,. ll•I 

Oo. 

T.-M!1~!:. .... ar.!. 8~.c 
Co. 

Troll•r \lllN'le (S.. WlaHI 
T'rell•1) 

Trell~ \"\"Ire 
Amer. Elft'(rlcaJ Warll■ 
Amer. Si-I .l Win Co. 
Aaa.eonda Oop-p.- KID • 
Roeblulr• Sona Co_ J. /,/, 

Tnld<-. ('ar 
BaldWID Lo<-<tmoll-re Wlta 
Demi• Ca.r Tnldl 0,,, 
Brtll Ca_ Tl:,-. I. 0. 
M~uln-Conuatan lilts. 

Co. 
lit. Lani• Car Co. 

T"'1lor ~- Truell Oo. 
T■bh,c, T•Uew a 9te.il 

Finlbl• \"ar.lH 
IrTtnirton l' &1'lllab A In 1 

Oa. 
Tart.I-. • tram 

~•l=r1:1i;, "'°· 
w .. Uanouae E. • x. Ce 

Tart.I-. W■trr 
Allla-Cbalmen II ti'. "°· 

,.. .... 111 .. 
F.loc. S.-rrlce SappllN Oo. 
Peft7 )(fl'. Co_ IDC 

TwNtablN 
A-rle&D Bndn Oo. 

\"ahN 
Olllo Br■- Co. 
W•lluboa• Tr. Br. C•. 

\"an,11 ..... r.-■ a 8ltb 
A.,... \VIN Co. 
lrrl..,-toa Vandl!l .t las. 

Oo. 
\"t'■tllalera. Oar 

Jlrtll Co_ Tbe J. G. 
,-:111 R7.~ Appllane,, Co. 
,-:1t'l>ol•Llalttn Co. 
R&ilw.,. UUUtr Oo. 
l!l. lAui• Ca.r C.. 

W.UNI Rall .,,,1_ 
Alamlao-Tl:teraie 0ol'1', 

~'i.'fo 'V,-~ID~-\ 0a. 
ll&llw.,. Trvll•-rt: Oo. 

W•14...-.. l'•rt■ •l• El-I• 
Eltoc. R1. lmr,ro•-l Cc> 
Oblo Dru• Co. 
ll&ll .-"'1 Tracl.-warlt Co. 

w,141■- .,_ ... 
A_,-.t•• 

A lumf.no.T!wrmlc Oari, 
F.lf't'. R7. lmpt'OT'tlllleDl Co. 
G_,..I Eltttrle Ca • 
l n t .,.,,. \I anal Ox::,,r-pa Co. 
Oblo Bra• Co. 
Rall w u Trad. . .-o,-11 Co 
w ... unchno"" E. A: lll. Co. 

Wel'1DI' FIN'I 
F.lf't'. a,-. lmPl'Offlll~nl Ce 
llalJ.-aT" Tndt·wark Co. 

WhN'I r.aaN1 (""' P'rlldrn 
all'I WhH-1 Ga ... a\ 

tn,.,.J l"'rNI ... (!14-e ,. .... 
T-1•1 

l\"hf'T'l-. C'ar, <'atL lr­
fl,-mJ1 Car Tnlck Co. 
~ .. st.tel Co. 

ll"bN'II. Wraaihl !llffl 
C&m~d• Slffi Co. 

ll"httl-, Trell•1 
F.lf'C. R7. Eqalpm,.al Co 
E:lf't'. SttTf('t' Su;,l'llN Oo 
r ... nnal EIN'trlc 0a 
)lorl'-Jon8 Br■- .l :M rial 

Co. 
:Sallall c.,_ R. D 
Star Bnllll Wo,-11• 

""hl•llf'■• Air 
~al "Elerlrlc Co. 
Ohio Bra11 On. 
w.,.uncboue 11. • x. Co 

W1ff Ro.,.. 
Rllf'bllna:'1 Son• Co- I. A. 

WI,... .... <'ahl" 
Amrr. El,..,lr1N1 Wnrlu 
Amtt. SIN'I ,. m .... Co. 
AnJll'Oftda Cot,l,f'r M la. Co. 
C'....,..-.1 l:ltttrlc Co. 
Ollonllt' Cn 
JIN,bllnr'1 !!on• c,,_ I. A. 
t'ltd. unc1ersrouad ea••• 
...~t~ir•na ... J: . .l llil Oa. 



E LEC TRIC RAIL WAY JOURN A L 

Nationals 
win again! 

AS FAR to the north of Boston as 
Haverhill, and as far to the south 
as Fall River, stretch the trolley 
lines of the Eastern Massachu­
setts Street Railway Company, 
serving a rich and busy territory 
centering on the Hub. 

This company uses National 
Pyramid Brushes. These brushes 
were installed first on a test basis, 
in limited numbers. Our expe­
rience had indicated that they 
would solve the company's brush 

problems; the road was willing 
to put them to the trial. 

To-day these brushes are being 
used on about 450 of these cars. 

This is the way National Pyra­
mid Brushes triumph-they 
prove their worth. The fact 
that they are in continual use by 
the largest urban and interurban 
lines and by central and substa­
tions, mills, mines and factories 
everywhere is proof of their abil­
ity to meet all conditions of use. 

National 
Pyramid Brushes 

Manufactured and guaranteed by 
NATIONAL CARBON CO., .INC., Cleveland, Ohio-San Francisco, Cal. 

CHICAGO, ILL. 
551 West Monroe St. 
Phone: STAte 6092 

Canadian National Carbon Co., Limited, Toronto, Ontario 

E mergency Service Plants 
PITTSBURGH, PA. 

7th Floor, Arrott Power Bldit. No. 3 
Barker Place 

Phone: SMithfield 0740 

NEW YORK, N. Y. 
237 East 41st St. 

Phone: VAN derbil t 0425 
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ALPHABETICAL INDEX TO ADVERTISE1\1ENTS 

A 

AJ"x )lctal Co ..••.• .•••.•• •• -1:: 
AIU••Chalm~r• Mir. Co ••...••. :l!J 
Alll•on Co .• J. E ..•..•••..... ::3 
Alumlno•Th~nntc Corp. • •.••. 3!l 
Amf'r. Drakt- Shoe & Fd.1. Co •• -t:! 
Am~rtcnn Bride" Co. • • • . . . . . . :::i 
.A m('fl("Rn Car Co. • • • • • • . . • • • . :; 1 
Amcrlc3n Elrctrlc:11 Work• •••• 37 
Amertean St...,1 & \\1rG Co ..•• :111 
Anacond" Co{'1N'r ;\llolnr Co. • :17 
Anden,on Mir. Co .• A. & J.M •• 37 
ArchboM-nrady Co .•.•••••••• 23 

n 
Dnb<'O<'k & WIicox Co •••.•..•• 3fl 
Drudwto L<w-umot1v, WOC'ko. . 33 
llttlrr, Juhn A, . , , .. , .. , . , . . --
Th-11 Lum b.•r Co. , , .... , . , . • • • 50 
Bemlo Car Trn,·k Co •.....•• , , ::,1 
IS.-lhleh<·m !lh••I C'o....... , . 311 
Blhbtna, J. Rovdaud .•..••... no, 
Don,..-7 \"•h•lace Tool Co, , •• -10 
Drill Co., J. G,............. :\I 
Buchannn & L..,-nr Corp., •• ,, 23 
1111,...nu or Comm. •:c'<lnomt,.,., lne. ::a 

C 

Camer<•n El...,trleal :IC fr Co. , , • 311 
Cnmecl., St,..·1 Co. , •• , • , • . • • • 3S 
Chllllnr•.-orlh :-.t Ir. Co., •...•• :.o 
C'lc.-.11\lul ••an, Do,c Co.,.... -11 
Colll,,r, tr,~ .• llArron G. Co .••• 24 
ConoolldnlNI C"r •••n•kr Co. , • • ~ I 
l'on•olldalr,I Cnr llullnr Co.,. 31 
Curlnln 5111,ply Co., . , , •... , , 311 

JI 

D:a)" & Zimmrrman Co .• lne ..•• ~: 
llnJ·lon Mc,:hanl<'lll Tie Co., .. 33 
Dlff•rt'l1ll11I ~h'rl Car Co., ...... -13 

•: 
Eh•clrtc F.qtllt•mrnt Co ...• ,-1-1 
Elt-clrle R11ll1hy F.~ui1,nu-11t Co !S7 
Eleclrlc Ry. lm1,n1v<'mN1t Co .. 3!) 

Elt'clrlc s,,,--1.,.. Supr,11•• Co.,. II 

Pare I 
t' 

"For SalG" Ada ......... , . . H-45 
•·art Pill St,rloc & :-.tlir. ro .• ,. -10 
Foetf"r Co .• 1,. U .•......••.•• :!7 

G 

Gah•na·Sl8nal Oil Co ....• , .... 10 
G"""'rn.l F.1.,..lrlc Co .. I H. Rack Co,·rr 
Gllb,•rl & Son• Bru• Foun,lr)' 

<'o .. A .. ,.,....... -43 
Glob,, 'nckrt Co, .•.•.• ,., .•• 3;; 
C.ol<I ror JIPallnr & I.ts C'o • . -11 

II 

llllle KIiburn Comp1U17 •• 31 
ll:1"k 111 .. ;:\I Ir. Cor11 .•.••.•..• ~O 
"llrl1> \\'anlt-d"' Ad• ......•. H-t;, 
ll1·11111lull & Well• •. 
11,y,.·o,,cl-Wakefteld Cu. -II 
llolal, f:nrt..hard W ..... , , ..•• 
lluhha.nl & Co ......... ., .. 37 
IIYlll:lO•)llcharlo Co. . , , , , .• , , H 

ln.-..,..oll•ll.wd Co ......... , -17 
ln1o,rnat1011al CN-o,,ollnr ,. Coo• 

•1rut:t1on i:o. . . . . . . . .• • • . I~ 
lnlrm11llonal Motor Co.,, •.• 16·17 
lnlrm11llonal ltrttl■lrr Co .• The. -11 
ln1rm11llonal !-t<'<'I Tin Co, •.. , II 
ln·lorton \ 0 ani1al, & h1•ulator 

Co. . .•..•...••.•.•. , •. :10 

J•rk,on. \\•a1tf'r "" 
Jear,dron. \\'. J -I'.? 
John•on ,. C'o., J. R... :,o 
Johnoon •••,... lklx Co .....•• -11 
John"· 1-rau l""n. • • • . • . :J7 

" 

P..-e l lhlhra7 Trark-v.-ork C'o . 

I, 

LlldMI! S!l·el Co, • , . • 4 I 
Lapp ln'ftllator Co. Inc .•••.•• 37 
Le Carbonei Co •••••••• oe •••• '4 '! 
Lc,raln St,...1 Co .• ,., •...• ,.,. 3S I 

;\I 

McGraw-11111 Book Co , . , ..... 3'.? 
)l<-Gnlre-CommiJJp lllr. Co.,, •U 
:'>10tt-Jone11 Br, .. I< lllet al Co., 43 
MoMon Mfr. Co., ....•. , ... , H 

!\'acbod !Hrnal Co .• In•., ••••• 37 
.Sallonal Drake Co., lnc • • • • • 21 
:Salloo11I Carboa Co ...••.•• , -Ill 
.SallonLI l'neum ■ llc C'o., Inc • • 13 
!'iallODAI Pok> Co ..•... , •••.• U 
.Sallonal Rallwa7 Appllanc,e Co 39 
.Sew York Switch ,. C'roaalnr <'o. 3>l 
.Sc,.. York Tr:ioaport•lloa Co.. I:, 
!\'lcbol•. I.lntCl'D Co., ..•• ,, .• -10 
.Sutt all Co., R. D .• , ...••••. , 3'l 

() 

Ohio Bra"" Co .•••• 7 
OhmtT Fare J~t•trr Co ...... 34 
OkonltG Co n,, ............ ~! I Onr. Ju'I IL ................ 
<>-kel l::Q ul i,mrn t Co. ......... ~o 

1' 

r•antuolr Co .• Inc...... 30 
l'•11,l7le Co. • ............ , , -10 
l'r.....,. )lie. Co •. , .• , • , ... , , 40 
l'•~=·ArTUW l!otor Car Co •.•• 181 
l'o•lllon• Want,-J ancJ \"a""'1t H-lj 

l'u•rr Spr,rWIJ Co ...•••.. , • . :111 

ll 

R:ur .... ,. t'lolitr Co ... . •••.••• 
R•m•po•AJax Co ............ . 
Rlt'bt')", Albert S,, .......•.•. 
Rohln"0n Co. D1'·1cht I'. , ..... 
RoebUnr'a Sona Co., John A. , 
Rooke Automatic ltrcl,ter Co, , 

s 

SI. Loul• Cnr Co ......... .. 
~.unaon Corda~,. ""urka ••••••• 
~tl..Ddf.r,.on & P,,rte-r ..••...•.• 
l\,-archllrhl S<'<'llon . • • . , .H 
Sha v.· 1 llcnry )f •••••••• , ••• •• 

!'lh·c•r Lnke Co. . . . . • ••• 
!'mltb llratrr Co., l'et.-r, n,., , 
Standard t'nclrfTJ'Ound Cahl< Co. 
!,tar llr'"'I Worka .•.•...• , , 
si,.,,.,... A: WooJ. Inc ..•... , .• 
Stn,w & w,lllter 
~tuckl & Co., A 

T 

Trx•• Co .••••••••••••••••• ~S 
Tool St<'<'I G•~r & Plnloo Co , , 
Tran alt Eqult•m.nl Co. , .•.... , 

t:oton S•ll<h & Sirna! Co .•• , 
l'. !\. Craphll" Co ........... . 
l'nl.-r..,..J Lubrlcatlor Co ... , , • 

w 

"Want" Acla . , , • , , • . H· 
Wuoo ;\lie. Co ............. . 
''°e,.tl.nrbou.., t:~. & ll Ir Co , 

Wtttlnchoutc Trac\lnn Dralle Co. 
We.rl'rhuu ... r Sal,_ Co .... , •.• 
White Eorlnttrllll' Corp., The 

11.,11 Joint Co 3~ J G ...... 
Kel!y Cook" & Co ... !!'.? ltallwa.r Audit A: ln•1>•••:llon Co, Whh ~n-1...,, Thr I', Edw.,, 
Kuhlman C'ar Cu ..... :,1 lne. .. .................. , :!3 W00ol Co., Ch••· .S ......... .. 

i"""lnttlltNHIIINl,11111111t11111nu:mm11u .... nt1.t111,11111111mn11n111mumn1nmne11tt1t11nuu11n■,-•mnrm 

I Northern CEDAR POLES 
"' 

CHILLING WORTH 

i 
Western 

We cuarantee 
all cradea of polea; alao any butt•treatins apeci6cationa I BELL L~!~p~~. ~~~PANY 

JfflnfflffllllfflllllnlllnlmfDlnnunn .............. ,Nlllll""·••n:1 II ,............,.. 

One-Piece Gear Caaea 
!IMml,..._IUTeU-Urbt Wotcbl 
Bul for Ser,,lc-OurabUlty and 

Ec:0001117. Wrlle Ua. 

Chillingworth Mfg. Co. 
Jeru7 City, N. J. 

- •-• • I "Axle !'Pf't'l•ll•I• !'In.., 111116" s1PlEKI Addrftt all )Jail cXii OAXLEsa, Rlehmond, , ... 

Gs 
e J. R. JOHNSON AND CO., INC. 

BEARIN I FORCED STEEL AXLES 
A STUCKI CO I For LocomGtlvu, Pauenrer, Frel1bt and Electric Can 

• • Smooth Forr:NI or Roush T11rnNI-Oorhon c>r AUc>7 !'tHl-rlaln or 
Oliver Bldr, 11 .. t 'J'rNlt...i, Forp-d &nd TornNI l'l•tan Rc>d1, Crank rtne, ~ 

Phltburrb, Pa. j ; Shafi•, Round Bar•, ete. ·---------1<11Mtllllltl ...WWIWHIIHIWWi•IWIWWWUIMWiWHiiiWMIHiilNN'IRII.C.10.Hiliii 



'lovember 8, 1924 ELECTRI C RA I LW AY JO U RNAL 

50 Cars for Pacific Electric 
All Steel 

Included among recent_ 
shipments of cars from our 
Philadelphia Plant was a 
lot of fifty center-entrance 
front-exit type for the Pa­
cific Electric Railway, Los 
Angeles. 

These cars are of all-steel 
construction according to 
the railway's standard design 

and measure 52 ft. 2 in. over 
bumpers, 8 ft. 10 in. wide 
over posts and accommodate 
65 seated passengers. 

This type car weighs less 
than 23 tons complete, ready 
for operation which is com­
paratively light for this class 
of high-speed service. 

lfr:m!1l THE J. G. BRILL COMPANY i!D1 
~ PHIL.ACE:L.Pt-llA,PA. m 
AMERICAN CAR Ca - O c KuH~MAN CAR Co. - WASON MANr-'o Co. 

ST. 1.ou•• MO. 'c ..... CVCLANO.OMIO. SPRINClll"ICl,.0,MASS. 



KEEPING your equipment 
physically fit-mainlenance­

means keeping it most fit for profits. 

You should maintain your equip­
ment with duplicate parts-built by 
the equipment manufacturer-and 
thereby insure against the high cost 
of repeated pull-ins. 

You should modernize existing equip­
ment by installing wherever possible 
new devices that are designed to give 
better service at a lower mainte­
nance cost. 

GENERAL ELECT-RIC 
Schrnrctady, N. Y. 




