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s Progressive 0 
Westinghouse 

for N ew 
Equipmen 
Cars 

. _..____.,,,_. 

Ask the nearest West
inghor,se office for 
recommendations on 
modern transporta
tion apparat11s. 

Following is a partial list of recent orders: 

No. Total No. and 
Railway Service Cars Hp. Type Control Car builder 

Motors 

Board of Transportation Subway 300 380 2-570 ABF American Car and 
of the City of New York Foundry Company 

Chicago North Shore Inter- 25 560 4-557 HLF Pullman Company 
and Milwaukee R.R. Co. urban 

Cincinnati and Lake Inter- 10 400 4-539 HLF Cincinnati Car 
Erie R.R. urban Corporation. 

Northern Indiana Rail- Inter- 10 200 4-516 K-75 Cummings Car & 
way Inc. urban Coach Company 

Northwestern Pacific Inter- 12 560 4-557 ALF St. Louis Car Com-
R.R. urban pany 

Allegheny Valley Street Inter• 10 140 4-1425 K-75 Ci n cin na ti Car 
Railway Co. urban Company 

Brooklyn & Queens City 50 140 4-510 VA Osgood Bradley 
Transit Corp. Car Company 

Brooklyn & Queens City 50 140 4-510 VA TheJ.G. Brill Com-
Transit Corp. pany 

Cleveland Railway City 100 200 4-340 HL The G. C. Kuhlman 
Company Car Company 

Montreal Tramways Co. City 50 140 4-510 VA Canadian Car & 
Foundry Company 

United Rwys.&E:ec. Co. City 50 200 4-516 VA The J.G. Brill Co. 
of Baltimore 

Lynchburg Traction & City 20 140 4-510 K-75 The J.G. Brill Co. 
Light Co. 

Youngstown Municipal City 13 140 4-1425 PCM The G. C. Kuhlman 
Rwy. Co. Car Company 

Union Street Rwy. Co. City 12 140 4-510 HL Osgood Bradley 
New Bedford, Mass. Car Company 

Lorain Street Rwy. City 10 140 4-510 K-35 St. Louis Car Co. 

Northern Indiana City 10 140 4-510 K-35 Cincinnati Car 
Rwy. Inc. Corporation 

Chicago Surface Lines City 36* 100 2-1426 VA Twin Coach Corp. 

City of Detroit,Dept. 
of Street Rwy. 

City 6* 100 2-1426 VA Twin Coach Corp. 

•Trolley buses. 

Service, prompt and tjftcient, hy a coast-to-coast chain of well-equipped. shops 

® tLCCTRIC Westinghouse 
T 31367 
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PERFORMANCE 
• • -tbe proof 

of reliability 

Automatic switchi11g equipment for a 
2()()()-kw. synchronous converter. 

ACTUAL operating data on several large rail. 

way systems has shown the reliability of the . 
Westinghouse automatic synchronous converter 

substations to be practically perfect. In many 

instances this type of automatic substation has 

operated for months without a single interruption. 

Such reliability is the result of long experience 

with railway problems, and the .development of 

power conversion equipment particularly adapted 

to this class of service. 

High reluctance commutating poles, a system of 

flash barriers on the converter, and the simplified 

automatic switching equipment with the Rectox 

polarity-insuring device, are a few of the many 

features that provide this high degree of reliability. 

Included also, is the well.known_ type CH in

terrupter-a circuit breaker that has proved its 

reliability under the most severe operating con

ditions. 

Specify Westinghouse automatic synchronous con- _ -verter substations to assure the reliability of your _ 

next power conversion installation. 
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A 2000-kw., 600-volt d-c., 60-cycle, sh1111t
wo1md synchro11011s converter, 

Six-Phase Supply 
toConnr1u 

-------

A-C. Power to R~lolll Rectifier 

Field Diachu1C" 
ReMllor 

Typical installation of the pedestal-mounted 
interr11pters and load-shifting resistance. 

Schematic diagram showing the appli
cation of the Rectox polarizing equip
ment to synchro11011s converters. 

Service, prompt and 1ficient, by a coast-to-coast chain of well-equipped shops 

Westinehouse 
, T 31262 
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Eureka Radial Rall Grindn 

Im1>erhtl Trnrk Grinder 

--

AJ11x t:lerlrlc Arc Welder 

ELECTRIC RAILWAY JOURNAL June 14, 1930 

Design's 
Bottle
neck 
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Everything you can accomplish 
by improved design can achieve 
its purpose only out on your 
rails. 

Every improvement in cars, 
substation, overhead- even in 
public relations-will be nul
lified if your rail produces a 
noisy, bumpy ride. 

Your track is the bottleneck 
through which every improve
ment must pass before it can 
become effective. 

Look to your track. Don't let 
corrugations, low join ts and 
battered specialwork keep your 
improvements from improving 
your service. Rejuvenate the 
track and you rejuvenate the . 
service. 

Grinding and arc welding are 
effective and economical with 
the equipment we offer. 

Write for complete descriptions 
and quota ti on s. And-for 
quick delivery-better get your 
orders in soon. 

3132-48 East Thompson Street, Philadelphia 

AGENTS 

Cheeter F. Ga.ilor, 60 Church St .• New York 
Cha.s. N. Wood Co., Boetoo 
H. F. McDermott, 208 S. LaSalle St., Chica.&'O 
F. F . Bodler. San Francleco, Cal. 
H. E. Burne Co., Pittsburgh, Pa. 
Equipment & Engineering Co., London 

®3536 . 

7 

RTW Curve Oller 
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I The new 0-B Swiv
el Harp and Wheel, 
a recent develop

ment for Trolley Bus Ser
vice, being used success
fully in Salt Lake City, 
Chicago and Knoxville. 

2 The 0-B Trolley 
Retriever is essen
tial to Trolley Bus 

operation, for positive re
trieving action is necessary 
to prevent damage to over
head or current collection 
equipment by a flying trol
ley pole. 

ELECTRIC RAILWAY JOURNAL 

.,_ 

3 0-B Featherweight ( 6-spring ) 
Trolley Bases, designed especially 
for trolley buses, are proving their 

worth on all of the recently installed Trol
ley Bus systems. 

4 0-B Dash-Illuminating Headlights, 
which provide adequate light for
ward and full illumination of the 

entire dash of the bus, are highly satisfac. 
tory in Trolley Bus service. 

June 14, 1930 

f!!!!'! In addition to the Standar 
~ overhead materials used in 1 

Bus service, 0-B has devel, 
number of special materials whic 
greatly to the efficiency of the overt 

6 0-B overhead materials for 
railway operation need no 
duction to the industry. Op, 

men the world over have found th, 
service life and greater reliabili 
characteristics of 0-B materials. 

j . 

-...... {1.L·~ 

.,~n,;.•r,~~~~ 
........... ,,~~ 

.• ,,,~ ~ 12 Factors that Ad~ 

I 

OPERATING expense eats up over 70 o/o of the income from electri 
railway operation. Consequently, the problem always paramour 

in the industry is ways and means for reducing this expense. GreatE 
efficiency, longer life and lower maintenance of equipment and mate 
rials are essential if any appreciable reduction is to be effected. 

O-B has constantly included these important considerations in the dii 
cussions of its engineers and specialists-not only when a new produc 
is "on the board" but in the study of the older time-tested device 
The result has been apparent in O-B performance. 
Wherever O-B materials are used, whether it be in the overhead, fo 
track bonding, or to equip cars or trolley busses, it is noticeable tha 
these O-B products do render appreciably better service-and onl 
because research, design, materials and manufacture have each cor 
tributed a share in the process. 

r..,_{) ____ •zss_• UEII------
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The O-B Feist Trolley Wheel, re
cently improved by the addition of 
graphite-composition side washers, 
redesigned harp, is being standard-
1 by many important properties. 

Eight out. of every ten of the new 
cars purchased since the introduc
tion of the O-B Featherweight 
5) Trolley Base are equipped with 
hter, stronger base, 

ELECTRIC RAILWAY JOURNAL 

9 The O-B Dash-Illuminating Head
light, because it is the modern 
headlight and because it gives add

ed safety to operation by fully illuminat
ing the dash, is the first choice of operat
ing men for both new and old cars. 

lo O-B Rail Bonds, like O-B over
head materials, are recognized 
by the industry for their de

pendability and long life. 23 types meet 
every bonding requirement, 

Better Operation 
e twelve factors illustrated above have proved operating advantages. 
either street railway or trolley bus operation, the 0-B materials and 
1ipment indicated by the arrows are rendering dependable, long 
.d service, and are aiding materially in reducing maintenance. 

e extensive use of 0-B overhead materials, rail bonds and car equip
nt by more than 600 electric railway properties in the United States, 
ada, Cuba, South America, Europe, Asia, South Africa and Austra

is ample evidence that the service advantage of o~B materials is 
reciated by operating men everywhere. 

June A. E. R. A. Convention issue of 0-B TRACTION NEWS 
·~usses the use of 0-B materials in many of the leading cities of the 
'ted States and Canada. If your copy has not reached you, write 
Ohio Brass Company, Mansfield, Ohio. In Canada, the Canadian 

o Brass Co., Limited, Niagara Falls, Canada. 

NEW YORK 
P H ILADELPHIA 

ass Co-
CHICAGO CLEVELAND ST. LOUIS ATLANTA DALLAS 

LOS ANGELES SAN FRANCISCO SEATTLE 

II 0 • B Catchers 
and Retrievers 
assure operat

ing men of dependable ser
vice, proved by many years 
of use, in keeping flying 
trolley poles free from the 
overhead. 

12 O-B Tomlinson 
Car Couplers, 
because they 

are absolutely automatic 
in operation, and because 
they provide for automatic 
coupling of air and electric 
connections, are chosen 
for up-to-date operation. 

~ ... -
~~"r ... ;,· 
~~:,.1...:
~P.'....,. 
~~.,.... 

.PORCELAIN 
INSULATORS 

LINE MATERIALS 
RAIL BONDS 

CAR EQUIPMENT 
MINING 

MATERIALS 
VALVES 

9 
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JTIIDYMINGANESE 
7 WELDING ROD 

·-JW$aduaU1 solved manganae 
welding pro/J/J!RI$ 

APPLIED TO ALI. TYPES 01=' 
MANGANESE RAILWAY CASTINGS 
-the deposit fi-010 STOODYmanf!anese weld
inU rod is Smooth,Touqh and well amalga• 

mat:«t with the parent nutal 

-furthermore: 
J_ -= I• is .furnished for application 

with eitherA.C.orD.C.EiertricArc or with 
-the ~~Acet.ylene Yorch 

STOODY MANGANESE WELDING ROD has been subjected 
to every conceivable test and in each event the results have been 
conclusive proof of the merits of this welding rod's deposit. The 
use of STOODY MANGANESE WELDING ROD will completely 
eliminate much of the necessity for replacement of manganese 
frogs, crossings and other right-of-way cast manganese units. 

Visits to our plant by those interesteil in 

)¥hen WrilillgJ;;.j~;;;,,;;;;~;::e;:• tire method ef' 
application you will use y 

- STOODY COMPANY 
Manufacturn-s of 

Welding Rod ♦ Alloy Steel• ♦ Eguipm.ent 
WHITTIER, CALIFORNIA 



,~" 
• I OU need no elaborate. 

surveys to discover w·hat the 

Trolley Bus holds in store for your 

systen1. A ride on the new Chicago 

installation with this stop watch in 

your hand ,vill help do the job." 



■ 

.. The dantnede8'1 

NE of the keenest minded 

railway managers last week rode a new Chicago Twin Coach 

Trolley Bus with one of these little truth teJling timing 

devices grasped in his hand. 

The route was three and one-half miles long and the trip 

made during a peak hour. 

There were a possible twenty-one slops and eighteen of 

them were niade. 

The elapsed time was fifteen minutes. 

At the end of the trip he made this comment: 

"That's the damnedest ride I've ever had. They have 

talked about revolution,izing urban transportation. Here is 

a chance really to do it." 

If tlw capacity and <mtomotire 

comfort of the Twin Coach body 

design had · been avaifoble m 

the earlier days, there would 

never have been a gap in the 

progress of this form of trans-

portation. 



Then he explained this characteristic remark: 

"We have all been working for years for a perfect ac

celeration and deceleration. 

"We knew we had achieved the acceleration in the won

derful new Westinghouse and General Electric electrical 

equipment. 

"All of us have marveled at the astonishing deceleration 

of the big 40:passenger Twin Coach. 

"Every mother's son of us has wished we could secure 

the same perf eel acceleration and deceleration in a single 

vehicle-here we find it in the new trolley bus. 

"We must get busy and utilize this new unit on our 

systems." 

The trolley bus modernizes rnithout 

clumging the method of propulsion. 

It fits your rnilway maintenance sys

tem but provides automotive ad

vantages, including the ability to 

load from the curb mul freedom 

from noise and odor. 

I 



'•/)o Sot Pass Rear Jr 'l1e11 Car Stops .. 

WiTH the trolley bus in use, 

each piece of roadway equipment ceases to be a dam 

in America's city streets. 

This economic improvement 1s inevitable. 

Wit11I the trolley bus in use, urban transport<1tion 

may seek the curb-no longer will prospective cus

tomers be re,p1ired to dodge high speed automotive 

missiles to do lmsiness with vou. 
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T SHOULD be a great con
vention. When old friends get 

r together and new friendships 
are formed. When the whole 

industry lays its cards on the table and 
checks up on progress. When policies 
and programs are mapped out for the 
next year. 

We pause from the busy task of supply
ing the nation's tickets and transfers to 
~ish you all success and a profitable 
time. 

Our representatives will attend the con
vention. Won't you look them up? 

And don't forget-we have a branch at 
420 South San Pedro St., Los Angeles. 
Make it your "headquarters." 

Cordially, 

Globe 
TICKET COMPANY 

Factories 
Philadelphia 
Boston 
New York 
Loa Angeles 
Atlanta 

Philadelphia Sales Offices: 
Baltimore 
Cincinnati 
Cleveland 
Pittsburgh 
Albany 

15 
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FOR 

CAR 
EQUIPMENT, REFER 

TO OUR CATALOG NO. 

7 
At the right is illustrated a number of pages 
from the big 687-page catalog listing Keystone 
Car equipment. This catalog should play an 
intimate part in all plans for building new cars 
or when rebuilding or modernizing old cars. 
Under one cover you will find complete lines 
of.time-tried, profit producing specialties. 

Perhaps these reproduced pages will suggest 
some items of Keystone Car equipment you 
need today. 

If you do not have a copy of catalog No. 7, 
please write us. 

The plant behind the line of Keystone car and bus equipment as 
it appears from the North Philadelphia station of the Pennsyl
vania railroad. A plant which houses a personnel thoroughly 
trained in supplying the electrical needs of all branches of the 
transportation industry. 

J1111 e 1../- , 1930 

.. .... 
• • 

., ' ■\II 
j J • • . •.• 

. • • • - • 0 ti ·- - \,. 

r. ·i 

A great deal of effort was put behind 
the publication of catalog No. 7 in 
order that you would have first-hand 
information on all equipment and 
parts. Since the publication of this 
catalog a number of supplementary 
sheets have been issued listing particu
larly the new interior lighting fixtures. 
We will be glad to send these to you 
upon request. 
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Catalog No. 9 was the first book listing 
a complete line of electrical equipment 
for buses. All equipment listed is so 
catalogued that you will find ii: very 
easy t o make selections of equipment 
and parts. A new supplement has 
recently been issued which we will be 
glad to send you upon request. 

FOR 

BUS 
EQUIPMENT, REFER 

TO OUR CATALOG NO. 

9 
Check over the pages illustrated at left 
which are tak~n from our catalog No. 9-
the first and most complete catalog of elec
trical equipment for buses. Perhaps you 
will find some items of equipment which 
should be installed in your buses to make 
them produce more revenue and to lessen 
up-keep costs. Bear in mind that Keystone 
bus equipment is manufactured in a plant 
which for many years has specialized in the 
production of equipment for transportation. 

Always refer to your copy of catalog No. 9 
for bus electrical equipment. 

ELECTRIC 
SERVICE 
SUPPLIES COMPANY 

MANUFACTURER 

111111·•·· 
Home Office and p lant at 17th & Cambria Sts •• PHILADELPHIA; 
District Offices at 111 N. Canal St., CHICAGO : 60 Church St .• 
NE W YORK: Bessemer Bing., Pittsburgh; 88 Broad St., Boston: 
General Motors Bldg .• Detroit; 316 N. Washington Ave .• Scranton; 
Canadian Agents. Lyman Tube & Supply Company, Ltd., Montreal, 

Toronto, Vancouver, Winnipeg 

17 
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foR NEW CAR S., OF COURSE 

I 
---1 

A Hale & Kilburn 392-A \Valkover 
Seat with deep-cushioned double
deck spring - edge cu s h ion and 
divided concave spring-edge re
versible back. Specified by the 
\Vest Penn Railways and Mononga
hela & \Vest Penn Railways for 
their new light-weight cars. 

An interior view of one of 1S new light-weight cars recently completed by the Cincinnati 
Car Corporation for the West Penn Rail.ways and the Monongahela & We~t Penn 
Railways. These cars featured Hale & Kilburn No. 392-A Walkover Seats with heat 
treated aluminum supporting framework and mechanism. 
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BUT ALSO FOR THE OLD ONES•• 

COMFORTABLE seating has so clearly 
demonstrated its ability to attract addi

tional fares that new cars are being equipped 
for restful riding as a matter of course. The 
luxury of these soft and restful Hale & Kilburn 
trolley car seats is a recognized builder of good 
will. 

Every operating company has dozens, scores 
or hundreds of old cars which can be modern
ized with Hale & Kilburn seats. Even a modest 
budget for the im-
provement of equip
ment by installing 
Hale & Kilburn seats 
or chairs will go a 
long way toward 
making these old 
cars earn increased 
dividends. 

Why not investigate? 
Or nearest office will 
be glad to help you. 

This Hale & Kilburn No. 392-A Walk
over deep-cushioned leather-covered 
reversible back seat was used by the 
Mark et Street Railway in San Francisco 
in rehabilitating their cars. 

I 

_J 

HALE & KILBURN SEATS 
HALE & :KILBURN CO. 

General Offices and Works: 1800 Lehigh Ave., Philadelphia 
SALES OFFICES 

Hale & Kilburn Co., Graybar Bldg., New York, 
Hale & Kilburn Co., McCormick Bldg., Chicago. 
E. A. Thornwell, Candler Bldg., Atlanta. 
Frank F. Bodler, 00:J Monadnock Bldg., San Francisco. 

W. L. Jefferies, Jr., Mutual Bldg .. Richmond. 
W. D. Jenkins, Praetorian Bldg., Dallas, Texas. 
H. M. Eulcr, 146 N. Sixth St., Portland, Oregon. 

19 
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ELEVATED 
RY. 

;:■ In all branches 
ot· 

Mass 
Transportation 

Safer Operation, 
Faster Passenger 
Interchange and 
substantial opera-

• • ting economies 
result from the 
use of N. P. Door 
Control. 

CAN YOU afford 
to over lool~ the 
definite advan

National tages 
Pneumati.c Equip
ment offers? 
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A 
PROFITABLE 

SUMMARY 

for 

ELECTRIC RAILWAY JOURNAL 

The ELECTRIC 

RAILWAY ..... . 

INDUSTRY--

June 14,1930 

During the Past Year the Industry 
Has Co n_t in u a 11 y P r on ounce d That 
There Is A Steadily Increasing Requirement 

for 

A BETIER CAR WHEEL 
This Demand Is Being° Met by "NACO SPUN STEELS" 
-The Large Number of Representative Electric Railway 
Properties Added Since Last Year's Convention To the List 
of Many Companies Then Being Served Is .••••.•••••• 

A DEFINITE INDICATION 

J 

THI ULTIMAT 
NATIONAL MALLEABLE AN 

CLEVELAND 
Steel Plants: Sharon, Pa., ' 
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-

ELECTRIC RAILWAY JOURNAL 

Operators of the 
Many Properties 
NowUsing"NACO" 
WHEEL PRODUCT 
Will Recognize the 

Device Pictured Here
,vith As A Simple and 

Accurate Means For ..... 
"GETTING THE AN

SWER" For Most Eco
nomical Car Wheel Service. 

-
DANO FLANGE 

A PRACTICE WHICH 

WILL ENABLE EVERY 

OPERATOR TO DE

VELOP COMPREHEN

SIVE FACTS RELAT

ING TO LIFE-SERV

ICE AND ULTIMATE 

COST OF THEIR CAR 

This Practice Is Established and Identified with the Use of 
NACO SPUN STEEL WHEELS 

EEL••• 

WHEELS -

\ EEL CASTINGS COMP ANY 

• a Melrose Park, Ill. 

23 



24 ELECTRIC RAILWAY JOURNAL June 14, 1930 

IE 1r11 M1 mE 
~~~ with 

IF street car service is to successfully 

compete with automotive traffic the 

ability to make quick stops is essential. 

Time can be saved in making stops 

by speeding up brake action-with a 

Relay Valve, which reduces the volume 

of air directly controlled by the brake 

valve. · ... To permit realization of the 

maximum benefits from this feature, a 

"self-lapping" brake valve ~a~ been 

developed. With this valve the pres

sure is not controlled by movement of 

the handle to service position and hack 

to lap as in the usual type, hut the pres

sure is determined by how far the 

handle is moved from release position. 
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rt11J\11\11N~~, ~1not1pt 
se/f~lappin9 
brake valvej 

The self-lapping feature simplifies 

brake manipulation, because the de

sired pressure can he obtained more 

readily; eliminates variation in full 

service pressure caused by governor 

range, since the brake valve is the con

trolling factor; maintains cylinder 

pressure against leakage to that deter

mined by the position of the brake valve 

handle; permits the operator to "feel" 

the sensitive performance of the brake 

and make applications accordingly; 

and assures flexible brake operation 

even with the fast rates of application 

and release provided by the Relay Valve. 

~9!!21tl~nio. -.... CO. 
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EQUIPMENT ON the 
WASHINGTON RAIL· 
WAY & ELECTRIC CO. 

IN MAY, 1926, the Washington Railway and Elec

tric Company was operating 55 buses. Today this 

company operates 115. 

Since May 3, 1926, Firestone has equipped and 

serviced this fleet I 00%. Firestone Gum-Dipped 

tires with continuous service over a four-year period, 

has made the above record possible. 

Fleets in all parts of the country are experiencing 

this same performance and economy with Firestone 

Gum-Dipped Truck and Bus Balloons and Firestone 
Service. 

BATTER.I ES BRAKE LINING-
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G-E Insulating Var

nishes for every need 
in every industry 

ELECTRIC RAILWAY JOURNAL 

Where there's 

G-E VARNISH 
-there's dependability 

GREAT generators, husky railway motors, small 
electrical apparatus-General Electric depend

ability is sealed in every one if they're treated with 
G-E Insulating Varnish. 

For a generation General Electric has been manu
facturing and using the best varnishes for every purpose 
... using the best of them on G-E products. Yott can 
use them, too. Yott can benefit by this broad experience. 

You need only specify your exact requirements. 
General Electric can meet them with varnishes high 
in dielectric strength ... tough to withstand abrasion, 
heat, oil, weather ... flexible or hard ... quick-baking 
or air-drying ... clear or black-every kind. 

For full data, write to Section M-817 today. 

GENERAL. ELECTRI 
MERCHANDISE PRODUCTS 

2i 

.t:ERCHANDISE DEPARTMENT GENERAL ELECTRIC COMPANY BRIDGEPORT. CONN. 



28 ELECTRIC RAILWAY JOURNAL June 14,1930 

IMPROVING T RANSPORTATIOt 
THROUGHOUT the United States, 

progressive railways are effect
ing sound economies and improv
ing serv.ice with modern General 

GE-265.motor (:~5 hp.) 

Electric equipment. The following 
data are an indication of the extent 
to which various cities will benefit 
by this modernization. 

GE-301 motor (50 hp.) 

Type K-75 controller with 
LB control handle 

PCM mulri-poiot coouol 
for fast accelerarioo 

CARS 
-BALTIMORE,_ MD.: 50 light-weight cars 

with GE-301, 4-motor equipments 
including PCM multi-point control. 
Los Angeles, Calif.: 15 light-weight cars 
with GE-265, 4-motor equipments includ
ing PCM control and CP compressors. 
Des Moines, Iowa: 40 light-weight cars 
with GE-247, 4-motor equipments includ
ing K-75 control and CP compressors. 
Cincinnati and Lake Erie Railroad Co.: 
10 light-weight interurban cars with GE-
706 (100-hp.), 4-motor equipments in
cluding PC control, magnetic track 
brakes, and CP compressors. 

GENERAL 
ELECTRIC 

• GENERAL ELECTRIC COMPANY, 

G-E magnetic track brakes 

TROLLEY BUSES 

SALT LAKE CITY, UT AH: 14 trolley 
buses with GE-298, 2-motor equip

ments including PCM multi-point con
trol and electric braking feature. 

Chicago, Ill.: 19 trolley buses with GE-
298, 2-motor equipments including PCM 
multi-point control and G-E air brakes. 

Knoxville, Tenn.: 4 trolley buses with 
GE-298, 2-motor equipments including 
PCM multi-point control. 

New Orleans, La.: 1 trolley bus, G-E 
equipped, for experimental purposes. 

G-E equipped trolley buses have woo their place io 
tbe modern traosportatioo system. Above is shown 
a G·E equipped trolley bus as used io Salt Lake City 

SCHENECTADY, NEW Y OR' 
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WITH IMPROV ED Eau1PM ENT 

A G-E equipped gas-electric bus of the Public Service Coordi
nated Transport, Newark, N. J. The abilitY to increase schedule 
speed• has always been an outstanding advantage of gas-electric 

drive 

Interior view of the Fall River substation of tbe Eastern 
Massachusetts Street Railway Company, showing three G-E 

mercury-arc rectifiers, each of 1000-kw. capacitY 

A recent G-E installation of synchronous-converter equipment 
for the Brooklyn-Manhattan Transit Company of New York 
Ciey. This shows a 4000-kw. unit at the Bushwick substation 

GAS-ELECTRIC BUSES 

BALTIMORE, MD.: 12 buses with G-E 
gas-electric drive. These are high

powered, double-deck, 68-passenger ve
hicles for one-man operation. 

Newark, N. J. : 180 buses with G-E gas
electric drive. These are single-deck 
vehicles for city service. When placed in 
operation, they will make a total of 1330 
G-E equipped buses operating in Newark. 

Philadelphia, Pa.: 10 buses with G-E gas
electric drive. These are for. high-speed 
interurban service between Philadelphia 
and New York. More than 400 G-E 
equipped buses are now operating in 

. Philadelphia. 

SUBSTATIONS 

FALL RIVER, MASS. 7° Of unusual inter
est is this new installation of G-E 

mercury-arc rectifiers. Normally, they 
utilize 25-cycle power at 13,200 volts. 
However, the equipment is so designed 
that in case the 25-cycle power is inter
rupted, 60-cycle power at 22,900 volts 
can be substituted instantly. Other G-E 
equipment at this station includes trans
formers and complete manual switchgear. 

New York City, N. Y.:Newsynchronous-
, converter equipment has recently been 

installed at Ridgewood, Bushwick, and 
Coney Island substations to improve serv
ice on rapid transit lines. Among this 
General Electric equipment are included 
manual switchgear and automatic and 
supervisory control apparatus. 

GENERAL 
ELECTRIC 

• 
ENGINEERING SERVIC E IN PRINCIPAL CITI E S ,s;..===============;;;;;;;;;;;;;===========;;;;;;;;;;;;;~ SA L E S AND 
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IMPROVING TRANSPORTATION 

WITH IMPROVED Eau1PMENT 

Ask for Catalog GEA-61 I 

With the G-E renewable-carhonway brush-holder, only tbe 
carbonway need normally be replaced 

JOIN US IN THE GENERAL 

ELECTRIC PROGRAM, BROAD

CA ST EVERY SATURDAY 

EVENING ON A NATION

WIDE N.B.C. NETWORK 

GENERAL 
ELECTRIC 

• 

LINE MATERIAL 

IN order to provide complete information in 
convenient form, General Electric recently 

published a new catalog describing all standard 
G-E line-material devices. Many of these 
devices embody improvements in keeping with 
the General Electric policy of making avail
able the best equipment at the lowest possible 
cost. Ask for Catalog GEA-611 

In G-E armature coils are embodied those mechanical and 
electrical characteristics exactly suited to G·E motors 

RENEWAL PARTS 

THERE are two definite reasons why General 
Electric renewal parts for car equipment can 

help you to reduce operating costs and im
prove service. First: whether the part required 
is an armature coil or a pinion, you may be 
certain that the highest quality is embodied in 
its design, materials, and construction. Second: 
General Electric renewal parts can be obtained 
quickly from any G-E warehouse. These are 
located at important centers of industry through
out the United States. 

General Electric renewal-parts stock rooms are 
modern department stores for the railway in
dustry. Take advantage of this service. Buy from 
a single source. It simplifies accounting and store
keeping. It insures original-equipment quality. 

330,150 

S AL E S · AND ENGINEERING SERVICE I N PRINCIPAL CITIE'..i 
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Improving Design 

ro Improve Service 
ODAY, more than ever before, the 

interest of electric railway men is 
directed to improving service by im
proving the design of equipment and 
physical plant. Among the many 

' problems before the industry none is 
more vi tal than this. True, traffic 
congestion and control is a live issue. 

Important questions of valuation and rates of fare are 
now under consideration. Relations between manage
ment and employees are being studied intensively. 
Methods of publicity and merchandising are prominent 
in the minds of many operators. Means to cut costs are 
receiving concentrated attention. But the cornerstone 
upon which rests the whole structure of electric railway 
progress is the design of equipment and physical plant. 

Many advances have been made in recent years. More 
will be made in the years to come. Where are these trends 
leading? Are these various improvements separate and 
unrelated, or are they parts of a definite and correlated 
program? While at first glance the relationship between 
the many different developments may not be evident, 
deep clown below the surface practically all of them 
will be found to have the common objective-to improve 
the quality of the transportation service rendered. 

O r: PARTICULAR interest at the present time are the 
improvements being made in the electric rail car. 

For some years the industry has been awake to the need 
of modernizing its roll ing stock. While other forms of 
transportation had undergone revolutionary alterations, 
the car. the heart of the electric railway, remained un
changed. It was realized that the electric railway could 
not continue to hold its rightful place in the transporta
tion field unless the car was brought up to date. 

Modernization plans inaugurated during this period 
are now beginning to bear fruit. Great strides have 
been made in improving the appearance of cars. Cer
!ainly the utility of the vehicle is not impaired by making 
1t attractive. Many improvements have been made which 

provide greater comfort and safety for the passenger. 
Operating speeds have been increased by means of n:iore 
rapid acceleration and braking. Effective means to lessen 
vibration and noise have been developed by scientific 
~tudy. Though these may be small things in themselves, 
in the aggregate they constitute an important contribution 
toward improving the quality of service. 

T ESS SPECTACULAR, perhaps, but none the less impor
L tant have been the improvements in track construc
tion methods and machinery. Demands on the track 
structure under conditions existing today differ widely 
from those of a few years ago. To meet these new con
ditions, engineers have effected far-reaching changes in 
design. Likewise, in the field of power conversion and. 
distribution for the electric railway, a variety of equip
ment is available today which is vastly more efficient and 
more economical than that in general use a decade ago. 

Spectacular growth of our cities has created new 
problems. Population is increasing and at the same 
time is spreading over a much wider area. The distance 
between home and work is becoming ever greater. 
Heavier demands have been placed upon existing rapid 
transit facilities, and new facilities have become neces
sary. Efficient operation of these lines demands im
proved equipment. 

Along with the intensive service in the congested area, 
there has developed a demand for service. in many less 
densely populated districts. Here the motor bus and 
the trolley bus have entered the picture. Like the electric 
car, both have undergone many changes in design which 
have greatly increased their usefulness. 

From every standpoint demands made upon public 
transportation service are far different today from those 
of a few years ago. These conditions present a chal
lenge to both the transportation operator and the manu
facturer of equipment. That the challenge to improve 
service will be met there can be no doubt. But that it 
shall be successfully met demands untiring effort to 
improve design. 



HERE is no activity in our national 
life more important and all-concern
ing than transportation. For this 
reason the entire country has a direct 
interest in the 49th Annual Conven
tion of the American Electric Rail
way Association. More than 2,000 
members· of the association from all 

over the United States and Canada will gather in San 
Francisco June 23 to 26. These men, actively engaged 
in the transportation of people and merchandise, will 
bring to the convention the story of their problems and 
accomplishments and from the discussion of these topics 
all of us will receive helpful suggestions and healthy 
stimulation. 

A convention is an institution for the exchange of 
ideas. The program of the 49th Annual Convention 
of the American Electric Railway Association covers a 
wide range of important and timely subjects. Those who 
come may be sure that the time given to attending this 
gathering will be well spent. 

The electric railway industry should benefit by this 
convention in other ways as well as from the discussion 
of its problems. Among those who attend the conven
tion will be representatives not only of the industry 
itself but also of many western communities. Governors 
of states, mayors of cities, members of legislative bodies, 
educators and other leaders in public life have been in
vited to attend and we have reason to believe that many 
of these invitations will be accepted-with benefit, I am 
sure, both to the electric railway industry and to the 
communities they represent. Understanding is an im
portant factor in progress and there is no better way 

How the Convention 

Will 

Benefit the 

Industry 
By 

PAUL SHOUP 
President Southern Pacific Company 

President American Electric Railway Association 

to develop understanding than by giving the party of the 
other part a seat at your council chamber. 

The development of closer acquaintanceship among 
ourselves is another benefit of a gathering such as this 
convention. In the days of the Don, California hospi
tality was a sacred rite. Those were the days of which 
the historian Bancroft wrote: "A ma11 could ride from 
San Diego to Sonoma without a coin in his pocket and 
never want for a roof to cover him, a bed to sleep on, 
food to eat, and even tobacco to smoke." In those days 
transportation facilities were of the four-legged variety 
and there were no hotels. The visitor who galloped 
up to the door in the late afternoon expected to spend 
the night as a guest-and was never disappointed. His 
horse or mule was given a rubdown and a well stocked 
stall. The visitor was escorted to the guest chamber 
where his host waited on him with a basin of water and 
clean towels. These the host carried himself, but a queue 
of servants walked behind the master to indicate that 
had he not wished to show his guest the courtesy of 
personal service, he could have delegated its performance 
to hired retainers. When the guest awoke in the morn
ing he found on his bedroom table a clean shirt and a 
jar containing money-both for his use if he needed 
them. If his horse was still tired he was given another 
horse which he exchanged for his own later on the return 
Journey. 

On this and similar old Spanish customs, California 
hospitality was founded. It is the same today as it was 
200 years ago, and judging by the plans which have been 
made for entertaining the visitors to the A.E.R.A. con
vention, they will long remember their visit to the "land r 
of the Don." 
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Co-operative 

Effort 
Is 

Greatest Need 

By 

J. H. HANNA 
President Capital Traction Company 

First Vice-President 
American Electric Railway Association 

ERVICE furnished by the urban and 
suburban transportation companies is 
absolutely essential to the welfare of 
American cities, and if it should be 
eliminated or seriously crippled the 
public as a whole would suffer griev
ously. The business is no longer a 
monopoly, if it ever was, and while 

unregulated competition should and must be curtailed, 
the industry's plans for the future must be based on 
meeting rather than eliminating competition. 

There are probably no more important matters af
fecting urban transportation agencies today than traffic 
congestion and the various plans for preventing or cor
recting it. Unfortunately, many of the studies and 
plans for improving the traffic situation in cities have 
been based on a consideration of the movement of 
vehicles rather than the movement of passengers, result
ing in entirely inadequate provision being made for mass 
transportation vehicles. Parking regulations, traffic 
lights and signals should be considered on a basis of the 
greatest good to the greatest number of individuals to 
be transported. An attempt to handle mass transporta
tion by individual vehicles, either private cars or taxi
cabs, would result in practical stagnation unless street 
capacities are doubled or quadrupled. 

It is noticeable that in those cities where engineers 
of transportation companies take an active part in the 
drafting of traffic regulations and establishing signal 
systems, the results have been much more satisfactory 
than in cities where the companies' assistance has not 
been utilized. 

The American Electric Railway Association can do 
nothing which will be of more benefit to its members and 
to the public at large than to impress upon municipal 
authorities and city planners the fact that mass trans
portation vehicles must be given more consideration in 
traffic regulation. The vast majority of people now 
depend upon public transportation service and must con
tinue to do so if traffic conditions are not to get very 
much worse instead of improving. 

All of these factors emphasize the importance of co
operative effort and call attention to the activities of the 
association and their importance to every operating and 
manufacturing company. The present tendency in the 
association's work is towards detailed technical study of 
the various elements of the business and it is through 
such detailed technical study that the industry can im
prove the value and attractiveness of the service which 
it renders, and thereby get back customers it has lost. 

The Committee on Fare Structures, recently estab
lished, has great possibilities. The flat fare for city 
companies has been considered practically inviolate in 
spite of numerous efforts made to break away from it 
in the last ten or twelve years. There is no doubt that 
the flat fare is economically unsound and has driven 
away much profitable business. Many and varied plans 
have been suggested and tried out for the establishment 
of a more scientific fare scheme but none has so far been 
entirely satisfactory. It is quite possible that this 
committee's work may go far towards helping solve the 
industry's difficulties. In any event, the necessity for 
co-operative effort has never been so great as at the 
present time. 
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W'aterfront and downtown business section of San Francisco as seen from the bay 

Sa11 Fra11cisco, Scene of the 49th A111111al Co11veutio11 of the 
American Electric Railway Association 

Night scene of the convention city 
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Market Street, with its four parallel tracks, 
is the main business thoroughfare 
of San Francisco D ESIGN of street cars is u11doubtedly 011e of the important 

factors in revamping service to satisfy more nearly present
day dewa11ds. A 11:y i11crease in comfort features, consistent with 
carryi11g capacity and loadiug requisites, is of vast importance. 
Any i111prove111ents co11trib11ti11g to speed, 11oise reduction and 
s111oothness likewise raise the street car ride in the estimation of 
the public. SAMUEL KAHN 
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President JJiarket Street Railway 
Saii F1·ancisco, Cal. 



IMPROVEMENT • 
in the RIDE 

Is the Most Effective Stimulant of 

Public Interest 
By 

CHARLES GORDON 
Managing Director 

American Electric Railway Association 

LTHOUGH there is much room for 
optimism in the electric railway in
dustry at the present time, prompted 
by the general feeling that its major 
problems are being attacked with re
newed vigor, we should not minimize 
the great task before us. Eleven 
years have elapsed since the close of 

the war, but this industry has not been able to balance 
its operating budget in the true sense of the word. Its 
net earnings have been subnormal ; the return upon its 
capital investment has been inadequate, and it has lost 
ground in number of passengers carried in relation to 
population increase. In consequence of these conditions, 
new capital can be secured only with difficulty and at 
high cost. There is a general feeling, not only in the 
minds of bankers and investors, but also on the part of 
the public at large, that the future of the industry is 
highly problematical. . 

News of the abandonment of electric railway lines is 
widely disseminated, and the significance thereof mag
nified beyond all reason. A large section of the public 
believes that the future useful life of our surface trans
portation systems will be comparatively short, and that 
the electric railway car will soon disappear as the stage 

coach and the canal boat have done. This lack of con
fidence in the future of our industry affects us adversely 
in attempting to attract the capital needed for refinancing 
and for improvements. 

Pleas for public co-operation with respect to fran
chises, taxes and traffic regulations, as well as for con
sideration of public along with private transportation in 
city planning and highway construction do not attract 
public interest because the average man is not inclined 
to be interested in an industry which he considers obso
lete. There is a strong tendency to overlook the plight 
of community transportation and of the vital part which 
it plays in the life of modern cities. This is attributable 
in large measure, if not entirely, to the impression of 
obsolescence which is created by the character and con
dition of the equipment which we operate. 

All studies of the requirements of the industry lead 
to the inevitable conclusion that the cars which we operate 
represent an important phase of our problem. The 
industry has for several years been aware of the evils 
attendant on the operation of the large number of obso
lete and heavy cars that are in service. In considering 
the economics of replacing a large proportion of its 
present equipment, however, it was faced with the fact 
that the type of equipment currently offered did not 
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meet present-day traffic requirements to the degree which 
would warrant the investment. Nor was the evidence as 
to the economies which would result from the operation 
of this equipment sufficiently impressive to lead ~o the 
belief that replacement with such rolling stock would 
re-establish the railways upon a firm foundation. 

Three interested groups must be considered in any 
study of the requirements of present-day transportation 
equipment: the public, the electric railway and the manu
facturer. Of all the objectives to be attained in car 
design, probably· the most important are those which 
are necessary to meet the demands of the public. In this 
respect, the electric railways must compete with indi
vidual automobile transportation, and their cars must be 
suitable for that purpose. They must meet the require
ments of modern conditions, both in their performance 
and in the impression which they make on the public. 
They must be in keeping with their surroundings in the 
modern city. They must be able to keep up with other 
traffic on the street, and must meet the demand for quick 
transportation. They must, by their very appearance 
and by the impression which they make on an observer, 
create the desire to ride in them. There must not be the 
slightest hint of being out of style. The American public 
refuses to be associated with anything which even gives 
the impression of being out-of-date, and it will tolerate 
such a thing only so long as it is forced to do so. Future 
rolling stock must be quiet in operation. It must be 
smooth and pleasant to ride in. It must be comfortable, 
convenient, and easy to use. It must, in fact, meet the 
automobile on its own ground, for the public has become 
automobile-minded. 

From the standpoint of the railway, it must be able to 
accomplish all these things at the lowest possible cost. 
In fact, the cost must be far below that of individual 
transportation. Managements are faced with the problem 
of providing satisfactory service with a fare which, in 
most instances, is inadequate to provide the revenue 
needed to insure adequate returns to investors. There
fore, the question of reducing cost is a vital one to the 
continued operation of their systems. Considering cost, 
the car must be light, but care must be taken not to re
duce the weight below the point where the high initial 
cost. through the use of expensive alloys and other costly 
materials, overbalances the saving resulting from the 
lighter weight made possible thereby. Its structure must 
be as simple as is consistent with necessary strength. 
The possibilities of weight and resulting cost reductions 
seem to be the most attractive in trucks, motors, electrical 
control apparatus, braking equipment and miscellaneous 
apparatus. The many specialties which go into a car, 
such as seats, doors, trolley retrievers, headlights, etc., 
seem to offer further possibilities for simplifying the 
design and reducing the cost. 

From the manufacturer's point of view, the many 
improvements demanded must be made in face of a 
continual clamor for reduced first cost. The very con
ditions under which cars are built and sold militates 
against the accomplishment of this objective. Car build
ing has been largely a contracting rather than a manu
facturing business. A builder influences the details of 
construction, but rarely sponsors the complete unit as a 
distinctive manufactured product. It has been suggested 
that the car builders should take the initiative in devel
oping cars to be sold as other manufactured products are 
sold. On the other hand, some builders hold that street 
cars cannot be sold in that way because the operating 
companies will continue to insist upon specifying their 

own design. Only experience can prove or disprove this 
point. It is worthy to note, however, that bus manu
facturers have succeeded in selling to transportation com
panies, many of them electric railways, models of their 
own design. 

To meet the public demand for speed in transportation, 
cars are needed which, as nearly as possible, will accel
erate and stop as rapidly as the best powered private 
automobile on the street and which have a sufficiently high 
free-running speed to hold their place in traffic. At the 
present time we have no standards by which to judge 
the speed of the street car, except by comparing it with 
its real competitor-the private automobile. 

The ideal characteristic curves of acceleration and 
retardation -for a street car have never been deter
mined, nor has the industry undertaken to find the max
imum values which may be considered practical. The 
rates, no doubt, in the end will be controlled by the 
ability of the standing pass~nger load to accommodate 
itself to rapid movement. This involves not only stand
ing passengers during the rush hour, but also passengers 
walking from the doors to the seats, or vice versa, while 
the car is moving. The maximum attainable rates of 
acceleration and retardation cannot be achieved in any 
city until the public has been educated to conform to 
higher rates than now prevail. _The present-day public 
is alert and is quick to adjust itself to new conditions. 

Transportation men disagree on the relative merits of 
speed and frequent headway in attracting riders. Both 
are important. In this respect, there was much discussion 
two years ago about the use of smaller units brought 
about by the development of experimental four-wheel 
cars. Undoubtedly, the idea of a comparatively small 
unit, operated on a short headway by one man is funda
mentally sound for a great many lines in many cities. 
Only when traffic densities go up considerably above the 
average are larger units necessary or justified. 

The electric railway man has always been susceptible 
to the temptation to use large units. It seems such a 
simple way to reduce the cost per seat, or per passenger 
carried. But of what good is a reduction in cost, if it 
is achieved by driving away business? Frequency of 
service, along with speed, is necessary to increase the 
volume of riding. But even from the standpoint of 
speed, small units have an advantage over large cars, for 
speed is affected by the number of stops. The smaller 
the total load carried on a single vehicle, the fewer will 
be the number of stops which it is required to make. Put
ting this whole matter in another way: the smaller the 
individual unit that is operated, the closer does the service 
given approximate that of the individual automobile. 

The load factor on the system is all too often over
looked in yielding to the temptation to make sure, when 
selecting new cars, that they are ample in size. Th'e use 
of larger equipment in the rush hour is, of course, fre
quently required, but there are cars now available on 
most properties for that purpose, and in any replacement 
program, first consideration should be given to equipment 
for all-day service. This question of the proper size of 
cars is an important one in considering rolling stock. 

The idea behind the single-truck safety car was sound 
for a great many lines in many cities, so far as its small 
size and the implied objective of frequent headway were 
concerned. But the limitations of the existing types of 
four-wheel trucks were a serious handicap. The appear
ance and riding qualities suffered. The car looked too 
much like what it really was--cheap transportation. It 
is one of the idiosyncracies of human nature that though 
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we demand economy and an attractive price, we refuse to 
buy a thing that looks cheap if we can possibly find the 
money to buy something that looks more luxurious. 

Improvement in the proportions, lines and general 
appearance of street cars to the end that they may be in 
keeping with their surroundings in modern cities is a 
second very important objective from the standpoint of 
the public. Here again the standard of comparison is 
the automobile. The principal object seems to be to 
make the street car a more graceful looking and attrac
tive conveyance. The same general objective applies to 
the interior. There must be proper balance between at
tractiveness and utility. The design, equipment, fittings 
and decorations should be in keeping with the purpose 
for which the vehicle is intended; namely, the mass 
transportation of passengers in cities. 

Only during the past few years have we been giving 
the question of car appearance serious consideration. In 
this we have been forced to feel our way slowly, because 
relatively little attention was formerly given to the ap
pearance of street cars. We are beginning to ask the 
engineers to fit structural details into a design to produce 
a given appearance, instead of letting the latter take care 
of itself after the structural elements are determined. 

In answer to the steady demand for a smooth and 
quiet ride, the manufacturers have developed a number 
of trucks, differing in many respects from the older 
conventional types. The objectives sought in the designs 
are reduced weight and noise, faster and smoother start
ing and stopping with lighter equipment, and reduced 
unsprung weight. Reduction in unsprung weight is ex
pected not only to improve the riding materially and save 
wear on the car itself, but also to reduce both noise and 
wear of expensive special work and tracks. Of almost 
equal importance is the arrangement of the springs. 

Noise has been reduced in some of the newer models 
by more accurate fitting of gears and other parts, by 

simplifying the design, and by insulating the springs. 
brake rigging and other parts from adjoining portions 
of the structure. The introduction of higher-speed 
motors made possible by the newer arrangements to 
support the motors on the truck frame instead of on 
the axle, has led to the development of several new types 
of drives. The single-reduction unit, the double-reduc
tion unit and the worm-gear drive are all available for 
use. The present need seems to he merely the perfec
tion of experimental models and the building up of a 
record of experience with them that will insure their 
practicability for the severe conditions of regular service. 

From the standpoint of the operator, one of the most 
important objectives to be attained in car design is a 
substantial reduction in operating and maintenance costs. 
Both are largely controlled by the design, age. condition, 
performance, weight and first cost of the equipment 
which is operated. The other important operating ele
ments entering into the problem are labor, track main
tenance and power. We cannot hope to reduce the cost of 
labor except as we use labor more efficiently by increas
ing car-miles per man-hour through improvement in the 
performance of cars. We have relatively little oppor
tunity of decreasing track costs, except as we are able 
to reduce-wear and tear and maintenance through reduced 
weight of cars, better suspension design and reduced un
sprung weight. Likewise, the largest opportunity for 
reduction in power cost is afforded by reducing the 
weight and increasing the efficiency of our cars. 

It is imperative that the cost of new cars be brought 
down to a point where a retirement period of perhaps 
ten years becomes practicable. Otherwise, with a con
tinuation of the present rate of progress in automobile 
design, it is probable that new equipment, even of the 
most modern type that could be expected to be availabl~ 
within a reasonable time, would be entirely obsolete 
before it could be retired. 

A ride through Mission Park over the private right-of-way of the Municipal Railway affords an unusual view of San Francisco 

MANY steps ha-.,e been taken in improving the physical plant 
and personnel of the municipal railway to give better 

service. An exte11sive track reconstmction program, the purchase 
of several new buses, the maintenance of equipment at a high 
standard and the work of an efficient instruction department stand 
out as the most important of these activities. F. BoEKEN 

Superintendent 
Municipal Railway of San Francisco 

San Francisco, Cal. 

ELECTRIC RAILWAY JouRNAL-Vol.74,No.7 
362 



Obtaining an 

Simplicity in line and con
tour, as well as carefully 
balanced proportions, re
flect efficiency and utility 
in the new Youngstown 
cars 

Attractive Appearance 
with Simplicity and Utility 

m Design 

By 

R. N. GRAHAM 
Manager of Railways 

Penn-Ohio System, Youngstown, Ohio 

-=--=.nnw.,..,. ,__........-J-=.-v PPEARAKCE. external and in
ternal, is a very important feature 
in the units of modern city trans
portation. There has been a general 
tendency in all American cities to 
devote thought to the impression the 
city and the component parts of it 
make upon the individual. Modern 

buildings are designed with an eye to beauty as well as 
to mere utility. The urban transportation company can 
not be alien to the general movement toward improved 
city appearance. 

It has been found that true beauty is harmonious with 
efficiency and utility. Something added merely for dec
orative effect we view as "gingerbread" and "Victorian." 
On the other hand, the harmony in line and contour 

which reflects efficiency and utility requires studied 
thought and plan. 

The beautiful simplicity of the exterior of a British 
or Continental locomotive does not in the least interfere 
with such a locomotive being an efficient piece of ma
chinerv. Neither do the long, sweeping lines of perspec
tive o·f the modern skyscraper interfere with a most 
economic use of the cubic space contained in it. There 
has been a tremendous improvement in the appearance of 
automobiles in the past ten years. This is not the result 
of adding ornamental appendages but rather is the result 
of true artistic effort in so designing the proportions of 
the surfaces of the automobile that the finished product 
is pleasing to the eye, not only as a result of beautiful 
proportions but because the finished product so clearly 
sets forth the power, speed and comfort of the vehicle. 
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Although the recently-completed Blackhall car in Joliet is of unusual 
interest because of its specially-designed single truck, worm 
drive, low floor and all-aluminum construction, giving a weight 
of 17,000 lb., it is distinguished also by its striking appearance, 
obtained by the streamline design and painting, continuous base 
line, grouped side windows, and pleasing color combinations 

The square front of this Lynch
burg car affords good vision 
for the operator and also 
makes possible the most effi
cient use of the available 
space 

In every detail, the ap
pearance of this Mont
real car reflects the 
purpose for which the 
vehicle was designed 
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Street cars have 
been placed in oper
ation in many cities 
within the last year 
or two which have 
shown the apprecia
tion by the designer 
of the benefit of 
careful proportion 
and construction of 
external elements of 
the car which reflect 
credit on the prog
ress that is being 
m a d e in this im
portant matter. 

The modern street 
ar should, therefore, 

be well proportioned 
with th e simplest 
possible lines. Since 
an extremely bulky 
object is out of place 
on the street, the 
lines of the street 
car should tend to 
diminish and not in
crease its size. For 
this reason, the roof 
should be as low as 
possible. There is 
no use for vertical 
space in the body of 
the car beyond that 
which is adequate to 
take care of stand
ing passengers. The 

Cincinnati's new cars are in keeping with the tone of the fine 
residential areas in which they operate 

In choosing the 
color scheme of the 
urban transportation 
system, consideration 
should again be given 
to the general effect cost of the cubic 

content produced by greater size than this is wasted. 
A low car of any dimensions is more attractive on 
the street, and the saving of unnecessary height pro
duces a saving in direct proportion in the vital matter 
of weight. Since acceleration and retardation, the chief 
factors of the modern fast schedule, depend directly 
upon weight, unnecessary height in a car is not only un
sightly but detrimental to the efficiency of the car. 

The appearance of bulk in the street car is also mini
mized through the adoption of single sash. Even though 
the single sash be as great in vertical dimension as the 
double sash, it does not accentuate the height of the car 
as much as the double sash. 

Prominent roof construction also emphasizes the bulk 
of the street car. This construction may result from the 
roof being too strongly arched, from a monitor deck, 
from conspicuous ventilators, trolley boards or other 
appendages. A curved roof with very flat arch and as 
few added structures as possible makes the most grace
ful and least bulky roof with the best possible use ;f the 
space underneath. 

Under modern traffic conditions, the most desirable 
front end of a street car, from the standpoint of econom
ical use of space and vision of the operator, is afforded 
by a square and not a rounded contour. The whole 
tendency in urban bus transportation has been toward 
the use of buses with the la~gest seating capacity. Due 
to the development of the high-speed electric motor the 
trolley bus with its high ' 
rates of acceleration and re
tardation has again loomed 
as an important factor in 
city transportation. All 
modern trolley buses have 
been designed with square 
ends approximating those 
of the large capacity urban 
bus. The street car with a 
quare front end thus will 

harmonize in appearance 
with the trolley bus and the 

created on the street. In a city of any size the 
units of the transportation company, be they street car, 
bus, or trolley bus, comprise a large part of the picture 
presented on the street. An essential factor of this 
effect is color. Color, in looking merely at the street car 
itself, is one thing; the color of the street cars on the 
street, when taken along with everything else in the view 
on the street, is quite another matter. I am firmly of 
the opinion that orange, which in the past has been a 
favorite street car color, does not fit in well with the 
general scheme of things on a city street. It is necessary, 
from the standpoint of safe operation and the prevention 
of accidents, that visibility be considered in adopting 
a standard color. There are a variety of tans, greens, 
browns, creams and similar colors that can be adopted 
to produce not only visibility but a pleasing and har
monious appearance. But, whatever colors may be 
adopted, they should be used to produce an effect of 
simplicity. If two colors are used, one should be placed 

asoline bus, permitting all 
fhe essential elements of 
the modern transportation 
:Utility to be harmonious in 

ppearance. 

The design of the North Shore inter
urban cars suggests power, speed 
and comfort 
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below the base of the windows and the other above that 
line; if three colors are used, one below the base of the 
windows, the second from that point to the roof and the 
third on the roof. Complicated striping, large orna
mental designs, sunbursts and dragons are entirely out 
of place on a transportation vehicle. 

\Vhatever color is adopted, it must be kept up as a 
color. Any mercantile establishment in a modern city 
that looks decrepit and run-clown is going to pass out 
of the picture. A street car or bus that has been painted 
a distinctive color that has been allowed to deteriorate 
and become old and patchy is an offense to every one in 
the city that sees it, whether or not it is realized. The 
use of modern lacquers makes it possible to restore the 
color of the transportation unit comparatively cheaply. 
In no respect can a transportation company make good 
its boast of furnishing a real service to better effect than 
by insistence upon keeping up the color of its vehicles. 

The most economical floor for a street car is wood. 
However, there are othe1 floor coverings that have a 
great deal more passenger appeal that possess no element 
of frill or "gingerbread" and the use of which is dic
tated by ordinary business instinct. The three alterna
tives in most general use are linoleum, rubber and flex
ol ith, or similar mineral preparations. 

Linoleum, particularly battleship linoleum in a solid 
color, presents a pleasing appearance but is more or less 
subject to wear. Rubber floors are not satisfactory on 
city cars because of the inability to keep them smooth and 
level under the conditions of city transportation. Flex
olith flooring seems to have no serious defects. While 

The latter consideration dictates that there should be 
two rows of lights from the front end of the car to the 
rear encl, one over each row of seats. The modern dome 
fixture presents a most pleasing appearance, creates the 
best diffusion of light. permits lower headroom in the 
car and is easily cleaned. 

Another modern development in street car design is 
the paneling-in of the air pipes to the air valve, con
troller and switches. It is another praiseworthy develop
ment which has no essential drawback. Of course, in 
inspecting such apparatus it may be necessary to remove 
certain panels, and in case of a collision involving the 
vestibule it may be necessary to replace these panels. hut 
these arc comparatively minor factors compared to the 
positive improvement in appearance. Simplicity should 
be the outstanding feature of the transportation unit and 
this simplicity of appearance can not be gained if a 
miscellaneous collection of pipes, switches and other 
apparatus clutters up one or both ends of the car. 

The tendency in the modern car is to insist upon hav
ing headlining. Of course, it should be as light in weight 
as possible and should be perfectly smooth and painted 
in a light color to conserve the illumination of the car. 

The whole tendency in modern design is to have cross 
seats the full length of the car. Since a handholcl is 
provided on the corner of every seat, there is no real 
necessity in the average city of hanging straps. These 
straps are unsightly, are associated with the cry of 
"strap-hanger,'' the relic of an older and unhappier clay, 
and are wholly unnecessary. Stanchions should be as 
few as possible and should be of non-corroding material. 

it costs more to install than the or
dinary wood floor, it presents a 
pleasing appearance, is not slippery 
and has splendid wearing qualitie5. 

WELL -MAINTAINED equip-
ment, reliable operati11g sched-

1tles and tlze general appreciation of 
b11si11ess, reflected i11 01tr attitude to
ward the public, lwi•e enabled the Napa 
Valle:y to retain tlze nw.rimum patron- . 
age a11d general public good-will, not 
only essential but necessary to co11ti11-
11ed operatio11. Although we have 
suffered from tlze competitio11 of the 
pri·uate auto111obile we hai•e been able 
lo compensate so111e of tlze loss in pas
se11gcr b11si11ess by increased rfi•e1wes 
from other sen•ice dei1e/oped, princi
pally mail, express, freight a11d mo
tor bus. C. E. BROWN, 

With large sash, composition 
floor, comfortable leather seats. 
smooth headlining, dome lights fur
nishing brilliant illumin~tion, all ma
chinery concealed, no straps and fe\Y 
stanchions, the interior of the mod
ern street car is an attractive place 
and it has the true beauty of sim
plicity and efficiency. It would be 
less attractive if there were Turkish 
rugs running down the floor and 
costly hangings were at the win
dows, because it bas that beauty 
which comes from adaptation to its 
purpose; nothing cheap and nothing 
gaudy. The exterior, too, should 
express the same ideal. 

Any city transportation unit 
should be well lighted. The ten
dency in modern life is to be con
tent with no middle ground in illu
mination. A street car should be 
so well lighted that passengers can 
easily read and so that the cars pre
sent a brilliant appearance on the 
street. 

The lights in the car should be 
carefully placed to insure the best 
possible diffusion and the highest 
degree of comfort to the passengers. 

Vice-P,·esi<lcnt & General Manage,· 
San Francfaro. Nava & Calistoga Railway 

.Vap<l. Cal. 

Train of the San Francisco, Napa & Calistoga Railway in a beautiful setting along the Napa Valley route 
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seen across ,. 

Buses arc operated 
through the 
famous Posey tube 
under the Oak-
I an d Estuary, 
connecting A I a · 
meda with the 
mainland 

T HERE is 110 doubt that the dei•elopmcnt of 
better mass transportation vehicles, both rail 

cars and motor coaches, is one of the 111ost vital 
problems in the industr;• at the prcse11/ time. /111-
pro~·ement must be made toward faster speed. 
greater comfort and co11vcnfrncc, longer life, lower 
111ai11trnancc, better appearance and greater appeal 
to the public we scn,c. 

In spite of many handicaps the 111ass transporta
tion systems continue to be the backbone of the 
co11111rn11ity, the circulatory system of business and 
the chief factor in the making and stabili::ing of 
property a11d busiwss values. Yet the public at 
large docs not 1111aersta11d 011r most obvious prob
lems and their ,,ital rclatio11s to the progress of the 
co1111111111ity. It is our own Job to change this situa
tion. Scientific and sustained effort to impro,•e 
011r eq11ip111e11t will be a very important step in 
this direction. A. J. LUNDBERG. 

President 
Key Syst e m Transit Company 

Oakland. Cat . 
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Two-car train of the 
Key System Tran
sit Company in 
the business dis
trict of Oakland 

Along the Key 
System's. trans
bay line which 

joins th c 
"--. east bay 

cities with 
' San Fran

, cisco 



Latest type of car designed 
for speeoy operation on 
heavy traffic routes in 
Brooklyn 

SPEED 

-an Essential 

of 

Street Car Performance 

T IS difficult for the old and impos
sible for the young really to com

&.) prehend the progress of urban trans-
v..n-.,( portation. Within the span of 30 

years, the horse-drawn and the 
"horseless" carriages have evolved 
into the modern automobile, the hack 
into the taxicab, the carry-all into 

the motor coach, the wagon and the dray into the motor 
truck. At the turn of the century vehicular speed was 
ordinarily limited to 8 m.p.h. A horse, traveling at 15 
m.p.h. was a runaway, causing great excitement. Into 
this bucolic scene of 30 years ago came the modern 
electric street railway car, startling in its beauty of line, 
its power and speed, controlled by powerful air brakes. 
This product of inventive genius and pioneering courage 
took its place as the unchallenged leader of urban street 
traffic. 

Where are the vehicles of that day? It is as though 

By 

W. T. ROSSELL 
Vice-President and General Manager 

Brooklyn & Queens Transit Corporation 
Brooklyn, N . Y. 

they had never been. Innumerable models have come 
and gone. The streets are filled with the rush of auto· 
mobiles. They seem commonplace now with their stream· 
line bodies, their power and speed, their four-wheel 
brakes and easy, accurate steering. We accept as natural 
speeds of 30, 40, even 50 m.p.h. And yet, today, ma 
be seen in many places the identical electric street rai 
way car of 30 years ago moving through the streets 
The car is the same, but all else is changed. 

To bridge this gap is the problem. Public acceptano 
of the automobile clearly points the way. Limited b} 
function, street car performance must approximate th 
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of the automobile. 
The street car must 
be made capable oi 
holding its own in 
traffic. This means 
more speed, and the 
bare essentials in
volved in making 
greater speed prac
ticable can be classi
fied under the sub-

Turnstile tor passengers with correct fare 
speeds up operation in Brooklyn 

Wide doors and 
low steps reduce 
the loading time 
to a minimum 
on the Jefferson 
Avenue express 
line in Detroit 

Safety is presumed 
to be included in the 
sum total. 

One of the most 
1mporta1:1t steps in 
automotive d e s i g IJ 

and one which has 
added greatly to the 
average speed of 
traffic is the develop
ment and application 
of the four-wheel 
brakes. Many street 
cars have an av
erage braking rate no 
greater than l½ 
m.p.h.p.s. This ac
counts for much of 
the slow, hesitant op-

New Brill truck with motors mounted longitudinally, 
worm drive and wheel brakes 

Latest Chicago Surface Lines car equipped with four 
50-hp. motors for maintaining faster schedules 

High-speed motors, worm drive and armature shaft 
brakes are features of the Timken-Detroit truck 

jects of braking, acceleration, running 
speed of motors, weight, and rate of 
handling passengers. 

There are natural differences of 
opinion as to the relative importance 
of these items. In the following dis
cussion, where figures are given, they 
are not meant to be arbitrary or final. 
but merely indicative of opinion. 

Brill truck used under recent cars for 
Youngstown bas motors mounted 
parallel to the axle with WN drive 
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eration, so common to street cars. It is not even as 
efficient as a one-wheel brake on a rubber-tired vehicle 
would be. Rates up t9 5 m.p.h.p.s. on street cars are 
possible without a rail brake. The latter would probably 
be necessary for emergency use and to give the needed 
assurance. Rates of braking should be variable and selec
tive at the will of the operator. Much progress has been 
made in this matter, but there remains opportunity for 
still further improvement. 

The power plants now in use in automotive equipment 
are significant. The "get-away'' is the important element 
in taking advantage of the "breaks." Rates of acceler
ation should be variable and selective at the will of the 
operator with a maximum up to 5 m.p.h.p.s. A rapid 
rate of acceleration should be continued into relatively 
high running speed. 

It is imperative that the passengers be handled gently. 
Sudden changes in velocity create an accident hazard, 
make the ride uncomfortable, and discourage the pas
senger from leaving his seat before the car stops. It 
should be understood that it is not the high average 
rate of braking or acceleration that causes these evils, 
but the momentary sharp changes in rate. Specifically, 
the rate of change of braking and acceleration must be 
kept within limits to be determined experimentally. 

All cities have large areas where vehicles are run at 

F REQUENT improveme11ts in the 
cars to increase their attractiveness 

a11d cha11ges in the track to increase the 
riding qualities have e11abled the East 
Bay Electric Divisio11, which operates 
780 trains daily and about 4,000,000 car
miles ann11all3•, to render the highest 
character of service to -its many patrons. 

J. H. DYER 
Vice-President in Charge of Operations 

Southern Pacific Compan11 
San Francisco, Cal. 

high speeds. Here automotive performance points the 
way. The same vehicle must have sufficient flexibility 
to operate satisfactorily in either congested or in free 
running areas. \Vhether obtained through series wind
ing, tapped fields, variable line voltage or other means, 
the ideal is that the free running speed be variable and 
selective to suit the conditions. A maximum of about 
40 m.p.h. is suitable, giving rapid operation uphill and 
first rate suburban service. A minimum of about 30 
m.p.h. is suitable for congested areas. These figures 
approximate average automotive performance. They 
may be used as guides and compromised to the extent 
made necessary by limitations in electrical equipment 
design. 

The control of weight permits higher average speed 
by keeping power costs within reason. \Veight of a 
45-.ft. car should not exceed 30,000 lb., and should be 
brought nearer to 25,000 lb. through skillful design and 
careful selection of materials. 

The rate of handling passengers has been given care
ful study and great strides have been made in improving 
equipment and method. Besides the training of the 
operator, many other things also are involved, such as 
steps and ramps, floor height, door and aisle widths, 
fare collection devices, heating arrangement, stanchions, 
hand holds, etc. Specialization of bodily functions of 
the one-man car operator is an important advantage 
obtained by foot control. 

More and more, the subject of speed is claiming the 
attention of electric railway operators. Recent improve
ments in design have done much to increase operating 
speeds, but the goal has by no means been reached. 
Every fraction of a second regularly saved per stop 
is worthy of effort. · 

Trains of this type are used by the Southern Pacific 
Railroad on its electrified system reaching the 
Bay cities of Oakland, Alameda, San Leandro, 
Emeryville, Berkeley and Albany 

Right-of-way of the East Bay Di
vision, leading to the train sheds 
and ferry slips at the Oakland pier 
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By 

G. A. RICHARDSON 
Vice-President and General Manager 

Chicago Surface Lines 

Second Vice-President 
American Electric Railway Association 

I 
The extensive trolley bus 

system recently inaugu
rated in Chicago serves 
a well-developed sec
tion of the city 

The Improved Trolley Bus 
Makes a Bid for 

POPULARITY 

ADICAL changes in the design of 
the trolley bus, incorporating the 
best features of both the street car 
and the gasoline bus and eliminating 
the faulty characteristics of the earlier 
vehicles, have definitely brought back 
this vehicle as a type of transporta
tion worthy of consideration for 

many kinds of service. Although the first trackless trol
ley appeared in Germany in 1899 and the first one in this 
country in 1902, comparatively little progress was made 
in its development until recently. The earlier types were 
not satisfactory and as a result the vehicle was not 
adopted to any great extent. However, the adoption of 
the light-weight, high-speed motors developed for street 
railway operation, the use of pneumatic tires, the crea
ion of excellent riding quality, and the building of a 
arge capacity light-weight bus body, equipped for cir
ulating loads, overcame the earlier defects and resulted 
n a design which has proved to be very satisfactory. 

First recognition of the newer models of trolley buses 

came with the installation of ten vehicles in Salt Lake 
City in September, 1928, and of eight in Manila, P. I.. 
about the same time. In November, 1929, New Orleans 
placed two in operation, and in April of this year Knox
ville inaugurated a system using four. The largest sys
tem in the country was inaugurated in Chicago recently. 
when a total of 55 vehicles was ordered to serve more 
than 35.5 miles of route in the northwest part of the city. 
Detroit is just beginning to operate trolley b_uses and 
other cities are seriously considering the installation of 
this type of vehicle. It appears that it is definitely be
yond the experimental stage and we11 advanced toward 
:Videspread adoption. 

Analyses of the characteristics of this type of vehicle, 
its first cost and maintenance expense, its advantages and 
disadvantages, its performance and the public response 
seem to indicate that it has a very definite usefulness. 
Because of varying conditions in different cities and on 
different routes within one city no definite rule can be 
stated covering the use of the trolley bus, but general 
statements can indicate the possibilities. 
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• The type of trolley bus developed for the Capitol District 
Transportation Company for its Cohoes line in 1924, 
represented a big advance over previous designs 

Briefly summarized, its advantages with respect to the 
street car are its complete absence of noise and its 
ability to load and unload at the curb. Among its dis
advantages itis to be noted that the smallness of the unit 
and the difficulty in getting adequate widths of aisle and 
lengths of platform, make it somewhat slower and more 
inconvenient for loading and unloading with a large in
terchange of passengers. Because it is a steered vehicle 
it operates as do all such large units, in a way that 
requires more clearance space on a street than a street 
car, and in weaving from the curb lane out toward the 
center of the street and back it creates more traffic inter
ference than does a street car on fixed rails with safety 
zones at the loading points. The rocking of the bus due 
to the irregularity of the pavement, and the swinging of 
the unit due to the steering,' cause greater inconvenience 
to standing passengers or those walking to or from the 
doors than the relatively smoother movement of the street 
car on good track, provided the street car is one of equally 
modernized design. 

The trolley bus is greatly superior to the gasoline driven 
bus in that it has more rapid and smoother acceleration, 

can develop higher schedule speeds on lines with frequent 
stops, has complete absence of noise, and eliminates en
tirely the unpleasantness and danger from exhaust fumes. 
Because of its unlimited supply of power from the trolley 
wires it has opportunity for better heating, lighting and 
Yentilating. It uses a more effective source of power at 
a much lower cost per car-hour. The trolley bus can be 
maintained by the existing shop force trained for street 
car maintenance, and it does not involve serious fire risk. 
Because the trolley bus may be trea~ed as a street car in 
limiting the routes over which it may travel, it is quite 
likely to obtain permission in all states to build the bus 
at least 6 in. wider than is permitted for gas buses 
which are likely to operate at times even on state high
ways outside of cities. This additional width used for 
the aisle makes a tremendous improvement in convenience 
for the passenger. If this width can be obtained it will 
make an asset out of the use of fixed poles and wires . 

OPERATING CosT Low 

The relative costs of operation are much in favor of 
the trolley bus in spite of the interest on the investment 
in overhead structure and the maintenance costs of that 
structure. It is a very slim service indeed that will not 
justify the additional expense in poles and wire, 
providing the service is likely to be continued. Naturally, 
if the investment in trolley structure is already made for 
street car service, the cost of the changes would be still 
more easily supported. 

In analyzing these differences one arrives at the con
clusion that the trolley bus is best suited for service on 
routes which do not yet have sufficient traffic to warrant 
street car operation. From an investment standpoint 
it is more attractive than the street car on such streets 
because of the lower first cost and because no permanent 
way is needed. From an operation standpoint the trolley 
bus is superior to the motor bus because of its ability to 
maintain a higher schedule speed with maximum comfort 
to the passenger and at a lower cost. 

Because the trolley bus requires only the installation 
of overhead wires the investment is small enough to be 
justified when the patronage of the line is limited. With 
an appropriate increase in traffic, street car operation can. 
be substituted for trolley buses by laying tracks. Thus, 

-~ ---
,- --r 
·--·-. 

. ·---
the trolley bus serves better 
than the bus in developing 
new areas and in serving as. 
an extension for electric rail
way lines. 

In some places trolley buses 
have been substituted for 
street cars on routes where 
the track was in need of 
complete reconstruction and 
where the travel was not 
sufficiently heavy to warrant 
this additional expenditure. 
Other installations will doubt
less be made for the same 

Trolley buses were sub
stituted for street cars 
on an outlying shuttle 
line in New Orleans 
late in 1929 
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reason. On car lines where traffic has decreased to a 
considerable extent the substitution of trolley buses may 
be an economical and satisfactory move. Such a change 
usually substitutes the new buses for rather old street 
cars of a less desirable type, and is quite likely to encour
age much new riding. 

In middle-size and small-size cities, the trolley bus 
may prove the salvation of many electric railways. In 
general, patronage is falling off in the smaller cities, due 
to the competition of the private automobile. Rehabilita
tion of the track and rolling stock in these communities 
would no doubt help them in regaining lost patronage 
and securing new, but few of the railways are financially 
in a position to undertake such a program. The sub
stitution of trolley buses would seem to be a logical step 
in the majority of these instances, because the vehicle 
would be able to give long service, would preserve ::i 

large part of the investment, would offer a service com
parable to that given by the private automobile and 
would retain a permanent form of transportation , for 
the community. 

Co-ORDINATION OF THREE TYPES OF SERVICE 

Depending on the size of the city and the number of 
prospective patrons along any given route, the trolley 
bus will find varying possibilities as substitution for or 
co-ordination with street cars and buses. It is quite 
probable that, as experience with the trolley bus increases 
and its economic field is more clearly established, the 
three types of units will be found in operation in Amer
ican cities all fully co-ordinated. 

Although the street car has been improved materially 
in the past decade, it still lacks a number of the more 
important characteristics demanded by the automotive 
minded public of today. Some of these characteristics 
are possessed by the trolley bus. The great improve
ments just now being made in street car design will 
tremendously improve the desirability of the coming 
street car over anything yet in use, and will retain for 
the street car a position of good standing as a public 
carrier unit. 

Fundamentally, there is a definite field of usefulness 
for each of the three types of vehicles. The street car, as 
improved in the very near future, will retain its position 
in first place as the right ve
hicle for public transportation 
service on heavy traffic lines, 
except where rapid transit is 
necessary. The trolley bus 
can well be adapted for ex
tensions, for some residential 
streets of a boulevard type. 
for lines which are too light 
for the street car and for 
other supplementary service 
in co-ordination with the 
street car or rapid transit. The 
bus will no doubt continue to 
prove the best vehicle for ex-

Electric coach lines in 
Salt Lake City extend 
from the central busi
ness district to the 
residential areas 

..., 

The old trackless trolley, with truck chassis, high body, 
projecting hood, heavy railway motors and hard 
rubber tires 

... 
1 

tensions into very light traffic areas of uncertain future, 
for temporary supplements to the permanent forms of 
transportation, for special express type service or for 
service along some boulevards and in such parks where 
the advantage of the trolley bus in giving relief from• 
gases and an excess of noise may be outweighted by the 
undesirability of having an overhead system with poles 
and wires. 

Many factors influence the choice of type of service, 
and differing weight may be given to the various factors 
under varying conditions. Modernizing the street car 
is being undertaken in a very aggressive way, and its 
material advantage in large cities or in heavy service 
will remain. The value of the trolley bus will be widely 
recognized, and to many cities it will prove of tremendous 
value in restoring public confidence and interest in the 
public carrier as well as in providing an earning power 
to the operating company. It i.s not an equipment that 
can serve to replace the street car on the important 
routes. But it is an excellent new development of which 
the railway organizations should avail themselves for 
much supplementary service. 
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Los Angeles, the country's fifth 
lar~est city 

The temperate climate of southern 
California permits the use of open
cop double-deck buses the year 
round 

Suburban line of 
the Los Angeles 
Railway, using 
private right-of
way 

At left - View of West 
Seventh Street in the busi
ness cencer of Los Angeles 
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An unusual view of the Pacific Elec
tric Railway's 3¼-mile line from 
Echo Mountain to Mount Lowe, 
near Pasadena 

OF paramount importance 
to the snburban and i'n

tcrurban railways is the cnlti-
1;ation of the good will and 
constant patronage of the 
commuter. He is the regular 
customer-the standby we can 
count on throughout the year; 
and, to him, we owe first con
sideration. 

He has been taken very 
largely into acconnt on Pa
cific Electric properties in the 
purchase and rehabilitation of 
equipment. His comfort has 
been provided for in seating, 
lighting, heating and ventila
tion; and in car arrangement 
and other appurtenances, his 
desires .lzai1e been thoroughly 
studied. Schedules have been 
rearranged to meet his needs 
best. Montlzly passes have 
been adopted, for he prefers 
them. And in his journeyings 
he has been surrounded with 
an atmosphere of ease, com
fort and quietude, and the 
courteous attention of skilled 
trainmen. D. \V. PONTIUS 

President 
Pacific Elert,·ic- Railway 

Los 1ln!)elcs, Gal. 

Avalon Bay, Santa Catalina Island, a beautiful 
resort 18 miles from Los Angeles harbor 

San Gabriel Mission, one of the 
many points of interest in the 
territory served by the Pacific 
Electric 

San Diego and its harbor as 
viewed from the near-by 
Coronado shore 

Multiple-unit operation on the San Diego 
Electric Railway 
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towering Costs and 
i 

This sample car in Detroit embodies practically 
all of the latest noise reduction features
light weight, reduced unsprung weight, in
sulated floor, worm geariRg, insulated trolley 
base and special air compressor mounting 

Bettering Public Relations by 

REDUCING NOISE 

By 

H. S. WILLIAMS 
Assistant Superintendent of Equipment 

Department of Street Railways 
Detroit, Mich. 

W?.!.,..-,5;;:;:---:::;;;'!---.,~ S NOISE reduction worth while, or is 
it merely something which would be 
nice although not of sufficient impor
tance to justify the effort needed to 
obtain it? We have demonstrated in 
actual practice that cars can be made 
much quieter than they are. We 
know that this is a vital thing and it 

can be proved that it is the practical thing to do. 
Quite naturally one of the first considerations is the 

cost. With railways striving to make every dollar yield 
its utmost in value, this aspect of the case must be of 
prime importance. It is fair to assume that if it can ~e 

proved that noise reduction can be accomplished with a 
saving in maintenance expense it will be adopted. for 
economic practice is the only one wl:ich will survive. 

Common sources of noise in a street car are loose 
parts. These parts vibrate or by rebounding set up vibra
tions which are interpreted as noise. For example, take 
the motor axle bearing. \Vhen this is new its movement 
in the vertical plane is so nearly zero as to be negligible. 
\Vhen wear sets in, the movement is increased and heavy 
hammer hlows are delivered, which mean noise. In the 
initial stages of service a wear of 0.001 in. means a life 
of approximately 5,000 miles, but when the bearing l:as 
worn so that the clearance between axle and axle bearing 
is --h in., a wear of 0.001 in. meaus a life of only 500 
miles. It is at this state that it becomes a noise producer 
of consequence. 

Let us now examine the economics of this case. The 
bearing is worth approximately $6 installed. It has pro
duced, up to the time represented by the -h-in. wear, 
a mileage of 69,000. If the bearing is allowed to run 
to double this wear, the total mileage amounts to but 
77,000 or an increase of only 8,000 miles. ( See ELECTRIC 

ELECTRIC RAILWAY ]oURNAL-Vol.74. No.7 
376 



Gearcase pad of the Chillingworth 
Manufacturing Company for muffiing 
the gear case which otherwise acts 
as a sounding board 

RAILWAY JouRNAL, issue of Feb. 
19, 1927, p. 347.) 

Cross-section of Timken-Detroit Axle 
Company worm-gear driving unit. 
This type of gearing effectively 
eliminates noise 

should be added to the $6.55 pre-
viously mentione.d. . 

If the bearing be removed at the 
end of -h--in. wear, the cost per 
1,000 car-miles will be 8.7 cents, 
while if allowed to run to a wear of 
¼-in. the cost per 1,000 car-miles 
will be 7.8 cents and the net sav
ing will amount to 70 cents. To 
secure this saving, it is necessary 
to consume an excess amount of 
energy amounting to approximately 
$6.55. This figure represents the 
frictional loss in the bearing during 
the added 8,000 miles which is 
equal to the loss occurring during 
the previous 69,000 miles. Sum
marizing this phase of the problem, 
it has cost $6.55 to save 70 cents. 

Quiet gear of the Westinghouse Com
pany, using a wrought-iron band 
welded at several points to the 

In addition to this is added gear 
wear greater than the normal wear. 
It is difficult to evaluate this factor, 
but it is present and a very definite 
thing nevertheless. Moreover there 
is the intangible nuisance of noise 
which has been added to the sum 
total of other noise of the car. In 
an age like the present where every
one is becoming noise - conscious 
there can be no question that noise 
suppression has a value even though 
it is impossible to reduce it to dol
lars and cents as concerns its reac
tion upon our patrons. gear rim 

This only the direct saving by taking the proverbial 
stitch in time. In addition to this is added gear wear 
caused by allowing abnormal separation of gear centers. 
This in turn lowers the efficiency of the gears. The gear 
loss from a set of spur gears when new and operating 
under the best of conditions is approximately 2 per cent. 
If we allow an added loss of 0.1 per cent for the spread 
centers, a conservative estimate, then with an 18-ton car 
in ordinary city service an added energy loss of approxi
mately 45 cents per bearing is entailed. This amount 

To sum up the above case, the 
bearing which has been allowed to run its limit of wear 
instead of being changed when it should have been, has 
given an increased mileage of 8,000, or 11.6 per cent, 
and represents a saving of 70 cents. But to secure 
this saving it has cost $7 plus added gear wear, plus 
the annoyance of noise. So in reality there has been 
2n economic loss of $6.30 per bearing in addition to the 
intangibles mentioned. Such a thing is indefensible. 

We have taken this case of delayed maintenance be
cause we have definite data concerning it upon which to 
build a case and which we can prove to be true. Other 

"Quiet" type car of the Market Street Railway, San Francisco, fitted with sound deadening materials under floor, rubber padding 
between car bolster and frame, leaded master gears, insulated gear boxes and quieted air compressors 
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wearing parts of the car are in the same category and 
wear proceeds in a similar fashion in them. Delayed 
maintenance and its consequent noise is much more ex
pensive than maintenance applied at the proper time. 
Perhaps it might be better to say that reconditioning of 
parts in the early stage:- of wear is true maintenance, 
while letting wear run to the limit is nothing but repair. 
True maintenance is something that is orderly, scientific 
and economical; repair is a slipshod makeshift and very 
expensive. 

Having shown that noise reduction means cost reduc
tion from the maintenance standpoint, let us now look 
into some of the features which should be built into cars 
to make them inherently quieter. One of the points of 
greatest importance under this heading is weight reduc
tion, especially the reduction of unsprung weight. Much 
thought has been devoted to this idea and a great deal 
has been accomplished in a developmental way. To be 
sure, the great objective has been reduced operating cost 
but the noise-reduction value of the lighter weight should 

'-¾:"Loose h<¥lr t"e/f

Floor design of the Detroit Department of Street Rail
ways using a ¾-in. layer of loose hair to ab~orb s0und 

not be overlooked. To give an idea of this expressed in 
percentage it may be stated that if the weight of a car 
be decreased 10 per cent, the noise due to wheel impact 
will be reduced 3.64 per cent; if the wei!~-ht be reduced 20 
per cent the noise will be lessened by 7.72 per cent. Inas
much as noise due to wheel and rail contact is one of the 
major sources of annoyance, the reduction of weight is 
very important. 

Gearing is another important source of noise. Spur 
gears with large teeth which have been standard up to 
the present time are prolific noise generators even when 
new and, of course, to a greater degree after wear has 
set in. The remedy for this on present equipment is to 
muffle the gear case which acts as a sounding board. This 
has been done effectively by the Chillingworth Company 
which has perfected a padding for this purpose. The 
\Vestinghouse-Nuttall gears have the ringing deadened 
by means of a wrought-iron band welded at several points 
to the inner side of the gear rim. A lead-filled groove is 
used by the Tool Steel Gear & Pinion Company for 
damping the ringing of gears. Were it not for imperfec
tions in the gear teeth resulting from heat treatment, 
there would be greatly lessened demand for means to stop 
gear noise. Another efficient method of elimination of 
gear noise is to use worm gearing, a typical example of 
which is shown in an accompanying illustration. 

As the greatest proportion of car noise originates be
neath the car floor, the comfort" of passengers will he 
greatly helped by the use of sound absorption material 
under the floor. There are two methods of doing this 
which have been tried out in actual service and which 
have proved satisfactory. The plans developed by the 
Market Street Railway of San Francisco and the De
partment of Street Railways, Detroit, are shown in 
accompanying drawings. The latter scheme by actual 
measurements shows a reduction of noise as heard by the 
passenger of 8.9 per cent. 

The side sheathing of car bodies may be effectively 

Method of mount
ing trolley base 
to e I i m i n a t e 
noise. Rubber is 
used in tension 
rather than in 
compression 

sound-proofed by a method similar 
to that used for flooring in Detroit, 
but in this case the material should 
be cemented to the steel panels. 

Trolley-wheel noise is annoying. 
It may be conquered, however, by 
the employment of a trolley base 
mounting as illustrated. Tests have 
shown this to be so effective in city 
service that no sound could be 
heard except when the wheel passed 
an overhead frog or crossing. The 
vital point in this mounting is that 
the rubber is used in tension. Rub
ber when used as a vibration insula
tor is much more effective when it 
is in tension than when in compres

sion. The noise of air compressors, too, may be mini
mized by the use of mountings similar in nature to those 
employed for trolley bases. 

Often in fitting new pinions to worn gears, both in 
the case of car propulsion motors and air compressor 
motors, the profile of the new pinion does not properly 
match that of the used gear. Recently we have used a 
new lapping compound to run in the pinions with success. 

The points previously discussed are a few of the major 
points having to do with the car equipment. What of the 
track? That, too, has a most important bearing upon car 
noise. Rail, in order to contribute its share to the reduc
tion of noise, must be smooth ; it must be free from cor
rugation and loose or cupped joints. It should have 
flange bearing crossovers. It must have a measure of 
resilience so that sound vibrations will be absorbed or 
damped. A soft and rough surfaced paving will be 
quieter than a hard smooth surface. The modern mono
lithic type of track construction in which concrete pave
ment is integral with the track ballast is a serious offender 
to the noise sensitive public. 

Car noise is not merely a nerve irritant. It bears a 

Industrial Karper, acoustical cloth and rubber padding are 
used by the Market Street Railway for floor insulation 

direct relation to cost in a different way than has heen 
pointed out previously. Noise in many instances is an 
indication of something wrong-that reconditioning has 
been too long deferred. But noise is basically a vibration 
of parts and that in turn is an indication that metal parts 
are being subjected to millions of successive stresses. 
This in turn leads to fatigue of the metal and failure of 
parts. Consequently whatever may be done to reduce 
noise has a beneficial bearing upon the life of equipment 

The subject of noise reduction is being given much 
study by different bodies. The electric railways and auto
motive concerns are interested in it to make their trans
portation vehicles more popular. The National Safety 
Council is studying it to determine its effect upon the 
nervous systems of workers. Civic bodies are taking up 
the question and demanding the suppression of noise. 
To summarize then, noise reduction is necessary from 
the eocnomical standpoint, from the humanitarian view 
and because of bettered public relations. 
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Plush-upholstered seats and a combination hot 
water and electric heating system, add to the 
comfort of passengers on the latc:st type of 
North Shore car. A thermometer and thermostat 
may be seen above the windows on the right 

Meeting the 

Passengers' De1nand for 

By 

H. A. OTIS 
Engineer Car Equipment 

Chicago Rapid Transit Company 
Chicago, Ill. 

GREATER COMFORT and 

0KG STRIDES have been made in 
the last few years to provide greater 
comfort and convenience for pas
sengers in the design, arrangement 
and equipment of electric railway 
cars. Heating, ventilation, lighting, 
seat design and trucks all have been 
improved to an encouraging extent 

in the general move of the industry to attract more 
patrons. Equipment engineers have made much prog
ress, but are continuing to work on this big problem of 
the railways. They realize that many more changes in 
design must be effected to make the service even more 
attractive, comfortable and convenient to the rider, and 
more economical for the operator. 

CONVENIENCE 
\Vhen the electric railway properties were first built , 

they filled a great need and were an indispensable part 
of the community in which they operated, being prac
tically the only satisfactory means of local transporta
tion. The city car made it possible for people to move 
out and live in less congested areas. The interurban, 
with its frequent headway and moderate speed, made 
it possible for people to go from town to town or farm 
to town in a short interval of time. In those days they 
performed a service far superior to any that existed 
and enjoyed a good patronage. 
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Many features to increase com
fort and convenience are in
corporated in the designs of 
the three Louisville sample 
cars 

p ◄ 

,_ 
Top view-Two rows of dome light~, a reflecting ceil

ing and wide windows give ample artificial and 
natural light 

In center-Automatic acceleration allows a high rate 
of starting without disturbing passengers 

Bottom view-For the convenience of standees a wide 
aisle, projecting ,grab handles on the seats and hori
zontal stanchions are provided 

The general introduction of the automobile, the bus 
and improved roads, however, brought very keen com
petition to the electric railway. Street and interurban 
cars of the old type lost their appeal to the public and 
many passengers adopted a newer form of transporta
tion. The private automobile set a new and higher 
standard and the public rapidly showed their preference 
for vehicles with greater appeal. With these facts in 
mind the car equipment designers were faced with the 
problem of developing cars comparable or superior to 
the private vehicle. Their efforts to solve this problem 
have resulted in the development of many new cars, 
several including radical departures, and all showjng 
a vast improvement in appearance and comfort over 
the older type. In the following paragraphs are listed 
many of the changes that have been incorporated in 
car design. 

Heating-A new type of electric heater has been de
veloped in which the heating element is entirely inclosed 
in a protecting steel sheath. This arrangement reduces 
the possibility of fire and electric flash which may occur 
when the open type element breaks with current on. 
A larger number of heaters have been installed on the 
newer type cars, many with full thermostatic control, 
thus giving a better distribution of the heat and a uni
form regulation. 

Many of the older interurban cars are heated with 
coal burning, hot water heaters with iron radiating 
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An extensive adoption of leather-upholstered, semi-individual 
cross seats for heavy city service was made in Chicago's 100 
new cars 

pipes along the sides of the car. The radiation of the 
heat has been greatly improved by the recent introduc
tion of finned pipe. This finned pipe consists of ordi
nary iron pipe or steel tubing to which are attached 
vertical steel plates, thus greatly increasing the radiating 
surface. The biggest objection to the hot water type 
of heating cars has been its difficult regulation. Tests 
are being conducted at the present time on a hot water 
heater burning fuel oil with full thermostatic control. 
With this type of heater, combined with the finned pipe, 
it will be possible to obtain a close regulation of tht> 
car temperature. When the temperature reaches the 
upper setting of the thermostat the fire will be shut off 
and the finned pipe will quickly radiate the heat in the 
hot water. The introduction of fuel oil for the heater 
will eliminate the ash, dust and coal gas from the car 

interior and the necessity of having additional men 
during the winter months to tend the heaters. 

Ventilation-The old deck sash type of ventilation 
has been replaced with automatic exhaust ventilators 
and in some cases with automatic intake ventilators. 
Tests are being conducted at the present time with 
forced ventilation. One system consists of a number 
of fans installed in ventilators in the roof ; another 

Many c o m f o r t 
and conveni
ence features 
are found in 
the latest cars 
and buses of 
the Cincinnati 
Street Railway 
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consists of a large exhaust fan mounted under the floor, 
connected to registers in the floor by means of a duct. 
\Vith the automatic type of ventilator the amount of 
air exhausted depends principally upon the speed of 
the car and the direction and velocity of the wind. \Vith 
the forced exhaust ventilation the amount of air ex
hausted is entirely independent of the external atmos
pheric conditions. 

Scats-A great improvement has been made in car 
seats. The older type of cars were equipped with un
comfortable longitudinal or cross seats, some made of 
solid wood, others upholstered with carpet or hard 
rattan. The new cars are equipped with the greatest 
number of cross seats possible, and the design of these 
has been changed so that they are much more com
fortable. The seats in these newer cars are upholstered 
with plush, leather or a good grade of imitation leather. 
The seat spacing also has been increased to allow more 
room for the knees of the passengers. 

Lighting-The older type of 
cars were equipped with bare 
light bulbs and no fixtures. 
Lamps were of insufficient 
candle power anci so few in 
numb~r that there were only J 
one or two foot candles at r 
the reading plane. The new 

type cars are equipped with light fixtures. many of 
the dome type, and a sufficient number of high candle 
power lamps to give five or six foot candles at the 
reading plane. Too much emphasis cannot be placed 
on the necessity of good illumination, as a well illumi
nated car greatly adds to the convenience of the pas
senger and to the attractiveness of the car from the 
outside. 

Acccleratio11-New types of control have been de
veloped, one of which has a larger number of resistance 
setps and another of which has the feature of automatic 
acceleration. Both of these give a much smoother 
acceleration. By eliminating the jerky starting which 
accompanied the use of older types of controllers, the 
discomfort to the passengers from this source has been 
reduced. 

Trucks-The design of trucks has been materially 
changed in an endeavor to improve riding qualities and 
reliability, and to reduce weight. While the older type 

trucks had rigid bolsters and 
stiff elliptic springs, the newer 
type trucks are equipped with 
swing bolsters, very flexible 
elliptic springs and coil springs. 
~Jany cars are also equipped 
with roller journal bearings t 
improve the riding qualities. 

State Capitol of California at Sacramento, situated in a beautifully-landscaped park. The low.er view shows the
business section of Sacramento, with the State Buildings and grounds at the nght 
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Use of safety de
vices on the cars 
has contributed 
in a large mea
sure to the ex
cellent s a f e t v 
record made in 
Atlanta 

SAFETY DEVICES 
Aid Materially tn 

By 

F. L. BUTLER 
Vice-President 

Georgia Power Company, Atlanta, Ga. 

NY PUBLIC utility company worthy 
of prospering is possessed of a con
science. It is this conscience which, 
if the company be a public carrier, 
recognizes the heavy moral responsi
bility of operating its cars, or vehicles, 
with the least possible hazard to the 
community it serves. This moral 

·gation is one reason for the increasing attention and 
y which has been given by electric railways in the 
ten years to the reduction of accidents involving 

Reducing 

Accidents 
the public. An additional incentive to safe operation 
is the ever-increasing c6st per claim to the company. 

The often-used expression, "no accident is unavoid
able," is probably true, but not from the standpoint of 
just one of the parties to it. Certainly many of the 
accidents involving the cars of a street railway are 
unavoidable as far as the company is concerned. Yet 
on the other hand, it must be admitted that the rail
ways, even the best of them, have a long way to go before-
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Foot control and convenient, plainly-marked auxiliary 
control handles simplify the duties of the motorman 
and make operation safer 

they have done all that they can and should do to 
eliminate the accidents which, through effort on their 
part, are avoidable. 

Activities pertaining to accident reduction divide 
naturally along two lines: reducing the number of cases 
of man failure on the part of the motorman, operator 
or conductor, and removal of hazards as far as pos
sible that are inherent in the equipment. 

If the accidents occurring on any street railway prop
erty are analyzed it will be found that those which might 
have been avoided are due, in the large majority of cases, 
to man failure. A fuller realization of this fact has 
resulted in increased attention on the part of the man
agement to the selection of trainmen, the proper train
ing and instruction after selection and a careful study of 
the old trainman who is making out too many accident 

I 

reports. The greatest results can be obtained by upgrad
ing the man who operates the equipment. However, 
much can be done to reduce those avoidable accidents 
which are charged to the equipment. 

Taking the electric railways of this country as a group, 
it can be safely said that equipment is being more effi
ciently maintained than at any time in the history of the 
industry. This may be partly because of necessity, but it 
is in the interest of better service, as dependable service 
is better service. At the same time well maintained 
equipment is safer equipment and results in fewer acci
dents. 

With the advent of the one-man car many new safety 
features and devices came into use and improved safety 
records have resulted. It is fundamental that divided 
responsibility creates a tendency to let the other fellow 
do the job with the result that, on cars operated by two 
men, accident hazards that either might avoid are over
looked by both. The one-man car puts the job directly 
and solely up to one man, as it should be. 

To the public, ignorant of the many safety devices 
with which it is equipped, the one-man car does not 
appear as a step toward greater safety. A proper under 
standing of the equipment in use on the modern one-man 
car would clear up many misunderstandings on their part 
in regard to the safety of this type of car. In the indus
try itself there are also differences of opinion as to the 
value of various safety devices that have been designe 
and put on the market to assure the safe operation b) 
one man of a street car through the busy streets of larg 
cities. The question as to whether or not certain equip 
ment should be installed on a car should not be decid 
from a standpoint of the first cost or maintenance cost 
Executives and officials responsible for the operation o 
cars should realize their responsibility to the communit} 

Two types of 
netic track brakes, v 

able adjuncts for quick stopp" 
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and see that every precaution is taken so that the oper
ation of the cars will cause no undue hazard to pedes
trians or other users of the streets. 

Very often a car can be so burdened with safety appa
ratus that its operation not only becomes complicated 
but also the speed of the car is reduced. In an effort 
to make up lost time the operator may possibly have an 
accident that would not have occurred if his attention 
had been on the operation of his car rather than on 
maintaining his schedule. Simplified control is in itself 
a measure of safety. 

In discussing the devices and methods in use on the 
modern car only a short outline of their purposes and 
their advantages and disadvantages will be given. 

"Dead Man" Controller-The "dead man" feature of 
the controller handle which is so arranged that the handle 
is depressed against a slight upward spring pressure, 
has been the subject of considerable discussion among 
operators. Having had some cases, however, when oper
ators have fallen dead at their controller and other cases 
when they have fainted or otherwise lost consciousness, 
this feature, in the opinion of the writer, is a very im~ 
portant adjunct to the one-man car. Certainly its use 
has enabled companies to introduce successfully the one
man car. Of course, the type of accidents it is designed 
to prevent are rare and may possibly never occur on a 
small system. However, if an accident should occur 
from this cause, the result might be so serious · as to 
cause legislation against the use of one-man cars. 

Magnetic Brakes-There is no discounting the value 
of the magnetic track brake, but the cost and the diffi
culty of application to a great many existing trucks has 
curtailed the use of this valuable adjunct for quick stop
ping. Certainly its value is increasing with the higher 
speeds of the modern car and the increased congestion 
in city streets. It has the advantage of being the only 
type of brake that is affected but little by rail condi
tions. It is not unlikely that this type of brake will 
receive a great deal of attention in the near future. 

Dynamic Braking-The use of dynamic braking is not 
very extensive at present. Its use requires ample power 
and often, with larger motors, commutation troubles de
velop. As a safety factor its value is still questionable 
since its .. ability to stop the car is limited by wheel 
slippage. 

Air Brakes-Operation of the conventional air brakes 
lias recently been speeded up by the installation of quick-

" ., ~ 

Passenger safety in boarding and alighting is increased 
by low step heights, step lights and properly-located 
stanchions 

Mirrors, windshield wipers and wide vestihule windows 
aid the motorman in avoiding accidents 

application and quick-release valves, and more recently 
by the coming into use of an improved "self-lapping" 
brake valve, which is designed so that cylinder brake 
pressure corresponds to brake-handle poc;ition. This 
valve should have a tendency to reduce lost motion in 
braking, due to the habit of some operators of "fanning" 
with the brake valve handle. 

Window Guards-Window guards detract from the 
appearance of the outside of the car and also increase 
the difficulty of window cleaning. Nevertheless, it must 
be admitted that window guards serve to reduce the 
n~mber of accidents, unless track centers are unusually 
wide. 

Window Wipers-Certainly no one would drive an 
autom~bile these days without an automatic type of win
dow wiper. Certain designs of window wipers for street 
c~rs are a great help during storms, and in cities where 
smgle-end car~ are in use, the use of window wipers 
should be considered as essential. In cities with double
end equipment, however, it is difficult to keep them on 
the cars and to keep them in proper operating condition. 

Motorman's Mirrors-Motorman's mirrors are located 
in two positions, one on the inside of the car and the 
other o~ t?e ve~tibul~ corner post outside. The purpose 
of the ms1de mirror 1s to enable the operator to see his 
passengers and also to get a vision of the rear door. 
To ~ccomplish t~is. purpose to the best advantage, the 
locat10n of the ms1de mirror should be such that the 
reflec_ted b~am is over the heads of seated passengers on 
the nght side of the car. If the mirror is located as in 
g~neral practice, so that the beam is reflected dO\~n the 
aisle of the car, a few standing passengers can defeat the 
purpose of the mirror. 

Tl_1e outside m!rror is probably more effective in pre
ventmg step accidents, but in cities where automobile 
an~ tr~ck drivers are not accustomed to projecting acces
so:1es 1t would be a difficult matter to keep them from 
bemg destroyed .. Also, with loaded aisles or platforms, 
passengers standmg on the platform between the rear, 
e1:d and the front end of the car would seriously interfere· 
with the operator's seeing what is going on at the 
rear door. . 

W ~rning Sign:1ls-There is a need for a satisfactor/ 
electric gong which, up to this time, has not been devei
oped. At ,present, the air-o~erate? gong is probably the 
m~st. us~d method of warmng signal for city service. 
E!t~matmg ~he trouble from air leakage and freezL rr 

dunng the wmter months, to which they are more or IeJ: 
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susceptible, they are moderately successful for city use. 
Interlocking Door With Brake a11d Controllers-A 

number of cars were brought out with rear door inter
locking both with the controllers and the air brakes. This 
combination made it impossible for the operator to start 
the motors or to release the brakes until the rear door 
came almost to the closed position. This resulted in 
longer stops. Some companies have removed both the 
interlocking features; others have removed the brake 
interlocking device but have retained the electric inter
lock between the rear door and the controller. Both 
features have certain advantages in accident prevention 
work but evidently the disadvantages have been such as 
to convince certain operators that their use is not essen
tial. On our property the brake interlocking has been 
dispensed with. However, the interlocking between the 
rear door and controller is considered an important £ea-· 
ture and is still retained. 

Air Compressors-Proper pressure of air in the reser
voir is one of the essentials in safe operation. The 
present type of air compressor has generally proved re
liable, but a reduction in weight and the elimination of 
the commutator end bearing would be desirable. 

Variable Load Brakes-While variable load brakes 
have always had certain advantages, the introduction of 
the modern light-weight, high-capacity car has increased 
these advantages so that now we consider them a necessity. 

Electro-pneumatic Door and Step Control-On one-man 

cars where the passengers board at the front and leaye 
at center or rear exit doors, the electro-pneumatic door 
and step treadle are necessary features. The exit door 
should be connected with signal lamps in front. Some 
operators claim that signal lamps are more efficient, be
cause the rear-door mirror distracts the motorman's 
attention from the front of the car and because they are 
not absolutely dependable. Similar criticism might be 
made of signal lamps as they may burn out. Their re
placement, however, is simple. 

The various requirements in different communities 
for a safe vehicle make it impracticable to lay down an 
arbitrary standard fo r which safety devices should be 
installed on the ideal car. All operators with the proper 
understanding of their responsibility to the community 
will equip their cars with all necessary safety feat ures to 
meet the requirements on their property and will have 
their trainmen thoroughly instructed on the proper opera
tion of their equipment. It should be borne in mind 
that the cost of a serious accident does not stop with the 
payment of claims, as accidents are given a great deal of 
newspaper publicity and discourage the use of the service 
so that the loss in revenue from one serious accident may 
go on for years. Whenever the problem is squarely met 
and fairly solved the return in accident prevention and 
in improved public relations will more than justify the 
cost of equipping the cars and the cost of an efficient 
instruction department. 

M ANY benefits are derived 
from the use of automatic 

control. Rapid progress is being 
made by the Sacramento Northern 
Railway in converting fifteen of its 
se·venteen manually operated sub
stations to automatic control. When 
the work is completed there will be 
a total of nineteen automatic and 
two manually operated stations hav
ing a capacity of 11,100 kw.-hr. In 
addition to this, the power company 
furnishes direct current to our lines 

from five of its substations at vari
ous locations. The voltage is more 
evenly distributed through auto
matic control, as the machines are 
governed by the power demand. 
Extremely satisfactory results thus 
far have been obtained from twelve 
stations which have been converted. 

J. B. R OWRAY. 
General Manager 

Sacramento Norther,i Railway 
Sacramento, Cal. 

Speeding through a scenic valley near Mount Diahlo in Contra Costa County-a three-car train of the Sacramento Northern Railway 
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By 

CARL W. STOCKS 
Editor 

Bus Transportation 

Improving 

the Bus to 
Developments in bus design 

have made this vehicle 
suitable for a wide 
'Variety of transportation 
uses 

INCREASE I TS 

USEFULNESS 

ONTINUED improvement in bus de
sign is having a marked effect on the 
growth of bus use in connection with 
local electric railway operations. Bus 

' designs are now available for a wide 

-~:,,._--c,o;:= 
variety of traffic conditions found in 
city operation. Almost any seating 
capacity can be secured. The most 

popular sizes, however, are those with 21, 29, 33 or 40 
seats. with some few operators still utilizing double 
deckers of even larger capacity. 

T he growing popularity of the bus is not surprising 
when the comparatively small investment necessary to 
fu rnish service and the ease with which credit can be 
obtained are considered. Nearly ha! f the investment in 
an electric railway must be buried in the ground in the 
shape of tracks and paving, which have little or no value 
for any other purpose, while adequate bus operation 
can be furnished for approximately the same investment 
that would be required for the railway cars alone. . 

Nothing emphasizes this fact more than the rapid in
crease in the number of cities where rail and bus services 
have been closely co-ordinated. In the seven years ended 
Dec. 31, 1929, the number increased from 177 to 357; 
and in the first four months o~the current year the 

number of cities has shown a further increase, although 
complete figures are not available to show the exact 
number. 

During this period, the sphere of the bus has greatly 
changed. A new conception has arisen as to how buses 
can be economically used in connection with electric 
railways and as a co-ordinated part of a local transporta
tion system. At first, buses were looked upon merely 
as potential feeders to existing rail lines, in order that 
the railway investment might be preserved without loss 
to security holders. But the patrons of these feeder 
routes failed to take kindly to the necessity of transfer 
from car to bus and it soon became apparent that unless 
through bus routes were operated into the business cen
lers of the community, the traffic would not support the 
bus service. The bus service, instead of being profitable 
as was anticipated, incurred losses that could not be ab
sorbed. Then followed the idea of changing the feeder 
bus lines to through bus routes, the gradual elimination 
of poorly patronized trolley lines, and the substitution of 
suitable capacity buses. 

Buses are now being successfully used in a wide 
variety of ways for handling local traffic. The extreme 
flexibility of this easy riding, rubber tired transportation 
unit has demonstrated that it has many advantages both 
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to the traveling public and to the transporta
tion merchant. Instead of making extensions 
with track, buses have been used to develop 
new territory. Many single-track trolley 
routes have outgrown their usefulness and the 
bus is now giving 
better and m o r e 
frequent service. 
Except where the 
volume of traffic to 
be handled can jus
tify the investment 
f o r double-track 
railway lines, buses 
usually can perform 
with better results. 

But what are the 
significant develop
ments in d e s i g n 
that have brought 
about this changed 
viewpoint toward 
the motor b u s ? 
From a transporta
t i o n standpoint 

"' 

there is a bus for almost every traffic need and almost any 
seating capacity can be obtained. The more recent de
signs have adequate headroom to permit standees being 
carried without discomfort. For routes with extra heavy 
traffic or where there is considerable interchange of pas
sengers en route, the body is fitted with a rear exit door. 
These doors are either manually operated by the driver 
or are treadle controlled and air operated. Interior 
illumination is better. Ventilation has been improved, 
although there is still opportunity for further develop
ment. The use of direct exhaust heating is gradually 
disappearing and in its place has come forced-draft 
hot air or hot water heating. Nevertheless, the obnox
ious smell of burnt gases in the engine exhaust too often 
permeates the body interior. In cold weather it is espe
cially noticeable with a following wind and in the warm 
weather it rolls in the open windows when the vehicle 
stops to pick up or discharge passengers. Even with 
the tail pipe at the rear this trouble still exists. 

Nothwithstanding these defects, the bus is steadily 
growing more popular as a medium of transportation. 
It is fast ; its acceleration is improving; and the time 
which is lost due to low acceleration is made up in smooth 
rapid braking, for the modern bus has a retardation 
with airbrakes of from 10 to 12 m.p.h.p.s. without 
excessive discomfort to passengers. This is far greater 

Larger capacity 
one of the most im
portant recent develop
ments. For routes on 
which there is heavy 
passenger interchange, 
many are equipped with· 
rear-exit duors 

than is ordinarily ob
tained on steel rails. 

From an engineering 
. . viewpoint developments 
111 bus design have been extremely rapid. 
One design has followed another with such 
rapidity that style and mechanical obsoles
cence have become factors of considerable 
importance for the operator. Probably no 
other use of the gas engine has had to meet 
such rigorous demands. The same can be 
said of the clutch and gear set. Notwith
standing this, engines have increased stead
ily in size and horsepower to meet the 
demands of the transportation service for 
which they are intended. In fact, engines 
and body shell are competing for chassis 

space, even though wheelbase has grown from 198 to 265 
in. In the larger capacity vehicles of conventional type, 
the engine now protrudes into the passenger compart
ment. ·weight distribution has thus become a factor, not 
only in steering facility but in tire life. Whether or not 
six-wheelers will again come to the front is a question 
that r e m a i n s 
unsettled. 

Outstanding, 
perhaps, is the 
development of 
the power plant. 
Starting w i t h 
four-cylinder en
gines of I e s s 
than 300-cu.in. 
displacement and 
rated at substan
tially less than 
50 hp., both the 
displacement and 
horsepower have 
been steadily in
creased. Today 
the four-cylinder 
engine has been 

Six-cylinder Diesel bus engine used in 
experimental work by Public Service 
Co-ordinated Transport 
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Recent types of small-capacity 
buses for ci ty service 

almost entirely supplar,ited by the 
six in order to meet the demand 
for better acceleration, faster 
schedules and smoother running, 
all of which are deemed neces
sary to compete with the ever in
creasing private automobile com
petition. In one instance a man
ufacturer has used dual engines. 
Engines found in the larger buses 
of conventional type have a dis-
placement of from 450 to 600 and more cu
hie inches and a rated horsepower of 85 to 
150. The rate of acceleration has likewise 
increased, though not in direct proportion to 
this greater displacement. 

A word should be said with regard to the 
gas-electric type of drive. This unit has 
proved itself of value in cities where bus 
routes are operating in a larger measure 
through heavy vehicular traffic. In such 
places, the turn-over in passenger traffic is 
naturally heavy and often requires from 
twelve to fifteen stops per mile. Gear shift-. 
ing under such conditions of operation is a severe strain 
on the driver and the varying rate of acceleration is an
noying to passengers. It is in such service that the 

Re~ent designs of bus engines give g reatly 
mcreased power. This is a six-cylinder 
150-hp. type 

gas-electric unit 
has proved most 
satisfactory. 

Much prog
ress has b e e n 
made in the de
sign of several 
of the important 
gas-electric bus 
units and the ex
cess weight for
merly found in 
chassis of this 
type has b e e n 
materially re
duced. Satisfac
tion with these 
units f o r city 
service is best 
demonstrated by 

the steadily increasing number of carriers 
using these vehicles. 

Recent experiments conducted by Public 
Service Co-ordinated Transport, the largest 
single operator of gas-electric vehicles, with a 
six-cylinder Diesel bus engine to drive the gen
erator should not go unmentioned .. It is un
derstood that other companies are exceedingly 
interested in this Diesel-electric combination 
and it is confidently expected that within the 
next year there will be several other installa
tions in the eastern part of the country. 

Next among major improvements comes 
that of the brakes. The manually operated 
type of brake has largely been superseded by 

some form of power brake for 
two reasons : first, to assure 
greater safety to passengers and 
to other highway users; and, sec
ond, to relieve the driver of con
siderable physical effort and re
sulting fatigue. Fabric linings 
and two-wheel brakes on the rear 
axle or a single brake on the pro
peller shaft have given way to 
the four-wheel type of power
operated brakes using some form 

of molded linings. Steel shoes were tried at one time 
but current practice leans heavily toward molded lin
ings today. The use of these substitutes for fabric linings 
permits the use of higher braking pressures and conse
quently produces higher rates of retardation. These 
changes permit faster and safer operation in traffic lanes 
that are used by other vehicles fitted with four-wheel 
brakes and capable of stopping quickly. 

So much for the chassis in general. With the con
tinued demand .for vehicles of even larger capacity and 
ability to carry the maximum number of standees, the 
manufacturers have been beset with the problem of fur
nishing deeper and heavier frames with more substantial 
cross members and body outriggers. For this reason, 
bodies have had to be built more substantially, thus caus
ing unforeseen stresses to be set up between the frame 
and outriggers due to chassis weaving. The net result 
has been a battle between the chassis and the body. In
stead of the frame holding up the body, the body at times 
holds up the frame until outriggers become distorted or 
broken, or the body gives way at its weakest point. It 
seems that there is yet much to be learned through ex
perience as to body stresses. Whether existing designs 
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or methods of mounting will be discarded is difficult to 
say at this time, but it is evident that something needs to 
be done that will permit the chassis to become the load
carrying unit tmder any and all road conditions. One 
manufacturer has developed a four-point system of 
attaching the body to the chassis frame in an effort 
to eliminate transferring the body stresses, due to weave, 
to the frame. 

Notwithstanding that over-all weights arc greater on a 
passenger-capacity or seat basis. much progress has been 
made toward more effective utilization of weight-saving 
materials. A great deal yet remains to be done, of 
course, and if fuel consumption is to be reduced, one 
way is through greater use of light-weight alloys for 
strength supporting members of both chassis and body. 
Analysis of weights on the basis of pounds per cubic inch 
of engine displacement also indicates that marked prog
ress has been made. 

In refinements and redesigning of unit parts to give 
longer service without increased attention many advances 
have been made. Bus engines now reflect the last word 
in power and performance. The sleeve-valve engine still 
holds its popularity for heavy-duty city service. For 
use in connection with electric motor driven units, the 
overhead-valve type engine is being more extensively 
used. Noiseless and more effective tappet features have 
been included in the valve mechanism of this type engine 
by one manufacturer. Other features of the modern en
gine are the use of steel-backed bearings for the crank
shaft or the so-called chocolate bearing, both of which 
are intended to produce longer life and consequent lower 
maintenance costs. Alloy pistons, forced feed to all 
wearing parts, such as pins and rod bearings, oil filters 
an~ count~rflow oi} circul~ting systems, all are playing 
their part m reducmg engme maintenance. 

Nevertheless, as the engines have increased in size 
not ail of the increased power has become available for 
<lire~t propulsion purposes. · Larger engines naturally 
reqmre more power for auxiliaries. Fans are larger 
and their operation takes a proportionately 
greater amount of engine output. Water 
pumps and oil pumps are also of larger capac
ity. The same is true of lighting generator:; 
and air compressors. These all demand more 
power. Hence all the gain in effective horse
power can not be said to go to the driving 
wheels. Some of these power demands have 
bee': lowered thr~m~h closer study of the op
eratmg charactenshcs of the auxiliary units. 
Oil cooling is another feature recently consid
ered, but this practice is far from being uni
versal in the design of all 
types of engines. 

As has been noted, 
real progress has been ac
complished in engine de
sign. Speeds have been 
decreased for the maxi
mum torque with the re
sult that the lineal piston 
speeds have been held 
within reasonable lubri
cating bounds. Compres
sion ratios have also been 
stepped up to permit the 
use of low grade fuels 
without too much loss in 
power. 

Tire developments can not be overlooked. The prog
ress made by the tire manufacturers in selling service 
by the mile has produced one bright spot in the expense 
accounts. Tire construction has been materiallv im
proved through the use of a greater number of pli~s and 
the mileage secured from these tires is far more than 
at any time heretofore. The development of the heavy
duty balloon type to mee~ the increased weights of buses 
and their greater passenger capacities has increased the 
comfort of bus riding. What was once considered a 
rough road has thus been smoothed out if proper air 
pressures are maintained in the tires. High-pressure 
tires are now almost unknown. except on the older 
types of buses, and tire costs under the mileage contract 
system have materially decreased within the past few 
years. The rate of 1.5 cents has decreased to 1 cent or 
less, even with service, a figure that is difficult to meet 
where tires are purchased outright and maintained by 
the carrier. 

Success in bus operation is not accidental. It can be 
secured only by selection of the proper type and_ capacity 
vehicle, backed up by an adequate inspection and main
tenance plan to give dependable and rellable schedules. 
Because no two systems are alike, because road condi
tions between different systems are not uniform, because 
traffic conditions vary, and because driver training is 
different on each property, there can never be a standard 
inspection and maintenance plan. True, the methods fol
lowed can be similar but the period between inspections 
and their thoroughness, whether based on vehicle-miles 
operated, on engine revolutions, on kilowatt-hours gen
erated, or gasoline consumption, or any other unit, must 
be worked out independently for each separate operating 
system. Every property must of necessity experiment 
with inspection periods of varying duration until the one 
best suited for the property in particular is developed. 

\Vhat the future will develop in the way of further 
requirements in design is difficult to foresee. It is evi
dent, however, that closer attention has soon to be paid 

to decreasing the weights of chassis, body shell 
and accessories. One way can be through 
greater use of lightweight alloy metals ; another 
through simplification of accessories and the 
elimination of devices and attachments that are 
not essential to passenger convenience. Close 
study of the weight problem is but one of the 
factors involved in profitable operation at the 
rates of fare now current in most cities. With 

operating costs varying 
directly with the number 
of vehicles required for 
peak load conditions, it is 
essential that proper se
lection of the vehicle be 
made and that rush hour 
vehicles be of larger ca
pacity. In order that 
this may be done effec
tively, a careful analysis 
of route and vehicle costs 
must be made periodi
cally. \Vith operations 
properly conducted there 
is no reason to doubt the 
important part that bus 
operation will play in the 
future of local transpor
tation. 
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The latest type cars of the Bos
ton-Cambridge subway accel
erate and decelerate at ap
proximately 1.75 m.p.h.p.s. 
and have a free-running speed 
of 40 m.p.h. 

Answering a 

GROWING 
NEED for 

Adequate Rapid Transit 
By 

EDWARD DANA 
General Manager 

Boston Elevated Railway, Boston, Mass. 

i\11D all of the confusion regarding the 
future methods of handling mass 
transportation in cities there is one 
conviction that stands out promi
nently. It is that the backbone of the 
transportation system in very large 
cities is bound to be rapid transit. 
The very conditions which are mak

ing surface transportation more and more difficult are 
correspondingly making rapid transit more and more 
necessary. 

In testimony given last summer before the ways and 
means committee of the Massachusetts Legislature, I 
summed up the situation regarding rapid transit some
what as follows: 

illustrated by the following table, showing the relative 
capacities for delivering passengers for a maximum one 
hour in one direction: 
Automobiles can transport (JOO-ft. streets, three lanes) . . 4,100 
Buses can carry (maximum performance record on Fifth 

Avenue, New York)............................... 7,300 
Str1eet cars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,500 
Two-track rapid transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60,000 
Express and local-track rapid transit ................... I 15,000'' 

In a few cities in the United States there are now 
sections where surface transportation is already out of 
the question. If skyscrapers continue in favor and auto
mobiles are allowed freedom of the streets, in every very 
large city there will have to be rapid transit in the con
gested sections. This will extend as far out as eco-

nomically possible, con
necting with surface car 
lines and bus routes at 
the edge of the rapid 
transit district. 

"The need for ade
quate rapid transit has 
been accentuated in re
cent years by the increase 
in private motor-vehicle 
transportation. This type 
of transportation is most 
extravagant in the use of 
street space and has led 
to a condition of delay 
and waste time. I ndi
vidual transportation by 
automobile will probably 
increase, but it should go 
hand in hand with ade
quate mass transportation 
facilities if the city is to 
prosper. The situation is 

The doors on the new Cambridge cars · are mounted on the 
outside rather than inside, and are electrically operated. 
The vertical white bands are the rubber door cushions 

It is to be expected, of 
course, that there may be 
a reaction against exces
sive centralization of 
business. But this will 
not reduce the demand 
for rapid transit , because 
the new centers which 
must necessarily be de
veloped will need rapid 
transportation connec
tions. 

Rapid transit is one 
phase of the solution of 
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Type of steel elevated car which has replaced a large number 
of wooden cars in Boston. It is equipped with one 
motor truck and has a running speed of 36 m.p.h. 

the mass transportation problem about which it is impos
sible to generalize very much. Only the fundamental 
principles are applicable in all communities where rapid 
transit is feasible. Every large city has its individual 
characteristics which affect its rapid transit requirements 
and possibilities. In metropolitan Boston, for example, 
where the streets are narrow, crooked and hilly in the 
downtown section, the topography of the 

t)1e 8_.5 ,mile: of main-line elevated route the running 
time 1s 30 mmutes ; the 4.1 miles route between Dudlev 
Street and North Station (via Atlantic Avenue) is co;
ered in 15 minutes; between Harvard Square and Ash
mont (9 miles) the time is 25 minutes. The rush-hour 
headway on the main-line elevated and between Cam
bridge and Ashmont is two minutes, with a normal-hour 
headway of four minutes on the former line and 2~ 
minutes on the latter. · -

How THE RUNNING Tn.rn Is KEPT DowN 

Speed of operation, aside from duration of stops. 
depends on running speed, rate of acceleration and rate 
of braking. Efforts of engineers are constantly being 
directed to increasing these quantities without exceeding 
cost limitations (first cost and maintenance) and without 
making riding uncomfortable for passengers. 

In Boston we are using an accelerating rate of 1.75 
m.p.h.p.s. in the Cambridge subway and East Boston 
tunnel with unloaded cars, and 1.5 with cars carry
ing seated load. The braking rate is 1.75 m.p.h.p.s. The 
elevated cars accelerate at 1.5 m.p.h.p.s., light, and at 
1.3 m.p.h.p.s. with seated load. The braking rate is from 
1.5 to 1.75 m.p.h.p.s. The free-running speed is 36 
m.p.h. in the Cambridge subway and 40 m.p.h. on the 
same route in the open. The speed in the East Boston 
tunnel is 30.5 m.p.h. and that on the elevated is 36 m.p.h. 
These rates have proved adequate, but research is con-

main business district is such that the effects 
of street congestion were early felt. Traffic 
flows, as it has for 300 years, from all direc
tions into and out of the small peninsula 
which is historic and commercial Boston. 
Two-thirds of all the people entering this 
section use the "L." As I have stated before, 
Elevated transportation is the very life-blood 
upon which the industries and retail business 
of Boston depend. 

Rapid transit in general, as illustrated in 
Boston, is undertaken primarily to save time 

Recent type of Chicago Rapid Transit elevated car, using cross 
seats, an unusual practice for heavy service 

for patrons. It is safe to say that the saving over even 
favorable surface line transportation is 50 per cent. 
Time saving in rapid transit results from obvious advan
tages, principally freedom from traffic interference, rea
sonably economical spacing of stops, and ability to use 
the types of rolling stock best adapted for speed. 

On the rapid transit lines of the Boston Elevated 
System the demand for speed is met to this extent: over 

stantly in progress looking to possible improvement. We 
feel that quick pick-up and stopping are just as good 
sales points for mass transportation as they are for the 
automobile. 

THE RAPID TRANSIT CAR Is THE CRux 
OF THE PROBLEM 

While rapid transit has many other valuable features, 
an outstanding one is the possibility of designing a type 
of car that has large seating and standing capacity, high-

. .,,,

--
. _ · • ·· Train of Staten Island Rapid Transit cars 

.::, which have two single end doors and a 
·-· double-sliding center door on each side 
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speed characteristics, quick pick-up 
and braking, etc. It will be of inter
est to consider some of the elements 
of modern rapid transit car design. 

Of course, cars should be designed 
to present as pleasing an appearance 
as possible, although this feature may 
be complicated by some limiting con
dition in connection with window 
openings, letter boards or other 
governing considerations. During the 
past few years, street cars have been 
greatly improved in appearance. 
With rapid transit cars, however, 
there is not the same opportunity to 
vary the design aside, possibly, from 
the arrangement of doors, windows and roofs. Limiting 
conditions of tunnels usually definitely fix the car 
dimensions. 

The most practical arrangement of rapid transit car 
doors is one wherein the distance a passenger must walk, 
lengthwise of the car from the door opening to a point 
midway between the doors is the shortest possible and 
is equal throughout the length of car. This is accom~ 
plished by providing three doors in the side of the car. 
one at the center and two at points two-thirds the dis
tance from the transverse center to the end of the car. 
With this arrangement a more uniformly distributed 
standing-passenger load is obtained. This, in turn, means 
a larger capacity than will result if the doors are arranged 
one at the center and one at each end of the car. 

In the latter case the load is localized about the doors, 
with considerable available space in the area midway 
between them. This is true particularly in cars having 
longitudinal seats with a large standing area the full 
length of the car. Where a combination of cross and 
longitudinal seats is used, the condition is, perhaps, some
what different. But even in this case, if the longitudinal 
seats are placed adjacent to the doors and the doors are 
located as in the first instance, the maximum standing 
load is obtained. 

From the standpoint of handling the greatest number of 
passengers per unit, the longitudinal seating arrange
ment is superior to others. In the time required for load
ing and unloading of passengers, there also is a decided 
advantage in longitudinal seats in combination with the 
first door arrangement mentioned. The distance which 
it is necessary to travel to reach the door is shorter and 
there is freer movement of passengers due to the wide 
space between seats. 

Three-car articulated unit of the Brook
lyn-Manhattan Transit Corporation, de
signed to obtain the maximum in ca
pacity and riding comfort 

Steel cars for the 
Frankford Elevated in 

Philadelphia, using three doors 
on a side, each centered in its respec

tive third of the car 

In rapid transit cars, floors of non-slip material should 
be provided, and door thresholds or other metal parts 
should be of such a design as to reduce to a minimum 
the possibility of passengers tripping or slipping. Suffi
cient stanchions, hand holds or grab handles should be 
provided to permit a passenger to support himself prop
erly while the car is in motion. 

On the question of seats, experts differ as to whether 
there is an advantage in providing soft upholstered seat 
cushions and backs, or whether some other seating mate
rial is better. In this matter I believe that for city 
rapid transit service, where the length of ride is com
paratively short, leather upholstery is not desirable. 
Cushions and backs of wood slats, if of the proper con
tour, are perfectly comfortable and are preferable to 
leather from the standpoints of sanitation, durability and 
maintenance. 

PROVISIONS FoR PASSENGER SAFETY 

It is the duty of everyone connected with car design 
to take all possible precautions against accidents to pas
sengers and to operating men, inclucling the shop men who 
maintain the equipment in first-class operating condition. 
To this end, doors should be provided with collapsible 
or rubber door bumpers which will permit a person to 
withdraw his arm or foot, in case he is caught in a 
closing door. Electric switches or apparatus of any kind 
which are involved in the operation of the car should be 
so located that passengers will not have access to them. 

The question of weight of equipment is one which 
should receive careful consideration in the construction 
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of rapid transit cars. On the basis of a given operating 
cost per pound per year, it is obvious that the light car 
is more economical in operation than the heavy car. In 
addition to the saving in operating cost, there is a saving 
in first cost in body, trucks and motors. \Veight, how
ever, should not be reduced to the point of sacrificing the 
necessary strength for proper protection against collisions 
or other accidents. A substantial saving in weight can 
be effected in the design of any car without sacrificing 
strength by paying strict attention to the detail and de
sign of small parts where the question of strength is not 
of great importance. 

BOSTON'S LATEST SUBWAY CAR 

In determining details of the present standard car for 
the Cambridge subway, of which 60 were recently com
missioned, the considerations mentioned above governed 
the selection. The specifications have been published so 
that I need mention only the doors, which are in number 
three on a side and located as recommended above. 

The doors on these cars are of wood, aluminum-cov
ered, arranged to slide on the exterior of body and 
actuated by electric door operators. The result is light 
weight, and low original and maintenance cost. More
over there are no door pockets, and no accumulation of 
snow experienced in the older type with pockets. The 
inside width of the car is greater than with inside-hung 
doors. and the unavoidable waste of compressed air with 
air-actuated door engines is eliminated, as well as the 
trouble experienced from freezing and slow door move
ment in cold weather. As compared with steel doors, 
these doors are approximately 640 lb. lighter per car. 

The electric door operators are located under the seats, 
with a shaft extending through the side of car. To this is 

attached a lever for actuating the door. Operators are 
controlled from push-button groups at the encl of the 
car, as on the earlier cars equipped with air operators. 
The end doors slide in pockets. but they are outside the 
gates, and weather stripping is provided to prevent snow 
from driving into pockets. 

A NECESSARY FoR~I oF i\fAss TRANSPORTATION 

From my outline of the rapid transit problem, there is 
no doubt as to my belief in and enthusiasm for this form 
of mass transportation where feasible. Transportation 
patrons and prospective patrons want to save time. If 
convinced that they can do this they will limit the use of 
their automobiles to non-competitive service. Unneces
sary time spent in going to and from business is just 
so much added to the clay's work. It is particularly of 
the worker that I am thinking in this connection. He is 
usually compelled to travel in the rush hour when travel 
is at its worst ·as far as comfort is concerned. The less 
the duration of his homeward or workward ride, the less 
it fatigues him. Travel time saved for the patron is 
leisure time increased. Thus there is a sociological as 
well as an economic aspect to rapid transit. 

The effect of rapid transit upon general living condi
tions has often been stressed. It cannot be over-empha
sized. Rapid transit enables the worker to live at a 
reasonable distance from his work and under conditions 
of his own choosing. From the operating standpoint 
the high speed and the ability to use car and train units 
of large capacity offsets, under proper conditions, a 
large part of the increased capital investment involved in 
rapid transit. Thus densely settled urban communities 
of large population can have, and should have. rapid 
transit. 

Above, aerial view of Fresno, agricultural and 
industrial city of the San Joaquin Valley, served 
by the Fresno Traction Company. At left, a 
waterfall in Kings River Canyon, a scenic spot 
near Fresno. At right, Fin Dome, a beautiful 
white granite mountain, on Rae Lake in the 
King River country 
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JN order of their importance, successful com-
11111tatio11 service 11111st include (1) trains on 

time, and (2) adequate lighting and heating. The 
maintenance of train schedules is ex!remely im
portant to the commuter who must be at his place 
of employment or business at a definite time each 
day. Beca11se he 11ses his time on the train for 
reading his newspaper or magazine, the commuter 
11111st be provided ·with adeq11a,le illumination. 
Similarly, because he spends time 011 trains when 
otherwise he would be in his home, good heating 
and ventilation, comparable to that in his home, 
must be provided. EDWARD H. MAGGARD 

Attractive architec
ture adopted for 
t h e passenger 
stations of the 
Northwestern Pa
cific Railroad 

President and General llfanager 
Northwestern Pacific Railroad 

San Francisco, Cal 

Pine automatic substation of 
the Northwestern Pacific 

Portland, with majestic 
Mount Hood in the 
distance, an important 
trading center for a 
large area 
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Fifth Street, in the heart of 
Portland's retail district 

-

Shelters at Kentfield, 
along the route of 
the Northwestern 
Pacific Railroad 

le" at Electric Park, 
f the Grays Harbor 
ated. The pool was 
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metropolis of the Pacific Northwest and 
with an immense volume of commerce 

Train of the Oregon 
Electric Railway, 
carrying an ob
servation parlor 
car 

An extensive bus system is operated by the 
North Coast Transportation Company, sub
sidiary of the Puget Sound Power & Light 
Company 

Typical stretch of 
Oregon Elec
tric Railway 
track through 
the Willamette 
Valley between 
Portland a n d 
Eugene 

Under100od .£ Und.,,tl!ood P 

In the business center of Tacoma where the leading industry is the 
manufacture of lumber 
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Below - Empress Hotel 
and part of Inner Har
bor in Victoria, also 
served by the British 
Columbia Electric Rail
way. Olympic Moun
tains in the background 

Vancouver Hotel, in 
the commercial center 
of British Columbia 

Modern cars of 
the British 
Columbia 
Electric Rail
way on Hast
ings Street, 
East, Van-

Below-The Provincial Parliament buildings 
at Victoria are among the most stately 
governmental edifices in North America 
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- Fig. I-Locomotive of the 
Pacific Electric Railway, 
designed to handle heavy 
trains of steam road cars 

Recent Freight Equipment Tr~ 

MORE PROFITABI.! 

LECTRIC railways engaged in the 
transportation of freight have changed 
their concept of this business and their 
methods of handling shipments very 
fundamentally in the past few years. 
A steady decline of passenger rev
enue and a new but powerful com
petitor, the motor truck, have caused 

them to take every progressive step possible to attract an 
increasing amount of profitable freight revenue. Defi
nite policies, adopted for this purpose, are clearly indi
cated by the types of equipment placed in the freight 
service of the interurban railways during the past year. 
They show pronounced trends, on the part of these com
mon carriers, toward : 

1. Maintaining faster freight train schedules and using 
cars of greater capacity. 

2. Providing facilities for handling steam road cars 
on electric railway lines and for moving electric railway 
freight cars over terminal tracks of steam roads. 

3. Rendering pick-up and delivery, door-to-door 
service. 

4. Affording container service. 
5. Operating truck lines as feeders to rail lines. 
6. Paralleling rail lines with truck lines to meet the 

competition of competing truck lines. 
7. Using mechanical equipment for handling freight 

By 

DAVID R. THOMAS 
President Electric Railways Freight Company 

Cleveland, Ohio 

at terminals and instituting more efficient warehouse and 
loading methods. 

8. Providing automatic accounting machines with 
which to reduce accounting expense and provide more 
comprehensive statistical information. 

The accompanying illustrations indicate clearly the 
complete and comprehensive freight service that is the 
ultimate goal of the electric railways. Fig. 2, for example. 
shows the trend in equipment toward faster, better
appearing freight motor cars. Greater capacity, too, is 
being attained in both motor cars and trailers. 

The effort on the part of interurban lines, as distin
guished from electrified steam lines, to develop connec
tions with steam roads is also evident. Interurban lines 
cannot handle steam road cars through city streets but 
they are endeavoring to utilize sections of their systems 
located on private rights-of-way for this purpose. Sev
eral roads have tentative plans to build around a number 
of the smaller cities· to permit a more extensive use of 
M.C.B. equipment. During the past year, too, arrange
m~nts have been worked out whereby· steam lines may 
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hanc[e interurban freight motor and box cars 
through steam road terminal yards. Only slight 
modifications in the construction of interurban 
cars were required to permit this operation. 

In Figs. 4-8 are shown the different types 
of truck and trailer units used in electric rail
way pick-up and delivery service. The 1-ton 
tractor and 14-ft. semi-trailer, Fig. 4, is an 
extremelv flexible unit and, with the second 
trailer t~ be left at the customer's premises 
while unloading the first at the freight termi
nal. is capable of picking up and delivering- a 
surprisingly large amount of freight. The 
units shown, under favorable conditions, l:an
clle from 40,000 to 50,000 lb. of freight per 
day. The 2½-ton tractor and 20-ft. semi
trailer, Fig. 6, is the type of equipment used 
for large shipments by the Elway Transit 
Company, a forwarding company in Cleveland. 

Fig. 2-Latest design of freight car, with a capacity of 80,000 lb., placed in 
suvice by the Cincinnati & Lake Erie Railroad. It is equipped with four 
100-hp. motors and is capable of hauling twelve electric railway box 
car trailers at a speed of 45 m.p.h. 

The truck carrying a Fitch container, Fig. 7, illus
trates the flexibility of this container system. Note the 
similarity between this unit and any closed-body truck. 
The container may be carried 011 a highway trailer as 

rure a 

USINESS 

well as upon a truck and is transferable to a railway 
Aat car. 

For the most efficient pick-up and delivery service in 
.he larger cities the equipment required may be roughly 
~rouped into three classes : 

1. One-ton tractors, each with two 14-ft. senii-trailers 
·or light work. 

2. Two-ton trucks for serving customers so located as 
o necessitate driving through narrow alleys and for using 
.ongested dock facilities. Half of the trucks should be 
quipped with closed bodies, the other half with stake 
oclies. 

3. Two-ton tractors, each with two 18-ft. semi-trail-

ers; one with stake body, the other with closed body. It 
will be found that the manufacturers of certain commod
ities insist upon their merchandise being handled in 
waterproof vehicles. It is difficult to maneuver trailers 
that are longer than 18 ft. in many localities. 

For service in outlying districts the use of two trailers 
in train drawn by one tractor is found to be most effi
cient; the second trailer is converted into a .four-wheel 
trailer by means of a dolly. This same equipment is 
used in handling tonnage between off-line substations and 
the rail head. 

It is becoming more and more evident that freight 
service from the door of the shipper to the door of the 
consignee is to become the general policy of the electric 
railways. This policy is manifested in varying degrees 
throughout the country. In Western Ohio and Indiana 
the railways have gone only so far as to absorb from 
3 to 5 cents of the shipper's or consignee's cartage cost 
on shipments conforming to certain specified minimum 
weights, and commodity classifications. The shippers 
and consignees provide the cartage equipment. 

In Southern California the Pacific Electric Railway 
has provided for a complete pick-up and delivery service 
through the incorporation of the Pacific Electric Motor 
Transport Company. This company was organized for 
the purpose of carrying on the business of transporting 
freight, express and other commodities and of conduct
ing a general receiving, forwarding and warehouse busi
ness. The rates of the transport company will cover 
the complete door-to-door service, or service from the 
shipper's door to destination rail terminal, or from origi
nating rail terminal to door of the consignee. In the 
Pacific Electric Railway territory, shipments will be 
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Fig. 4 (at right)-One-ton tractor and 14-ft. 
semi-trailer of the Electric Railways Freight 
Company for pick-up and delivery service 

Fig. 5 (below)-Tractor, semi-trailer and four
wheel trailer equipment of the Northern 
Ohio Power, & Light Company. The truck 
with container body is used for both high
way and pick-up and delivery service 

Fig. 6-Two and one-half ton tractor and 20-ft. semi-trailer used 
in pick-up and delivery service of the Elway Transit Company, 
a forwarding company in Cleveland 

handled over the rail lines, the trucks performing the terminal cartage 
service only. The transport company's door-to-door rate, in general, · 
exceeds the terminal-to-terminal rail rate but no fixed charge is 
specifically added to the rail rate to defray pick-up and delivery costs. 

In the Detroit district, the Eastern Michigan Railways controls and 
operates a local cartage company, but does not perform a free pick-up 
and delivery service. For points in eastern, northern and central 
Ohio, the Electric 
Railways Freight 
Company provides 
free pick-up and 
delivery service for 
single shipments of 
first, second and 
th i r cl-class com
modities weighing 
6,000 lb. or more, 
and on fourth-class 
commodities weigh
ing 10,000 lb. or 
more. The carload 
forwarding c o m
panies utilizing the 
electric 1 i n e s in 
Ohio and eastern 
Michigan afford a 
form of pick-up 
and delivery service , ~ ~ 
with lower mmt- Fig. 8-Method of handling a Fitch container with an overhead crane 
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Fig. 7-Fitch containe, 
mounted on truck f<»i 
pick-up and delivery 
It also may be carrie< 
on a railway flat car 

mums than those ju 
described. 

Pick-up and delil 
ery service introduc 
a new element of ex 
pense to the railwa~ 
that must be offset b' 
increased revenue d 
rived from additim 
business, by more e 
cient handling me 
ods, or by maki 
a charge for the a 
ditional service re, 
dered. Comparative! 



Fig. IO-Trailer of Bonner Railwagon system mounted 
on railway fiat car 

large shipments moving from one consignor to one con
signee, or to several consignees at one destination, and 
shipments that, if not rehandled at terminals. can be 
shipped uncrated or unwrapped, are particularly adapted 
to motor-truck-trailer transportation. The use of contain
ers eliminates 90 per cent of the terminal cost and from 
SO to 60 per cent of the pick-up and delivery expense. 
The container also is, in a measure, a substitute for the 
steam road side-track, and makes available to the electric 
railways certain classes of steam road carload business 
hat is not now obtainable because of the handling cost 

at electric railway terminals. . 
Figs. 8-11 show the trend of container design. It will 

e noted that the containers may be divided into two gen
_ral groups: first, the demountable box type, illustrated 
·n Figs. 8 and 9; and second, the highway trailer type, 

igs. 10 and 1 1. 
The box or container of the highway trailer type is in 

act a highway semi-trailer that is carried, with wheels 
ntact, upon the railway flat cars. In the Bonner type, 
ig. 10, the floor of the container rests upon the platform 
f the flat car with the wheels suspended on either side 
f the flat car, below the level of the car platform. The 
ournals of the flat car are placed inside of the car wheels 

Fig. 9-Using an 
electric • lift 
truck to handle 
L.C.L. Corpora• 
tion containers 

Fig. 11-Type of semi-trailer used by the Chicago, North 
Shore & Milwaukee Railroad 

instead of outside, the wheels of the trailer-container 
occupying the space customarily occupied by the rail car 
journal boxes, thus maintaining the over-all width of the 
standard interurban cars. In the case of the units used 
by the Chicago, North Shore & Milwaukee Railroad, 
Fig. 11, the trailer-container rides on top of the railway 
flat car, the wheels of the container resting on the car 
platform. 

In both types described, three trailer-containers, each 
approximately 18 ft. long, may be carried on one railway 
flat car. The carrying capacity of each container is 
20,000 lb. which permits a pay carload of 60,000 lb. 

Several types of demountable containers are now avail
able to the electric railways. The several methods of 
transferring them from truck to railway car and vice 
versa include the hoist, electric-lift truck and roll-off. 
It will be noted that the Fitch container, Fig. 8, is ap
proximately twice the length of the other types of box 
containers shown. It is 18 ft. long and corresponds to 
the closed body of a highway truck, the bodies of the 
containers used by the North Shore, and those of the 
Bonner system. Three of these containers can be carried 
on a railway flat car, returning a very favorable per car
mile revenue at a comparatively low container rate. The 

Fig. 12-Thirty-five foot semi-trailer unit of the Southern Michigan Transportation Company, 
used for hauling light and bulky freight 
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Fig. 13-Railway truck line transfer station of the Lake Shore Electric Railway, Toledo, with 
a "spot" capacity of four cars 

18-ft. container is particularly adapted to meet the com
petition of the motor freight companies and is an excel
lent unit to use in connection with feeder truck lines. As 
a pick-up and delivery unit, the 18-ft. demountable con
tainer offers the means of meeting the competition of 
the side-track facilities of the steam roads. 

Several types of highway equipment are now used by 
the electric railway freight · 
truck lines. Power units 
usually consist of 2½ to 
3½-ton tractors weighing 
approximately 7,000 lb. 
and capable of handling 
two trailers in train. The 
trailers are 20 ft. long and 
either of the stake or 
closed-body type; the sec
ond trailer in the train is 
either a four-wheel unit 
or a semi-trailer converted 
into a four-wheeler by 
means of a dolly. The 
trailers weigh from 7,000 
to 7,800 lb. and have a 
rated carrying capacity of 

7 tons hut are capable of carrying from 10 to 12 ton~. 
Fig. 12 illustrates a 35-ft. semi-trailer designed to handle 
bulky freight such as furniture. Several of these units 
are in the service of the Southern Michigan Transporta
tion Company, Jackson, Mich. 

Fig. 13 shows the Glendale rail-truck transfer terminal 
of the Lake Shore Electric Railway, located at the eastern 

city limits of Toledo, Ohio. 
This transfer has a "spot" 
capacity of four railway 
cars and has done much to 
eliminate congestion at the 
Toledo freight terminal. 
Cars loaded and unloaded 
at this terminal do not pass 
over the streets of the city. 

Fig. 14 - Elwell-Parker electric 
lift truck depositing skid in 
freight car 

During the past twelve 
months, a number of elec
tric railways have either 
acquired truck lines or 
have entered into traffic 
arrangements with sep
arately o w n e d motor 
freight companies. In sev
eral instances, too, electric 
railways have abandoned 
rail operations and are 
serving the territory with 
motor trucks. The East
ern Michigan System, 
with truck lines radiating 

Fig. 15-Placing a heavy shipment in a car with an Elwell
Parker warehouse crane 

out of Detroit, is an example of an organization that is 
operating motor trucks as feeders to their rail lines. as 
developers of new territory not served by electric rail
ways, as substitutes for rail lines that have been discon
tinued and as supplements to existing rail service. The 
Southern Michigan Transportation Company is giving 
freight service by motor truck, having abandoned all of 
its interurban lines. 

In eastern, central and northern Ohio the Electric 
Railways Freight Company is directing operations of 
several truck lines that were recently acquired by the 
Northern Ohio Power & Light Company. These lines 
are being operated as feeders to the railways and for the 
purpose of meeting the competition of other truck line~ 
serving the railway territory. The opinion is held by a 
number of operators that the railway which renders con
tainer service with the truck-body type of container will 
not find it necessary to parallel its rail lines with trucks. 

In Figs. 14 and 15 are shown mechanical aids for re• 
ducing terminal costs and improving service. The ad
vantages of these are self-evident. 
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~ Building BETTER Track 
By 

W.W. WYSOR 
Chief Engineer 

United Railways & Electric Compan) 
Baltimore, Md. 

President 
American Electric Railway Engineering Association 

Tee rail has recently regained a considerable amount of its former popularity 
for use in street railway track with concrete paving 

~~~---:i .... ~,XJ .. ~.;,,"5.,.~.nT IS a far cry from the days of the 
rumbling stage coach bumping over 
cobblestone streets to the comfortable 
and speedy electric railway service of 
the present day. While the improve
ments which have been made in the 
design of the vehicle have attracted 
the largest amount of public atten

ion, the advances made in the design and construction 
f roadway have been equally important in improving 

he quality of service. Today all forms of transportation 
re judged by the standards set up by the rubber-tired 
utomobile and its attendant comfort. It is of the 
ttmost importance, therefore, that the electric street car 
)e provided with the smoothest and best type of roadbed 
hat engineering skill can produce. To meet this need, 

numerous changes have been made in design and con
struction during recent years. 

Development of improved rails has been one of the 
primary factors in the improvement of track construction. 
Very early in the growth of our cities it became apparent 
that some more adequate form of public transportation 
was needed than could be supplied by free-wheeled 
vehicles. The first street railway was built in New York 
in 1832 and others the following decade. Boston began 
the construction of horse car lines in 1856, Philadelphia 
in 1857 and New Orleans in 1861 and other cities soon 
after. These were followed by cable lines, the first 
being built in San Francisco in 1873. Electricity began 
to be adopted as a source of motive power about 1888. 
By the time street railways came into general use, the 
tee rail had been developed as the type most suitable for 
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Grooved girder rail on wood 
ties is widely used in track 
construction 

A recent development 
in track construc
tion is the use of 
bent steel ties 

steam railroads. At that 
period, however, the 
rails were all of light 
section, probably not 
over 4 in. high. This 
was found unsuitable 
for paved streets where 
deep block pavements 
were generally used, 
and the so-called tram 
rail was developed with 
a greater height and a 
horizontal lip to accom
modate wagon wheels. 

Combination steel and 
wood ties are used by 
numerous railways 

also available a rail, 
first rolled for the 
Cleveland Railway, 
which is non-symmetri
cal in. gage, the back
side of the head being 
sloped in a manner 
similar to the head of 
the girder grooved rails 
so as to make a better 
job in paved streets. 

With the coming of 
the cable car and the 
electric car, speeds 

F.xperimental track built on rail seats without ties 

In general there has 
been a trend toward the 
use of heavier rail. 
Heavy rail gives track 
a longer life not only 

were increased as well as the frequency of service. 
This made it undesirable for free-wheeled vehicles to use 
the car tracks. At the same time smoother pavements 
were coming into extensive use so that there was not the 
same necessity for vehicles to follow the car tracks that 
had existed in the early days. The next development 
after the tram girder rail was a grooved type of rail 
known as the "Trilby" because the head portion of the 
rail when inverted resembled somewhat the Trilby type of 
lady's shoe then in vogue. The Trilby type of groove has 
since been modified to a groove which gives a better 
clearance for wheel flanges. 

While there are a number of different grooved girder 
sections being rolled today, the one most commonly used 
is that adopted several years ago by the American Electric 
Railway Engineering Association as standard. This is 
made in sections either 7 in. or 9 in. deep. \Vith the 
increasing use of concrete paving, however, the use of a 
tee section has regained a considerable measure of popu
larity. Several types of plain girder or tee rails have 
been adopted as standard by the A.E.R.E.A. There is 

because there is more 
metal to resist wear but because it spreads out the loads 
and due to its anvil-like action absorbs the shocks, thus 
protecting the balance of the track structure as well as 
the surrounding pavement. 

The increasing of wheel loads, car speeds, volume of 
traffic and also heavy motor trucks has resulted in the 
building of more substantial track foundations. \Vhile 
wood ties continue to be used more extensively than any 
other type, steel ties and combination designs have many 
adl:erents. Many companies have also adopted concrete 
in the track foundation, especially where steel or combi
nation ties are used. To obtain greater density and closer 
union between the concrete, ties and rails, a number of 
railways have adopted the practice of vibrating the con
crete thoroughly before it sets. This is not a new idea 
but new machinery for doing the vibrating has recently 
been developed. 

One feature of track construction that has probably 
caused more concern than any other is the method of 
joining rails together. In the old days the street railways 
followed the steam railroad practice of using fish plates, 
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and the various modifications including base plates and 
so-called continuous plates. However, on account of the 
difficulfy in getting at joints buried in street paving, the 
troubles of the street maintenance-of-way man were 
intensified over that of his steam railroad brother when 
it came to maintaining joints. \Vhile the paving around 
street railway tracks is the source of a great deal of 
annoyance and expense, it does make feasible the prac
tice of welding of rail joints. Thus we now have indef
inite lengths of track, welded solidly so that it is, in 
effect, one continuous rail. The paving not only tends 

Vibrating track concrete to give 
added strength 

Automatic b a 11 a s t 
tamoing is a recent 
development 

Plastic rail filler helps to 
prevent transmission of 
vib•ation between rail 
and pavement 
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Typical electric 
seam welded 
rail joint 

Reciprocal rail grinder mounted 
on car 



. to keep down the extreme 

. changes in temperature but 
confines· the rail in such a 
way that it cannot huckle out 
of line and the stresses set up 
in the rails due to tempera
ture changes are under the 
elastic limit of the rail steel. 

_...,.... _ 1' lr 
.r rt"rYh..1....1.1-l!T 

switches used by steam rail
roads were not suitable for 
paved streets and what is 
known as the tongue switch 
was developed. This was a 
more or less crude affair at 
the start. as was also the other 
special trackwork. F r o g s 
were either made by bolting 
together plain rails and cut
ting notches for the wheel 
flanges, or were made of cast 
iron. The sharp curves neces-

The first method of weld
ing rails together was by 
means of cast iron binding. 
There was, however, little 
actual weld in this case, the 
iron binding acting more 

lllll!IIII.1-T 

rrrr1 ~r.rr1:1" 
Development of rail as used in Baltimore from the 

earliest horse car days up to the present 

through its gripping effect than through any actual 
fusion with the rail. Nevertheless, these cast-iron welds 
were remarkably successful. These gave way to the elec
tric bar weld, the Thermit weld, the electric butt weld and 
the electric seam weld. Practically all the street railway 
track that is laid today is welded by one or the other of 
these processes, all of them being efficient but each hav
ing its own advocates and special applications. The weld
ing of joints has prolonged the life of rails so that they 
can be used until worn down throughout their length 
instead of being scrapped when worn out at the joints. 

In addition· to joint welding, extensive use has been 
made of arc welding for building up worn spots in track. 
This welding can be done at a nominal cost and it has 
resulted in the saving of large sums of money. 

Many improvements have been made in recent years 
in the design of special trackwork. \Vhen street rail
ways first came into use, it was soon found that the 

sary in negotiating st re et 
corners were guarded with strap steel or specially rolled 
light guard sections secured to the running rails by bolts. 
These answered the purpose for a time but much diffi
culty was had in keeping these guards securely fastened 
and so there was developed a form of girder rail havin~ 
a solid guard. This is a tremendous improvement over 
rail with a bolted-on type of guard. Great improvement 
has also been made in the method of making frogs. These 
are either made of high-grade alloy steel or of what ic, 
known as the iron-bound type with hard center inserts. 

\Ve must bestir ourselves to hold our patronage by 
giving to our passengers the closest approximation we 
can to the comfort they enjoy in "riding on rubber." If 
we do not, we may expect to see them drifting away in 
greater numbers. All the time and efforts of the way 
engineer have been directed toward developing a type 
of track that will accomplish this and at the same time 
will give maximum length of service at minimum cost. 

Spokane Falls at night, a picturesque scene in the center of the city 
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Suburban station 
on the newly
electrified Lack
awanna system, 
showing the at
tractive type of 
suburban terri
tory served 

Serving the 

SUBURBAN 
By 

MORRIS BUCK 
Engineering Editor 

Electric Railway Joumal 

ROMINENT among the transporta
tion facilities which have contributed 
to the development of many of our 
modern American cities is the sub
urban service offered by the main line 
railroads. Begun within a compara
tively few years after the steam loco
motive had been invented and the 

railroad had become a reality as a means of travel, 
suburban service has been developed more and more 
intensively, until today it stands in a distinctive class 
as one of the essential transportation facilities of the 
large community. 

At the outset, the use of the available facilities of the 
steam railroads for commuter traffic seemed logical. hoth 
to the residents of the cities and to the managements of 
the roads themselves. Nearly every system entering a 
city of any size, particularly where a terminal was located, 
had obtained a choice site for a passenger station. In the 
days of railroad expansion it was considered essential to 
locate such a station as near as practicable to the center 
of business activities. At a time when freight traffic was 
comparatively light, little difficulty was experienced in 
scheduling passenger trains at convenient hours to serve 
the needs of executives and office and factory workers 
who desired to live along the line of the road. Since it 

COMMUTER 
was considered that the tracks and other facilities would 
have to be provided anyhow in order to handle through 
passengers and freight. it was only natural that reduced 
rates were offered to induce regular riders to use the 
suburban service which could be given with relatively 
small additional investment. Monthly, quarterly and an
nual tickets have been sold at rates far lower than the 
regular one-way fares, sometimes as little as one cent 
a mile if all the rides on the tickets are used. 

As a consequence of this policy, in many cities a large 
business has been built up that has become an essential 
part not only of the railroad system, but of the commu
nity. In some instances it has brought a profit to the 
railroads and in others it is questionable today whether 
the service is operated at a profit or at a loss. But in any 
event, the growth of the communities has been fostered 
by this activity of the railroads. 

Generally speaking. suburhan railroad service ante
dated the street railway, and was operated for many years 
before there was a thought of the use of electricity as a 
motive power. At first, the ordinary passenger coaches 
and locomotives were employed, but later some of the 
railroads developed locomotives which were able to pro
duce higher acceleration rates and coaches which were 
particularly fitted to the needs of commutation service. 

Under conditions of a generation ago, with no other 
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form of rapid transit available, the suburban service of 
the steam railroads furnished the only means through 
which the worker in a large community could live very 
far away from his business. With convenient terminals, 
it was quite possible for workers to spend a compara
tively small amount of time in· travel and reach points 
offering the advantages of country or suburban Ii fe. 
While the cost of transportation to the individual was 
not negligible it was not so high but that a considerable 
class of people found it possible to build homes at dis
tances of 5 to 20 miles from the congested area. Nat
urally it was the more substantial element of a city that 
did this. As a result, the steam railroad has always had 
a high class clientele for its suburban business. 

While the advent of electricity opened up many new 
possibilities for railroad suburban service, comparatively 
few systems adopted the new motive power at once. 
Those that did so were forced to it by public opinion or 
by legislative enactment. Even today a number of rail
roads are continuing steam service for this class of 

Granted that railroad rights-of-way and facilities are 
available, it js much more logical to develop them for 
suburban service than to build competitive rapid transit 
lines, particularly subways. Accordingly, if a railroad 
already serves the territory it would appear much better 
and decidedly cheaper to electrify it and if necessary to 
construct short sections of subway in the business dis
tricts to provide for the distribution of passengers. This 
plan has been adopted in the electrification of the Penn
sylvania Railroad in and about Philadelphia. Suburban 
trains will be diverted to a subway reaching the central 
district. · · 

Suburban service has been of much benefit to Phila
delphia. When the Pennsylvania electrified its main line 
a number of years ago, it opened up a territory for some 
20 miles to the west of Philadelphia for commuters 
working in the city. This section has grown remarkably. 
Following closely on the conversion of this route, the 
Chestnut Hill branch was electrified, with a quite similar 
development of the territory served. The line to Wil

mington was equipped about two years 
ago and is at present undergoing an 
increase of business. With the complete 
electrification of the Pennsylvania sys
tem between New York and Washing
ton, suburban service will be given 
electrically as far as Trenton, and 
further growth of the communities 
along the line is anticipated. Electrifi
cation of the suburban lines of the 
Reading Railroad, which is now taking 
place, will put this system on a par with 
the Pennsylvania as a means of serving 
suburban residents in and about Phila
delphia. In all these installations the 
exclusive suburban character of travel 
has· been retained, so that there is no 
direct competition with the city-owned 
subways and elevated lines. 

Woodside, one of the principal junction points on the 
Long Island Railroad, uses flush platforms 

Suburban trains are operated suc
cessfully in several places on the Pacific 
coast by the Southern Pacific System 
and its affiliated lines. Views of the Ala
meda-Oakland lines appear on page 370. 

traffic with a considerable measure of success. The most 
progressive ones, however, have electrified in order to 
cope with the demands for rapid, clean and frequent 
service. 

It is well to look into the possibilities of railroad sub
urban service as compared with those of rapid transit 
lines of the ordinary type. Naturally, speed is one of 
the prime essentials of suburban roads of either type. 
As to convenience, in some respects the rapid transit 
line probably has the better of it, since it does not need 
a single terminal in the heart of the city, but can operate 
through the entire length of the business district with 
stations at many convenient points. Against this, the 
main line railroad offers the advantages of comfort and 
a time-table which may be adhered to rigidly. As a rule, 
seats are provided for all passengers and many facilities 
are offered for the comfort of passengers. <;uch as wider 
cars with cross seats, better upholstering, better lighting 
and ventilation, and smoking compartments, which are 
lacking in the more intensive rapid transit service. The 
fares being materially higher, undoubtedly the best 
class of travel is attracted to the suburban railroad, and 
this makes it necessary to do many things to keep the 
good will of the riding public. 

Another possibility for the utilization of existing facili
ties for intensive service is to connect them with 
existing rapid transit lines for distribution of passengers 
in the business district. This has been urged many times. 
There are, however, comparatively few instances where 
the plan has been worked out. The most notable of them 
is the Ashmont extension of the Boston Elevated Rail
way's Cambridge-Dorchester subway. This route, with 
the surface trolley line extension to Mattapan, is nearly 
all on the right-of-way of the New York, New Haven & 
Hartford Railroad. The route has been equipped for 
rapid transit service at a cost much less than would have 
been necessary to build a competing subway. The capac
ity has been increased far beyond anything possible with 
steam traction, or even electrification of this one line as 
a part of the railroad service. It must be remembered. 
however, that in developing the line in this manner its 
character has been changed completely, and true rapid 
transit service is now being furnished instead of sub
urban commuter service. Steam railroad facilities are 
also to be used for rapid transit purposes in Cleve
land. There several railroad lines are being electrified 
to form a rapid transit system entirely apart from the 
surface car system. 
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As a community builds up. naturally it becomes im
possible to continue giving the same class of suburban 
service as was possible with low concentration of popu
lation and small amounts of traffic. As the demand 
gro,ys, the congestion increases. Trains must be made 
longer and headways shortened until the service auto
matically approaches that given by rapid transit lines. 
This is what has occurred on the Long Island Railroad, 
serving principally the Borough of Queens in New York 
City. The Long Island Railroad has been faced with 
the necessity of providing what is virtually rapid transit 
service to the detriment of the riders who desire to 
travel to suburban points outside the city. 

Under present-day conditions successful suburban 
service demands electric operation. The traffic densities 
are almost invariably too great to permit of satisfactory 
service with steam locomotives. Use of multiple-unit 
trains will increase the capacity of a stub terminal from 

Intensive suburban service with electric trains 
is given on the main lines of the Pennsylvania 
Railroad with a terminus in the heart of 
Philadelphia 

20 to 30 per cent, while with a through terminal or a loop 
station the increase in capacity may be even greater. 
With multiple-unit trains many of the problems involved 
in locomotive operation are entirely absent. Maximum 
acceleration can be obtained along with reasonably high 
speeds so that running times can be shortened mate
rially. With electric heating and lighting of the cars, 
there is no necessity for frequent trips to a terminal or 
roundhouse, and the cars can be operated with little or 
no attention, save for periodic cleaning and inspection. 
Absence of smoke and dirt also have been popular. 

As to the best type of equipment for suburban service, 
there is comparatively little diversity of opinion. Most 
of the roads use coaches of the ordinary steam railroad 
type, all or a portion being equipped with electric motors 
and control, the others being used as trailers. In a few 
instances, notably the Illinois Central Railroad, cars of 
a distinctive type have been developed for suburban serv
ice. All the cars have been designed for use with flush 
station platforms. These are desirable, as they save 
several seconds at each stop and make it easier for pas
sengers to board and alight. On nearly all of the other 
railroads giving suburban service there are low station 
platforms, only a few inches above the rail level. On 
the Long Island Railroad a considerable number of the 
stations have flush platforms, while others have low 
platforms. This necessitates the use of trap doors which 

must be raised by hand at stations with low platforms. 
A distinctive feature of railroad suburban service that 

has contributed much to its popularity as compared with 
rapid transit is the adoption of time-tables of the steam 
railroad type which make use of individual combinations 
of station stops for each trip. Trains may be run local 
for the entire distance, express for the entire distance, 
or there may be a combination of the two types of service 
on any train. A careful traffic analysis is made and the 
schedule is adapted to the requirements for that par
ticular trip. If the headways are greater than the mini
mum it is thus possible to give a superior service, even 
though only a single track is available in each direction. 
This is distinctly contrary to the principles of rapid tran
sit, where all trains of one class stop at certain designated 
stations, locals stopping at all local stations and expresses 
stopping at express stations only. As traffic density in
creases, however, it becomes more and more difficult for 

a suburban railroad to give more than a single class of 
service on one track and, as stated elsewhere, standard 
rapid transit operation is approached. 

One element of cost that has a great deal to do with 
the difference in operation between trunk line railroad 
suburban service and rapid transit is the method of pay
ment for labor. Rapid transit trainmen are almost al
ways employed on an hourly basis, while trainmen in 
railroad service are paid on a mileage basis. This makes 
it possible for the railroads to schedule trains with much 
more flexibility. Coupled with greater lengths of route, 
favorable time-tables can be made up with minimum 
labor cost and with little waste service during the non
rush hours. 

The length of the commuting zone varies with the type 
of community and the service furnished. Some roads have 
catered to this class of service in one or more communities 
and accordingly have built up larger or smaller districts, 
suburban in character and tributary to the central district. 
Striking differences have existed on this account in com
parable territories. For instance, the writer knows of 
one example where two parallel trunk line railroads pass 
through quite similar territories. One of them gave an 
intensified local passenger service and as a result devel
oped suburban towns on an average of one to two miles 
apart for a distance of 40 miles, while the other one had 
practically no suburban development along its line. 
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One of the four 
hydro • elec• 
tric p I ants 
with a total 

The "richest hill on earth," 
at Butte 

capacity of 240,000 hp., developed by the Montana Power 
Company on the Missouri River in the vicinity of 
Great Falls, is shown below 

City Common of 
An a con d a, 
maintained by 
the Anaconda 
Copper Min• 
i n g Company, 
which operates 
the street rail
way system 

.... 

East Park Street, 
in the business 
section of 
Butte, w h e r e 
local transpor
tation is furn
ished by the 
Butte Electric 
Railway 

Utah Agricultural College at Logan is in the territory 
served by the Utah-Idaho Central Railroad 
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"NET" can come from two so11rces-in-
creased earni11gs or decreased e:r

penses. Improvements in design can bring 
about both. For some time past we have 
been attempting to attract riders through 
improved appearance, riding comfort and 
speed. 

The electric coach attracts riding not alone 
because of its appearance and comfort, but 
largely because tlze rider is impressed with 
a sense of speed. A modern street car 011 a 
good track furnishes a comfortable ride, but 
a rubber-tired vehicle with its fie:ribility, 
qufrtness and light weight, permitting rapid 
acccleration, ver)• nearly approaches the ideal 
mass transportation 11nit for the average city. 

E. A. WEST. 
<?eneral llianager 

Utah Light & Traction Company 
Salt Lake City, Utah 

One of the electric coaches in Utah's capital city. The 
famous Mormon Temple is in the background and the 
statue of Brigham Young is at the right 

F. 

Main Street, Salt Lake City, looking north 
toward the Capitol 

Modern interurban terminal at Salt Lake City, used by 
the Bamberger Electric Railroad, which runs north to 
Ogden, and the Salt Lake & Utah Railroad, which ex
tends south to Payson 

-~ 
' ', , 

_..,,,, . 
,- , ,-' 

Twenty-six electric coaches are operated by the Utah 
Light & Traction Company. In the business district 
they use the street car safety zones 
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The co-operative installation 
or use of ornamental poles 
for the support of over
head structures occasions a 
favorable public reaction 

Increased Power 

Department 

Reponsibili~y 

Demands PROPER EQUIPMEN' 

W:::1~-------,=---i.. ODAY the activities of the power de
partment of the average modern street 
railway extend far beyond the re
sponsibility of supplying, through a 
system of distribution and contact 

, structures, a continuous and economi
cal source of propulsion energy for 
the movement of cars. The leaders 

in the industry acknowledge this and, therefore, no longer 
feel that the scope of power development responsibility 
ends with the production and distribution of electrical 
energy, but that it has a real place and constitutes an 
important part in the general scheme of building up and 
maintaining friendly relations with patrons of the com
pany and the. public at large. 

The question is then asked: What are the conditions 
or qualifications necessary to enable the power depart
ment to fulfill best its place according to the modern 
conception, wherein the sphere of departmental respon
sibility has been increased? 

Primarily these may be classed as· follows: continuity 
of power supply; modern equipment and practices prop
erly maintained; a company policy regarding the public 
in general, wherein the department, as a unit of the entire 
company, recognizes and fulfills its responsibility to the 
public as well as to the company through a more or less 
definitely prescribed company channel. 

In perusing the three major qualifications and realizing 
that the one incentive behind the whole structure is to 
build up a business by demonstrating the ability and de
sire to serve, one cannot but realize that accomplishment 
of the desired end is at least impracticable, if not impos
sible, should any one of the three qualifications be absent. 

Dependable service cannot be rendered if the source of 
power frequently fails. Continuity of power supply can
not be maintained utilizing antiquated equipment or anti
quated operating and maintenance methods. Harmonious 
public relations cannot be maintained if the foregoing 
qualifications are not fulfilled. On the other hand, the 
most modern methods and equipment rendering 100 per 
cent service cannot discount the ill effects of poor public 
relations or an antagonistic local governmental body. 
Therefore, one or even two of the qualifications without 
the third will be of no avail. The triad must exist. In 
this article it is the intention of the author to discus~ 
briefly only one of these qualifications; namely, modem 
equipment and practices. 

The electric railway industry has witnessed no devel
opment quite so revolutionary and far-reaching as the 
perfection and adoption of the automatic substation. Dur
ing the sixteen years since the first station of this type 
was placed into operation, the cost of power delivered 
to the car has been decreased, accompanied by increased 
reliability of service and greater freedom from labor 
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troubles on svstems 
where the aut~matic 
plant has been in
stalled to any extent. 
In interurban serv
ice this t y p e of 
plant, even in its 
simplest form, has 
demonstrated its abil
ity to render satis
factory performance 
at a material de
crease in operating 
costs when compared 
with operating costs 
of the former man
ually operated plants. 
In metropolitan serv-

1 ice a full comple
ment of automatic 
equipment, operated 
in conjunction with 
remote and super
visory control and a 
properly designed 

Remote and supervisory control, utilizing various colored lamps for indicated 
condition of conversion and distribution system control equipment 

complicated and les~ 
costly to install than 
rotating equipment 
installed for auto
matic operation. The 
cost of maintenance 
should likewise be 
lower. However, 
w h e n considering 
m a j o r sources of 
power in metropol
itan service, addi
tional features which 
must be considered 
in many instances 
invalidate the advan
tages of the rectifier 
and cause rotating 
equipment to be se
lected. Paramount 
among these features 
is the fact that con
version equipment in 
this class of service is 
generally operated at 

distribution system, establishes a power system which, 
because of its many power supply points located advan
tageously about the entire system and its extreme flex
ibility, guarantees a continuity of power supply to the 

dPRACTICES 

By 

L. D. BALE 
Superintendent of Power, Cleveland Railway 

First Vice-President 
American Electric Railway Engineering Association 

ystem that can be accomplished in no other way and 
t a lower cost of power at the car than was possible 
ith former methods of distribution. 
The mercury arc rectifier has advanced to a position 

vhere, in certain types of service, definite advantages 
1ay be gained by its use. The efficiency characteristic 
f this device at frac-

l
rnnal loads causes it 

be particularly 
ell adapted when, 
r a greater per
ntage of the time, 
e nature of the 
ad is such that the 
uipment is b u t 
rtially loaded. The 

·ctifier, in its sim
est form, is less 

or near capacity as long as it remains in service, particu
larly if automatic control is employed and "the stations 
and distribution system are under remote and supervisory 
control. Furthermore, to protect fully the operation of 
the rectifier in major plants, duplication of the water cool.: 
ing system, employing some form of recirculating system 
in addition to the normal supply of water from the city 
mains, would be necessary. Likewise, serious telephone 
interference is very apt to be encountered when rectifier 
equipment is operated in metropolitan areas. Prevention 
of such a condition would necessitate the installation of 
additional apparatus not required with rotating equip
ment. 

With the advent of the automatic substation has come 
not only an entirely new type of housing structure, but 

Mercury arc rectifier substation equip
ment for 600-volt d.c. service. 
Above--Installation of the Long 
Island Railroad at Hempstead. At 
left-Equipment of the Connecticut 
Company at Bridgeport 
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likewise new ideas, aesthetic in their nature, regarding 
the surroundings of the building. The substation build
ing no longer takes the form of conventional factory 
structure for in some instances where stations have been 
located in suburban residential areas it would be difficult 
for the uninformed to distinguish the substation building 
from neighboring residences. By these means, the engi
neer has been able to reali_ze upon the advantages offered 
by the automatic plant and obtain a source of power 
supply in territories where heretofore it was necessary 
to absorb the heavy power losses and annual charges due 
to long distribution cable or suffer low operating voltage 
with its adverse effect upon car schedules. 

In applying the automatic substation, particularly to 
the metropolitan field, the necessary feeder calculations 
are considerably more extensive and exacting than was 

dispatcher may at all times be fully acquainted with con
ditions on the system ·and in which he has at his disposal 
means to change co~diti,:ms instantly whether due to 
routine operation or emergencies, constitutes without 
question the greatest insurance for efficient operation 
and a continuous supply of energy to the cars. 

Simultaneously with the development of the automatic 
substation, the remote and supervisory control system 
and the new conception of the distribution system, which 
constitutes one of the greatest contributions the engineer 
has made to the industry, great strides,have been made 
elsewhere within his. jurisdiction. The great improve
ment in performance of overhead contact and distribution 
systems, in many instance~ at a reduced cost per mile, is 
certainly worthy of comment. Year by year due to inten
sive study and the research work of the railways and the 

Removing old and stringing of new trolley wire in one operation 

manufacturers new low rec
ords are being established 
for trolley wire breaks. The 
stringing of trolley using the 
dynamometer method, rigid 
inspection on a car mileage 
basis rather than at definite 
periods regardless of car 
passages, dependable reports 
and the schooling of em
ployees are chiefly respon
sible for this marked im
provement. The industry is 
indebted to the s e v e r a 1 
A.E.R.E.A. Power Commit
tees which have made studies 
and prepared reports upon 
this and allied subjects. These 
reports have not only cre
ated influence toward stand
ardization, making possible 
the procuring of better ma
terials, but they also have 
been the means of placing 
before the individual engi
neer a cross section of what 
the industry as a whole is 

generally the case with the larger capacity manually op
erated plants. The smaller capacity of the automatic 
plant and the relatively confined area which it is intended 
to feed makes it necessary to work within closer limits 
than formerly. The problem of reserve capacity is no 
longer solved by installing spare equipment in each sub
station. 

The close proximity of the power sources permits of 
a more economical method and insures greater continuity 
of power supply to the system as a whole. Due to this 
new arrangement, the distribution system is utilized to 
make available the capacity of the entire system which 
may not be in use at any particular moment. To accom
plish this result a close adjustment of the ohmic resist
ance of the feeder system between stations is necessary 
so as not to unbalance the load between stations. 

The supervision of a number of• automatic plants in 
metropolitan service, particularly where they constitute 
major sources of power, is an essential factor in obtaining 
the maximum economy and the highest guarantee for 
continuity of service. Superimposing some form of re
mote and supervisory control upon the automatic features 
of the conversion equipment and the outgoing direct cur
rent distribution control system, by means of which a 

accomplishing. As a result they have given him new 
insight and an incentive for additional work. 

Since one of the prime factors in the delivery of a 
continuous supply of power to the car is the contact sys
tem. it behooves the engineer to eliminate every trolley 
break possible from whatever cause. In this connection 
it has been noted, in perusing the reports of various rail
ways, that there is more or less of a universal increase in 
the number of trolley breaks under the so-called uncon
trollable classifications. These are due to pull-downs or 
burn-downs by railway equipment, in most instances im
properly operated. or by objects of unusual dimensions 
being transported through the city streets. 

Much favorable public reaction may be occasioned by 
the co-operative installation or use of some form of orna
mental pole for the support of overhead structures. par
ticularly if the channels are available whereby the puhl!c 
can be made to realize that the railway, by such acts. 1, 

interested in contributing to the civic improvement of the 
community. There have been several installations within 
the past two years where railway poles, street lighting 
standards and traffic signal standards or poles have beeu 
replaced by the use of one structure resulting in a greatly 
improved appearance of the thoroughfares. 
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Profitable results may be obtained by instigating a sur
vey of the distribution system to ascertain its efficiency. 
This investigation, which involves the distribution plant 
from the power sources to the cars and includes both posi
tive and negative sides of the circuit, is, of course, con
siderably simplified if the cars are equipped with power 
measuring devices. Quite aside from the possibility of 
advantageous readjustment of parts of the distribution 
system, based upon the results of such a survey, it will 
indicate the difference between the total amount of power 
drawn from the bus bars 
of the system p o w e r 
sources and that actually 
used in the production of 
revenue car-miles. It is 
safe to say that the engi
neer who has not taken 
the occasion to m a k e 
such a survey will be 
astonished at the amount 
of energy used on his 
svstem for miscellaneous 
purposes. 

One important item of 
electric railway mainte
nance, which is too often 
neglected, is rail joint 

-nductivitv and the method 
f determi~ing electrical re
stance of rail joints. The 
ectrical conductivity of the 
ack joints not only has an 
1portant bearing upon the 
,ciency of the distribution 
stem but also involves the 
lationship of the railway 
ith other public utility com
nies u t i 1 i z i n g the city 
reets as well as the individ-
1 property owners and pa
•ns of the comDanv. 

~ The foregoing includes 
t a few of the important 

........ 

Examples of modern substation buildings, designed to 
harmonize with the particular territory in which they 
are located. From top to bottom-substations in Los 
Angeles, Baltimore, Atlanta and Cleveland 

ELECTRIC RAILWAY JoURNAL-J1111c 14, 1930 
415 

factors by which an eco
nomical and continuous 
supply of energy may be 
assured and where other 
functions of the power 
department may be con
ducted in such a manner 
that the railway and the 
public are best served. 
These factors, in the ma
jority of cases, consti
tute two of the three 
conditions or require-

ments mentioned previously. 
The third factor must be 

accomplished through the co
operative effort of the entire 
personnel. Employees in con
tact with the public must be 
schooled in order that proper 
conduct will be assured. 
Proper means also must be 
established, maintained and 
controlled. whereby the public 
is kept constantly advised of 
the company's steps to insure 
safe. speedy and dependable 
transportation at lowest pos
sible cost. 



Colorado Springs & Interurban cars at the 
city's busiest corner. Pike's Peak may be 
seen in the distance 

Sixteenth Street-the main thoroughfare of 
Denver's business section 

' BY IMPROVING our track, 
speeding 11p schedules and 

insisting on courtesy, we arc 
providing the most satisfactory 
service possible with e.xistng 
·vehicles. More modem equip
ment, along the lines being de
veloped, is necessary to raise 
our standards higher. Such 
equipment should be of standard 
design, along automotive lines. 
with prices reduced to a mini
mum. \V. N. CLARK 

Viee-P1·esident and General 
Manager Southern Colorado 

Power Company 
Pueblo, Col. 

I MPROVED design i11 
street car and bus equip

ment is an important factor 
from the .standpoint of 
cfr.,ic pride, as well as in 
consideration of imprm•ed 
s e r z, i cc . Though w e 
haven't reached the point 
where it is necessarv to 
bring out 11ew 111odels er•ery 
year, as the automobile 
makers do, attractiveness 
and comf art plav a tre
mendous part today in 
service effecti11eness. 

H. s. ROBERTSON 
Presi<lent D enver Tra,nw r1 .11 

D enver , Col. 

Car of the Southern Colorado Power 
Company in Pueblo 

Downtown Denver, as seen 
from the State Capitol 

State Capitol of Colorado and a part of 
the Denver civic center 
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San Antonio St., 
a heavily
traveled artery 
in the business 
district of El 
Paso 

One of the bridges over which the El Paso Electric Company 
operates cars to Juarez, Mexico 

Buses of the Phoenix Street Railway Department 
in front of the City and County Building 

The "heart" of El Paso
San Jacinto Plaza 

San Xavier Mission, Tucson, the oldest mission 
in this country 

W 1TH the great nnmber of automobiles 
in use now the electric railwa:ys m ust 

make their track, equipment and service ap
proach that of the private vehicles if they 
expect the public to ride the cars. Our ex
perie11ce indicates that neat, comfortable and 
speedy cars, operated on a smooth roadbed, 
offer a real inducement to prospective 
patrons. Followi11g the rehabilitation of our 
system, involving the 1·econs.lruction of our 
worn-oftf track and the replacement of our 
antiquated cars w ith new vehicles, revenues 
increased fro m 25 to 60 per cent. 

C. E. NEWCOMER 
Superintendent Phoenix Street Railway Dept. 

Phoenix, Ariz. 
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The mill room, located directly behind the body repair tracks. This arrangement 
was adopted fo r all the departments 

MODERN MACHINERY 
A Sound Investment for 

-5=,;::::;;;:;;~~ XPERIENCE has proved that ·most 
car equipment of the conventional 
design can be made reliable and 
reasonably quiet in operation by effi
cient inspection and maintenance 
standards, the price of which is good 
tools plus eternal vigilance. With 
these two allies many electric railway 

properties have made real progress in keeping their 
cars in better condition at a lower cost. Great reduc
tions in number of pull-ins and increases in mileage 
without mechanical difficulties serve as the tangible 
proofs for many systems of this program. 

Well-arranged shops and carhouses, furnished with 
modern machinery and equipment, have played an 
extremely important part in improving the quality of 
work and, more particularly, in reducing costs. Ade
quate maintenance facilities and the provision of the 
proper machines for doing the many types of work are 
being considered essential by more and more companies. 
They realize the opportunities for savings in labor and 
equipment and that the resulting economy makes the 
additional or improved facilities a good investment. 

Better 

Maintenance 
By 

E. J. JONAS 
Superintendent of Equip1::tent 

Cincinnati Street Railway 
Cincinnati, Ohio 

A little more than two years ago the Cincinnati Street 
Railway completed its Winton Shop and transferred it,; 
operations from the old Chester Park Shops. Much 
thought was given to obtaining the best possible design 
and location of the building proper. In line with an 
efficient building layout, the company provided all the 
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necessary modern machines and equipment for 
the efficient overhauling and maintenance of its 
rolling stock. 

□ u _J.d j_ 

The steady increase in car-miles per disabled 
car from an average of 4,500 in December, 
1927, to 20,000 in September, 1929, and the 
gradual decline in maintenance cost per car
mile, show a justification for the investment 
made in these modern facilities for street car 
upkeep. Many of the practices in maintenance 
work made possible by the new shop and its 
equipment are relatively insignificant in them
selves as compared to the whole; many of these 
accomplishments are more the result of pro
viding workmen with facilities and surround
ings that encourage initiative and individual 
effort rather than the installation of labor
saving machinery. 

0 D =========ll 
W,ld,"!f 

CJ 

a L.J 
D 

IDLE WORKMEN OR IDLE MACHINES? 

In selecting new shop equipment it is advis
able to obtain the best possible machine for 
the work to be performed, bearing in mind that 
an idle tool is unprofitable. In cases when such 
a tool will only be used occasionally, it is best 
to purchase the least expensive. On the other 
hand, an idle workman is more expensive than 
an idle machine; therefore, adequate equipment 
must be available in order that man-hours will 
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not be lost on this account. -

In the electrical department of the new Win
ton Shop the equipment includes five welding 

Floor plan of the Winton Shop. Body work is done on one side of the 
transfer table runway and all true\< and electrical work on the other side 

sets, two automatic wheel welding heads, two armature 
haking ovens, an electrically heated cleaning tank, a 
waste-treating plant and nine grinders of various types. 
:\fetal-working machines include ten lathes, a 400-ton 
car-wheel press, numerous grinders and drills, and other 
useful equipment. A very complete array of machines is 
provided in the woodworking department. Other equip
ment of special interest includes two cleaning ovens, a 
car-body straightener, an air-valve test bench, a special 
sand blast, a car spray hood, a combination transfer table 
and car hoist and a telescoping air jack. In an accom
panying table all of the important machines and tools 
are listed. 

A slight modification of the principle of designing 
a shop so that each track will hold but one car was made 
to bring about a more harmonious floor plan. In the 
erecting department four of the tracks are long enough 
to accommodate two cars. This does not interfere with 
the general scheme, however, as cars that must remain 
in the shop for a longer period are placed at the far ends. 

The principle of keeping all body work on one side 
and all truck and electrical work on the other side was 
recognized in the floor plan. To facilitate the placing 
of the car body in one department and the trucks in 
another at tl1e start of the overhaul it was decided to 
place a car hoist directly on the transfer table, doing 

away with the necessity of equipping 
each erecting shop track with an in
dividual hoist. This arrangement 
has since proved to be ideal for this 
shop, no confusion or congestion re
sulting from movement off or on the 
transfer table. It is provided with 
a power cable reel for moving cars 
and trucks with motors and a motor
driven winch for moving equipment 
not having motive power. The car 
hoist consists of two 15,000-lb. over
head hoists, each having two drums 
on one shaft with hooks at the lower 
ends of cables that permit raising 
car bodies to a height of 6 ft. This 
height permits a thorough and final 
inspection of the body, brake rigging, 
side and center bearings, and other 
parts. 

Section of the wheel department with its array of modern machinery for 
maintaining and reclaiming wheels 

No live trolley wires are suspended 
over repair tracks, since the move-
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ments are very short and can be accomplished by means 
of cable leads or the power winch. and rope. 

In locating the various tools and machinery, care 
was taken to place them so that the parts being over
hauled would be moved a minimum distance. The 
present output of eight overhauled cars per week of 
45 working hours is not an adequate indication of the 
capacity of this shop, since much of the work being clone 
at present consists of rebuilding rather than overhauling. 

PROVISIONS FOR BANDUNG MATERIALS AND PARTS 

Physical exertion is reduced to a minimum in the han
dling of parts and supplies by means of numerous jib 
cranes and an electric industrial truck with ~levating 
platform of the high lift type. The shop also is equipped 
with one 10-ton and nine 2-ton floor-operated traveling 
cranes. 

When motors are removed from trucks they are placed 

on platforms that permit the lift truck to pick them up 
without further handling, and are delivered to the motor 
repair section. Mounted wheels are transported in like 
manner. Air compressors, controllers and resistors as 
well as all supplies from the storeroom, are also han
dled hy this truck. 

Incoming motors are placed near the cleaning tank 
where housings and armatures are removed. Housings 
are placed in the cleaning tank, while armatures are 
passed down to the winding section for dipping and bak
ing. They are then taken to the bending lathe, and 
finally are removed to the armature bench near the ver
tical boring mill and hearing press. By this time 
cleaned housings have also arrived at this point. The 
bearings are then checked and new bearings bored to 
the correct fit if new ones are needed. All armatures 
and axle bearing housings are kept with their respective 
motor frames when being reassembled. After motors 

Equipment Installed in the Winton Shop of the Cincinnati Street Railway 

Electric Equipment 
3 Wldg. mtr.-gen. sets-300 Rmp Westinghouse Electric & Mlg. Co. 
I Wldg. mtr.-gen. aet-175 amp... Westinghouse Electric & Mlg. Co. 
I Wldg. mtr.-gen. aet-400 amp... General Electric Co. 
I Welding translormer-150 amp. Gibb I natrument Co. 
I Automatic wheel welding head.. Westinghouse Electric & M lg. Co. 
I Automatic wheel welding head.. General Electric Co. 
I Armature baking oven-2B kw... Westinghouse Electric & Mfg. Co. 
I Armature baking oven-21 kw... Westinghouse Electric & Mfg. Co. 
2 Babbitt pots-300 lb. . . . . . . . . . General Electric Co. 
I H. L. control teat set.... . . . . . . . Westinghouse Electric & Mlg. Co. 
I Battery cbarger-50 amp....... Electric Products Co. 
I Electric high-lilt truck......... Elwell-Parker Electric Co. 
I Elec'cally-heated cleaning tank.. * 
l Waste-treating plant.......... * 
I Lumber-heating oven.......... * 
I Snagging grinder..... . . . . . . . . . Cincinnati Electric Tool Co. 
4 Dry grindera-12 in........... Cincinnati Electric Tool Co. 
I Dry grinder- Bin ............ United States Electrical Tool Co. 
I Tool grinder-12 in...... . ..... Cincinnati Electric Tool Co. 
2 Dry grinders- 6 in.... ....... Cincinnati Electric Tool Co. 
I Buffing lathe ..... ............ Hisey-Wotr l\lanufacturing Co. 
I Band saw brazer....... . . . . . . . Oliver Machinery Co. 

Forge Shop Equipment 
I Air hammer-BOO lb........... Naze! Engineering & Machine Works 
I Blacksmith's helper........... Blacker Engineering Co. 
I Forging furnace...... . . . . . . . . . Strong, Carlisle & Hammond Co. 
I Shoe bolt forging macl,ine...... * 
I Shoe bolt forging furnace...... * 
4 Down draft larges with blowers Buffalo Forge Co. 
3 Surface plates. . . . . . . . . . . . . • . . * 
4 Iron atorage racks. .. . . . . . . . . . . * 

Metal Working Machine Tools 
I Engine lathe--16 in. x 8 ft ..... . 
I Engine lathe--20 in. x 8 ft ..... . 
I Enginelathe--24in. x 10 It .... . 
I Engine lathe--25 in. x 12 ft .... . 
2 Engine lathes-24 in. x IO ft ... . 
I Toolroom lathe--12 in. x 8 ft ... . 
I Turret lathe, flat turret. ...... . 
I Turret lathe, ~emi-automatic ... . 
l Car wheel lathe .............. . 

Car wheel press-400 tons ....• 
Car wheel grinder ............• 
Axle grinder-18 in. x 8 ft .... . 
Car wheel borer-48 in ....... . 
Vertical boring mill-- 34 in .... . 
Horizontal boring mill-32 in .. . 
Milling machine-No. 4 ...... . 
Shaper-32 in ............... . 
Shaper-l6in ............... . 
RadiRI drill-5 ft ............ . 
Radial drill-4 It ............ . 
Planer-42 in. x 42 in. x 16 ft .. 
2-Spindle drill ............... . 
Sensitive drills ............... . 

I Senaitive drill ............... . 
I Punchpreas-No.21 ......... . 
2 Upright drills-24 in ......... . 
l Uprightdrill- 21 in .......... . 
I Squaring shear-5 It ......... . 
I Bolt cutter--2 in ............ . 
I Bolt cutter-2 in ..........•... 
I Univereal ehaping saw ........ . 
I Hacksaw ................... . 
I Cutter grinder ............... . 
I Drillpointer ................ . 
I Toolroom upright drill ........ . 
I Straightening roll ••........... 
I Portable pipe threading machine 
I Centering machine ........... . 
I Nibbler shear ................ . 

American Tool Works 
American Tool Works 
American Tool Works 
R. K. LeBlond Machine Tool Co. 
R. K. LeBlond Machine Tool Co. 
Lodge & Shipley l\lachinc Tool Co. 
Acme Machine Tool Co. 
Acme Machine Tool Co. 
Niles Tool Works 
Niles Tool Worka 
Springfield l\lanulacturing Co. 
Norton Co. 
Niles Tool Works 
King Machine Tool Co. 
Lucss Machine Tool Co. 
Cincinnati Milling Machine Co. 
Smith & l\lills Co. 
Smith & !\lilts Co. 
Cincinnati Bickford Tool Co. 
Drescs Machine Tool Co. 
Cincinnati Planer Co. 
Fosdick Machine Tool Co. 
United States Machine Tool Co. 
Canedy-Otto !\Ilg. Co. 
E.W. Bliss Co. 
Cincinnati Bickford Tool Co. 
Cincinnati Bickford Tool Co. 
Bertsch & Co. 
Acme l\Iachinery Co. 
Landia Machine Co. 
Peerle.se 1\1 achine Co. 
Peerless !\lachin'e Co. 
Oesterlein Machine Co. 
Oliver Instrument Co. 
Foedick Machine Tool Co. 
Bertsch & Co. 
Robbina & Campbell Co. 
E. W. Whiton Machine Co. 
W. J. Savage Co. 

Woodworking Machine Tools 
2 Band aawa-42 in............. J. A. Fay & Egan Co. 
I Swing saw.. . . . . . . . . . . . . . . . . . J. A. FRy & Egan Co. 
I Planer-No. 2................ J. A. Fay & Egan Co. 
I l\Iortiser..................... J. A. Fay & Egan Co. 
I Shaper...................... J. A. Fay & Egan Co. 
I Univeraal wood worker........ J.•A. Fay & Egan Co. 
I Rip and cut-off aaw........... J. A. Fay & Egan Co. 
I Roll sander.................. J. A. Fay & Egan Co. 
I Tenoner. . . . . . • . . . . . . . . . . . . . . J. A. Fay & Egan Co. 
I Knife grinder................. J. A. Fay & Egan Co. 
I Band aaw filer................ Black Diamond Saw & Machine Co. 
I Post drill. . . . . . . . . . . . . . . . . . . . Champion Blower & Forge Co. 

Hand-Operated Tools 
I Hand punch ................. . 
I Slitting ahear ................ . 
I Punch press ................. . 
I Folder .... ........... ....... . 
I Slip roll former .............. . 
I Pipe bendcr-2 in ............ . 
I Arbor presa-No. 4 .......... . 
I Arbor press-No. 0 .......... . 
I Brake--10 It ................ . 
I Hydraulic axle straightener ... . 
I Hydraulic armature press .•..... 
I Axle test atand .............. . 
I Paper abear ................. . 
I Shear ...................... .. 
2 Hand lilt trucks ............. . 

* 
Excelsior Tool & Machine Co. 
Standard Machinery Co. 
Peck, Stow & Wilcox Co. 
Peck, Stow & Wilcox Co. 
!u:ii~~sric~.Bending l\lachine Co. 

Atlas Press Co. 
Dreis & Krump !\Ilg. Co. 
* * 
* 
Excelaior Tool & Machine Co. 
* 
Steubing-Cowan Co. 

General Equipment 
I Gear pan cleaning oven...... . . * 
I Axle bearing cleaning oven... . . * 
I Car body atraightener.... . . . . . * 
I Toolroom furnace.... . . . . . . . . . Bellevue Industrial Furnace Co. 
I Air valve test bench. . . . . . . . . . . * 
2 Banding lathes. . . . . . . . . . . . . . . Columbia Mach. Wks. & l\Iall. Iron Co. 
I Armature dipping plant........ * 
I Field winder .................. * 
I Air compressor-350 cu.It...... Worthington Pump & Machine Co. 
I Sand blast equipment......... W. l\l. Sly l\llg. Co. 
I Sand blast ventilsting equipm't Young & Bertke Co. 
I Sash washing tank............ * 
I Car spray hood. . . . . . . . . . . . . . • De Vilbiss Co. 
I Sign spray hood........... . .. DeVilbiss Co. 
I Waste wringer................ American Laundry Machine Co. 
I l\Iill exhaust blower........... American Blower Corp. 
I l\Iill exhaust system. . . . . . . • . . . Young & Bertke Co. 
I Sewing machine. . . . . . . . . . . . . . Singer Sewing l\Iachino Co. 
2 Car body turnera............. * 
I Electric drill atand............ Cincinnati Electrical Tool Co. 
I Forcing press-30 ton......... Lucas l\lachine Tool Co. 
I Transfer table and car hoist.. . . • 
2 Electric elevators............. Warner Elevator Co. 
I Hydraulic elevator............ Warner Elevstor Co. 
I Traveling crane--10 ton....... Niles Tool Works 
8 Traveling cranes-2 tnn....... Chisholm-!\Ioore !\Ilg. Co. 
I Chain hoist traveling crane..... Chisholm-1\Ioore !\Hg. Co. 
I Telescoping air jack..... . . . . . . * 
I Water heater................. Bryant Heater & !\Ilg. Co. 

46 Unit heatera for shop heating. . American Blower Co. 
I Blue print machine... . . . . . . . . . Wickes Bros. 
I Sand drying plant..... . . . . . . . . C. 0. Bsrtlett & Snow Co. 
2 Roilers-250 hp............... Tudor Boiler l\lfg. Co. 
2 Stokers...................... Riley Stoker Corp. 
5 Wash basins.................. Bradley Wash Fountain Co. 

186 Lockers...................... All-Steel Equipment Co. 
20 Jib cranes, with Ford chain * 

o~~!s}!:r:11ut;:.
1
~~~~·:::::::::: Globe Wernicke Service Co. 

Fire extinguishera............. Knight & Thomas, Inc. 
P\\T. tranaf'rs and .,_;tch b·rd. General Electric Co. 
Shop motors and control....... Westinghouse Electric & l\Ifg. Co. 
*Designed and built by the Cincinnati Street Railway. 
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are tested they are placed on the 
motor storage floor on platforms, 
ready for delivery to the truck de
partmeQt when needed: 

In like manner bad order wheels 
are delivered to the wheel depart
ment for reclaiming or replacement. 
They are then placed on another 
track and fitted with axle bearings 
which are bored on a turret lathe. 
The bearings are held to the axle 
by means of spring clips, so that 
when they are received by the truck 
department the correct axle bearing 
is immediately at hand. The prac
tice of boring axle and armature 
bearings to fit their respective jour
nals has reduced bearing costs ap
proximately SO per cent. 

The vertical boring mill is fitted 
with jigs which center the motor 
bearing housings. after the bearings 
have been pressed in place. They 
can thus be accurately and quickly 
bored to the correct diameter to fit 
the armature journal. This method 

With the overhead hoist 
built into the transfer 
table structure two men 
can exchange shift 
trucks for overhauled 
motor trucks 

is just as fast as the step method and greatly increases 
the useful Ii fe of bearings. 

\Velding equipment, consisting of four a.c.-d.c. motor
generator sets, one d.c.-d.c. motor-generator set and one 
welding transformer, is used extensively for reclaiming 
worn and broken parts. Correct gear centers are being 
restored on all the older type motors by building up the 
axle and housing fits and reboring on a horizontal bor
ing mill. Reclaiming of steel wheels with an automatic 
welding machine has resulted in a large saving in wheel 
costs and the development of automatic heads for other 
classes of welding will similarly effect other savings. 
After much speculation as to the actual percentage of 
time that a manually-operated arc was kept in operation. 
a check was made with a recording instrument. It re
vealed that an average of four and one-half hours out 
of nine were obtained in motor frame welding, and 
two and one-half hours on brake parts. This information 
is being used as a basis for paying premium rates. 

All departments of the Winton Shop are under one roof with the exception of a 
,boiler house and a storehouse. The main building has a floor area of 177,605 sq.ft., 
more than 4 acres • 
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Spray exhaust hood for the rapid and 
economical painting of cars 

Standardization on body repair 
work is almost impossible since a 
great number of things may happen 
to a car body while in service. Seldom 
are two body jobs alike. However, 
something has been accomplished by 
building up vestibule fronts on a jig 
for the wood post cars. The cost of 
preparing for painting also has been 
reduced. 

The sand blast room has an air 
cleaner that will handle 10,000 cu.ft. 
of air per minute. The equipment is 
installed in ari inclosed room and per
mits a thorough cleaning of the car 
interior. 



NEWS of the Industry 
LATE NEWS 

Alliance, Ohio-Approximately $40,-
000 is being expended by the Stark Elec
tric Railroad this summer for rehabilita
tion. The company operates between 
Canton and Salem, a distance of 30 
miles. Fifteen thousand new ties are 
being placed and several grade crossings 
are being rebuilt. 

+ 
Philadelphia,, Pa.-The Philadelphia 

Rapid Transit Company has purchased 
the Hartel Cab Company, operators of 
about 25 cabs from the Sixty-ninth 
Street Terminal here and in Lansdowne. 
Yellow cabs will replace those formerly 
owned by the Hartel Company. 

+ 
Chicago, Ill.-Union employees of the 

Chicago Surface Lines have signed a 
new wage and working agreement with 
the company. The terms include re
newal of the wage scale which has been 
in effect for the last three years. The 
renewal is for one year from May 31. 

+ 
Lawrence, Mass. - The Eastern 

Massachusetts Street Railway made its 
fourth installation of the weekly pass 
at Lawrence on May 18. The pass sells 
for $1.25 against a cash fare of 10 cents 
and ticket rates of fourteen for $1, and 
Belt Line rate of six for 50 cents. The 
Brockton division added a pass Nov. 3, 
1929; Lowell, Dec. 29, 1929, and Haver
hill, Jan. 24, 1930. 

+ 
Seattle, Wash. - Agitation for con

struction of a loop to replace the wye 
at the north end of the Phinney-Green
wood Municipal car line, North 85th 
Street and Greenwood Avenue, is being 
revived. Building of the loop would re
quire the purchase of private property 
for right-of-way as Phinney Avenue is 
not cut through in this area. The pur
chase and the loop construction would 
cost about $30,000. 

+ 
St. Louis, Mo.-The General Taxicab 

Company ceased operations at 4:30 p.m. 
on June 9 because it was unable to meet 
the demands of the Chauffeurs Union for 
payment in full of wages due the 125 
chauffeurs normally employed, or post a 
cash guarantee that the wages would be 
paid. The company has been holding 
back five days wages of employees in 
making up its payrolls. It has been 
named defendant in bankruptcy proceed
ings. Forty-four of the company's 66 
cabs were in operation on June 9. 

+ 
Los Angeles, Cal.-The Pacific Elec

tric Railway has applied to the Rail
road Commission for authority to issue 
two notes of the face amount of $311,-
846 each, to Motor Transit Terminal 
Corporation, in part payment of th!! 
purchase of capital stock of Motor 
Transit Company, operating an ex
temive auto stage service in southern 
California. The notes are to be dated 
Jan. 1, 1930, and one is to be payable 
July 1, 1931, and the other on Dec. 31, 
1931. 

(Late News Continued on Page 424) 

Auto Does Not Justify 
Its Use of St. Louis Streets 

Merchants Misguided About the Value to Them of 
Customers Who Come to Stores in Their Own Cars
Five Times as Many Carried by Street Car as by Auto 

T O DETERMINE accurately the char- I 
acter of traffic in the business district of 

St. Louis, Mo., the St. Louis Public Serv
ice Company on May 26 sent 170 checkers 
into the district bounded by Twelfth Boule
vard, Market Street, Third Street and 
Washington Avenue, to note the kinds of 
traffic in that section and the volume of 
such traffic. · 

Among other things the company wanted 
to know what part private automobiles 
play in transportation and whether parked 
automobiles carry a sufficient number of 
persons to Justify their private-garage use 
of much-needed street space on the badly 
congested downtown thoroughfares. 

The checkers found that 45,961 automo
biles entered the district during twelve 
hours and carried 72,342 persons, an aver
age of only 1.58 persons per automobile, 
including the driver. It was found also 
that 14,693 of these automobiles parked 
at the curb during some time of the day. 
Thus it was found that the parking of 
these private automobiles in the 56 square 
blocks comprising the congested area ac
commodates only 23,222 persons. That 
number was only 10 per cent of the persons 
who entered the district during the twelve
hour period under observation. In short, 
10 per cent of the persons entering the 
district monopolized about one-third of 
the downtown street space for the storage 
of their automobiles. The average parking 
time of automobiles ranged from 45 min
utes on Sixth Street to 1 hour and 40 
minutes on Market Street. 

In the twelve-hour period, 216,350 per
sons entered the downtown district and 
of these the street cars and buses carried 
129,819 or 60 per cent. During the rush 
hours 7 a.m. to 9 a.m., the street cars and 
buses carried 73.5 per cent of all and the 
street cars alone 65 per cent. The average 
street car load was 28.5 persons. The 
buses carried 15,277 persons into the dis
trict and with 693 buses entering the 
average was 22 persons per bus. Service 
cars, or jitneys carried 6,528 persons in 

Illumination a Feature 
AS an added entertainment feature 

1"1..of the American Electric Railway 
Association Convention at San Fran
cisco, the local committee of the 
National Electric Light Association 
will hold over from the convention of 
that association the special illumina
tion features in the Civic Center so 
it will be available for display on 
Monday evening, June 23, following 
the A.E.R.A. banquet. 

1,629 cars or only four persons per vehicle. 
The 1,221 street cars and buses entering 

the district carried four times as many 
people as the 14,532 private automobiles. 
The elimination of all parking in the down
town district would save five minutes to 
street car riders in getting into and out 
of the congested district. Some downtown 
business men have been reluctant to ad
vocate the abolition of parking, even on 
very narrow streets. The traffic check 
made by the railway dispels the theory 
that parked automobiles are an aid to retail 
business downtown. 

Checkers, who studied the customers of 
the city's four large department stores 
during the day, found the total in excess of 
120,000 or about five times the total num
ber carried into the district by all the 
private automobiles. Few persons who use 
the downtown streets for private garages 
are potential customers 6£ the stores in 
the districts. Most of them are employees 
of various establishments. 

Engineers Report on Transit 
in Philadelphia 

J. A. Emery, chairman, Milo R. Maltbie, 
W. K. Myers and S. M. Swaab, constitut
ing the transit advisory committee to the 
general conference on the transit situation 
in Philadelphia, filed their report on May 
24. The document covers 151 pages of 
typewritten text together with 71 tables. 
The report deals with the principal facts 
of the transit situation. The members of 
the committee do not recommend any 
specific plans for improvements, nor do 
they attempt to determine what is prefer
able, believing their action in this respect 
to follow the purport of the instructions 
under which they proceeded. 

In the discussion of the various plans 
they illustrated the financial results under 
certain assumed conditions. They say that 
no one can predict what terms might be 
agreed upon between the city and other 
parties at interest under any one of these 
plans without knowing specifically the 
terms and conditions. 

In their discussion they used the financial 
data reported by the Philadelphia Rapid 
Transit Company for the year 1929, but 
did not attempt to analyze, audit, or review 
the data as such criticism would involve 
among other things the determination of 
questions at issue in a judicial proceeding, 
and were considered beyond the scope of 
the inquiry which the members were in• 
structed to conduct. The members of the 
committee say that it is impossible at this 
time to make a satisfactory forecast of 
earnings of the property largely because 
of changing economic conditions. 
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Conway Interests 
Take Philadelphia & 

Western Railway 
Thomas Conway, Jr., and his associates 

have assumed control of the Philadelphia 
& \V estern Railway and will actively direct 
the management. The company operates a 
high-speed suburban system running from 
the 69th Street Terminal, Philadelphia, 
to Strafford and Norristown, respectively, 
passing en route through Ardmore, Haver
ford, Bryn Mawr, Villa Nova, Radnor, and 
other communities. 

For the purpose of insuring continuity 
of management and policies, the holders 
of a majority of the total number of out
standing shares of capital stock of Phila
delphia & Western are depositing them 
under a voting trust agreement extending 
over a period of years under which Thomas 
Conway, Jr., William L. Butler, Alba B. 
Johnson, Edgar C. Felton and C. Jare<l 
Ingersoll are named as voting trustees. 
Mr. Conway has been elected chairman 
and Mr. Butler vice-chairman of the board. 
They will be the senior executive officers 
of the company. No changes in the oper
ating personnel are contemplated. John L. 
Adams will remain as president, reporting 
to the chairman and the vice-chairman of 
the board. Mr. Johnson has been asso
ciated with the Conway i11terests in other 
electric railway properties. 

The plan also contemplates that a large 
block of stock in the Philadelphia & West
ern will be acquired by the Conway 
interests. 

In 1922, Mr. Conway and his associates 
took over the management of the Chicago, 
Aurora & Elgin Railroad, a high-speed 
suburban system serving the western 
suburbs of Chicago. During a period of 
approximately four years of operation of 
this property by the Conway interests, 
gross revenues from railway operation were 
increased 6~ per cent, and net earnings, 
after operatmg expenses, maintenance and 
taxes, more tha~ 150 per cent. In 1926, 
the control of this company was sold to the 
I nsull interests. 

Early in 1926 the Conway interests ac
quired control of the Cincinnati, Hamilton 
& Dayton Railway and since that time 
total operating revenues have been in
creased 22 per cent and net earnings more 
than 230 per cent. On Jan. 1, 1930, four 
other electric railway properties were ac
quired and the name of the company 
changed to Cincinnati & Lake Erie Rail
road, now one of the largest interurban 
railway systems in the United States. 

The Conway interests, through the 
Thomas Conway, Jr., Corporation, are the 
developers of Drexel Park, one of Phila
delphia's most beautiful suburbs. 

Segregation of Ohio Light 
and Railway Properties 

Stockholders of the Pennsylvania-Ohio 
Power & Light Company, Northern Ohio 
Power & Light Company, the Ohio Edison 
Company, the Akron Steam Heating Com
pany, and the London Light & Power 
Company, all operating in Ohio and owned 
by the Commonwealth & Southern Cor
poration, have been informed that the 
directors of these companies are of the 
opinion that to consolidate them, thus 
uniting the electric light, power and steam 

heating business into one company and to 
separate the transportation portion of their 
properties into subsidiary units, will result 
in increased efficiency and economy of 
operation and create . an electric company 
with a greater diversity of consumer use 
than is now possessed by any one of the 
individual companies. Accordingly a new 
company will be formed to be known as 
the Ohio Edison Company, which will also 
acquire the physical assets of Ohio River 
Edison Company and the Ohio River 
Transmission Company, which companies 
own the power plant and transmission 
lines now leased to the Pennsylvania-Ohio 
Power & Light Company. It is also pro
posed to convey the transportation portion 
of the the property of these companies to 
three separate companies, retaining the 
consolidated company's equity in them 
through stock ownership. 

Milwaukee Rate Case 
Under Way 

The suburbs of Milwaukee were author
ized to intervene in the appeals of the city 
and the Milwaukee Electric Railway & 
Light Company from the Railroad Com
mission's recent street car rate order by 
Circuit Judge Zimmerman on June 9, at 
a hearing for preliminary motions in the 
case at Madison. Trial of the appeals was 
set for June 18. 

Judge Zimmerman also granted the com
pany's plea that its appeal and that of the 
city be consolidated for puropses of trial. 
City Attorney Niven said he would not 
oppose consolidation of the cases if it was 
understood that the cases were to be 
presented separately at the same trial. 

Nine suburban communities were . rep
resented at the trial. The city and the 
company are appealing from the commis
sion's order as inequitable. The commis
sion, which will be defendant at the trial, 
was represented by the assistant attorney 
general at the first trial. The suburbs and 
other outlying districts, which stand to gain 
from the commission's order, are inter
vening to defend the order. 

Effective Banker Co-operation 
Co-operation from an unusual source in 

the campaign of the electric railway indus
try to impress the public with the impor
tance and value of the electric railways is 
reflected in the accompanying advertise
ment which appeared over the signature 
of Halsey, Stuart & Company in the 
U11itcd States Daily on May 28, 1930. This 
advertisement is one of a series dealing 
informatively with the principal industries 
of the country. The purpose back of the 
advertisement was to have it serve as an 
effective reminder of the important place 
which the electric railways play in the 
present transportation system. 
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LATE NEWS 
( Continued from Page 422) 

Cleveland, Ohio - The department 
store for which the Van Sweringen in
terests made provision in their Cleve
,an<l Union Terminal group will be 
occupied by the Higbee Company, in 
business 70 years. The store will be 
built at the intersection of Ontario 
Street and the south roadway of the 
Publ ic Square, above the rapid transit 
tracks and terminal. Construction con
:racts are to be let immediately. 

+ 
Utica, N. Y.-Segregation of earnings 

ct the various units of the New York 
State Railways as urged by holders of 
mortgage bonds covering the Syracuse 
and Rochester units and opposed by 
holders of bonds on the Utica lines, is 
under consideration by Judge Bryant 
of the United States Court. 

+ . 
Tacoma, Wash. - Representatives of 

Titlow Beach and the far west end of 
the city have thus far failed to convince 
Tacoma Railway & Power Company 
officials that there is enough business 
out Sixth Avenue beyond Proctor 
Street to warrant the company putting 
in a bus service at regular city fares. 
Commissioner Davisson suggested that 
the company institute a 90-day trial of 
the bus line. 

+ . . f Davenport, Iowa-D1ssolut1011 o the 
Tri-City Railway & Light Company of 
Davenport, Iowa; Rock Island and Mo
line, 111., to simplify the financial struc
ture of the United Light & Power Com
pany will be voted upon June 19 at a 
special meeting of stockholders. Direct 
control will be placed with the United 
Light & Power Company by the 
elimination. 

+ 
San Francisco, Cal.-Officials of the 

Southern Pacific Company have an
nounced that hereafter special permits 
will be issued to blind persons accom
panied by "seeing eye" dogs giving them 
the right to use any of its trains carry
ing coaches, in club cars of Pullman 
trains, on the upper deck of ferry 
steamers and 011 electric trains. 

+ 
Concord, N. H. - Robert J. Dunn, 

who operates a bus company under the 
name of the Yellow Cab Company here, 
has been authorized to operate a line 
between Concord and London, N. H., 
via the Concord airport. At the Public 
Service Co1111nission hearing on the 
matter, the petition was opposed by the 
Boston & Maine Transportation Com
oany and the Concord Street Railway. 
The latter's rights are protected in the 
decision of the commission by a clause 
that forbids the Yellow Cab Company 
to take on passengers on any streets 
where the railway holds franchise 
rights. 

+ 
Nashville, Tenn. - Hiram A. Davis, 

superintendent of the railway depart
ment of the Nashville Railway & Light 
Company, is dead. 

+ 
New York, N. Y.-In a letter to Presi

dent Hedley of the Interborough Rapid 
Transit Company, the Transit Commis
~ion has declined to hold a hearing on 
it s proposal to issue $40,000,000 addi
tional first and refunding bonds to 
finance purchase of additional cars or
dered by the commission on April 30. 

The commission holds the company 
should amend the petition to conform 
with the commissiou' s wishes. 

+ 
New York, N. Y.-More than 85 per 

cent of the replies received by the ln
terborough Rapid Transit Company in 
its poll of passengers on the Sixth 
Avenue "L" favor retaining this line 
until it is replaced by a subway on Sixth 
Avenue, according to a su mmary made 
public by the company. 1 n answer to 
the question, "Do you want the Sixth 
Avenue 'L' kept in operation until the 
proposed city subway under Sixth 
Avenue is in operation ?" the following 
replies have been tabulated : Yes, 12,136 ; 
no, 2,085. 

+ 
St. Louis, Mo.-The Missouri Public 

Service Commission has approved the 
plan for the St. Louis Public Service 
Company and the Peoples' Motor Bus 
Company to interchange transfers for 
th e convenience of patrons of the St. 
Louis Municipal Opera, which opened a 
twelve-week season at the Open Air 
Theatre in Forest Park on May 30. 

+ 
New York, N. Y.-Supreme Court 

Justice Levy has granted the city's ap
plication for removal of Interborough 
Rapid Transit Company's elevated spur 
in East 34th Street. At present, one
car shuttle train, carrying an average 
of 140 passengers a day is operated 
over line. 

+ 
East St. Louis, Ill.-The City Council 

has adopted a resolution opposing the 
application of the East St. Louis Rail
way for a straight IO-cent fare for 
adults. Cash fares now arc 10 cents 
but five tokens are sold for 40 cents. 

+ Louisville, Ky.-Director of Works 
\,Viii has approved the application of the 
Louisville Railway to abandon the Brook 
and \Vest Main line, the Bank Street 
line and the Jefferson Street line west of 
Seventh Street. 1lr. \Viii has also ap
proved the rerouting of the Portland 
Street line , the inauguration of a bus 
route in Portlana and a rerouting of the 
Preston and Main Street line. The 
changes will be put into effect within 
60 days. 

+ 
St. Augustine, Fla.-Authority has 

been granted the city of St. Augustine 
and the St. Augustine Company, con
trolled by the Florida Power & Light 
Company, for abandonment of the rail
way here in an order issued by the Rail
road Commission. The line runs from 
just east on the Matanzas River bridge 
across Anastasia Island for a distance of 
4.8 miles. The commission said its 
right was not "exclusive and complete," 
but that it would be for the best interest 
of the applicants and the public. 

+ 
St. Louis, Mo.-The St. Louis Public 

Service Company has been requested to 
substitute iron for wooden trolley poles 
from Olive Street between Twelfth 
Boulevard and Channing Avenue. A 
recent experiment of suspending trolley 
wires from the concrete light standards 
on Olive Street just west of Twelfth 
Boulevard indicated that these poles 
were not sufficiently strong to sustain 
the additional weight. 

Brooklyn, N. Y.-The valuation basis 
to be used in fixing the price to be paid 
by il.'ew York City for elevated lines of 
the Brooklyn-Manhattan Transit Cor
poration continues to be one of the main 
stumbling blocks in the way of unifying 
the company's rapid transit lines with 
the city's new subway system, it devel
oped at a conference of city and state 
transit officials. 

+ 
Milwaukee, W is. - Latest appraisals 

of the estate of John I. Beggs, long 
president of the Milwaukee Electric 
Railway & Light Company, place its 
value at $54,800,000. 

+ 
Anderson, Ind.-Receivership proceed-

ings of the Union Traction Company 
were advanced in Madison County Cir
cuit Court on June 6 when Judge Carl F. 
Morrow entered a decree with an order 
to the receiver to sell all property of th~ 
company at auction here on July 2. 
Through deals made direct with 
bondholders, the lnsull interests in the 
last year have a contract to buy more 
than 60 per cent of the outstanding 
bonds of the Union Traction system, 
and with these in their possession will 
be in an advantageous position as pros
pective purchasers. 

+ 
Chicago, Ill.-First prize in th~ ~l~c-

tric railway posters and cards d1v1s1on 
competition of the Public Utilities Ad
vertising Association was won by the 
Chicago Rapid Transit Company. 

+ 
Manchester, N. H.-The Man chester 

Street Rai lway, now being operated by 
the Public Service Company of New 
Hampshire, celebrated the 35th anni
versary of the electrification of the road 
on June 8. Officials of the company 
and city government leaders rode on a 
new 44-passenger trolley over the route 
followed by the first car 35 years ago. 

+ 
New Haven, Conn.-Employees of the 

Connecticut Company have agreed to a 
renewal of the present wage scale for 
one year from June 1. Operators of cars 
and buses, shop workers and power 
house men are included. Recently the 
men, through their executive committee, 
asked for an increase and changed 
working conditions. Following confer
ences it was decided to vote again with 
the result that the former scale has been 
renewed. 

+ 
New York, N. Y. Additional 

testimony has been furnished the 
Mayor's Taxicab Commission favoring 
a limit 011 the number of cabs and au 
increased fare, by Ernest H. Mille r, 
president of the Parmelee Transpor_ta
tion Company, who urged the adoption 
of a uniform rate of 25 cents for the 
first quarter mile and 5 cents for each 
succeeding quarter. He also urged the 
number of cabs be limited to 15,000. 

+ d . Alexandria, Va.-The two Alexan na 
transportation companies, after succeed
ing on May 13 in a plea for increa~ed 
fares -to becorne effective on June 10, 
withdrew their application for the in
crease before the State Cornoration 
Commission on June 5. The fare ~\·as 
to have been 8 cents. The communica
tion from the companies stated that a 
decision had been reached "to give the 
intrastate rates heretofore existi1\g a 
further trial. hoping that the operati?n 
may be· continued without the necess1t\" 
for any increase." 

(Lote News Co11ti1111ed 011 Poge 42G) 
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More Convenient Service by 
Bus in Schenectady 

The Public Service Commission has 
authorized the Schenectady Railway to 
operate buses in place of cars on the Rosa 
Road-Nott Street-Erie Boulevard line and 
the Crane Street line. The city authorities 
have consented. 

Buses on the Crane Street line will be 
used on practically the same route over 
which cars now operate and they will also 
pass through certain streets not now 
served by the trolley line. The Rosa Road 
line will supplement existing trolley lines 
and serve a section of the city not now 
conveniently reached by the trolley cars. 
Transfers are to be exchanged between the 
trolley cars and the buses. 

The bus service on the Crane Street line 
will provide through service from the 
Mount P leasant section to the General 
Electric Works and an alternate route is 
provided over the Crane Street line so 
that special shop trips can be made over 
a more direct line, thereby saving about 
twelve minutes over present operation. 
There will be a ten-minute headway and 
four buses will be used. 

The Rosa Road line will furnish service 
to residents of that section now required 
to travel at least two blocks to the Grand 
Boulevard line. This will afford a more 
direct and time saving trip between that 
section and the American Locomotive and 
the General E lectric plants. 

City and Railway Differ About 
Madison Fares 

Officers of the Madison Railways and 
ci ty officials have clashed over the pro
posal by the city that the company ti:y a ~I 
weekly pass in the hope of mcreasmg_ its 
re,·enue. The company wants a straight 
10-cent cash fare and a fa re of S cents 
for school children. The present schedule 
is 10 cents cash, 16 tokens for $1, three 
for 25 cents and a 5-cent fare for school 
children. 

At the hearing before the Railroad Com
mission on J une 9 Dudley Montgomery, 
vice-president and general manager of the 
company, declared that if a weekly pass 
were substituted for the sale of tokens 
the passenger revenues would still further 
decrease. City Attorney Lewis insisted 
that the company should at least try the 
pass. City officials contend that a further 
increase in fares will tend to drive patron
age away. The hearing may not be re
sumed unti l J uly. 

Separation of Suburban from 
Through Traffic 

In its great Philadelphia station p~oject, 
the Pennsylvania Railroad is p!anning to 
separate to a very large extent the subur
han from the throu11;h traffic. The through 
traffic t rains will all be handled at the m'lin 
station, so constructed as to allow trains 
to go to or from the East, West. South or 
:,forth, without reversing dfrection, as is 
now required. Suburban trains. serving 
terr itory within 30 miles of Philadelphia. 
west of the Delaware River, will all stop 
at the main station, but they will then con
tinue on about a mile further to a new 
underground suburban station which is 
being specially constructed at Sixteenth 
Street and the Parkway, close to the lcn,
established downtown business center. An 
overwhelming proportion of the commuters 

and frequent riders on these trains will use 
the underground station, while only a few 
will get on or off at the main station. Thus, 

· the principle of separation or segregation, 
as between short distance and long dis
tance travel, will be applied on a larger 
scale to a great railroad terminal project. 

N.E.L.A. Delegates Leave 
New York 

Headed by Matthew S. Sloan, presi
dent of the National Electric Light As
sociation, who is also president of the 
New York Edison and affiliated electric 
companies, 210 members of the National 
Electric Light Association left the 
Pennsylvania station in New York on 
June 12 on a special train known as the 
"Blue Special'' for the Pacific Coast, 
where they are scheduled to arrive June 
IS, the day before the 53rd annual con
vention of the association will begin. 

Buses to Replace 
Rochester-Buffalo 

Railway Service 
The Public Service Commission has 

granted the application of the Rochester, 
Niagara Falls & Buffalo Coach Lines, 
Inc., for certificates for operation of bus 
lines between Rochester and Buffalo and 
between Rochester and Niagara Falls. 

The new company was organized in 
the interests of the Rochester, Lockport 
& Buffalo Railroad. The trolley oper
ates 54 miles between Rochester and 
Lockport, running thence over the In
ternational tracks to Buffalo, carrying 
fr t ight and passengers. The coach com
pany is to be financed by the railroad 
and it will operate four buses at the 
outset, two between Rochester and Buf
falo and two between Rochester and 
Niagara Falls. This number will be 
increased as service demands. It was 
stated at the hearing that due to com
petition with private automobiles, ex
pense of grade crossing eliminations, 
signal installations, which it anticipates, 
together with possible paving costs in 
villages the railroad can not continue 
operation, and for that reason it organ
ized the coach company. The com
pany's petition amounts to a gradual 
suhstitntion of hns service for trolley 
service between Rochester and Lockport 
and extension of the bus route from 
Lockport into Buffalo. 

The company's petition to operate be
tween Lockport and Buffalo was op
posed bv the Western New York Motor 
Lines, ·the Buffalo Transit Company 
and the International Railway. The 
Western New York line claimed the 
operation would be in direct competition 
with its buses between Rochester and 
Buffalo, but this contention, the com
mission holds. is not sustained by the 
facts. The Buffalo Transit Company 
claimed that there was adequate service 
between Lockport and Buffalo. The 
commission finds that the two lines 
would parallel for about 13 miles be
tween Lockport and Sheridan Drive, but 
the new company is to he restricted and 
no passengers are to be carried boarding 
cars in either city for transportation to 
or from Lockport or Buffalo. The In
ternational Railway said that transporta
tion facilities between Buffalo and Lock
port are entirely adequate. 

N ew Diesel Bus Tested 
Some 40 bus operators and press repre

sentatives including one from ELECTRIC 
RAILWAY JOURNAL were guests of the 
Mercedes-Benz Company on June 11 at a 
demonstration and test of a Diesel-engine 
powered bus just received from the Ger
man factory of the company. The bus 
was operated on a run of about 30 miles 
at varying speeds in traffic. I ts perfor
mance appears to be approximately equal 
to that of a gasoline bus of equal size and 
motor rating. Control of the vehicle is 
through a standard gear set and accelerator 
pedal. Low-grade fuel oil was used. The 
exhaust appeared practically clear and 
odorless. 

The power plant consists of a six
cylinder Diesel engine with bore of 3U in. 
and stroke of S~! in. The weight is 
1,400 lb. At the maximum speed of 1,650 
engine r.p.m., the rating is 72 hp. The 
fuel is supplied to the cylinders by the 
usual fuel pump and through inj ection 
nozzles, and is fired by the heat generated 
during compression of the engine. To 
start, a storage battery operated starting 
motor of conventional type is used with an 
electric preheater warming "glow plug, '' 
in the ignition chamber to create the neces
sary temperature for the initial explosions. 

The engine has two blocks of three 
cylinders each, and the crankshaft is of the 
seven-bearing type and carries a vibration 
clamper. The rods are of steel of double 
T section, while the pistons are of aluminum 
alloy. In the cylinder heads are an inlet 
and an exhaust valve of the overhead type 
for each cylinder, the fuel injector nozzle 
and the pre-combustion chamber. Th~ 
valve mechanism is driven by push rodi 
and rocker arms from the camshaft through 
helical gears. The water circulation sys
tem in similar to that in general use with 
gasoline engines for bus service. 

It is stated that the engine and vehicle 
are now in production for sale in the 
American market. The National Railway 
Appliance Company of New York is the 
sales agent fo r the United States. 

Detroit's Trackless Trolley 
To Be Fittingly Installed 

Ceremonies befitt ing the occasion are 
planned for the opening by the Depart
ment of Street Railways, Detroit, Mich., 
on June 16 of service by trolley bus over 
a route of more than S miles on 
Plymouth Road between Grand River 
Avenue and the city limits. It is ex
pected that Henry Ford will he among 
the prominent citizens who will attend. 
The city recently ordered six trackless 
trolleys from the Twin Coach Cor
poration. 

H. L. Miller m New Post 
H. L. Miller, has accepted a position 

with the Pettibone Mulliken Company 
as manager of electric rai lway division. 
Mr. Miller studied civil engineering at 
Bucknell University and joined the En
gineering Corps of the Pennsylvania 
Steel Company, Steeton, Pa., on con
struction and plant mainten'lnce in 1905. 
entering the frog and switch department 
of the compan.v in 1907, resigning this 
latter position in 1910 to accept a posi
tion as draftsmen with The Buda Com
pany at Harvey, Ill.. with which he 
served continuously until l\farch of this 
year. At the time of his resignation he 
held the position as chief engineer. 
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Trolley Buses for Queens 
The B~ooklyn & Queens Transit Cor

poration will ask the Board of E stimate 
for authority to replace some of its trolleys 
in the Borough of Queens with trolley 
buses. Officials of the company, promising 
closer co-operation with the Queens Hi!! h
way Bureau, have agreed to aid in the 
shifting of the tracks on Corona and Way 
Avenues, Woodhull Street, Flushing Ave
nue and Metropolitan Avenue. 

President Menden said he believed the 
most feasible plan is to substitute trolley 
buses for trolleys, so as to permit the 
removal of tracks from main thorough
fares. This would expedite traffic and 
would result in lower operating expense, 
for the· company. The company plans to 
try out the trolley buses on the Junction 
Avenue route in Corona. 

Accident Record Bettered 
in Kansas City 

Four classes · of accidents were reduced 
by the Kansas City Public Service Com
pany, Kansas City, Mo., during 1929. 
Fell-in-car accidents were lower than they 
have been for four years. Collision-with
person accidents were reduced to the low
est point in seven years. Car collisions 

have been lowered more than 50 per cent 
in the last four years. The blind accident 
record showed an improvement. Vehicle 
collisions showed no improvement. Board
ing and leaving accidents, and those in
volving injury by gates and doors, all 
increased. Two hundred and seventy
seven car and coach operators went 
through the entire year without an accident 
that was avoidable. Prizes given by the 
company are considered largely responsible 
for improvements in the accident record. 

Yellow Coach Reports Best 
Month in History 

General Motors Truck reports Yellow 
Coach deliveries for May as the largest 
in the history of the • company, deliveries 
for the month amounting to more than 
$3,500,000. This sum represents sale of 
403 buses, mostly of the large capacity 
type. The total compares with deliveries 
valued at $1,535,000 for the corresponding 
month of last year. Increased sales as 
reported are due to large orders recently • 
secured from Public Service Co-ordinated 
Transport, the Greyhound System, Fifth 
A venue Coach and other prominent motor 
coach operators. Coaches ordered and 
scheduled for delivery in June compare 
favorably with totals for May. 

Rockaway, N. Y. - Twenty-two 
municipally owned buses have been put 
in operation by the Department of Plant 
and Structures between Far Rockaway 
and Neponset, Queens. Soon after 
municipal operation started the police 
ordered off the streets all buses of eight 
non-licensed lines. The present arrange
ment will continue until satisfactory 
plans can be outlined for a permanent 
system. Mayor Walker has indicated 
that the general report on the bus situa
tion soon to be submitted by the Board 
of Transportation would clarify the 
Rockaways problem. 

+ 
Boston, Mass.-The trustees of East

ern Massachusetts Street Railway took 
no action on June 10 on the quarterly 
dividend of $1.25 on adjustment stock 
due at this time. 

+ 
New York, N. Y.-The Transit Com

mission's suit to compel the Inter
borough Rapid Transit Company to live 
up to the 5-cent fare requirements of 
its contract with the city on subway and 
elevated lines and the company's liti
gation for a JO-cent fare on its elevated 
routes will make no further progress 
until fa11. Both suits have yet to reach 
the Appellate Division calendar and 
that court is about to adjourn. 

+ 

LATE NEWS 

Toronto, Ont.-Their names referred 
back twice without discussion and re
jected entirely by the City Council at a 
special meeting, \V. C. McBrien, former 
Comptroller Albert Hacker and S. J. 
McMaster, have been renominated by 
the Board of Control as Toronto Trans(Continued from Page 424) 

Chicago, Ill. -The popularity of the 
service on Diversey Avenue has neces
sitated an increase in the number of 
buses originally planned by the Chicago 
Surface Lines on streets in the north
west section. More buses have been 
ordered and the installation of service 
on other streets covered by the order 
oi the Commerce Commission will 
begin at once. Trolley bus service on 
Central Avenue, from Lexington Street 
to Milwaukee A venue, was started on 
June 8. The streets, in addition to 
Diversey and Central Avenues, on which 
trolley bus service is to be installed are 
as follows: Narragansett Avenue, North 
Avenue, Elston Avenue. Belmont Ave
nue is being supplied with service by 
means of gasoline buses. Gasoline bus 
service also will be established on Irving 
Park Boulevard from Neenah to Har
lem Avenue. 

+ 
New York, N. Y. - The Financial 

World for June 11 is the eighteenth an
nual public utility review. In addition 
to an analysis of more than 150 utilities, 
the issue contains articles entitled: 
"Forecasting Electrical Growth"; "The 
Growing Natural Gas Industry"; "Valu
ing Public Utility Securities"; "Ventures 
Into Foreign Fields"; "A Study of 
Utility Holding Companies." and 
"Analyses of More Than 150 Utilities." 

+ 
Detro:t, Mich.-Recall petitions seek

ing to remove a mayor from office are 
being circulated for the first t:me in 
Detroit's hi r tory. Charles Bowl~• is 
the mayor. He was elected last fall to 
succeed Mayor Lodge on a platform 
calling for the quick and thorouJ,!h clean
ing up of the city. Now he faces rec 
moval on charges that he has permitted 
Detroit's underworld to ply its illicit 
trade openly. Another factor in the re-

call movement was Mayor Bowles' , portation Commissioners. The feeling 
recent dismissal of Frank Couzens, son prevails that some members of Council 
of Senator Couzens, from the street . who voted against the recommended 
railway commission in charge of De- Commission will now change their votes. 

• When the Board of Control met it de-tro1t' s municipal railway. The commis-. , cided not to name the commissioners, 
swn, composed of three men, recently but later reconsidered its decision, and 
voted to increase fares. Mr. Couzens · after several fruitless attempts to select 
protested vigorously. other commissioners from names already 

+ suggested to it, renominated its rejected 
Portland, Ore.-Proposal of the Pa- . selections. 

cific Northwest Public Service Company : + 
to extend its JO-cent car zone to nearby • Laconia, N. H. - The Laconia Car 
points on its three main interurban . Company has voted to pay a liquidating 
electric lines and extend full transfer · dividend of $10 to preferred stock
privileges has been discussed by com- ; holders. 
pany officials with members of the pub- . + 
lie service commission. Members of the Huntington, W. Va.-No further op-
commission pointed out that Milwaukie position by the city or business interests 
re~idents now _riding on the fixed ter- I to rate increases sought by the Ohio 
mmals P)an w1_ll have ~o pay 10 cents. Valley Electric Railway is planned upon 
from 111lwauk1e to First a,nd Alder . the showing of the statistician's report 
Streets mstead of 7 cents as at present, 1 civic and business leaders voted favor
but the company officials s3:id tha~ und1:r : ably on a resolution favoring relief for 
the JO-cent zone plan a M1lwauk1e res1- the railway and voiced their accord with 
dent could _ride to any point in Portland ' any decision of the Public Service 
for the dune, whereas now, because Commission. 
of the fact that no transfers are granted 
at this fare, he would have to pay 17 · 
cents. · 

+ 
Greenville, S. C.-The Piedmont & 

Northern Railway has presented motions 
in Federal Court here asking that parts 
of the bill of complaint in the suit of tht> 
Interstate Commerce Commission and 

.a group of steam railways against the 
electric line be stricken out. The com
mission and steam railwavs seek to se
cure an injunction against the $15.000,-
000 expansion program of the Piedmont 
& Northern. The case will be tried on 
its merits in Federal Court during the 
summer. The Piedmont & Northern is 
planning immediate resumption of work 
on the Spartanburg-Gastonia link. 

+ 
Winnipeg, Man.-An early decision 

regarding the application of the Win
nipeg Electric Company for an increase 
in fares and relief from certain tax im
posts, is indicated in the report of the 
auditors appointed by the City Council 
to examine the company's books. Thi< 
report has been presented to the special 
committee of the City Council. Repre
sentatives of the company were present 
when the report was read to the com
mittee, but a copy was not then available 
to the company. Despite this, companv 
officials feel that the findings establish 
the fact that the company is entitled to 
relief much greater than it asked, and 
that the report confirms the facts set 
out in the company's application. 
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PEACE 
in motormen's minds 

• 

GOODWILL 
to the public when cars have 

PEACOCK 
STAFFLESS BRAKES! 

Motormen can banish the fear that an 
emergency can bring. They know they 
have guaranteed safety. They know 
they can maintain schedules without 
accidents. 

Any thoughtfulness directed toward the 
public brings dividends. Avoided acci
dents - and safety not only to those 
who ride, but to those on the street are 
worthwhile insurance. 

National Brake Company, Inc. 
890 Ellicott Square Buffalo;N. Y. 

Canadian Representative: 

Lyman Tube & Supply Co., Ltd., Montreal, Can. 
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• Make those 

0 

THE TIMKEN DETROIT 
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black f iq ures 
a nd 

blacker 
You improve the quality of th_e product 

you sell, and cut your cost of doing busi

ness by p~tting · Timken Worm Drive 

Trucks under your cars. 

Timken Worm Drive brings street cars 

into the front rank of quiet, swift de

pendable transportation. 

Timken Worm Drive reduces weight; 

lowers maintenance costs; cuts power 

consumption; speeds up schedules. 

Timken Worm Drive is logical. 

E 
worm drive 

TRUCKS 
_ for electric railway cars 

Ame ri can Electri c Railway 
Association 

San Francisco, June 23rd to 26th 
Headquarters-Hotel St. Francis 
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Electric Railways operating buses continue 
to adopt Tropic-Aire Hot Water Heaters. 
This growing acceptance is well brought 
out by the Public Service Co-ordinated 

Transport of Newark, N. J. This is America's 
largest bus operation and they have more than 
2000 buses all equipped with Tropic-Aire Hot 
Water Heaters. 

Hot \Yater heat gives you the one type of heat 
that is instantly approved by passengers. Tropic
Aire Heaters are a part of the water circulating 
system. They furni$h a sufficient supply of clean, 
pure air at all times, even when the motor is 
idling, and for a long time after the engine is 
stopped. 

Tropic-Aire Heating Systems are installed with
out the usual excessive exhaust piping and valves. 
They weigh only 45 pounds each, complete!)' 
installed. This heating system is easily installed 
and there is practically no maintenance expense. 

"Specify Tropic-Aire Heaters on your next 
order." 

TROPIC-AIRE, Inc. 
60 Eleventh Ave., N. E. 

MIN N EAPOLIS, MINNESOTA 
Patent Nnrnbers, l,51H.761 - 1.6(18,401. R. E. 17131. 

olhl•rs 1,ending. 
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No. 327-M Special seats are 
in use by the Virginia Electric 
and Power Company, which 
was awarded the Charles 
A Coffin medal for 1928. 

DESIGNED FOR INTERURBAN USE 

THE 327--M Special is a popular Heywood--Wakefield electric 
railway seat. The deep, double spring construction of the 

cushion and the restful pitch of the spring--filled backs make this at-
tractive style one of the most comfortable interurban seats ever 

offered. 

The 8M5 Special is a de luxe interurban type with spring--filled seats 
and backs. It has been purposely designed and built to withstand 
the most severe use and abuse, while delivering trouble--proof service 

year after year. 

Our car seating experts will be glad to assist in solving your equip-
ment problems. This service is yours without cost or obligation. 

Just write to the nearest Heywood--Wakefield sales office. 

HEYVVOOD,, VY AKEFIELD COMP ANY 
Boston, Massachusetts 

516 West 34th St., New York City 
J. R. Hayward, Liberty Trust Bldg., Roanoke, Va. 

H. G. Cook. Hobart Bldg., San Francisco, Calif. 

439 Railway Exchange Bldg., Chicago, Ill. 
A W. Arlin, Delta Bldg .• Los Angeles, Calif. 

The G. F. Cotter Supply Co., Houston, Texas 
The Railway and Power Engineering Corporation 

133 Eastern Ave., Toronto; Montreal; Winnipeg, Canada 
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t(! attract passengers 

MODERNIZE 
Car-riders appeal is enl1a11ced 

by Comfort and Convenience 

PIARKING is becoming more and more 
a problem to your potential passengers. 

Are you taking advantage of this condi
tion by making your service as convenient 
and modern as possible. 

The ~nly apparatus in your equipment which 
your passengers operate is the signal system. 
Does it make a good impression? Con
solidated equipment does. Is it modern? 
Consolidated equipment is. 

INVITE more passengers by heating and 
ventilating your cars comfortably with 

modern equipment. 

You may also learn how to save otherwise 
wasted heat by investigating Consolidated 
modern heating equipment. 

Investigate this possibility in connection 
with Consolidated equipment For trolleys, 
trolley-busses and busses. · 

NEW YORK 
ALBANY 
CHICAGO CONSOLIDATE 



]um.: 14, 1930 ELECTRIC RAILWAY JOURNAL 

our cars & 
perating Eco,iomy is obtaine d 
y ,,sing ~odern Eq1,ip1ne11t 

WITH a background of a quarter of a 
century's experience in design and 

manufacture of Door Operating Equipment 
... Consolidated equipment has been mod
ernized and simplified and requires a mini
mum amount of piping and wiring. 

Increasing safety, speed and service in
vites passengers and increases earnings. 
Consolidated pneumatic door operating 
equipment can aid you in attaining and 
coordinating these factors. 

Two hundred new Front-entrance, Center
exit Cars, recently built and now being 
placed in service in Brooklyn and Cleve
land are equipped with Consolidated door 
operating equipment ... including Auto
matic Electric Tread le Control for the Exit
doors. 

Why not consider the complete line of 
Consolidated Modern Door Operating 
Equipment for your Rapid Transit Cars ... 
Trolley Cars ... Trolley Busses . . . Gas Electric 
Busses and Gas Busses? 

37 / 

busses 

AR-HEATING CO., INC. 
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The transportation industry is growing
new problems of design, speed and mainte
nance constantly confront it. At the 
A. E. R. A. convention these problems 
( some of which are listed on the opposite 
page) will be discussed by operating man
agers and engineers. 

There is one factor common to each of 
these problems confronting the industry. 
It is lubrication! 

New engine designs, higher speeds, de
creased maintenance costs depend upon 
quality lubrication for success. For years 
Cities Service lubricants have assisted in 
the progress of the transportation industry. 

Cities Service engin~ers are experts on 

CITIES 
60 Wall Street 

transportation problems because Cities 
Service itself operates a fleet of more than 
4000 motor vehicles of every kind. It has 
had many lubrication problems of its own 
- • and has solved them! Cities Service ex
perts have studied and assisted in the de
velopment of the industry since its birth. 
They have designed and produced oils and 
greases that have constantly kept pace 
with the stricter demands placed on lubri
cation by advanced principles of trans
portation. 
A member of the Cities. Service staff of 
engineer·s will ·gladly study and discuss 
your luqrication problem, giving you the 
benefit of this billion dollar organization's 
years of lubrication experience. 

COMPANY 
New York City 

(O,..C[-llwM) 

KOOLMOTOR PRODUCTS 



June 14, 1930 ELECTRIC RAILWAY JOURNAL 39 

Topic 1. Improving Design to improve 
transportation Service. 

2. Increasing Speed of Operation. 

3. Reducing Vibration and Noise. 

-t-. Improving the Riding Qualities of 
Trucks. 

· 5. Progress in Trolley Bus Design. 

6. Meeting the Power Demand. 

7. Improving the Bus to increase its 
Usefulness. 

8. Advancement in Structural Design of 
Vehicles. 

9. Increasing the Effici.ency of Rapid 
Transit. 
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When a company is equipped with 
"Tool Steel" gears and pinions, gear 
maintenance costs practically disappear 

This is what one line is doing to reduce future maintenance. 

/). If O 

,. ,. ,, " 

•• 

L 3 \,.; .. . · - ,.;No.,._.t' .. ~ 
use of the latter suggested. • 

United Railways & Electric Company, Balumore, Md.. 
noted in the ELECTRIC RAILWAY JOURNAL of Dec._ 9 •• pur
chasing one hundred double-truck, semi-convertible, four
motor pay-within cars, _announ_ces th~t contracts have been 
awarded for the following equipment. 

Car bodies and truck• .••··~ O. ~r~t~,'/'~~panY 
Motors . . : .... ·· · · · ·· ····w:11~~.houae Traction BrtJteCompany 
Air brak .. • • • · · • • • · • • · • • • J O Brlll company 

... 
" 

" 

Seats .. • - • • • • • · · · · · • • • · • · Hunl er 111umlnaUnc Cal' Slsn Company 
Signs •· · •··· · ·· ··· · .. ..... 1ntematlonal Reglater Company -~~------'""'!~~ Registers . • • • · · · · · ···· ···Johnson Fare Box Company 

41111 

------12:l~~:~~::· Pt~;,oii~-:: :: :::: Too~~~:t:lecu•&~~!r: .. c::iy 

/kl.. 

Electric htatera • · · · · · · · · -~n dell & Mac Duffie Company 
\Vheelguarda - • • · • · · · · · · · · e:ional car W'heel company 
Car wheel• • • • · · · · · • · • · · · ·~• t ional Brake Company 
fnC.~ti:~•~~~. :::::: ::::: ~ w. Hunt & Company 

TRADE NOTES 

~ 

ltoze 14, 19Jo 

121 
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NOTE: The Pinions 
bought in 1913~ 1914, 
1916 are still only 
about½ worn out. 

The Tool Steel Gear & Pinion Co. 
CINCINNATI-OHIO 
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YES T ERDAY 

AND 

The practice of usmg heavy 

viscous oils for electric railway car journal lubrication 

is being revolutionized. • Today, after years of research 

June 14, 193/J 

,, 

and study, The Texas ~ompany is providing the Electric Railway Industry with an entirely new 

system of car journal lubrication: Texaco Levis Oils and Texaco Oil Seals. • This new system of 

car journal lubrication is now in use on many electric railway properties; and the effect is notable: 

1. The cost of lubrication has been lowered. • 2. Power savings of considerable proportions are 

being attained. • 3. Hot box trouble and excessive waste consumption have been ended. • 4. 

Marked reduction in maintenance costs. • Ask The Texas Company to send a lubrication en

gineer who will lay the facts before you. You will be interested in the results that are being 

accomplished-and the savings which you can enjoy through the use of The Texaco System of 

Electric car journal lubrication. 

TEXAC O 
LUBRICANT T HE T EXAS COMPA...,_.Y 

13:i East 42nd Street, :Sew York City 
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r,a~ r ~ O"e of <he so New Type, ~ 4 I J Light Weight, One-Man Cars 
recently built for the Des 
Moines Railway Company. 

for Des Moines 
NOTE the well-proportioned design of these 

cars-the low, streamline effect obtained by 
the balanced relation of roof height, letter board, 
windows, and side sheets- the wide single sash 
windows that give maximum unobstructed vision. 

With a 42' O" overall length, these cars seat 51 
passengers comfortably with a 31 inch spacing 
between seats. Low step heights are provided-

15 and 13 inches respectively-with step 
wells and folding doors. 

Every feature from the exterior design 
to the interior finish and equipment has 
been chosen with regard to pleasing 
appearance and passenger comfort. 

The color scheme adds an unusyally pleasing tone 
to the interior of these cars. An enamel finish has 
been used with a light cream headlining shading to 
dark brown wainscoting that matches the brown 
leather, semi-bucket seats. 
Dome lights over the center line of seats provide 
excellent and attractive lighting. 

ailt Cummings No. 64 Equalizer type Trucks contribute to the 
lightweight, quiet, smooth riding qualities of these cars. 

CUMMING§ CAR AND COACH CO~ 
111 W" Monroe St" Chicago, lit 
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Balanc 
Brak in 

Simplex· Multiple Unit Clasp Brakes 

AMERICA 
NEW YORK 
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ith Safety 
for P.R. T. 

TEEL FOUNDRIES 
CHICAGO ST. LOUIS 
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New York 

ELECTRIC RAILWAY JOURNAL 

MORE than 26,000 cars in these and hundreds of other cities 
throughou t the United States and Canada are equipped with 
Utility Heating with Chromalox Strips, Regulating, and Ventilat

ing Systems. They have been proven in all climates under all weather 
condition-their design is the result of many years' experience in this 
wide field. :rhey are successful from the operator's standpoint both in 
economy of electrical energy and in the revenue-building comfort assured. 

Let us tell you the details ab(!ut Utility advantages. 

2241 TO 2247 INDIANA A VE. CHICAGO, ILLINOIS 

June 14, 1930 

Montreal, Can. 
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A C-OACH FOR, EVER; 

I ( 

"" l 

--· P. -~ .. i-~• ...,• l!,I.· --

City Service Coach 
21,23 passengers 

Brief 
Specifications 

WHEELBASE: Standard 185"; Special 215" 
ENGINE: 6 cylinder. Overhead valve 90 hp. 
FRAME: Pressed steel. Rigid type. 7 cross 

members 
AxLE: Underslung worm and wheel 
LRAKES: 4 wheel cuplex hydraulic with 

' vacuum bccster 
TRANSMISSION: Unit power p1ant type, 4 speed 
GENERATOR: 12 volt, 600 watt 
71R12s: ftandard. 34 x 7.5 balloon; Dual rear 

Special. 36 x 8.25 balloon; Dual rear 
CASCLINE TANK: 46 gal. capacity 

Complete body and chassis 
specif.cations on reauest 

"' r e 

\ 
For Light Traffic 

For Frequent 
Headways 

J 

Standard Observation 
Parlor Coach 

21 passengers 

~ 

/ 

I 

Parlor Coach 
16 passengers 

Special Observation 
r\ 1 r""C 1 



For 
De Luxe Express Service 

Feeder Line Service 
Small City Service 
Intercity Service 

!/; 

\ 

) 

Parlor Coach 
17 passengers 

Standard Observation 
Parlor Coach 

21 passengers 

C ity Service De ' Luxe 

City Service Coach 
21-23 passengers 

Special Observation 
Parlor Coach 

215" wheelbase 
25 passengers 

Brief Specifications 
WHEELBASE: Standard 18511

; Special 215 11 

ENGINE: 8 cylinder. V type; 95 h.p. 
FRAME: Pressed steel. Rigid type. 7 cross members 
AXLE: Underslung worm and wheel 
BRAKES: 4 wheel duplex hydraulic with vacuum booster 

Emergency brake on double drums on propellor shaft 
TRANSMISSION: Unit power plant type, 4 speed 
GENERATOR: 12 volt, 6oo watt 
TIRES: Standard 34 x 7.5 balloon; Dual rear 

Special 36 x 8.25 balloon; Dual rear 
GASOLINE TANK: 46 gal. capacity 



A Nationally Famous ModelL 
Now Available With Many 

New And Noteworthy 
Improvements 

City Service Coach 
Provides a maximum of comfort for 29 
seated passengers with unusually liberal 
seat spacing (31 inches). An alternative 
arrangement provides seats for 31 pas, 
sengers or for 29 passengers with air 
operated rear door. Air operated front 
door standard. 

Chassis 
WHEELBASE: 225" 
ENGINE: 6 cylinder. Sleeve valve; 100 h.p. 
Axus: Front-Heavy reverse Elliott type 

Rear-Underslung worm and wheel 
BRAKES: 4 wheel Westinghouse air. Gun iron drums with 

easily removable brake liners • 
TRANSMISSION: 4 speed midship mounting, 3 point suspension 
GENERATOR: 12 volt; 600 watt 
T1RES: 40 x 9 balloon; Dual rear 
Al,n ,..,,.;1,,1,1p er"'"' f..rl.--rt:ri h h fl'1PT'1P11rl ,,,i1,,,,. n,oine. 11.t 

Body 
Rigid all-metal construction. (Chiefly duralumin 
and other aluminum alloys.) A great achievement 
in body building. Remarkably strong and endur, 
ing. Maintenance greatly simplified and upkeep 
costs greatly reduced. Built throughout of stand, 
ardized parts and sections which fit as accurately 
as the chassis parts. Sections easy to renew with 
unskilled labor. Many parts interchangeable. 

Complete chassis and body specifications 



I 

A Powerful Fast Accelerating 
Mass Transportation Vehicle 

With Capacity To Handle 
Maximum Peak Loads 

WHEEL BASE: 240" 

l 

City Service Coach 
with comfortable seats for 38 passengers and 
ample room for standees. Front and rear doors 
air operated. 

Chassis 

ENGINE: 6 cylinder. Overhead valve. Type 616 150 h.p• 
Silenced with Zero-lash adjuster. Counter' 
weighted crank-shaft with harmonic balancer. 
Dual ignition, dual down draft carburetors, dual 
fuel pumps, dual coils and condensers. 

AXLE: Full flcating worm drive 
BRAKES; 4 wheel Westinghouse air. Gun iron drums with 

easily removable brake liners 
TRANSMISSION: 4 speed midship mounting 
GENERATOR : 12 volt_ •Ho w:i tt 

Double Deck Coach 
Seats for 62 to 70 passengers. Available with 
open or covered upper deck. 

Body 
Same design and construction as z,29. Ad, 
vantages of this type all-metal body include 
big reduction in excess dead weight, great 
structural strength, increased safety and pro, 
tection against fire. Being all metal it has 
longer life and greater endurance and greater 
resistance ag;:,inst disintegration from the ele• 
ments. It has thinner wall sections and more 
body and revenue area, greater window area 
and improved vision for passengers, with 
greatly simplified maintenance. 



I ( 

\ 
( 

F_or De Luxe Mass Transpor, 
tation in Cross Country 

Service. Intercity, Inter, 
state and Trans, 

Chassis 
WHEELBASE: 2;0" 
ENGINE: 6 cylinder. Overhead valve. Type 616 1;0 h. p. 

Silenced witn Zero-lash adjuster. Counter, 
weighted crank,shaft with harmonic balancer. 
Dual ignition, dual down draft carburetors, dual 
fuel pumps, dual coils and condensers. 

AxLE: Eevel gear, full floating 
BRAKES: 4 wheel Westinghouse air. Gun iron drums with 

easily removable brake liners 
TRANSMISSION: 4 speed, unit power plant type 
GENERATOR: 12 volt, 7;0 watt 
TIRES: 40 x 9.7; balloon; Dual rear 
Gasoline capacity: 140 gal. Dual tanks 

Observation Parlor ( 
33 passengers. Reclining chairs 
auxiliary folding seats for seve , 
ditional passengers. 
A 29 passenger parlor coach o 
type also available on the 225

11 
\I 

· base standard chassis with 
616 1;0 h.p. engine. 

Body 

Fully de luxe. Overall coach 
length 32'; width 9611

; head~ 
room 79"; 4011 reclining chairs 
with individual backs and head 
rests. Interior luggage rack. 
Dual Tropic-Aire Heaters 

Complete body and chassis 
specifications on request 



The 
Greatest Name in 

Commercial Highway 
Transportation 

\ is back of ; 1/J 

YELLOW COACHES "• ... 

E reason for Y el, 

ow Coach perform, 
ance is easy to understand when you are fa, 

rniliar with the unexcelled engineering, research, 
testing and manufacturing facilities that play an 
essential part in the production of Yellow equip, 
ment. 

Yellow Coaches are built in a great new $8,ooo,, 
ooo plant at Pontiac where there is every mod, 
em facility for efficient, economical production. 
Among production men, the General Motors 
Truck Company plant is rated as one of the 
most modern and efficient, as well as the largest 

plant in the world devoted exclusively to the 
production of commercial transportation ve, 

hicles. 

To really appreciate its size, its capacity and its 
flexibility of operation and the modern methods 
employed to reduce labor waste and improve 
efficiency of production one must visit and in, • 
spect this great plant in person. 

Only by coming to Pontiac, as many Coach 
operators do, can these economic advantages be 
properly demonstrated and visualized and their 
relation to the progress of highway transporta, 
tion be correctly valued and understood. 



First Choice 
of America's 

Leading Operators 

YEAR after year the elec, 

tric railways have consistently bought far more 
Yellow Coaches than any other make. 

Year after year, Yellow consistently leads among 
steam railway operators. 

Far more Yellow Coaches are placed in operation 
every year, in all classes of service, than any other 
rpake of coach. 

It is this combined judgment of so many successful 
and experienced operators that furnishes conclu, 
sive evidence of the superior operating value of 
Yellow equipment. 

YELLOW COACH 
FLEETS 

Of 40 Or More Coaches 
(April 30, 1930) 

Public Service Co-ordinated 
Transport ................ 1,705 

Chicago Motor Coach . . . . . . . . 549 
Greyhound System. . . . . . . . . . . 466 
Philadelphia Rapid Transit. . . . 465 
Fifth Avenue Coach, New York 254 
Peoples Motorbus, St. Louis. . . 196 
Toronto Transportation Com• 

mission . . . . . . . . . . . . . . . . . . . 120 
Illinois Power & Light........ 114 
Eastern . Mich. Motorbuses, 

Detr01t................... 113 
Department of St. Rwys., De, 

troit..... . . . . . . . . . . . . . . . . 106 
Washington Railway & Electric 

Co....................... 86 
Connecticut Co., New Haven.. 82 
International Railway Corp., 

Buffalo...... . . . . . . . . . . . . 81 
New England Transportation 

Co., Boston. . . . . . . . . . . . . . . 81 
Montreal Tramways......... 70 
Milwaukee Electric Rwy. & 

Light.. . . . . . . . . . . . . . . . . . . 66 
Pittsburgh Motor Coach Co.. . 59 
Camel City Coach, Winston, 

Salem, N. C............... 56 
Shore Line Motor Coach, Ham, 

mond, Ind . . . . . . . . . . . . . . . . 56 
Northern Ohio Power & Light 

Akron .................. : 55 
Blue & Gray Transit, Charles• 

ton, W. Va............... 54 
Provincial Transport, Montreal 45 
Washington Rapid Transit.... 45 
Worcester Consolidated Street 

Rwy .. ,................. 45 
Community Traction Co., 

Toledo................... 44 
Metropolitan Motor Coach, 

Chicago.................. 43 
Boston & Maine Transportation 42 
Union Pacific System. . . . . . . . . 42 
Detroit Motor bus Company... 40 
Wisconsin Power & Light Co.. 40 

and over 400 other Yellow Coach 
fleets of less than 40 coaches 

r 

For the true test of leadership is performance. 

That Yellow operators know and appreciate the 
value of Yellow Coach dependability, endurance 
and low operating costs is proved conclusively by 
this significant fact-

80 per cent of Yellow Coach sales are repeat sales. 
Yellow Coach operators choose Yellow over and 

ove~ an~ over again. 

It is logical to select equipment that has back of it 
such convincing proof of leadership. 

GENERAL MOTORS TRUCK COMPANY 
Pontiac, Mich. 

Subsidiary of Y,1/ow Truc!t & Coach .Man11Jacf11ring Co. 
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ONG 
AUTOMOTIVE 
CLUTCHES 

AUTOMOTIVE 
RADIATORS 

A 
NEW 

HEAVY 
' 

DUTY 
DESIGN 

FOR 
BUSES 

TRUCKS 
AND · 

TRACTORS 

LONG MANUFACTURING 
COMPANY 

DETROIT, MICHIGAN 

55 
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Subsidiary and affiliated 

public utility companies of 

STANDARD 

GAS & ELECTRIC 

COMPANY 

serve J,588 cities and 

towns, with combined 

estimated population of 

6,300,000, in twenty 

states. As of December 

31, 1929, customers of all 

classes were 1,592,188, 

and total installed elec

tric generating capacity 

was 1,390,214 kilowatts . 

Transportation service, 

either electric railway, 

motor coach, or both, is 

supplied in 147 cities 

and towns, including San 

Francisco and Pittsburgh. 

THE SYSTEM INCLUDES: 

The California Oregon Power Company 

Duquesne Light Company (Pittsburgh) 

Equitable Gas Company (Pittsburgh) 

Kentucky West Virginia Gas Company 

Louisville Gas and Electric Company 

Market Street Railway Co. (San Francisco) 

Mountain States Power Company 

Northern States Power Company 

Oklahoma Gas and Electric Company 

Philadelphia Company 

Pittsburgh Railways Company 

San Diego Cons. Gas and Electric Co. 

Southern Colorado Power Company 

Wisconsin Public Service Corporation 

Wisconsin Valley Electric Company 

Deep Rock Oil Corporation 

BYLLESBY ENGINEERING AND 

MANAGEMENT CORPORATION 

ENGINEERS-MANAGERS 

231 South La Salle Street, Chicago, Illinois 
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ono 
prepares for the 

TRACKLE·ss 
TRO.LLEY! 

_ f t' ~ 
7 r ·"' \ . 

'~ \•'I.'\ 

the new trackless trolley being installed by the Chicago 
Surface Lines, old, dependable Phono-Electric Wire has 

been selected. 

The route covers thirty miles, and for the initial in

stallation 3/0 Phono (Hi-Con) is used for the positive and 

negative circuits. 

In this most modern elec:ric traction there is the need 
for an unusually t0ugh wire-to resist side stresses safely. 
Phono-Electric provides the strength and corrosion resist• 
ance necessary to long, low maintenance service. With a 
tensile strength far above copper, it offers comparable elec• 
trical characteristics because of high conductivity. 

A pioneer alloy, Phono-Electric is the leader today for 
overhead uses-including clamps, bolts, nuts, hanger rods, 
and wire. 

Write to Bridgeport for detai/J of Phono Alloys 1111d 

their application to the entire catenary str11ct11re 

~ . 
, · • 11 Bronze Alloy 

~ h. - ~ ... 

P ono-Electr1c 1RouEv&sPAN w1RE 

57 

RIDOEPOR.T BRASS COMPANY General Offi~es,Easi:Main St, BRIDOEPORT, CONN. 
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the growing circl 
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. 
growing 

familiar faces that gr t us now 

and again through the usy decades 

-the increasing res ct for those who 

are growing in the Electric Rail-

w~y lndu 

cumulation of pleasant memor· 

the appreciatio·n of the good 

These are real co ensations to all 

orked together over 

G. CO~LIER, 
NEW YORK 

59 
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TRACK 
maintenance-drops a 

Heavy Burden 

No LONGER is track maintenance on the 
fifty leading roads that have installed 

the new Wharton crossing heavily burdened 
with excessive crossing costs. 

For these roads are no longer dependent on 
crossings not scientifically designed and en

gineered to meet the severesttests of service. 

The new Wharton crossing is the first and 
only crossing scientifically designed and 
built to withstand the ceaseless pounding of 
locomotives, cars and loadings. It will give 
·far longer service, and appreciably lower 

crossing maintenance under any operating 
condition. .. 

Learn more about the design of the new 
Wharton crossing and the service it is giv
ing on leading roads. Ask for bulletin 1 C. 

Wm. Wharton Jr. & Co. 
INCORPORATED 

EASTON, PENNSYLVANIA 
SALES OFFICES : Pittsburgh Chicago Houston Montreal New York 

Philade lphia Bosten San Francisco Scranton las Angeles 
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~EASONS WHY 
Tucolith is the popular flooring material 
for cars and husses. • 

1. Long Life 4. Fireproof 
2. Attractive 5. Sound Deadence 
3. Non-Slip Surface 6. Sanitary 

TUCO PRODUCTS CORP. 
30 CHURCH ST., NEW YORK 

122 SOUTH MICHIGAN A VE., CHICAGO 

61 



62 ELECTRIC RAILWAY JOURNAL June 14, 1930 

THE NEW 
TIMKEN 

LUBRICATED 
EXCLUSIVELY 

by 

STANDARD 
OIL COMPANY 

(INDIANA) 

LOCOMOTIVE 

This great Timken Locomotive inaugurates 

a revolutionary departure in locomotive 

design. It is the first locomotive ever built 

to be so completely equipped with roller 

bearings. 

On the first series of test runs, just com

pleted, Standard Oil Company {Indiana) 

Lubricants were used for the entire lubrica

tion of the locomotive. It speaks well for 

these lubricants that at no time did they 

fail to function perfectly, contributing fault

lessly their share to the 100% performance 

given by all roller bearings. 

Standard Oil Company {Indiana) Lubri

ca•nts will be used on this locomotive when 

it goes into service on America's leading 

railroad systems. 

STANDARD OIL COMPANY (Indiana) 
910 South Michigan Avenue Chicago, Illinois 

BlllCANTS FOil ALL INDUSTllV 
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Use your own cost 
figures for repairs 
to rail joints - - -

HERE is a simple and convenient estimate form for comparing 
actual costs of joint repairs. Try it, using · costs from your 

own actual experience. Your own labor costs! Your own "local 

conditions"! Tell us the rail section and we will furnish the cost 

of the Thennit material. 

See for yourself what the difference is! 

A · careful analysis of the comparative costs will show that a per• 
manent Thennit welding job costs but little more than the ordinary 
patch job. The difference of a few dollars, at most, affords a 
Thennit-welded joint which lasts as long as the rail itself. Th 
patch job usually has to be done over again in a few years, and the 

life of the rail is actually shortened. 



TIMATE for 
PATCHING 

bolted joint -

t permit from city 
opening street .......... . 

, tify Transportation 
partment of work ........ . 

BOR 
en Pavement 

ove old plates 
clean rail ............. . 

face Joint ..............• 

cksmith and replace plates .. 

·1ding up and welding ..... . 

lace Concr~te .......... . 

lace Pavement .•........ 

nding ................. . 

1cking Material and Men .. . 

tchmen ................ . 

ays to Traffic ........... . 

erv1s1on ............... . 

I cl .......•.............. 

TERIAL 
ng Material ...•.. . : . . . 

rete Material . . ( ••...•. 

~

sand Plates ~ ....... . . . 

M 
. I. r) 

ng atena ........ .. . 

estimated Cost . . .. 

- -
'-:XX XX 

XX XX X 

ESTIMATE for 
THERMIT-WELDING 

old bolted joint -

Get permit from city 
for opening street .......... . 

Notify Transportation 
Department of work ........ . 

LABOR A 
Open Pavement . . . ... . .... . 

R 
Remove old plat~ 
and dean rail . ......... ... . 

r 
Surface Joi!1t . . . ........ ... . 

THERMIT @ ..., 

WELD . . .. . ... . . ... .. . 

Replace Concrete . ........ . . 

- -
xxxxx 

xxxx x 

. . . . . . . . . '--y Grinding ................. . 

. ..... . I: . > Trucking Material and Men .. . 

. . . . . . . . Watchmen ........•........ 

Delays to Traffic ........... . 

. ... . i .. Supervision ............... . 

Miscl. •............•....... 

Total Labor ...........•.... 

MATERIAL 
Paving Material ........... . 

Concrete Material .......... . 

THERMIT 

MATERIAL •...... .. .. 

Total estimated Cost . .. . 

® 3 man-hours 
@~ Thermit Material depends on rail section. 

Send 'for data. 

-
--



--

---

= -

You pay for Thermitwhether you use it or not 
,-TAKING your own figures from the estimates suggested on the preced-

ing page isn't it far cheaper to Thermit weld once, than to patch the 
same joint two or three times in the next few years? The honest answer 
must be-yes ! In this sense you more than pay for a Thermit weld, even 
if you don't use it. 

Think of the saving of wear and tear on the track structure and on rolling 
stock, if a permanent smooth welded rail replaces a lot of troublesome joints. 

Think of the better public feeling when track is permanently fixed, instead 
of constantly being tom up for joint repairs. 

And you may be surprised to learn how much wear can be secured from 
old rail that now appears to be near the end of its useful life. Thermit
welding has rejuvenated many an old piece of track that was thought to be 
ready for complete reconstruction. 

We shall be glad to inspect old track, make recommendations, and furnish 
estimates for getting rid .of the rail joints once and for all. 

Send for estimate sheet which contains the items listed 
on the third page of this insert. 

METAL L THE&Ml'l' ,co~POR,ATI0 
121) BR.,9ADWAV • NEW YO'lli. N.V. 

PrrrBBURGH CHICAGO BOSTON SOUTH SAN FRANCISCO 
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•• a new light weight equipment • • • • • • 

.. especially designed for maintenance work 

•• simple and efficient in operation. 

.• and at a new low price! • • • • • 
• • • • 

• • • • 

[ 

There are no exhibits at this year's Con-vention. ii 
So we take this means of displaying our new II 

equipment. Further details on request. ~ 

67 
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METAL &.., THER,MIT CO~POR-ATIOW? 
1')..J) BR..,.OADWAV • NEW YO~. N.V. 

PITTSBURGH CHICAGO BOSTON SOUTH SAN FRANCISCO TORONTO 
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fl~ 
TIRES 
UJ 

The Big Swing 
is to U. S. Tires 

OYAL TIRE SER 
INC. 

June H. 1930 

MISSOURI-PACIFIC TRANSPORTATION COMPANY 
OF ST. LOUIS 

Another great Bus Fleet" 
recently equipped with the 

U.S. ROYAL 
H E A V Y S E R V . I C E 

UNITED STATES RUBBER COMPANY ~ WORLD'S LARGEST PRODUCER OF RUBBER 
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60 Electric Railways 
bought Haskelite or 
Plymetl during the past 
year. Note the following 
list: 

Atlantic City & Shore R.R. 
Burlington Rapid Tran•lt Co. 
Blrmlor;bam Electric Co. 
IJrooklyn & Queens Tmnslt 

Corp. 
Chicago Surface Lines 
Chicago, North Shore & 

ltllwankee R.R. Co. 
Cblmgo, South Bend & 

Xorthem Jndlana R.R. Co. 
Chicago, Soutb Shore & 

South Bend R.lt. 
C'lnrlnoatl Street Ry. Co. 
Clevel,wd JlallwBy Co. 
Colnmbus H.y~, Power & 

Ught Co. 
The Connt>~tic:ut Company 
Danville Traetlon & Power Co. 
Delrol, Street Railway• 
Des llolnes City Jlallway Co, 
Dololli Street Hollway Co. 
F.astero lllchlgan Railways 
t·ort Smlth Traction Co. 
Georgia Power Company 
Grand Jtaplds Railroad Co. 
Harrisburg Railways Co. 
Houston Eleclric Co. 
lndlaoapolls Street Railway 

Co. 
.racksom·llle Traction Co. 
Kno:nllle Power & Light Co. 
Lake Shore Elertric Ry. Co. 
Louis,·llle ltailway Co. 
Los Aogeles ltalhrny Corp. 
lWwnukee t:Icctrlc Ky. & 

Light Co. 
Na&hvllle Railway & Light Co. 
New 1·ork & Qoeens County 

Ry. Co. 
New mn·en & Shore Line 

Ky. Co. 
:Sew Orleans Public Sen·tce, 

Inc. 
~orthern Ohio l'owt"r & 

IJght Co. 
~orthern States Power Co. 
Northern Texas Traction Co. 
Oklahoma Jtalhrny Co. 
Omaha & Council Bluff's St. 

Ry. Co. 
l'aclfto Electric llail way Co. 
Philadelphia Rapid Transit Co. 

ELECTRIC RAILWAY JOURNAL 69 

l'ilt • burgh Railway• Co. 
Public Servlre Coordinated 

Tra1L~port 
noohester & Syracnse R. R. Co. 
Ro,kforil Electric Co. 
Saskatoon llnnlclpal 

Railways 
So,·annoh Elcrtric & Power 

Co. 
Trenton & :Mercer County 

Traci Ion Co. 
United Electric Railwa ys Co. 
Unit,d Service Company 

(The) 
United Traetion Co. 
Utah Light & Traction Co. 
Virgln iB Electric & Power Co. 
Virginia Publlo Service Co. 
Washington, Raltimore & 

Anna1>olis l<:14,clrlc ltail
road Co. 

w ... tern Ohio R11ilway & 
I•ower Co. 

Wost l'enn nailways Co. 
Wichil 1< Falls Traetlon Co. 
Wisconsin Power & Light Co. 
Wllk<s-Uarre Railway Co. 
Youngstown llnnlcl1ml Ry. 

Co. 

The largest operators 
choose Haskelite products 

The advantages of Haskelite and Plymetl 
in producing safe and economical cars 
and buses are recognized by the leading 
electric railways throughout the coun
try·. When quality is sought in roofs, 
side panels, interior trim, or floors , con-. 

suit a Haskelite 
engineer. Let us 
give you data 
on Haskelite 
and Plymetl 
applications 
and furnish es
timating costs. 

ElU-6-H-Gny 
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STARK ELECTRIC 

The Ren1edy for Low Joints Caused by Wear 

The Stark Electric Railroad 
Company of Alliance, Obio, have 
completed the rehabilitation of 33 
miles of open track by a 100 % 
installation of True Temper Tap
ered Rail Joint Shims. The first 
shims were used in January, 1928, 
and proved to he such an econom
ical and satisfactory method of 
restoring a worn track to first class 
condition that the entire line was 
put into shape using the same 
device. 

This outstanding track rehabilita
tion job was accomplished at low 
cost for both material and labor. 
The cost of True Temper Tapered 
Rail Joint Shims was about¼ that 
of any other acceptable method 
and this was the only material 
cost as the existing bars and rails 
were used. Labor cost for installa
tion was low as the shims are 
applied by loosening the joint 
bolts and slipping them in place. 

The application of True Temper 
Rail Joint Shims levels up worn 
rail joints and restores the track to 
first class condition. Riding qual
ities are thuEi· 7"gr;;atly improved, 
passenger traffic encouraged, car 
mainte11en~_c costs are reduced, 

~ 
Stark Electric Joint Shim installa- ~ 
tion. Note conformity to worn fishing 
angle and restoration of rail to 
originl'l true surface. 

This, and other pictures here, taken 

~ 
on double track. Note conformity of ~ 
shim to nnequal wear in leaving and 
receiving end of joint. 

• 

WUE IEMPER IAPERED 
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RESTORES ENTIRE 
OPEN TRA~K MILEAGE 
• • .WITH !RUE IENPER 5HJM5 

~ 
The above shows outside of joint 
illustrated on opposite page. Note ~ 
insertion of shim without interfer
ence with rail bonding. 

~ 
Picture below shows tapered rail ~ 
joint shim in position after two years 
of service. Note perfect rail surface. 

power consumption is kept on an 
economical basis and track main
tenance cost is held down. 

Mr. J. H. Weber, superintendent 
of ways and structures, The Stark 
Electric Railroad Company, says 
in effect, ~~1 never could have done 
the job of properly rehabilitating 
our track mileage without the use 
of True Temper Tapered Rail 
Joint Shims." 

What has been accomplished on 
this road can he accomplished on 
any other by the use of True Tem
per Tapered Rail Joint Shims. 
These shims are made in 4 length 
and thickness combinations. Full 
information gladly furnished on 
request. 

Tl1e American Fork & Hoe Co. 
General Offices: Cleveland, Ohio 

Factory: North Girard, Pa. 

District Offices 
Whitehall Bldg., New York, N. Y. 

Daily News Plaza, Chicago, III. 

Representatives at 
Boston, Denver, Detroit, Minneapolis, St. Louis 

and San Francisco 

Foreign Representatives 
W onham,lnc.,44 Whitehall St., New York, N. Y. 

and 68-72 Windsor Honse, Victoria St., 
London, S.W.-1. 

• 

f RAIL JD/NT SHIM 
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You can win bacl( the ·crowds 

with improved equipment ... 

ELECTRIC railway and bus line operators everywhere 

now realize that to get peak crowds - and to hold 

them - to bring back the days of the full fare box, re

quires the use of improved equipment that caters to the 

public's desire for greater comfort and faster transporta• 

tion. It is here that Johns-Manville Service to Transporta

tion plays its part by assisting you to modernize your 

equipment in a way that will, at the same time, keep 

down maintenance costs. 

Johns -Manville Insulation brings quiet and comfort 

to the interiors of cars and buses. J-M Hair Felt for 

upliolstery is comfortable to the rider, and sanitary 

. . . J-M Flooring provides safety underfoot aIHl 

bears the onslaught of the heaviest passenger traffic. 
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Listed below, to serve as a convenient reminder, are 

these -and many other of the products around which 

Johns-Manville Service to Transportation is built. 

Let J-M products contribute to the comfort your pas

sengers demand. It may be an important step in selling 

the crowd whose regular fares push down operation costs. 

Install J-M materials as standard equipment, as many 

other lines throughout the country have done. Johns

Manville Service to Transportation has kept pace with the 

needs of this growing industry and is now prepared to 

supply an invaluable service to the development of the 

electric railway car and the bus. Address Johns-Manville,• 

New York, Chicago, Cleveland, San Francisco, Montreal. 
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Johns-Manville 
SEUVICE TO 

TRANSPOUTATION 

I OH NS-1'I ANVILLE SERVICE TO TRANSPORTATION 

li
CKINGS • REFRACTORY CEMENTS , FRICTION TAPE • INSULATING TAPE • CELITE FOR CONCRETE 

AR AND BUS FLOORING , READY-TO-LAY ROOFING • FIREPROOF BRIDGE DECKING , WATERPROOFING 
UILT-UP ROOFING • BUS AND AIRPLANE INSULATION • l\lASTICOKE FLOORING , ASBESTOS SHINGLES 
IOKE JACKS • ELECTRICAL PARTS • TRANSITE PIPE , PASSENGER AND REFRIGERATOR CAR INSULATION 

TRANSITE • INSULATIONS • BRAKE LINING AND BRAKE BLOCKS 



74 ELECTRIC RAILWAY JOURNAL 

44½ 
ERICO 
THERE are 37,000 miles of 

Electric Railway trackage in 
the United States. (See Elec
tric Railway Journal for Janu
ary 1930). 

Of this mileage, users of Erico 
Rail Bonds represent a total of 
44.3 %. 
For your information-as well 
as profit-let us tell you why. 
Write today. 

ELECTRIC RAILWAY 
IMPROVEMENT CO. 

2070 E. 61st Place, CleYeland, Ohio 

June 1-1 , 1931 





• • • buy 



[)odge Coaches 
Your Investment Will Be Smaller, Your Costs Lower, Your 

Schedules More Dependable, Your Patrons Highly Pleased 

Operators, in large cities and smaller, have 

proved by performance tests and cost 

analysis the fitness of Dodge Brothers 

Motor Coaches for present-day service. 

Powerful, smooth, flexible, six-cylinder 

engines and sturdy four - speed _trans

missions assure time - saving acceleration 

in traffic or on the open road. Internal

expanding, hydraulic four - wheel brakes 

provide deceleration that is safe and 

certain. Thus, operators are enabled to 

maintain higher scheduled speeds. Their 

investment in equipment need not be as 

large. Their operating and maintenance 

costs will be less. 

And the comfort, the dependability and 

the appearances of these modern coaches 

attract patrons and insure more revenue. 



r;, :'· ~l..., :4 ., ··~ 

c, 

~ 

i 
-J 

AND YOUR 

MAINTENANCE COSTS WILL 

CONTINUE LOW BECAUSE A 

DODGE BROTHERS DEALER--

ON E OF YOUR REPUTABLE 

LOCAL BUSINESS MEN

CARRIES AN AMPLE STOCK 

OF REASONABLY PRICED 

REPLACEMENT PARTS • • • 

D □ D6 1E- BR. □ THE- R f 
MOTOR. C □ ACHE- 5 
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PerSin,!le 
'&ackliut 
No Nointeno11ce 
In :Len "Years 

A Track Design 
Selected hy 

An Engineering Commission in 1920 
Approved by 

The Detroit Engineering Society 

Adopted As Standard By The 
Department of S treet Railways 
and Installed as Follows: 

8.5 Miles in 1920 
34 .. 0 .Miles in 1921 

4.0 Miles in 1922 
11.0 Miles in 1923 

5.0 Miles in 1924 
4.0 Miles in 1925 
4. 7 Miles in 1926 
1.0 Miles in 1927 
9.0 Miles in 1928 

15.0 Miles in 1929 

79 

ND NOW lg MILES TO Bf INSTALLED IN 1930-
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ELECTRIC RAILWAY JOURXAL 

IN DETROIT-

Uniform Paved Track Is As

sured by the "MORTAR

FLOW" PRINCIPLE of 

Vibrating Concrete Around 

the Track Structure. 

June 1./, JQJU 
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THE "JIIORT AR-FLOW" l'ULSATOR clamps to bot/1 r,,ib. Vibmtes 
whole trllck structllre 5500 times " mi1111te- Concrete is bo11de,l to steel 
t1s tl,e cement is forced into erery 111iu11te credce. All t·oids are filled. 
E11tire structure is seale,l i11to a 1111ifietl monolith. 

81 
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STANDARDIZATION 
On April 21, 1861, a special 
committee was appointed by the 
Franklin Institute to study the 
problem of standanlizing screw 
threads. 

The first re11ort was made 
December l, 1864, in which was 
r ecommended the thread system 
designed by William Sellers and 
since known as the U. S. Thread. 

These aceom_plishments were 
brought about because of the 
need of stanclnrdized tliread~ by 
American Railroails for deuelop
ment of liues ancl f"q~if>rnent. 

The National Screw Thread Com
mission, The American Societ~· 
of l\lechanical Engineers, the 
Society of Automotive Engineers 
with the cooperation of promi
nent mmiufacturcrs of special
ized thread products have f"arried 
forward the work. 

Today terminology, symbols, 
tools, toloranccs, fit, gages, all 
are standardized. Thousands of 
sizes and styles have been elimi
nntf"d, l\lillions of dollars hnvc 
been sa,·ed b~· mannfaC"turers 
and users. 

] u11 e U-, 1930 

ffith~ 

Cincinnati Car Corporation 
CINCINNATI, OHIO, U. S. A. 
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JT LONG has been the custom of the Electric Railway Industry 

to specify in detail the type of rolling stock for their lines. 

Why? Simply custom. 

Well known is the fact that to have any product specially built 

increases the cost. In an effort to reduce this expense standard

ization has become tl~e order of the day. 

From a background of practical operating experience, the build

ers of Cincinnati cars view the Electric Railway Industry as a 

whole. From our experience and study we are convinced that 

greater standardization of street cars is possible. 
. 

Standardization will enable manufacturers of street cars to put 

their shops on a production basis and build more economically. 

This, in turn, means that the Electric Railway Properties benefit 

from the economies effected; can procure rolling equipment at 

less cost and thus materially reduce the capital investment. 

Because of a keen understanding of operating conditions and 

many years' experience as car builders the management of the 

Cincinnati Car Corporation is unusually well qualified to help 

the individual operator with a program of standardization. 



Public Service 

Coordinated Transport 

System on the streets 

of Newark, N. J. 

Johnson Fare Systems 

will register-

Nickels and Dimes 
Dimes, Tokens, and Half 

Fare Tokens. 
Nickels, Dimes, and 

Quarters. 
Any of the above coins or 

tokens singly. 

ELECTRIC RAILWAY JOURNAL June 1-1.1930 

can now be 

Zone Fares. TERMS UPON REQUEST 
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~ __,_:fed lransport 
ofNewJe1·sey 

fully equipped with 
),000 Johnson 

• 
Jectr1c 

Fa1·eBoxes 
Isn ' t it significant that this, the largest coordinated trans
portation company in the country, and undoubtedly one of 
the most progressive, has adopted Johnson Electric Fare 
Systems for both bus and street car operation. 

Over 1600 buses and 1400 street cars on this vast system are 
equipped with Johnson Type J Fare Boxes. 

• The fact that the new type J Fare Box is available in two 
and three coin registers makes them adaptable to any fare 
collection system. You can have the advantages of Electric 
Fare collection no matter what system you use. 

In~ ase Revenue 
Speed up Loading 
Facilitate Inspection 
Give rapid Accurate accounting 
Reduce Accident Hazards 
WRITE FOR 

further information, including a list 
of other prominent operators and the saving 
they have found possible. 

(

Over 60,000 Type ' D Boxes have) 
been placed in service during the 

last 20 years. 
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An improved 

ENGINEERING 
.DEVELOPMENT 

in upholstery leather 

* * * 
PUBLIC UTILITIES 

CHROME 
A gen uine leather seat upholstery de
veloped by Blanchard Bro. & Lane is now 
being supplied to Public Service Coordi
nated Transport of New Jersey. This is 
the largest bus operating company in the 
country whose very size makes it necessary 
to have intimate knowledge of the modern 
quality and character of each material 
required where the maximum comfort, 
durabilit/ and smart appearance are 
paramount. 

Since the beginning of' the bus industry, 
Blanchard Bro. & Lane has been furnish
ing genuine leather for seats. Public 
Utilities Chrome, the finished product, is 
the result of many years' experience in 
the production of high grade uphohtery 
leather coupled with actual knowledge of 
the needs of transportation. 

Practically all upper shoe leather is Full 
Chrome tanned which after many years 
has proven to be the strongest and tough
est leather made. Public Utilities Chrome 
upholstery leather has been developed 
along the same principle and the maximum 
of strength, durability and softness has 
been exemplified to the great fraternity 
of discreet buyers. 

Samples of this new leather are now 
ready. It should receive consideration 
for new rolling stock or aid in moderniz
ing present equipment, Seat and body 
builders will be glad to cooperate. 

* * * * 
Buffalo Brand 

Velveau-Velcuir 

Devon 

All colors and grains from 
imported and domestic hides. 

ELECTRIC RAILWAY JOURNAL J1111e J.I, 1 

Established 1860 

BLANCHARD BR.O; & LANE 

C. S. Withrow 
Connersville, Indiana 

Tanners and Finishers· 

NEWARK,.N. J . . 
Sales Representatives 

Rl·an Sales Eng-lneering Co. W, M. Lalor Co. 
SZ Lathrop Ave., Detroit, Mich. 20 E. Jackson Blvd., Chicago, Ill, 

Geo. Faustmann 
1020 Chestnut St .. Phlladelphla. Pa. 





IM SOLVIMG OMI 
OTHER VITALOME'~ 

IT is a recognized fact that electric railway track 

engineers are divided into two schools of thought. 

No. I-those who adhere to wood ties. No. 2-those 

who pref er rigid steel and concrete construction. 

The first class have under their jurisdiction more 

than 38,000 miles of the 43,400 miles of electric rail

way track in the United States and Canada. 

These engineers believe that passage of a car over 

the rail produces a vibration in the rail, which must 

be absorbed by the track structure. Their choice of 

an absorbing medium is wood-in the crosstie-and 

flexibility in the ballast. 

YOU BELIEVE 50% OF THE 
DAYTON STORY 

In other words, wood tie users have already ac

cepted SO'fo of the Dayton story-the need for 

absorbing this vibration. 

With those who use wood ties in open track, we 

have no difference-cost considered, there is no bet

ter tie for that purpose. 



ROBLEW .. :rHREE 
RE LEFT UMSOLVEE 

THE UNSOLVED PROBLEM 
But use of wood ties in paved track, while it solves one problem, 

leaves certain other very vital problems unsolved. These problems , , 
have haunted the railway industry since the beginning-have cost 
millions of dollars. 

I. It is impossible to spike into wood, tight enough to prevent 
some loosening of the rail. 

2. Ballast cannot be placed so it will not settle. This is corrected 
in open track by constant work on ballast. It cannot be corrected 
in paved track. 

3. Wood will not bond with concrete to possess any holding 
power. Hence, a structure of wood ties and concrete grout is 
merely begging the question-'-it is only a little more effective than 
gravel ballast. 

4. Compressible ballast accentuates wave motion of the rail. 
Locomotives---on this account are said to continually climb a one 
per cent grade when running over level track. 

These four problems are of too much importance to remain 
unsolved. They are costing the industry too much for track and 
power. 

How D ayton meets these problems 
Dayton Ties give you first, that which you consider essential

a treated white oak block under the rail. 
They add a further vibration absorbing feature in an asphaltum 

and fib re layer under the block-confined within a steel pan. 
These two features take care of your desire to absorb harmlessly, 

the rail vibration. 
Dayton Ties provide bolted rail dips, screw threaded, steel to 

steel. They cannot pull out or get loose. Takes care of prob• 
lem No. I. 

Dayton Ties provide a perfect re-enforcing bond with concrete. 
With the concrete, they produce a strong homogeneous unified 
structure-there is no ballast to settle-no way for the tie to part 
company with the c~ncrete-problems 2 and 3. 

Dayton Tie Method with its perfectly controlled rail deflection 
reduces rail wave to a negligible degree. Problem 4. 



The results are read in first cost of construc

tion, in years of life, in cost per mile per year. 

We invite your inspection of these results

there is a nearby property where you can. Lt't 
us tell you where it is. 

Dayton Mechanical Tie Co. 
Dayton, Ohio 

Double T rack Crossing-Fifth and_ M ain Streets, D ayton, O hio. I n
stalled with Dayton Mechanical T ie foundation, 1922. Sustained heaviest 

city traffic. Photograph taken 1930-eight years and still perfect. 
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Commonwealth 
Trueks 

I~ '-:t\•. ''· 
,I,:'-,, 

. ,· 

Cast steel frame, 
including 

cross transoms and 
pedestals are 

One strong unit 
The excellence of their design, mate

rial, and workmanship; their struc

tural simplicity and strength, have com

mended Commonwealth Trucks to the 

engineers of many great American 

R ailways. The performance of these 

trucks under all operating conditions, 

without repairs or costly maintenance, 

has firmly established them with these 

railways as standard. Designed for 

both street car and interurban service. 

Pedestals cast integral with frame are 

machined and protected from wear by 

renewable, hardened spring steel liners. 

General Steel Castings Corp. 
EDDYSTONE, 

PENNA. 
GRANITE CITY, 

ILLINOIS 

PATENTED 

: · '· 

Less ________________ ______ _ 
maintenance 

wear 
cost 

Commonwealth 
Trueks • • • • • 

91 
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The ~urthwt~:-tern Parlflc Railroad Com
pany wlll hal'e 19 St. Louis Cars 01,erat
ing o,·er the eleC'trlfled zone or tts lin~. 
llatween ~ausallto and San Jtar.&el In 
Marin County, California. They are 
motor coaches st>atln~ 108 passenjCers 
e<1ulpped wtth St. Louis Cane Seats. Cars 
are all steel connructlon. rallw.&y stand· 
ard design. Original order was for 1 O 
C'an and a reoe-at order for 9 more fol• 
lowed. 

F RO:\f every part of the 
country, where modern trans . ·. ·.:~:V<·0~•: .• • ••. 

portation is wanted to attract ----·--··-....,~·,... 
passengers and increase revenues, 
utilities come to St. Louis Car 
Company for the newest and most 
modern in car engineering. 

The dominating position of the 
St. Louis Car Company today is 
due as much to engineering skill 
as to the high quality of work
manship that has characterized 
its products for many years. 

For, regardless of type or style, 
St. Louis Car Company is 

uipped to build into its cars the 
elements of comfort, easy riding. 
speed, that attract passengers a3 
well as durability and mainte 
nance-free service. 

romes to St. Louts tor lts low 
le-.·e l car. With a seating 
caoactty of 46. this car Is 4~ 
feet long. o,1er-all. Body is 
mounted an St. Louis Car 
Company E. I. B. trucks. 
DeLU'l'e leather upholstered 
1;eats are used In these can. 
St. Louis Car Company Is 
now building two model cars 
of same dlmonstons and ra
pacity ucei>t end entrance 
and center exit. 

In Chica 
they u-.e ~t. 
ler nu~e!C> 
came (lecew 
t ransportatlo 
some of tbt 
lng distr1c.1t 
lt wu decld 
slderable ill 
trarklet.:-i UI 
most N'OflOII 
clent type • 
the ~artkt 
XatUrl\lJ.,·. I 
c;ar C 
largely tn 
this equi 
usually d 
and dt1>e 
m1tndt'd. 
le~i Troller 
hutltt u11 ,.. 
C':ll,!O 

St. La'l is Car C.a. 
ST. LOUIS MISSOURI 
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• ome to §1. LOUIS 
for-

ST. LOUIS CAR CO. 

lahoma City-
s an t-11utpment modornb:atlon pro
hlrh lnrludNi the purchase of 1 O 
. Louis Trolley Can or the tn>e 
ue11t sarbfartoty tn the ctty, Here 
ht eronomy and revenue-attracting 
ef moJem equipment has been 

u \I.ell as the capacity or the 
Is ('ar Company for doing the best 
nd a rf'1>Ut ordn !or 2 0 additional 

«'lrs has been placed. 
kl1hema City rerogntzes the dom
poslPon of the kt. Louis Car Com
d thf' r1uatlty or workminshtp and 
Ing it lmnliu. 

Birthplace of the 

Safety Car 

recognlzlna the need for modem 
equipmrnt to attract passengers, 
they turn to the St. Louis Car 
Company for fo ra rs of new and 
modern design. These are light 
weh:ht, single end, doullle tr~k. 
one-man, two-man cars, equipped 
with brown leather uphol stered 
bucket. type St. Louts Car Com
pany seats and mounted on St. 
Loula Car Co. E. I. B. lYP< 
trucka. 

/ 

i?fFr:;:·~-:t:;t}\~i 
~~ ..... ·<j: c-, 

... ~··'"fl: 
~t/?f 
:;::.~.< 

::i~h~ 
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Walter Bates Steel 
EXPANDED SQU ARETRUS 

-✓-- -.\ ~f ~ 11/ 
---:1 

SQUARETRUS Construction-
/or Strength, Appearance, Economy, Efficiency 

More lbs. of strength for lbs. of weight than any other design. 

"SQUARETRUS" Poles are made from four main pieces. Each 

corner leg angle is intact with one set of expanded lacing. 

Erection of structures is obviously 
a simple matter, easily kept at a 

minimum expense. 

Very few colts; examme the cut 

carefully for detail of cmy.struction. 
Tabulated data gladly furnished. 

WALTER BATES STEEL 
CORPORATION 

OAR.Y INDIANA 
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IT'S DIFFERENT 
WITH DIFfERENTIALS 

The 

Differential 
Steel Car Co. 

Findlay, 0 hio 

FOR exan1ple, the Differential Crane 
Car. Fast and safe, it conforms to 

Electric Railway clearances, does not 
obstruct traffic on adjacent tracks. One 
man from a revolving turret controls 
every operat10n. 

Teamed up with Differential Dump 
Cars, Differential 3-Way Truck Bodies 
and Clark Concrete Breakers, work 
goes with a snap. More 1s accom
plished, costs are less. 

We can prove Differentials are different 
by a few comparative figures. \V rite for 
details. 
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\'EARS OF 
E•PERIENC 

Vigne , 
Bimetallic Armature 
Bearing 
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IAS PAODIJCED THE 
!Vi~ne_, 
Bimetallic Armature 

Bearing 

HE Vigne Double Duty Bimetallic Armatu,e Bear
ing now becomes another outstanding NATIONAL 
Product, and an asset to the Electric Railway Industry. 

\Ve have never ceased to be active in seeking ways 
and means to lower maintenance and increase the 
economy of electric railway operation. 

The new "Bimetallic" is an example of the efforts 
,·e have made and are continually making to better serve you. 

fhis latest improvement is a distinct departure from former 
ypes of Armature Bearings, and has been proven highly success
ul. It will last longer-requires less attention-is less 
xpensive. 

n ideal combination of Bronze- and Lead-Base Babbitt ).letal 
'trips in contact with the shaft. 

uring test installations "Vigne Bimetallic Armature Bearings" 
ave given 160,000 miles' service on the original applications, 
nd are still in good condition and in active use. 

'ew savings in shop costs, labor, elimination of expensive 
abbitt :\Ietal for linings, and tying up of motors can be yours. 
,·estigate the "Bimetallic." 

rrite for explanatory booklet-" How to Reduce Operating 
o.~ts of Electric Railways." 

NATIONAL 
BEARING METALS CORP. 

lork, :-.. Y. 
d1III•, l'a. 

ST. LOUIS, MO. 

Jerse~· City, X. J. 
Porh.11u111th. \"a. 

Pittsburgh, Pa. 
~t. Paul, )Ihm. 

List of 
Commodities 

,ve manufacture 

Brass, Bronze, Copper, Lead, 
and Aluminum Castings of all 
kinds. 

A xle, Armature and Journal 
Bearings for Electric Rail
ways. 

Locomotive Wearing Parts. 

Bushings and Solid Bars. 

Standard A. R. A. Car Journal 
Bearings. 

Special Size Car Journal Bear
ings. 

Solders: Bar, Wire, Drop Cake, 
and Ribbon. 

Babbitt Metals-all grades. 

Bearings for Steel, Paper, Lum
ber and Sugar Mills. . 

Miscellaneous Castings in all 
non-ferrous metals. 

Trolley Wheels and Harps. 

Pig and Ingot Metals. 

Blast Furnace Castings. 

Copper Tuyeres. 

Bosch 'Plates. 

Etc. 
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r-----------------<t (t ~ (t ., ________________ _,, 

WINNERS 

''for excellence in editorial· ~ork '' 
\VE ARE PLEASED TO ANNOUNCE THAT 

Morris Buck 
and 

George J. MacMurray 
of Electric Railway Journal's Editorial Staff have been awarded 
the A.B.P. ("Associated Business Papers, Inc.") prizes for 1929, 
as follows: 

2nd Prize to Mr. MacMurray in the contest for 

"BEST EDITORIAL, judged by importance of subject, 
clearness of style, sound reasoning and power to influence." 
Awarded for "Editorial in February 16, 1929, issue of 
Electric Railway Journal, entitled 'The Subsidy as a New 
Shibboleth.'" 

2nd Prize to Mr. Buck in the contest for 

"BEST ARTICLE, SERIES OF ARTICLES OR NEWS 
REPORT, judged broadly on the basis of timeliness, accu
racy, thoroughness, originality, clearness of expression and 
usefulness." 
Awarded for "Series of articles published in Electric Rail
way Journal during the year 1929, entitled 'Result of Industry
Wide Survey of Electric Railways.' " 

This is the first time in the history of the Associated Business Papers Awards 
that any one publication has won two awards in a single year. And in 1927, 
Electric R ailway Journal won the first award for having rendered the most 
outstanding editorial service to its industry, making three awards in all won by 
Electric R ailway" J ournal for editorial excellence during the past three years. 

DJDIIC RUJIJfA_Y 
JOtiBNAL 



Pas e ger 
DUPLEX 

.. ~ OBSERVATION 

COACH 

Is the greatest stimulant 
to motor coach travel 
ever offered the industry. 
Makes service more 
comfortable and easier - '""'"'·~--a ........ =="-' 

to render. 
Increases the operator's 
potential profit 300%. 

ORDINARY DUPLEX . "-
COACH COACH : 

..... ,._.. ~ 

- . ----. ----



53 PASSENGER CAPACITY •.• 

BUILT OF DURALUMIN AND 

STEEL . . • STAGGERED COM-

PARTMENT CONSTRUCTION ... 

LAVATORY ABOARD ... BUFFET 

OPTIONAL ... THE MOST COM-

FORT ABLE AND SAFE COACH 

ON THE ROAD ... A POWER-

FUL ADVERTISEMENT OF YOUR 

The history of the growth of Motor Coach T ransportatior, 
the history of improved equipment. 

As coaches have become more comfortable, terminals mo 
modern, and service more reliable, bus transportation 
grown till it today ranks as the great public carrier. 

In this respect, the new 53-passenger Pickwick Duplex Obri 
vation Coach is the greatest contribution ever offered 
industry. Built of duralumin and steel along the lines of 
famous Pickwick Nite-Coach, it offers the public the grea· 
possible comfort and convenience. 

Duplex uses the unique staggered compartment construct 
It is both compact and roomy. Passengers enter either IE 

by a single step. Two-thirds of the seats are on the 
desirable upper level. A lavatory is carried. A buffetA 
dining service is optional. There are eight compartment ' 
family travel. The hot water heating system, the ventila1 

system, the special lighting, the large baggage capacity,~ 
portable tables, the special reclining seats - all contril i 
to the passengers' well being. The coach rides easily ( 
steers easily. Its rigid metal honeycomb frame, its do 
metal walls, its low center of gravity, its front-roof exhaus·, 
upper level driver's compartment - make it the safest cc 
on the road. 

Duplex is a powerful stimulant to all motor coach +rave 
use on your lines it is the best possible advertisement of l 



, , . 
JI ' I £ 

j ---

iness. It will convert many to motor coaches who have 
n.l.ter used them before. 

- ,plex makes service more dependable and easier to render. 
~ s designed and built from the operator's standpoint, by 

1
tor coach operators. All parts of both body and chassis 

a easily accessible and easy to service. The whole power 
:pint can be replaced in fifteen minutes. This is in itself one 
,a he greatest advances ever made in motor coach practice. 
'l\liminates the chief cause of motor coach failure. Other 
·mjor parts are similarly easy to remove or replace. 

F!Lly Duplex increases your profit. It cuts operation and 
ntenance costs. It is no larger (8 feet wide, 9 feet I 0 

·n es high, 33 feet long) nor heavier (17,000 lbs. empty, 
2.. 00 lbs. loaded) and costs no more to operate (approxi
nfely 29 cents per mile as indicated by past experience) . 

many coaches of far smaller capacity. The use of metal 
~ead of wood gives long life and cuts depreciation to a 

inrimum. 

j lex is capable of a gross retuin of 75 cents per mile. This 
~:__6 increase in revenue, without increase in operating cost 
-~ with an actual decrease in maintenance and depreciation 
:tx!ense increases the potential profit over 300% above 
~_:inary equipment. 

!Pu~ Duplex on your schedules and both your business and your 
,r1fits will grow. 
_j 

BUSINESS . . • DESIGNED AND 

BUILT FOR OPERATORS, BY OPER-

A TORS .•• EXCEPTIONALLY HIGH . 

ACCESSIBILITY, LOW MAINTE-

NANCE COST, LONG LIFE • . . 

REMOVABLE POWER PLANT ••• 

NO INCREASE IN WEIGHT, SIZE 

OR OPERA TING COST ..• 300% 

INCREASE IN POTENTIAL PROFIT 



If you attend the AERA Convention at San Francisco 

you can see Duplex at the Union Stage Depot (5th and 

Mission Streets). Better still, stop off at Los Angeles, 

and see Duplex being made. If you do not come West, 

write at once for complete specifications and details. 

Duplex is being put into operation by .various lines 

throughout the country as fast as our production facili

ties permit. 

PICKWICK MOTOR 
COACH WORKS, Ltd. 

(Builders of Pickwick Nite-Coach) 

INGLEWOOD (Los Angeles) CALIFORNIA 
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Is Keeping Electric Railways Up 
With the Times 

Electric railway operators who have 
put their cars on a Timken-equipped 
basis are not worrying about the fu
ture. They have found a way to keep 
electric railway profits well abreast 
of the times. 

The field for electric railway opera
tion is broader than it ever was. It's 
a question of making electric railway 
travel as efficient and as attractive as 
newer methods of passenger trans
portation, and of revising operating · 
and maintenance costs in accordance 
with present day necessities. 

The most urgent need is for faster 
running schedules with greater con
venience and comfort for car riders. 

Tapered 

It is being met by modern Timken 
Bearing Equipped cars in which 
speed, easy jerkless starting and 
smooth joltless running are com
bined with radically reduced power 
demands, substantial lubrication sav
ings and greater endurance. 

Car builders are naturally anxious to 
see electric railway transportation 
thrive and prosper, and they will 
gladly cooperate with you in bring
ing your car equipment up-to-date by 
means of the exclusive radial-thrust 
carrying combination of Timken 
t apered construction, Timken posi
t ively aligned roll s and Timken
made steel. The Timken Roller 
Bearing Company, Canton, Ohio. 

Roll er dalli:Y 4!9111ii,tllli~►M>'9•• 



104 ELECTRIC RAILWAY JOURNAL June 14, 1930 

They're STRONG! They're SAFE! 

BE T H LE HEM STEEL COMPANY 
General Offices : Bethlehem , Pa, 

District Offices: New York, Boston, Philadelphia, Bal\imore, 
Washinirton, Atlanta, Pittsburgh, Buffalo, Clevelana, 

Cin~innatl, Detroit, Chicago, St. Louis. 

Pacific Coast Distributor: Pacific Coast Steel Corporation, 
San Francisco, Los Angeles, Portland, Seattle, Honolulu. 

Export Distributor: Bethlehem Steel Export Corporation, 
26 Broadway, New York City 

They LAST! 
Bethlehem Wrought Steel Wheels are ideally 
suited to the requirements of modern electric
railway service, which makes such severe de
mands on wheels. 

Bethlehem Wrought Steel Wheels have long 
been known for their stamina, and for their 
economy, the result of their exceptionally 
long life and the many thousands of miles of 
trouble-free service that they give. 

Strength, endurance and wearing qualities 
are worked into Bethlehem Wheels in the 
making. Each wheel passes through five sepa
rate forging and rolling operations. The 
forging gives the metal density and tough
ness. The rolling produces a refinement in 
grain structure throughout the entire wheel. 
Bethlehem Wheels are virtually immune to 
crystallization, and the possibility of breakage 
is reduced to a minimum. 

If you investigate you will discover what so 
many electric railway executives have learned 
about Bethlehem Wrought Steel Wheels. 
That they're strong. They're safe! They last! 

Your inquiry will receive prompt attention. 
Write today. 

FORGED AXLES. Extreme care is exercised 
in the manufacture of Bethlehem Axles. 
Special heat treatment gives them ductility 
and a high elastic limit. They give excellent 
service under severe torsional stresses. 

BETHLEHEM 
Wrought Steel Wheels 
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Reduce track construction cost 
with these 

Steel Ties 
Bethlehem Steel Ties offer many new advan
tages and economies in street railway track 
construction. Substantial savings in installa
tion costs are to he had, because of the low 
fir!!t-cost of these steel ties, the simplicity of 
track laying, the saving in height and the re
duction in foundation material and in lahor. 

Due to the shallow section of these ties, exca
vation is greatly reduced and there is a corres
ponding reduction in the amount of haHast 
or concrete. Actual cost records of track 
construction jobs show that the use of 
Bethlehem Steel Ties results in a saving of 
from 30 to 40 per cent as compared with the 
use of wood ties. Consideration must also he 
given to the savings in handling and in distri
bution costs, due to the shallow, compact sec
tion of these steel tics, which reduces hulk 
in handling. 

Bethlehem Steel Ties for street railways are 
made in two sizes to meet different ballasting 
conditions and track construction practices. 
Complete information about Bethlehem No. 3 
Steel Tie and Keystone No. 9 Steel Tie will 
,,ladly be supplied. Write for literature. 

lr11e Keystone Steel ;ie No. 9 is a 
!1ear,y-duty tie with tie plates, bolted 
rail clips and "whale-tail" ends. 

The Betl1/ehem No. 3 Steel Tie is 
equipped with a broa,l stationary 
clip and two rotating clips. 

. ' 

Reconstructed si11gle-track structure with 
Bethlehem No. 3 Steel Ties. 

BETHLEHEM STEEL COMPANY 
General Office$: Bethlehem, Pa. 

nistrict Offices: New York, Boston, Philadelphia, 
Baltimore, Washington, Atlanta, Pittsburgh, Buffalo, 

Cleveland, Cincinnati, Detroit, Chicago, St. Louis 

Pacific Coast Distributor: Pacific Coast Steel Corpora
tion, San Francisco. Los Angeles, Portland, Seattle, 

.Honolulu 

Export Dis:rlbutor: Bethlehem Steel Export Corporation 
25 Broadway, New York Cit;v 

BETHLEHEM 
Steel Ties 
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ECONOMY METERS 

Economy Electric Railway Meter 

Economy Gasoline Vehicle Meter 

A444.A444444444 444444 

for Electric Railways 
Gas Rail Cars 

and Electrified 
Steam Roads 

A rugged, reliable device now stand
ard on over 200 properties. Furnish
ing a guide and monitor for the 
operator. Assisting him to deter
mine most economical methods of 
operation. 

An accurate, dependable metering 
unit supplying valuable engineering 
data. 

An automatic method of determin
ing inspection intervals, based upon 
work actually accomplished by each 
individual motive power unit. 

for Buses, Trucks 
and Rail Cars 

A rugged device that will not inter~ 
£ere with the operation of the ve
hicle. Serving as a guide to good 
operation by measuring gasoline 
consumption of each driver. 

A means of determining not only 
operating efficiency of drivers but 
also condition of power plant. 

An engineering device supplying. 
data for use in determining types ofi 
equipment, schedules, etc. 

Econo1ny Electric Devices Co1npany 
37 W . VAN BUREN ST., CHICAGO 

Sangamo Economy Watthour Meters Lang Bus Bodie 
Peter Smith Heaters Haskelite and Plymetl E conomy Gasoline Vehicle Meter! 

Peter Smith Reverse Flow Car Ventilating System 
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the brush that made 

electric railways 

Bottom vieio of a mo<lern interpole rail1oay motor shoaoing 
position of brush holders. Only the highest-quality carbon 
brushes 1oill meet the ,lemands of modern high-speed traction. 

■ 

Early Van Depoele motor for electric railmays. It was 
equipped 1oith two sets of metal brushes, one set for opera
tion in either direction of rotation. Notice levers used to 

IN 1894 ELIHU THOJ\ISON, one of the country's most 
eminent electrical engineers, published an article 
from which the following is quoted: 

~'It is, I think, true that no single thing has had 
a greater or more direct influence upon the tech
nical success of electric railway machinery than the 
introduction of the carbon brush as a substitute for 
the various forms of metal brush, many forms of 
which had been tried previously on railway motor 
commutators but without even the beginning of 
success •••• It came about in this way •••• 

"We had been trying to use ••• various forms 
of copper and other metal brushes, all of which, 
however, had soon been condemned as either quite 
worthless for the purpose or so nearly worthless as 
practically to be so. A discussion of the matter be
tween lUr. Van Depoele and myself ••• led him to 
remark in substance: 'I have used a plate of carbon 
as a brush on a stationary motor, which carbon 
brush worked well, ancl I tl1ink it might answer the 
purpose here.' ••• 

"The trial was made and was at once so eminently 
successful that scarcely any time elapsed before the 
metal brush became a thing of the past." 

Carbon brushes, like railway motors, have under
gone marked development since the foregoing 
words were written. The development of the motor 
is clearly depicted in the illustrations. The early 

raise and loiver the bruslies as required. 

Van Depoele motor with its two sets of brushes -
one set for either direction of operation - is in 
striking contrast with the modern, interpole rail
way motor by its side. Enclosed frame, compact 
design, forced ventilation and high commutator 
speed place a heavy burden on the brushes, hut 
brush manufacture bas kept pace with the increas
ingly heavy demands. The railway brush of today 
is a symbol of sturdy dependability. 

National Pyramid Brushes are hacked by over 
fifty years' experience of National Carbon Co., Inc., 
in the manufacture and application of carbon 
products. 

Systematic inspection and maintenance of brushes, 
commutator and brush holders insure longer brush 
life, more satisfactory perfonnance and greater ma• 
chine efficiency. 

To avoid expensive shut-downs, avticipate your 
requirements for replacement brushes. 

NATIONAL CARBON COMPANY, INC. 

Unit of Union Carbide £!m and Carb,m Corporation 

Carbon Sales Division 

SILVER STRAND 

CABLE 
TAAIDI. ...... ,u .. 
111101.-r-•1111.o 

Clcrnland, Ohio 

Branch Offices antl Factories 
New York Pittsburgh Chicago Birmingham San Francisco 
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LEAD IN ELECTRIC 

One of a Fleet of Ila lV11lte11 iu the Service of Tl1e l'irglnin 
Electric nnd Power Cun11111n,, 

102 Rail-ways Operate 
3,256 Whites in Fleets 
of Ten or More Eaeh .. 
ELECTRIC Railway operators since the earliest 

days of motor transportation have shown a 
marked preference for White Truck and Bus equip
ment. The most successful companies build their 
truck and bus fleets with Whites. One hundred and 
two railway operators use 3,256 Whites in fleets of 10 
or more each. Scores of additional railways operate 
fleets of less than 10 Whites. They know White 
dependability and economy. Their experience is your 
safest guide in buying truck and bus equipment. 

Fleets of 10 or JJrore lVl1ites i11 Electric llai11Va'1 Service 
Alabama Power Compaoy. . . . . . . . . . . • • . . . . . . • • . • . . 11 
American Commonwealth Power Corporation .•••••• 11 
American & Foreign Power Co. Inc •....•...••••.•. 11 
American Power &. Light Company ..••.......•.•.. 21 
Arkansas Power & Light Company . . •.•••••••••••• 10 
•Associated Ges & Electric Company ••.•.••••••••. 33 
Baltimore Coach Co.(United Rys. & Rlec. Co.) ...... 26 
Birmingham Electric Company . . . . . . . • . . . . . • . . . . . . 19 
Blue Ridge Transportation Co. (Potomac Edison Co.) 17 

Boston Elevated RJlilway Company .•.••..•.•.••.. , 148 
Brooklyn & Queens Treosit Corporation .....••••••. J2 
Carolina Ccacb Co.(Southern Cities Utilities Corp.). 17 
Caroline Power & Light Compeny ...•••.•.•••••.•. 15 
Central Illioois Public Service Co •.••••••.•..••.•• 11 
Central Meioe Power Company ••. , , .•••••••••••• 15 
Chicago, N. Shore & Milwaukee R.R. Co .......... 40 
Chicago Surlace Linea. . • • • . . . . • • . . • . • • . • • . . . • • • . 21 
Cleveland Railway Company ....•..•••••••••....• 100 

THE WHITE COI\IPANY, Cleveland 

June 14, 1930 

SERVICE 
*Commonweelth Power Corporetion. . • • . • • . 13 
Community Traction Compeny .....•.•.••.. J2 
Connecticut Company ......•...•••.... , • . 30 
Cumberland & Westernport Transit Co •...• 11 
Dea Moines City Railway Company .•••..•. JO 
Dominion Power & Traosmissfon Co ....... JS 
Duluth Street Railway Company ..••.•••• ,, 10 
•Electric Power & Light Corporation •••••... 21 
Emprezas Electricas Brezilerea ..•..•.•.•.. 13 
*Engineers Public Service Company .•.••••• 17 
Florida Power & Light Compeoy ..•.•.••••. 36 
Gray's Harbor Railwey & Light Co •....•... 23 
Illinois Power & Light Corporation . . • • . • . . • 23 
International Utilities Corporation ...•.•...• 16 
loterstate Public Service Company ..•.•. , .. 14 
Lewiston Transportation Co. (Lewistowa & 

Reedsville Electric Ry. Co.) ..•.••••••... IS 
Los Angeles Railwey Corporation .....••... 38 
Louisville Railwey Company... . • . • . • . • • . . . 11 
Manila Electric Company ......••..•.•.••• 13 

_ Memphis Power & Light Compaoy. . . . . . . . . 13 
*Middle West Utilities Corporation ... , •••. 40 
Middlesex & Boston Street Railroad. . • . • • . 98 
•Midland Utilities Compeny .........•..... 12 
•Milwaukee Electric Railway & Light Co ... 36 
Mississippi Power & Light Compaay .••...•. 12 
Monongahela West Penn Public Service Co .. 19 
Montreal Tremwaya Compeny. . . . . . . . . . • . . 13 
•Natiooal Power & Light Company. • . • • • • . • 18 
*Netionel Public Service Corporation ...•.•. 12 
*New England Power Association ......• ... 17 
•New England Public Service Company •... 11 
New Orleans Public Service, Ioc •...•••..•. 76 
New York State RaHwaya .•........•...... 65 
Newburg Public Service Company ...••.•.• 16 
*North American Company ..........•..••• 10 
Northern Ohio Power & Light Company .•.• 110 
Northern Stetea Power Company of Minn ... 25 
Northern Teras Tractioa Company ...••••.• 13 
Ohio Public Service Company .••.....•••.. 17 
•Pacific Electric Ra.itwey Compeoy. • . • . • • . . 80 
Pacific Gas & Electric Compeay ..•.• , ••••. 47 
•Peno Central Light & Power Compaoy ••.. 12 
Penn-Ohio System .........•........•... . 125 
Philadelphia & We&t Chester Tractioo Co •.. 13 
Pittsburgh Motor Coach Co.(Pbgb.Rys.Co.). 20 
Portsmouth Public Service Company., ••••• 15 
Power Corporation of Canada, Ltd .•.•.•••• 17 
Public Service Company of Colorado .•....• 23 
Public Service Company of Oklahoma .•.•.• 16 
Public Service Co-ordinated Transport Co ... 236 
Public Service Electric & Gas Company ..... 189 
Puget Sound Power & Light Company .•.... 12 
Rio de Janeiro Tramway Light & Power Co. 39 
St. Louis Public Service Compaoy ....•.•.•• SJ 
Sarety Motor Transit Corp.(Roeooke Ry. & 

Electric Co.) . . . . . . . . • . • . .. .. .. . . .. . . . • • IS 
Saginaw Transit Company ..•...•..•.•..•• 10 
Sen Antonio Public Service Company .....•• 27 
Sen Francisco Municipal Railway .•••.•..•. IS 
San Joequin Light & Power Corporatioo .... 22 
Shawinigan Weter & Power Company .•...• 22 
Sioux Felts Traction System ........•••... 18 
Southern California Edison Company.. • . . . . 27 
Southern Pacific Company •.....•...••.... 13 
Southwestern Bus Company (Cleveland 

Southwestern Ry. & Lt. Co.) ........•... 16 
Southwestern Gas & Electric Company •.••• 10 
•Southwestern Power & Llgh t Company . • . . U 
•Standard G•s & Electric Compeoy ....•..• 45 
•Stone & Webster Interest• ......••.....•. 20 
Teanessee Electric Power Company •.••.•.. 21 
Toronto Transpartetion Commissioo... . • • . . 16 
Transportation Holdiog Co., Inc ......... ~ .. 11 
Twin City Rapid Trensit Compaay .•....•.. 31 
Union Railwey Company of New York •••••. 10 
Union Traction Company of ln.diana .••..•.. 20 
United Electric Railways Compaoy .•.••.•.. 66 
•United Rys. & Electric Co. of Baltimore •• 35 
Virginia Electric & Power Company ..•••••. 115 
Virginia Public Service Company ...•. , •.... 10 
•Washington Railway &. Electric Company •. 16 
•West Peno Electric Company •...•..•..••. t2 
J. G. White Engineering Corporation ••••••. 42 
Wisconsin Michlgen Power Company. . . . • . • 20 
Wisconsin Motor Bus Lines (Milwaukee 

Elec. Ry. & Lt. Co.) .................... 24 
Worcester Consolldeted Street Radway,,.~ 

Total. .............................. 3,250 
•E:rclusive of subsidiary or affiliated com• 

penies iodividually listed. 

ITE 
A COMPLETE LINE OF FOUR AND SIX 

TKIJCK8 
DIJ88I:8 

CYLINDER 
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Aeeele1·ates 
Street Car Service 

Waiting time of patrons is reduced by pos

sible shorter headway between cars .•• time 

consumed in making stops decreased by 

quick brake application ••• standing time 

of cai~s reduced by rapid passenger inter

change ••• and quick get away permitted 

by prompt release of the brakes • . 

SAFETY CAR DEVICES Co. 
OF ST. LOUIS, Mo. 

Postal and Telegraphic Address: 

WILMERDING, PA. 
CHICAGO SAN FRANCISCO NEW YORK 

WASHINGTON PITTSBURGH 
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Mica in every form 
for A. C. motor insulation 

Complete information is 
given in Catalog 87. 

Write for a copy. 

REG. U.S. PAT. 01'1', 

Protect A. C. motors and generator slot cells and coil 
phase sections with built-up mica! That's the way to 
assure lasting maintenance-free performance and the 
maximum of operating efficiency. Super-Micanite is 
practically indestructible under the heat and vibration 
of the severest motor and generator operation. 
Flexible Super-Micanite in sheets or strips, Micanite 
Coil Insulation, Rope Paper and Mica, Micanite Paper, 
and Micanite Tape represent the built-up mica insula
tions ideal for A. C. machines. And the Mica Insulator 
Company offers in addition a complete line of Var
nishes, Armco Paper, Varnished Cambric Tubing, in 
fact, a performance-proved electrical insulation for 
every need from slots to leads. 

MICA INSULATOR COMPANY 
New York: 200 Varick St. Chicago: 542 So. Dearborn St. 

Works: Schenectady, N. Y. London, England 
Cleveland Pittsburgh Cincinnati 
San Francisco Los Angeles 

Birmingham Seattle 
Toronto Montreal 

INSULATION 
REG. U.S. PAT, OFF 

MICA INSULATION OILED CLOTH INSULATION 



'I 2 more Q,, c,, B observation 

parlors to north coast l ines 

because Q,,C,,B coaches h ave 

proved themselves in n orth 

coast's daily runs ! 



There's a message for every operator interested in maximum coach efficiency in the records that 

0,C,f; coaches have made for North Coast Lines m that company's runs from Portland to 

Vancouver. 

These coaches, only 33 feet long, but with a 264" wheel base, seat comfortably 38 

passengers. They are powered with 175 horsepower Hall-Scott engines, turning at 1000 to 1400 

r.p.m., the range of maximum torque and minimum fuel consumption ... engines with reserve 

power to keep schedules right up to the minute without straining. 

In twenty-three car months, these four coaches operated 240,389 miles, which figures 

10,451 miles per month per coach, or a little more than 125,400 miles per year each. Gas mile

age for these runs has averaged 4.49 miles per gallon, and oil mileage 92.03 miles per quart, 

both unequalled ratings for coaches of this size, power and performance. 

Mechanical maintenance has been at an absolute minimum, and the engines have a long 

way to go before they will require any overhauling. 

As a result of their excellent performance, North Coast Lines are taking delivery of five 



.ore large Observation Parlors im

ediately ... the choice being based 

t0n results proved by service. In 

ldition to these coaches, North 

ast Lines also operate two O,c,r, 
caches of similar type powered with 

'.O horsepower engines, which have 

,o proved so satisfactory that seven 

,ore of these smaller coaches are 

ing delivered at the same time, 

1king a total of 18 0, C, r, coaches 

this operation. 

These patented 0, C, r, 0bser

tion Parlor Cars offer numerous 



exclusive advantages. Particularly important are the rider-appeal due to full visibility from eve 

seat; the clean-cut and convenient interior arrangement due to no wheel-housing interferen< 

the entirely unobstructed view, and the perfect ventilation. From the operator's standpoinl 

great advantage is the fact that the rear seats automatically tend to fill first. 

Heavy baggage is handled and loaded at curb level, and is carried safely in a fully seal 

dust-proof and water-proof compartment. These 0, C, t, Observation Parlor Cars have full he, 

room throughout, and convenient inside parcel racks for the riders' convenience. 

The method of heating is also new, but is backed by sound and sensible engineeri 

Clean, fresh air, heated by the engine radiator, is forced through air-tight ducts into the coa 

thereby both warming and ventilating. The large volume of incoming air forces out any objecli 

able stale air and makes for pas·senger comfort at all times. 

This patented Observation Parlor Car, available only from 0, C, t,, has given distinguisl 
I 

service on motor coach operations from the Pc1ci'fic to the Atlantic. Through its ability to incrc 

the number of passengers carried, combined with the characteristically low operating expe· 

associated with Hall-Scott powered 0, C, t, coaches of all types, it meets most effectively 

requirement of both the Transportation and the Operating Departments. 

•• •• v, 
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SIGNALING WILL REDUCE 
OPERATING EXPENSES 

UsE 

UNION 

Autoiuatic Signals at Highway Crossings 

furnish better protection than crossing 

gates or watchmen. Signals are not sub

ject to man failure and their positive in

dication is better observed and obeyed 

hy motorists and pedestrians. They ai:e 

economical in operation and usually 

cover investment costs in a short period. 

"Union" Automatic Signals, too, are 

more and more generally recognized as 

ENGINEERED 

EQUIPMENT 

the answer to the demands which are 

made upon schedules by present day 

competition. They permit reductions in 

running time, and promote more eco-

nomical operation. And the promise of 

a quick, safe, passage is a business getter .. 

"Union" Centralized Traffic Control,. 

when applied to electric traction roads 

will also create economies by reducing 

schedules and operating costs. 

SIGNAL TO SAVE WITH "UNION" EQUIPMENT 

115 

• 

1881 (B mnwn ~htitcb & ~ignal <!Io. EE 1930 
MAR" SWISSVALE. PA. .....__ 

NEW YORK MONTREAL CHICAGO ST. Lours SAN FRANCISCO 
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"ST AND ARD" STEE 
have the additional safety, 
strength and wearing qualities 
that reduce operating costs in 
modern high-speed electric rail
way service where fast starts 
and quick stops put heavy loads 
on vital parts. 
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ARTS 

ALL the facilities of our or
ganization-all our years of 
specialized experience-all the 
skill of our technical personnel 
work as a harmonious unit to 
achieve this end. 

117 

STANDARD STEEL WORKS COMPANY 

New York 
Chicago 

General Offices and Works: Burnham, Penna. 

Richmond 
St. Loui s 

Sales Offices: 
Philadelphia 
San Francisco 

Portland 
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On· the railroads of the world 
... including its four crack trains! 

WHAT'S all this conversation on railway 
journal bearings about anyway? Why, 

5K.F put its first Spherical Bearing into a 
railway journal so long ago that 5K.F had 
just about forgotten that this is supposed to 
be some sort of a super-bearing feat. Of course, 
it is a tou~h job for a bearing ••• that is if it 
stays on the job. But tackling that kind of an 
assignment is everyday business for 5K.F. 
Why, there are more 5K.F Bearings ... many 
times more .•• in railroad service than all the 
other bearings of the world combined. 

It was sixteen years ago that an 5 K. F Bear
ing went into a journal box for the first time. 
Since then, that first hearing has been followed 
by 71,999 other bearings for locomotives, 

tenders, dining cars, baggage and passenger 
cars ... in 33 countries throughout the world. 

Get this significant fact when yon judge 
bearing performance by railroad records ..• 
5K.F Bearings are used on the four crack 
trains of the world-The Broadway Limited, 
The 20th Century Ltd., the Blue Train* of 
France and the Rheingold Expressof~ermany ! 

For, mark you this fact now. The railroads 
of the world find it far too expensive to buy a 
bearing on the basis of price ••• which means 
that the only thing left for consideration is per
formance .•. and that in turn means 5 K. F
a I ways. 5K.F Industries, Incorporated, 
4-0 East 34-th Street, New York, N. Y. 

5KF 
• The C.l•i..,1\tedilen•nean Exprett zsoz 

''THE HIGHEST PRICED BEARING IN THE ,v OR L D '' 
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72 quick-service city cars .. . 
42 heavy interurbans .. . 

half-a-dozen loaded ''freights'' 

-every twenty-four hours! 
r,;s:-....---- ~-- , - ---.. 

~ 

Looking south on Court Street, Elyria, Ohio. The track is protected with Carey Elastite 
System of Track Insulation, which forms a w a ter-tight seal between the paving and the 

rail. Installation supervised by J. M. Powell, City Engineer. 
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THAT'S the heavy rail traffic over Court Street, 
E!yria, Ohio. Thousands of tons daily, yet the 
tracks are in perfect condition. No deterioration 

lf the pavement-no displacement of the brick adjacent 

This pioneer Rail-Filler track improvement is used 
and recommended by engineers and officials in two 
hundred cities, large and small. Can be premolded 
to fit all types of rail. Investigate. 

~o the rail-even after four 
hard Winters. And not one 
follar of upkeep expense! 
For the tracks and paving 
ire protected with the Carey 
~lastite System of Track 
[nsulation. 

plectric Railways Department 
fHE PHILIP CAREY COMPANY .,. Lockland, CINCINNATI, OHIO 
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To 
ELECTRIC RAILW A y O FFICIALS: 

11 
The MERGOTT CARRIER 

.. 

Combines Four Features of 
Outstanding A dvantage to yo,u • • • 

1. SAVES TIME. This compact, sturdy carrier 
enables your patrons to have the exact fare 
ready. No delays-no· confusion-no bother. 

2. INDUCES LARGE PURCHASES. People 
like to keep their token carriers filled. They 
buy several tokens at a time, instead of just 
en~mgh for immediate needs. 

3. PREVENTS MISTAKES. The Mergott 
Carfare Carrier does away with costly errors 
as change making is largely eliminated. 

4. PRODUCES GOOD vVILL. Traction Com
panies in 26 states and provinces have either 
given away or distributed the J.11 ergott Carfare 
Carrier to riders at nominal cost. They find it 
an excellent builder of good will. Use the 
reverse side for advertising. 

Note the space on the reverse 
. side--Suitable for your good 

will or an advertising message. 

The valuable time saved-the mistakes eliminated 
-the new and better friends made, will more than 
repay you in a short while for the low cost of 
supplying your patrons with the Mergott Carfare 
Carrier. 

Let us send you a sample and 
full particulars. Tf7 rite now! 

The J.E. MERGOTT COMPANY 
1'1 anu/acturers 

· ... 316 to 368 Jelliff Ave. Newark, N. J. 
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Your Street Railway 
Building Your Community 

IT IS more [han a coincidence chat the rapid 
development of our dries has come since the 

electric lines wok over the duties of the ldsurdy 
horse-car. 

Your streec: railway system has made a grear con
tribution m the growrh o( your commun;ry. I c h.11 

brought offices, factories, schools and scores wirh;n 
a few minutes of your home. Ir his built concen .. 
uared business areas-made possible rhe sky.scraper 
-for by no otht:r known means could forty mil
lions of people be rranspocred every d.ay 9.'ithin 
the narrow confines of our dry streets with 1he 
speed. comfort and convenience "'1'hich traction 
lines provide. 

Today America is dependent on its elecrric rail• 
ways. In many cities 80 per cent of the workers 
rely on sneer car~ for transportation. More than 
7S per Cent of che shoppers in the avenge large 
city use the srreet railways. And yer rh1s gr~at 
industry is supported by pennies, nickeli and 
dimes. The average person who rides to 
work regularly on the srreet car spends ap
proximately$ 54 a year for transportarion

lo return chis indusrry conrribures nc•rly three
quarters of a biJJion dollars in wages. rencs and 
taxes co che communides it serves. Furchermore, 
each year, mHJions of dollars are spent m extend
ing lines. improving equipment and in betcering 
service .. . x~ur Slrtt[ ra1lw2y IS snll building your 

commu;'rr~:>~ 
., Nor have eleciric railways been 'Silow co seMe che 
· dem.and fat improved street appearance. ln over 

rwcmy of our brgest cicies. Union Meu.l fluted 
Steel Poles have been adopced to support crolley 
~pan wires and feeder lint-s. In this type o( polt: 
are found rhe beauty of the ancient tluted column 
and rhe srnrdancss, suengrh. and durabilrry 
peculiar ,o steel. In many 1nscanct:s, all decrr,c,.J 
services (scree1 hghcing, rraffic sign .. Js. span wius, 
feeder lines-and at times tekgraph wires and 
cenrral stujon distribution rrne)) are combined 
on one sec: of poles. cht:rcby deanng che curb-

line. improving ,he street appearance and 
often effecting outst,mdsng t:conomics. 

THE UNION METAL MANUFACTURING CO 
Gt,ur,I Offe,~1 ••" F,de.-,. C.,uon. Ob•f 

less chan the garage renc for an auwmobile. nuno 1~!1J-.!RIIDI.ICTS S•I,, 0/forn , Ne.,, 'ro~li. Ch1ca11u. Clc.,.dat1d, Bustoll, 
S•.o fraii.c:iKn , Lo, An1tdu, sr .. ulr, Dall•~. Adanu. 

UN ION METAL ~1;-u::~ 
Distribution Po I es 

.,_....., 
G,..,,e .. lf\

.. ,rchu.l,K 
u, ... - .... 

J.,~c .. ,,;:;-;...,.,. 
,{~ c-,-,.1..:. 

r,,w~,. JI,~,,;,-
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Upon this brake shoe testing machine modern con• 
ditions of load and speed can be duplicated for 
laboratory test purposes. The information which 
has been accumulated by constant use of this 
equipment is reflected in the superior wearing 
quality of Diamond-S brake shoes. 

THE 
INVISIBLE FACTOR 
From outside appearances all brake shoes look alike 
because the important features are hidden within the 
casting. 

But the performance of a brake shoe in service de
pends upon a definite factor which cannot be weighed 
or measured in the product itself. 

That factor is the experience of the manufacturer. 

The American Brake Shoe & Foundry Company 
has spent years in accumulating brake shoe experi
ence. Thousands of brake shoes have been tested in 
the laboratory and in service. Experiments have 
been made with hundreds of formul~, and every 
phase of friction has been studied to determine the 
best way to make brake shoes to secure maximum 
efficiency. 

Diamond-S brake shoes are the most efficient brake 
shoes that have ever been made. They embody all 
of our many years of experience. 

THE AMERICAN BRAKE SHOE 
AND FOUNDRY COMPANY 

230 Park Ave., New York 
332 So. Michigan Ave., Chicago j 



e of these days 
operating Aluminum 

you'll 

Cars 
on you r system ., ., ., ., ., 

minum used 
ra,·ts of the 
27,000 lbs. 

927. Alu-
1,I carlins. 
• 1,372 lbs. 
. of dead-

.. ~- --.--. ~ ·' rr:-

Buil t hy Cincinn ali Car Co1-p., for Louis
ville R a ilway Co! In service Sept. 1929. 
Alumin um used for body, under-frame 
and truck. Total V)'cight of car 29,150 lbs. 
2.,300 lhs. of aluminum used .. 2,500 lbs. 
JeaJ-,vcight sa ve<l. • -

Buil t by Canadian Car-and Foundry Co., 
for M ontreal Tramways Ltd. In service 
1927. Aluminum; used for framing and 
exterior sheathing. Total weight of car 
33,400 lbs. 2;275 !bs. of aluminum used. 
3,700 lbs. of dead~weight saved. 

,. 

Built and ope rated by Clcvcbnd Railw,,_y 
Co. In service Dec. 1926. Aluminum used 
on hody, under-frame and trucks. Total 
weight of car 30,300 lbs. 6,647 lhs. of 
a luminum t1sc<l. 12,901 lbs. tlca,1-wcight 
saved. 

Ilu.ilt hy Osgood-Bradley C.ir Corp for 
Pittsburgh Railways Co. In ,;er vice June 
1929. Aluminum usc<l fo1 body and 
under-fratn c, also for trucks, except 
axles, whee ls and springs. Trucks built 
by Timken-Detroit Axle Co. Total 
weight of car 25,200 lbs. 3,325 lbs. alumi
num used. 7,863 lbs. dead-weight save,!. 

·, 

Built by J. G. Brill Co. for Delaware Electric 
Povvcr Compan:y. Aluminum used for sheeting, 
scats and miscellaneous parts .. I\> cars in service 
Dec'.· 192~. IO additional cars in service 1929. ·, 

Built by Cummii{gs Car & Coa·ch 
Co., for Chicago & Joliet Electric •· 
Railway Co. In service Nov .1927'. 
Aluminum used for bodv and un
der-frame. Total weight of car 
23,722 lbs. 10,000 lbs. of alun:,inum ·· 
used. 13,500 lbs. dead-weight 
saved. 

A N 



Study the record of the 
0 f A f CO 'a A I U ri1 i n .u m 

• 
1n 

' 

~lecJric Railway Field - - . 

.,, 

use 
the 

.,, .,. 

1ALCOA 

STATISTICAL RECORO ON THE USE OF ALUMINUM IN THE RAILROAD AND ELECTRIC RAILWAY FIELO, 

OPERATOR 

RAPID TRANSIT LINES: 

904RO OF TRANSPORTATION.!. NEW YORK CITY 

BUI LO ER 

wmo,nafSUPl~5JRUC1Ull.t 
INCLUO!NGACCfSSQII.IES WUGHl OF UNDERIAAMf 

Cll5TfflJ WllH I IUISTHl I WITII '"' I "IJlCUNEIIO$II! AluM1ttuN SAVIO a•~~
1 

AtUM,11u"'ISAV{O 
IUIU'C.USCO:~IOA-PIICAIIOM CDIISr!:~,-"PtlCATION 

Wtll·•"' 01 U,ULJ.S 
INCIUIIING MOTORS 

IIISTHLI ""' 
QICIIMOSlll lWN•IIUMI SAVEii 

SHU .l.'"\0,11'"' 
(llN5ilUtllb 

TOTAL WEIGHT Of CAR 
WtlGtH PlR 

5EATfD ,ASSENGfA 
WEIGHT PEIi. 

LINEAi\ FOOT 

msnn I w1r11 I I l mSTEELI w•TH I I IIISTEEL~wmi 0
•;

0r"t~•lt AWll,JriUM SAV{D '°ilOII I 
0
•~

0,~n AIUIIIJrlll" SA\/lO Ol~~
11::~rt AlllMIIIUM 

rOIIS,TROCIION""l.l!ATIOM (DIISIRUCIION.1.,,uuTl!I• CDNSllll((ION INCAIION 

5AVf0 

PASSENGER CAR ( MOTOR} I AMERICAN CAA•nd FOUNOAYCO l t930 l300 

ELECTRIC STREET ANO INTERUA8AN AAILWAY9: 
CLEVELAND RAILWAY 

CITY STREET CAR 

SPRINGflELO filAEET RAILWAY, S~1Nml£LD. MASS. 
CITY STREET CAA 

CHICAGO ANO JOLIET ELECTRIC AAILWA'I to.;JOLIET 

CITY STIHET CA'l 

ST. LOUIS PU8LIC SERVICE CO. 

CITY STREET CAR 

MONTREAL TRAMWAYS, LiO. 

CITY STREET CAR 

TWIN CITY A.t,PIO TAAt4SlT CO.,NINNEAPDLIS 

CITY STREET CAA 

MONTREAL TRAMWAYS, LTD. 

CITY STREET CAR 
BRILL CO., THE J, G. l DE,.,ONSTiMTOR) 

CITY 9TAEET CAR 

DELAWARE ELECTRIC POW[ij CO.,WILMINCTOl-t, DEL. 

CITY STREET CAA 

DEPAijTMENT OF STREET RAILWAYS, OHAOIT 

CITY STREET CAR 
LOUISVILLE 11:AILWAY 

CITY STREET CAR 

PITTS8URGN RAILWAYS 

CITY STREET CAR 

ST. LOUIS Pueuc SERVICE co. 

CITY STREET CAA 

TNIAO AVENUE RAILWAY tttW YORK CITY 

CITY STREET CAA 

UNITED TRACTION CO., ALBANY, N.Y. 

CLEVE LAN o RAI Lw.-.Y ( 1926 1 t I 1s.soo 112.000 t 3.500 I 6,300 I 4.400 11.900 I 21.400 J 13,900 I 1, soo I -43,200 I Jo,300 f 12,900 I 29.9 

WASON MANUFACTURING CO. I I976 1 I JS.SOD 25.300 10,200 28.7 

CUMNINGS CAA ANO COACH co I I9211 1 I 16.809 I 7._900 l._9_._ooo I 1.100 I 2.&00 I 4.500 1 13,300 I urn 37,200 23.700 13,500 3i.3 

sT.tou1s Pueuc SERVICECo. 119211 1 1 11,950j15.10012.8so I G,9so 14,450 I 2.soo 1 12,450 I ANU 37,350 32,000 S.350 1-4.3 

CAN.4.0IAN C.4.A ANO FOUNOIIYCOJ.TD 11921110 I 21,100 I •7.400 I 3,700 I W!HONt INC\UOEI IN SUPllSP.lllfilljl llo.000I &NU 37,100 33,400 3,700 10.0 

1977l4D l 21,1ooj19,9DOl 1,2001 .. " I• 11s ,ooot ANU 37.100 35,900 1,200 3.2 

TRANSIT SUPPLV CO. 1927 25 17,500 14,900 2,600 12,800 I A.NU 30.300 27.700 2,600 8. 6 

CANADIAN CAR AND fOUNORY Cll,LJD 1970 30 71.100 19.000 1,200 16,000I ANU 37,100 lS,900 1,200 3.2 

8AILL CO., THE J. G. 1929 I 14,850 10.400 4,4SO 13,600 I ANU 28,4$0 24,000 4,450 IS. G 

BRILL CO., THE·J.G. 19]. I S 77,SSO 19,SSO 3,000 15.700 / ANU 38,250 35,2$0 3,000 7.8 

THOMAS CAR CO.,PERLEl A 1929 100 

CINCINNATI CAA CORP 1929 I 23,4501 20_950 I 2,500 8,200 I ••u 31,650 2~.150 2.SOO 7.9 

I I 
OSGOOD-BAAOLEY CAA CO. 1929 I 23,200 I 14, DOOi 9.700 13,100111.2so 11.sso I 36.30o 12s.2so 111.0s0 I J0.4 

I I 
ST.'\.OUIS PU6L\C SEA\IICE CO. 1929 I 11, 95D I rs.100 I 2.eso 6.950 I 4.300 I 2,650 I 16.800 \ ANU -41,700 13,,700[ S,SOO I 132 

BRILL co.,THE J.G. 1929 11 

785 551 '34 844 592 252 

789 562 227 1,154 822 332 

744 474 270 894 576 318 

633 543 90 737 632 105 

843 , .. 04 804 723 " 843 817 26 004 778 " 
606 554 52 666 609 57 

843 017 " 804 778 " 
677 571 106 854 720 134 

911 833 78 884 815 69 

6s• i ,o, i ,, T 769 708 61 
I I I 

864 I ,01 I 263 I eo4 558 246 
I I I 

611 I ,e,. I 89 I 023 714 109 

ALUMINUM APPLICATIONS 

ENTIRE SUPERSTRUCTURE ANO UNOERFAAME EXCEPT WOOD 1'PPLIC4TIONS ANO SIDE SIUS; 

TRUCKS COMPLETE EXCEPT W HEEL9 AXLES AND SPFI.INGS. 
SIDE MEMIIERS; LETTER 80AAO; 8ElT RA◄ L; ANO SOOY 80LSTERS. 

ENTIRE SUPERSTRUCTURE ANO UNOEAFRAME EXCEPT WOOD APPLICATIONS. 

All SHEf.T IN SUPEA.STA.UCTUAE 

ALL METAL IN SUPERSTRUCTURE; SUPEll.STAUCTUAE PRINCIPALLY Of WOOD. 

All SHf.ET IN S(JPfRSTAUCTLIAE, 

ENTIII.E SUPEII.SlAUCTURE 4NO UNOERFA..t,NE EXCEPT WOOD APPLICAilONS. 

SHEETING; SEATS; ANO Ml!liCELLANEOUS PAA.TS. 

ENTIRE SUPERSTRUCTURE ANO UNOEAFAAME EXCEPT WOOO APPl.lCATIONS ANO BODY BOL9TEAS. 

fENTIAE SUPERSTRUCTURE AND UNDER.FRAME EXCEPT WOOD APPLICATIONS; 

!TRUCKS COMPLf.TE EXCEPT WHEELS, AXLES ANO SPRINGS, 
ENTIRE SUPERSTRUCTURE ANO UNOERFRAME E)(CEPT WOOO APPLICATIONS. 

CITY STREET CAR CINCINNATI CAA CORP. 1929 1 I I 27,200 I 24,700\ 7,SOO fwU6HTINCUJOU1NSUms1~uc1ua£1 1,700 I ANU 34.90D I az,40012.soo I 1.2 I 831 I 111 60 818 [ 759 j S9 I ENTIIU SUPERSTRUCTURE AND UNDEIHAAME EXCEPT WOOD APPUCAllOHS ANO 800Y BOLSTUS. 

8A00KLYN ANO _9~~~HS _TRANSIT CORP • .!. BROOKLYN 

CITY STREET CAA BA.ILL CO .. TN E J. G. 14JJOIIOO 

ELECTRIC COACriES !TRACKLESS TROLLEYS)_: 
UTAN UGNT ANO TRACTION CO., SALT LAKE. CITY 

CITY COACH CINCINNATI CAA CORP. 1~211 12s 

BRILL CO, THE J.G. {~!'fQNSTRATO-,,) 
eusnPE.CtiA,SIS 1&,Jso 11•.soo I 1,eso I 11, 3 I 54s I '483 I 62 

NOTES: l.1N T11 t M-'<Jo111t1 o, t-'<SH wo s1M1tA111 to111111MENT unsts 1N snu Dl coM,osnt s,e,t CONS.tR11cT1DN. ,011 TN1s u ... so" w£1GKTS "'"E tst,MAtEo ,011: STEEL 0111 co ... ,osi,£ snu EQ111,,..t Nr. ANU· .1.wM1N11M NOT 11SEO . 

ALCOA ALUMINUM 

~8,. I s1e 66 j HHIU SUPERSTRUCTURE tllCOT WDOO APPllCATIONS; S[ATSi FlOOA FAA11LNG: ANO FlOOIII A(INFDACENENTS. 

1raff1.; thn1 
on a dime 

-all un 



I June 14, 1930 

. • • • are manufactured 

to meet the require

ments of A. R. A. and 

A. E. R. A. standard 

wroug1?-t steel wheel 

specifications. 

Wheels are given rigid 

inspections at each step 

in the process of manu

facture, insuring to the 

railroads a wheel that 

gives safety, dependa

bility and economy. 

Our Wheel Engineers are at 
your Service. 

1Hl htnia @,tee l Qtnmpntty 
Subsidiary of United States Steel Corporation 

"rntrnl <t>ffirta: 
208 f;nutft :tju &ullt &trtd 

a!fttrugn 
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ALL THAT GOOD WHEELS SHOULD BE. 
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Have You Tried 'l 
OKOCORD Motor Le~ds • 

0 KOCORD motor leads are flexible 

cables covered with a rubber sheath 
that has all the qualities of an automobile 

tire tread. It stands tremendous abuse 
such as pulls, yanks, twists, bends, jams, 

water, oil, acid, alkali and severe abrasion. 

Okonite 
Insulated Wires 

and Cables 

Vomished Cambric 
Cables 

Okonite 
Insulating Tope 

Electric railway companies are using Oko
cord, not only for motor leads but for 
jumpers. In such service it has made re
markable records for durability. 

Why not try it out on your own properties? 
It is easy to use and stands the oaff. 

Manson & Dundee 
friction Topel THE OKONITE COMPANY. 

Okocord 

Okoloom -OKONITE<AI.LfNOER 
PIIOOIICTS 

Impregnated 
Paper Cables 

Super-tension Cables 

Splicing Motoriafa 

Founded 1878 

THE OKONITE-CALLENDER CABLE COMPANY, INC. 
Foclories, Passoic, N. J. Paterson, N. J. 

SA.LES OFFICES, 

NEW YORK CHICA.GO PITTSBURGH ST. LOUIS 
BIRMINGHAM SAN FRANCISCO LOS ANGELES 

Novelty Electric Co., Philadelphia, Po, 
f , 0. Lawrence E'-c1ric Co., Cincinnati, 0. 

Canodion R1presentotiv1s1 

£ngln1erin9 Materials. Umited, Montreat 

BOSTON 
SEATTLE 

ATLANTA 

DA.LIAS 

Cubon Representative,: 
Victor G. M1ndo10 Co.# Hovona 
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Sullivan 220-ft. Compressor and Sullivan Busters removed 300 ft. of 10-in. Concrete, in 10 Hours. 

For Speed on track work 
~ullivan air power equipment offers 
he means of speeding rock drilling, 
oncrete breaking, clay spading, and 
•ther compressed air tasks. 

Dependable Air Power 

~ullivan Vibrationless Compressors 

~

have made constant day and night 
uns as long as 5700 hours. They 
ay on the job, save waiting time for 

! 
en, and interest charges on all equip

nent.' Sizes: electric, 120,175,240, 
50 feet; gasoline, 66, 110, 220, 310 

l
eet; steel wheels, trailers, or skids. 

Rock Drills Exactly Suited 

l'ullivan Rock Drills, in solid and 
h~ollow piston types, air tube, water 
ube, auger, and extra light drills, 
edium and heavy sinkers, and numer

us other models are available. 

Spader 
Cataloi:- 87-A 

Rock 
Drill 

Catalog 81-U 

Concrete 
Ureaker, 
Catalog 

87-B 

Concrete Breakers and Clay 
Spaders 

Two concrete breakers are available, 
with pick points, chisels, tampers, 
asphalt cutters, or sheet pile driving 
tools. Clay Spaders have long or 
short shanks, for open trenches or 
tunnels. 

Portable Hoists 
Sullivan Portable Hoists will save 
you time and money in pole setting, 
rail handling and on many other jobs 
around your barns, shops, or garages. 
The 345-lb. single-drum Turbinair 
Hoist will lift a ton on single line, or 
pull a 50-ton car. Electric hoists also 
available in single and two-drum 
models to 75 hp. Send for Catalogs. 

Send for the picture hook 
"Speed Up With Air." 

SULLIVAN AIR POWER EQUIPMENT 
Sullivan Machinery Company 
809 Wrigley Bldg. 

CHICAGO 
30 Church St. 
NEW YORK 
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Relaxation is invited 
by these Art Rattan 
Seats installed in the 
Neto T1oin Coach 
TroUey Buses /or tl1e 
Cl1icago S u r f a c e 
Lines. 

ELECTRIC RAILWAY JOURNAL June 14,1930 

On The Oncago Slll-fiLce ~ines 

<p 
• 
~ 
@ART of the equip-
~ ment for the feeder 

expansion program 
of the Chicago Surf ace 
Lines consists of 29 Twin 
Coach Trolley Buses. 

The last word in modern 
design, every effort has 
been made, hy means of 
appearance · and comfort, 
to create patron appeal. 

. . 

••••• 
It is significant that in eaela 
of these Trolley Buses the 
seats are by Art Rattan. 

Scientifically designed and 
constructed to invite and 
permit relaxation, we are 
convinced these Art Rat• 
tan Seats are the most 
comfortable ever build 
Passenger comfort is as• • 
sured. 

ART RATTAN WORKS, INC. 
Builders o.,. DeLuxe Bus Seots 

CLEVELAND ••••••••OHIO 
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Carnegie Wrought Steel Wheels ful
fill every requirement of the perfect 
wheel for electric railway service. 
They are safe-as only rolled steel 
wheels can be. 10,000 ton hydraulic 
presses impart to the steel a tough, 
dense structure, free from irregular
ities that might cause failure. They 
are durable-rendering long and con
tinuous service. In addition to forg
ing, they are thoroughly rolled, 
further refining the wearing surface. 
Mileage is forged in and rolled in
extra mileage that makes Carnegie 

Wheels the outstanding value in the 
wheel market today. 

In city service these wheels have an 
added advantage in that cars may 
be speeded up with safety over 
special track work at crossings- an 
important factor in rush hours. 

Carnegie Wrought Steel Wheels have 
satisfactorily answered the wheel 
questions of many prominent electric 
railways. Let them answer yours. 
Your inquiry will receive prompt 
attention. 

CARNl:GII: STl:l:L . COMPANY 
Subsidiary of Unit:ed St:ot:es St:eel Corporot:ion 

PITTSBURGH, PA 70 

CARNEGIE HEELS 

129 



130 ELECTRIC RAILWAY JOURNAL June 14, 1930 

This Racor 3-in-1 Switch Stand 
Is the Last Word in Spring 

Return Sw:iteh Equipment 

THE illustrations clearly show the con
struction of this newest Racor develop
ment. In one, self-contained, enclosed 

and protected unit it combines every desirable 
feature of 

(1) An independent, rigid switch stand for 
hand operation 

(2) A spring head rod for automatic return 
of points 

(3) An oil buffer to retard the return of 
points and prevent slamming. 

The stand is easy to install and when operated 
by hand is as easily thrown as any rigid stand. 
The target always follows the points. 

The spring-return feature, contained within 
t he base, permits points to be trailed through 
without injury and returns them to their set 

position when the last pair of wheels has 
passed. Always the target indicates the true 
position of the switch points. 

This spring return feature is controlled by the 
oil buffer or dash pot. Acting somewhat like a 
door check, this dash pot permits the points to 
move over freely when trailed through, retard
ing their return until the last pair of wheels 
has passed. Then the points are returned, as 
slowly as may be desired, until nearly home, 
when they close rapidly into their original 
position. 

The Racor 3-in-l Switch Stand (Style No. 
100-A) is a big factor in reducing operating 
costs. It maintains an uninterrupted schedule 
of train movements, safeguards equipment 
and promotes economies in lower installation 
and maintenance costs. 

Behind Racor Service stand nine plants specializing in the manufacture and dis
tribution of railroad track turnout and crossing equipment, including Manganese 
Work for heavy trl).ffic. 

RAMAPO AJAX CORPORATION 
RACOR PACIFIC FROG AND SWITCH COMPANY, Los AncelH• Seattle 
CANADIAN RAMAPO IRON WORJtS, LIMITED, Nlacara Falls, Ontario 

Nine Racor Works 

Gene ral Offices - 230 PARK AVENUE, NEW YORK 
S A LES OFFICES AT WOii.KS, AND 

M ~ COI\MICK BUILDINO, CHICAOO 
Ml!.TII.OPOUTAN BANK BLDO,WASHINClTON 
BUILDEI\S EXCHANCll!. BLOC, S'J:PAUL 

H lllburn. New York. Niagara Fall•; N,Y. CKlcaQo. J lllnols, Easl St. Louis. JU. 
Superlor,Wia. Pueblo. Col Los Angelea,CAI. Sea~ue. Wub. Nt.ae,ara Falls. Ont. 
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(2(Q[E[B[L~ ~<G 
E lectrical W i res & Cables 

Uninterrupted and economical transportation service depends upon continuous 
and efficient operation. These results are assured through the use of Roehling 
Electrical Wire Products of proven quality, among which are-

Rubber Insulated Wires and Cables 
Paper Insulated Wires and Cables 
Railway Signal vVires and Cables 
Varnished Cambric Insulated Wires and 

Cables 
1'Iagnet Wire-Silk or Cotton Insulated 

John A. Roebling's Sons 
Company 

Trenton New lerse}' 

Armature and Enameled Field Coils 
Solenoids for Control Apparatus 
Automotive Wires and Cables 
Welding Cable, Trailing and Electrode 

Holder 
Welding Wire 

A1akers of Wire Rope, If/ire 
and Electrical ff/ ires 

a11d Cables 

131 
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Belgium follows the "beaten path" to 

L 

i.J!,rain 
GIRDER RAILS 

GIRDER GUARD RAILS 

PLAIN GIRDER RAILS 

RAIL JOINTS AND 
TRACK ACCESSORIES 

EXPANSION JOINTS FOR 
ELECTRICALLY WELDED 

TRACK 

SPECIAL TRACKWORK 

SWITCHES, FROGS AND 
CROSSINGS 

in 
Solid Mangan,u Stu!, 

Mangantst lnurt Construction, 
Chromt Nick,/ Stu/ lnurt 
Construction and Built-up 

Construction of all 
hiithts and weights of rail. 

Ir 
11'--' 

,,9 -• 
l"i! -um 

.,, ; : 

"If a man preach a btlltr sermon, 
writ, a btlltr book or build a btlltr 
mouu-trap than his neighbor, tho 
ht hidt himulf in tht wildtrntss, 
th, world will make a btattn path 
to his door." 

Upper photograph shows the Liege 
Circle layout in the Johnstown 
yard of The Lorain Ste e I Com

pany, prior to shipment to Leige, 
Belgium. 

Lower photo-74-foot center radius circle being installed in Leige center 
square. All Tongue Switches, Frogs and Crossings are Cast Chrome 
Nickel Steel. All Rails heat-treated Girder Guard Section 102-438 with 
guard planed level with head. Tongue Switches are Tadpole type in pairs 
connected by means of rods enclosed in cast iron boxes with steel covers. 

THE LORAIN STEEL COMPANY 
JOHNSTOWN, PA. 

SUBSIDIARY OF UNITED STATES 5TEl!:L CORPORATION 

PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES, 
AMERICAN BRIDGE COMPANY CARNEGIE 5TBEL COMPANY ILUNOIS STE.EL COMPANY THE LoRAIN STEEL COMPANY 
AMERICAN SHEBT AND TIN PLATE COMPANY CYCLONR FENCE COMPANY MIN)rESOTA STEEL COMPANY TENNESSEE COAL. IRON ..t R.R. Cc,U,A,.'C 
AMERICAN STEEL AND WIRE COMPANY FEDERAL 5HJPBUILOING ANO DRY DOCK COMPANY liJATIONAL TUBB COMPANY UNIVERSAL ATLAS CEMENT COMPANY 
Pac. Coast Distributors-United States Steel Products Co. Columbia Dept., San Francisco, Los An2'cJcs, Portland, SeattJc, Honolulu. Exlort Dt'.rtributors-United States Steel Products Co., New Ycd 

LORAIN SALES OFFICES-Atlanta Chicago Cleveland Dallas New York Philadelphia Pittshurg.t 



B us 
COMPANIES 

that use Socony Special 

plus Ethyl and Socony 

Lubricants cut down costs 

MANY hus companies throughout New York 

and New England arc finding greater economy 

in using Socony lubricants and Socony Special Gas

oline plus Ethyl. 

For ('Xamplc, the buses all(l taxis of Holden's 

Motor Tours an<l Taxi Service at Melrose, l\fass., :ire 

100% Socony. 

These coaches tour New York State, New Hamp

shire, and Connecticut on pleasure trips, and also 

make many trips for Boston employment agencies 

over rough going to the logging camps. 

You can secure equa11y good results from the use 

of Socony pr()(]ucts in your fleet. You will find not 

only that every lubricating and power-demanding 

emergency is met, but also that mileage is increased 

and repair 1ii11s are cnt down. 

SOCONY 
Special Gasoline plus Ethyl (I 

Motor Oil Aircraft Oil 

STANDARD OIL COMPANY OF NE\V YORK 



2 GR EATEST 

ELECTRIC RAILWAYS 
• in the world 

select SOCONY 
• 

MURE than six million people a clay use New 

York City's great subway, elevated and sur

face i;ystems-thc lnterhorough Rapid Transit and 

the ~rooklyn-Manhattan Transit Company. It is 

imperative that schedules he maintained to handle 

this enormous traffic. The slightest delay 1s serious 

-means an appreciable loss in revenue. 

Socouy lubricants have hcen ·chosen to luhricatc 

the power plants and rolling stock of these two ~reat 

,-ystems, that operation may he smooth mid schcd II lcs 

unbroken at all times. 

,v e suhmit this endorsement of the depcrnlahility 

of Socony luhrieants for your eonsid .. ration 111 sc

leding lnhricants for your operation. 

SOCONY 
INDUSTRIAL LUBRICAN T S 

STANDARD OIL COMPANY OF NE\V YOHK 
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Spray Equipment 
Engineered For This Particular Industry 

~pray guns ot ,·arioos typris BDfl 
Mizes 

1,rPS~ure fee,d paint tanks a.net con• 
talners 

Exhausting e<)nipml'nt designed and 
bunt t-0 order, spray booths, ex• 
haust fans, and appro.-ed light. 
Ing flxtnr"' 

Air compri:asslng e-qulpment 

Air transformers and Mr~sorir-s 
Air and flald hose qnd eonnectlons 
Oil spray g-uns, grl'ase guns and 

washing guns for cars and buses 
Llqnld spray shlehl and masking 

paper 

Complete outfits from the smallest 
0 tourh•up" units to the largest 
Installations 

DeVilbiss spray equipment brings an exclusive economy 
and effi'ciency into the finishing and finish maintenance 
departments of the electric railway operation because. 
De Vilbiss units are designed and made for that particular 
task. 

DeVilbiss exhausting installations have established a val
uable precedent. DeVilbiss spray guns and other neces
sary units harmonize with the conditions, materials and 
requirements of transportation industry. Learn what 
DeVilbiss can do to save you time and money. Write for 
catalog of DeVilbiss specialized spray equipment. 

THE De VILBISS COMPANY 
272 Phillips Ave. 

Toledo, Ohio 

Sales and Service Branches 

New York Philadelphia Cleveland Detroit Indianapolis Chleago 
St. Loul~ San Francisco Los Angele-s \Vindsor, Ont. 

Direct factory represrntntlves In nil other territories. 
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ANA· oA 
from mifae to co sumer 

ANACOND 

Design of cacenary system, 
Boston,• Revere Beach aaa 
Lynn Railroad. Main mes• 
senger of 37 sttand1 H. D. 
cepper; breaking'■crensch, 
22,510 lbs. Conca« wire 
4 10 grooved Hicenso A; 
breaking scren,ch, 10,320 
lbs; conducuvicy 80% 
l.A.C. S. 

• 
1 n 

Design of che cace• 
nary system used on 
D. L &W. electri6ca
tionaMaiomessenger 
cable of 7 strands 
calsun bronze and 13 
strands H. D. copper; 
breaking strengch, 
32,000 lbs. Auxiliary 
messenger (4/0) 19 
strand H. D. copper; 
breaking strengch, 
9,600 lbs. Concacc 
wires (2 in parallel) 
Hitenso C; lireaking 
screngcb leach), 
12,lS0 lbs; conduc• 
civicy SS" I. A. C. S. 

Deti1ncl 
Illinois 
Maia 111e1 
1cnnd■ lled 
1cnnd■ Hl 
ins measdl. 
Aa:idllal'}' me 
■traad II. 
bnaldag sue 
lbs. Concscc 
Parallel) 3/0 .I( 
censo A: tirealc, 
(each) l,•00 1 
aivi~SO~ J,A, 

Railwa 
_KACONDA has contributed to the succ 

of every outstanding railway electrificatio 

• project in the United States. Anaconda enginee 

have cooperated in the design of the eaten 

systems, and Anaconda. mills have fabrica 

upwards of 85 % of the bronze, wire and cab 

products required to meet 

unalterable requirements. 

ANACONDA WIR 
General Off 
Chicago Of 

Sales Offic 

Design of cace 
scruccion used o 
Northern ele 
Maio messen 

rand Red Bra 
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LEADERSHIP 
I 

lectrification 
lnaconda is equipped to supply every wire and 

ble need of the electric railway . . . trolley 

1ire, magnet wire, rubber-covered wire, flexible 

Anaconda safe
guards quality 
from mine to 
consumer - pro
vides a nation
wide service, 
prompt, depend
able and com
plete. 

rds, weather-proof wire, power cable, var

.ished cambric wire, armored cable ... main 

1essenger cable, auxiliary messenger and special 

ontact wire ... engineering service, where 

pedal cables must meet specific conditions. 

& CABLE COMPANY 
; Broadway, New York City 
1 

1 West Washington Street l!a 
· incipal Cities liJ 

Design of catenarysyscem, 
p.,nnsylvania Railroad. 
Main messenger of 19 
strands calsun bronze: 
breakiog su.,ogth, 28,320 
lbs. Auxiliary mess.,nger, 
4/0 ,rroov"d troUey wice: 
breaking strength, 7,740 
lbs. Contact wire 4/0 
pooved Hitenso C; break
ing suengtb, 12,150 lbs; 
conductivity 55 % J.A.C.S. 

Desip of catenary system, 
Reading Railroad. Main 
messenger of 7 srrand, cal
sun brome and 12 strands· 
H •. D. copper: breaking 
suensth, 19.100 lbs. Con• 
tact wire 4/0 Jrooved Hi
tensoC; breaking strength, 
12,150 lbs: conducrivity 
55% I.A.C.S. 
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Announcing the 1930 
McGraw 

DHE 1930 Edition of the Electric Railway Indus• 
try's · standard reference authority is especial1y 
designed for those who need comprehensive in

formation covering this field. It is an up-to-date, reliable 
guide to the active Electric Railway Companies in the 
United States and Canada. 

The McGraw Electric Railway Directory contains vita] 
data on al1 Electric Railways including Interurban and 
Street Railways, Subway and Elevated Roads, and the 
important Electrified Steam Roads. 

Listed in this authoritative survey of the Industry are 
all the active Operating Companies ; the Holding Com
panies, their •Executives, Managing and Operating Per
sonnel; Towns Reached; Ro1ling Stock; Track Mileage; 
Number of Cars; Shop Locations ; Location and Gener
ating Capacity of Power Plants; Capacity of Substations ; 
Transmission and Trolley Voltages-and other pertinent 
information essential to all who have contact with or 
interest in the Electric Railway field. 

• 
Affiliated Bus Lines 

Names and Addresses of the Bus Companies owned, 
operated or controlled by Electric Railway Companies 
-Companies that are soundly established and financed, 
ably managed and operated along broad aggressive lines. 
The 1930 McGraw Electric Railway Directory te]]s you 
who and where these Companies are-whether they are 
a subsidiary of big Railway Systems or operated as a 
separate department under Railway management. It 
1:dves you the Names and Titles of the men in charge of 
Bus Maintenance and Bus Operations, together with his 
address regardless of whether h e is connected with the 
contro1ling Electric Railway Company or the subsidiary 
Bus Company. 

Operating Data for Bus Companies include: Number 
of Buses in Operation; Miles of R oute ; Fares Charged; 

CONTAINING DETAILED INFORl\fATION 
ON ELECTRIC RAILWAY COMPANIES 
... AND AFFILIATED BUS 
LINES ... . INCLUDING NAMES, TITLES 
AND ADDRESSES OF 11\IPORTANT 
OPERATING OFFICIALS 

Number of Garages with Location and Capacity-just 
the data wanted and needed by manufacturers and dis
tributors contacting these "A-1" prospects in the bus 
operating field. 

All this information is so presented that it is readily 
available and easily selected. 

Names and Titles of Important 
Personnel 

As a roster of Electric Railway Executives and Oper• 
ating Officials, the 1930 McGraw Electric Railway Direc
tory serves you better than any previous edition. 

By reference to the 1930 Directory you can instantly 
determine departmental responsibility-know name and 
title of the man in charge of each department and 
where you can reach him. In addition to Jistings of 
Chairman of Board, President, Ass istant to President, 
Vice President, Secretary, Treasurer, Purchasing Agent 
and Master Mechanic, you have the name, title and ad
dress of the man in charge of such departments as: 
Railway Operations, Legal Department, Transportation 
Department, Track Department, Rolling Stock Deport
ment, Electrical Department, Claims Department, Ac
counting Department and Public Relations Department 
- together with their chief assistants. 

In preparing this Edition all possible latitude has been 
allowed so that we could carry additional officials sup• 
plied by many companies who want total personnel 
reported. These men are shown under heading 
"Additional Officials." 

Order Your Copy Today 
Handy Pocket Size- F]exih]e Binding. Price $10 per 

copy, JO % discount on 5 copies or more. 

McGRA w ELECTRIC RAILWAY DIRECTORY 
Pub1ished by 

McGraw-Hill Catalog and Directory Company, Inc. 
475 Tenth Avenue at 36th Street, New York, N. Y. 
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Special 
Ohmer displays 
have been arranged 
at our West Coast 

Brdnches for 

A.E.R.A. 
convention delegates 

You are cordially invited to visit our Western Showrooms and in
spect the latest Ohmer developments. You'll get new ideas about 
fare protection ... transportation accounting .•. cutting operating 
costs ... increasing profits. 

Our Branch Managers will answer any questions you may care 
to ask and will try to make your visit pleasant and profitable. Feel 
free to call at any time. 

... 

OHMER ON THE PACIFIC COAST 

In the West, as in the East, the Ohmer Fare Register Company has long been 
identified with the development and growth of electric transportation. Many 
of the largest western electric railway systems have used Ohmer Registers 
continuously for more than twenty-five years. 

Big Con.tracts Renewed 

The Key System Transit Co., Oakland, California, is now using 2 15 Ohmer 
Registers. The original contract, made in 1904, was recently renewed. When 

b
the term of this new contract is completed, this company will have used Ohmer 

egisters for 3r consecutive years. 

The Pacific Electric Railway Co., Los Angeles, is now using 1000 Ohmer 
egisters. Including the term of the contract, recently renewed, this company 
ill have used Ohmer Registers continuously for 28 years. 

The Southern Pacific Co., San Francisco, has 200 Ohmer Registers in use. 
e latest contract renewal will give it 24 years of continuous Ohmer service. 

The Northwestern Pacific Railroad Company, of San Francisco, using ap-
1proximately 100 Ohmer Registers, recently extended its contract for a long 
term of years. I The Market Street Railway Company, of San Francisco, is also using Ohmer 
Registers under a long-term contract. 

139 

Here's the Ohmer Class 80 Ticket-Printing 
Register. Note the harmonious lines .•• the 
extra large visual indicator. Write today for 
full information about the Class 80 Register. 

OHMER FARE REGISTER CO. 
Dayton, Ohio, U. S. A. 

WEST COAST BRANCHES: 

LOS ANGELES- 834 S. FIGUEROA STREET 

SAN FRANCISCO-1428 BUSH STREET 

PORTLAND-148 NORTH 6TH STREET 
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YOU wouldn't buy a new 

Jack-Knife if the one you 

have is Only Dull 
• 
THEN WHY SCRAP ? 
WORN BALL BEARINGS ■ 

• 
You sharpen the dull knife and it's as good as new. You 
exchange worn bearings for AHLBERG GROUND BEAR
INGS and get bearings that give as good service as new 
ones. 

The exchange means an average saving to you of 40% on 
the cost of new bearings. That's a nice extra profit on your 
bearing replacement jobs-when you figure what it runs up 
to in the course of a year. Estimate the extra profit you can 
make on replacements for "Aeet" owners alone-in addi
tion to the work you do for single car and one-truck 
owners. 

AHLBERG GROUND BEARINGS have been tested by 
actual SERVICE-the real test of quality-and are re
conditioned by the experts who make C. J. B. Bearings. 
We carry a full line of all types and sizes, and guarantee 
satisfaction. Branch houses and authorized distributors 
located throughout the entire country can make exchanges 
at once. Mail orders delivered by nearest branch within 
24 hours. 

June 14, 1930 

AHLBERG BEARING COMPANY, 317-327 EAST 29th STREET, CHICAGO, ILLINOIS 

Akron Memphis 
Atlanta Milwaukee 
Baltimore Minneapolis 
Boston New Orleans 
Brooklyn New York 
Bullalo Omaha 
Chicago Philadelphia 
Cincinnati Pittsburgh 
Cleveland Providence 
Columbus St, Louis 
Dallas St. Paul 
Denver Toledo 
Detroit Weshlngton 
Kan11s City Youngstown 
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In Absence ol Convention Exhibits ..... 
------------------<<®>...-----------------""S~ 

·•'C" Clamp Supporting Pole 
Corrodrd at Base 

""B" Clamp Reinforcing 
Corrodrd Swaged Joint 

"A" Clamp Installation 

As we can not show our products themselve:, at San 
Frnncisco, we are mailing Sales Bulletin No. 3, 
Accessories for Tubular Iron Poles, together with re
print of this advertisement to Companies probably 
having tubular poles in service. If we have missed 
you, we hope you will write for this new literature 
suggesting methods and devices assisting in the 
economical solution of these problems: 

Ground-Line Corrosion-Reinforcing Clamps, types for use 
without, or over, factory sleeves. Illustrated. 

Upper Joint Corrosion-Reinforcing Clamps, types for 
swaged or unswaged joints. Illustrated. 

Corrosion in Pole Steps, under Collars, etc.-Reinforcing 
Clamps, suitable also for tubular switch standards corroded 
under ladder supports. 

Pole Top Extension-Reinforcing Clamps for extensions 
with pipe of same size, or one inch smaller. Illustrated. 

Temporary Construction-Build up poles of any required 
length from poles on hand, lengths of pipe, and Reinforcing 
Clamps. All material salvaged following use. 
Anchorage, Temporary or Permanent-Williams Pole 
Mounts will anchor poles on bridges, retaining walls, rock, etc. 
Other types for anchoring wood poles, or for salvaging wood 
poles rotted at ground-line and sound above ground. 

Illustrated. 

Attaching Wood Crossarms to Tubular Pole-Crossarm 
Gains, secured with U-bolts or back straps, requiring no drill
ing of pole. Other types for wood poles using through-bolt. 

Illustrated. 

Also send for samples and literature on latest types 
of devices helping to solve these problems: 

Suspension of Signal Wires, Control Cables, etc. 
-Span Hangers with split porcelain insulators for 
grouping, or with spool insulators for spacing apart
for services with, or across, the supporting mes
sengers. 

Suspension of Lead-Covered or Armored Aerial 
Cables-Cable Suspension Clamps of various types 
for all service conditions. 
Simplification of Guying- Ingenious labor-saving 
Guy Hooks, Eye Nuts, Heavy Duty Guy Clamps, etc. 
Securing Adjustability in H-Column Construc
tion-Special H-Column 'Mounts and Adjustable 
Clamps for cross members eliminating all punching
also Catenary Clamps. 

We feature Engineering Service 
for special jobs. 

MALLEABLE moN FITTINGS COMPANY 
Pole Hardware Department 

Factory and New Eneland Sales Offlcez 

Branford, Conn. 
~ New Tork Sales Olflce1 ~,~ 
~ Thirty Church Street ~ 

Canadian Mis. Dbtrlbutorz 
LINE 8 CABLE ACCESSORIES~ Ltd., Toronto 

... 

Typical Pole lllount Installation 
on Concrete 

''0" Clamp 
Extension 
aod Gain 
Assembly 

" C" Clamp Supporting Pole Top Extension 
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Leadership 
in Leather 

Recently some new additions have been made to 
our line of genuine lea thers tanned especially for 
railway and bus scats. 

The General Leather Company invites :your con
sideration of these leathers for your new cars 
and buses. The requirements of the transporta
tion industry have been our chief incentive for 
developing these upholstery products. These 
transportation leathers will wear indefinitely, 
clean easily with soap and water, and will always 
look attractive. 

At the same time we are aware of the attractive 
interiors that are making modern cars and buses 
restful and comfortable, therefore we have devel
oped these "General Leathers" in a variety of 
colors and grains. Colors which will stay fast 
and do not soil passengers' white clothing. Grains 
which make soft and pliable seats. 

Specify "General Leather" for new Electric Cars, 
Buses and Taxi-cabs or order from us for replace
ments. On quantity orders we can cut directly 
from individual patterns to avoid waste. 

D•troU Offtc,: General Leather Co •• 
4 H Fisher Bid~. , 

Wert Coad Office: A. J. & J. R. Coolr. Ino,. 
231 El~htb St., San Franclsoo 

London Ot!l•e: R. & A. Kohn,tamm, Ltd., 
21 West Smlthfteld. London, E. C. 

Canadian Of!le,: Colonial Traders, Ltd., 
2 7 7 William St., Chatham. Ont. 

Majestic Full Grain Leathers 
20th Century Spanish Leathers 

Genleaco Leathers 
Salon Hand Duffed Leathers 

Samples on request. 

America's 
Largest Producers 

GENERAL 
LEATHER CO. 

Newark, N . J. 

June 14, 1930 



l\JAHON ROLLING STEEL DOORS arc 
approved by the Underwriters' Laboratories 
Inc •••• they embody the latest dcvclop
mcn ts in doors of this type ••• they meet 
every requircmt>nt for openings in every 
type of industrial or commercial building. 

For dividing fire waHs, for elevator shafts, 
and for exterior openings these in1provcd 
doors offer the utmost in fire and burglar 
protection togetlwr with Jong life, depend
able operation and fine appearance. Write 
today for estimates or detailed information. 

THE R. C. MAHON COMP.AMY 
DETR.01:T MICHIGAN 



lhe balance of motor power 
More and more the question of adequate 
control becomes an important factor in 
the purchase of modern, heavy duty, 
motor transport vehicles. Day by day, 
fleet operators in ever increasing numbers 
are displaying brake consciousness to a 
marked degree. 

Realizing the growing demand for a sure, 
quick, powerful stopping force . . . the 
necessity for a perfect balance of modern 
motor power, the more prominent manu
facturers of commercial vehicles are fea, 
turing Bendix-Westinghouse Automotive 
Air Brakes as standard equipment. Such 
wide-spread acceptance of Bendix-West, 
inghouse control is in itself a tribute to its 
remarkable effectiveness. 

Always ready to give you actual facts and 
figures, relative to the advantages of 
perfectly balanced Air Brake Control, 

when purchase of new equipment is con
templated ... or to assist you in modern, 
izing units now in service, a carefully 
trained force of power brake engineers is 
available to the operator. This service is 
in no way obligatory and may be had by 
addressing the BENDIX-WESTING, 
HOUSE AUTOMOTIVE AIR BRAKE 
COMPANY at Pittsburgh, Penna. 

Under the hood of this modern coach is mounted the sturdy 
Bt•ndix-,VeE-tinghou~e compressor. The heart of the Air 
Brake. thi~ remarkabb.,. efficient devire furnh1hcs a never• 
failing air t-ourc'f' for the braking system, air horns, and 
othPr Jmeumatic equipment. 

BENDIX-WESTINGHOUSE 
Automotive 

AIR BRAl(E.S 



Izme J.J. 1930 ELECTRI C RAILWAY JOURNAL 

rnOW this Tiger-Weld power bond was made-how 
American Steel & Wire Company Engineers s~lved the 
problem of strength-without sacrificing the ability to 

carry necessary current-is a story of achievement that you will . 
want to know about in detail. Especially so-since its inception 
means increased efficiency and lower operating costs. It will 
pay you to write for interesting litera~ure and detailed information. 

f 

Designed for use on multi .tracked A. C. systems. The Pennsyl-
vania Railroad adopted Type DS-4 Bonds for the electrification 
from North Philadelphia to Trenton and Norristown. 

AMERICAN STEEL & WIRE COMPANY 
> sues101ARY (uN1rto STATES STEEL 7cORPORAftoN < 208 S. La Salle Street, Chicago 30 Church Street, New York 

145 

Other Sales Offices: Atlanta Baltimore Birmingham Boston Buffalo Cincinnati Cleveland Dallas 
Denver Detroit Kansas City Memphis Milwaukee Minneapolis-St. Paul Oklahoma City Philadelphia 

Pittsburgh Salt Lake City . St. Louis Wilkes-Barre Worcester 
U. S. Steel Products Co.: San Francisco Los Angeles Ponland Seattle Honolulu 
Export Distributors: United States Steel Products Co., 30 Church St., New York City 
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When maintenance is discussed at 
the Convention 
keep Boyerized Parts in mind! 

Brake Pins 
Brake Hangers 
Brake Levers 
Pedestal Oibs 
Brake Fulcrums 
Center Bearings 
Side Bearings 
Spring Post 

Bushings 
Brake Bushings 
Bronze Bearings 
Bolster and 

Transom 
Chafing 
Plates 

Spring Posts 
McArthur 

Turnbuckles 
Manganese 

Brake Heads 
Manganese 

Truck 

"' 
Here's why !-Boyerized Parts reduce replacements 50 to 75%-last 
3 to 4 times as long as ordinary parts. Less frequent replacing of parts 
cuts down that big maintenance item-Labor-too. 

The tremendous wear-absorbing qualities of these parts are due to 
"Boyerizing"-a special hardening process. 

Read over the list-keep these parts in mind. Better still--order a few 
Boyerized Parts for trial-see how slowly they wear out. 

BEMIS CAR TRUCK COMPANY 
Electric Railway Supplies SPRINGFIELD, MASS. 

REPRESENTATIVES: 
Parts "-__, F, F, Dodier, 903 l\lonadnock Dldr;., San Francisco, Cal. 

W, F. lllcKenney, 62-66 First Street, Portland, Ore. 
J. n . Denton, 1328 Broadway, New York Cit,-, N. Y. 
A, W. Arlln, 619 Delta Dulldinr;, Los Anreles, Cal. 

CONTINUOUS JOINT BARS 
.FOR WELDING 

THE RAIL JOINT CO. 
165 Broadway, New York, N. Y. 
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/ 

lllustrotion: The SIXTH STREET BRIDGE over Allegheny River ot Pittsburgh, Pa., 
selected by a national jury appointed by AMERICAN INSTITUTE OF STEEL CONSTRUCTION 

as the most beautiful bridge completed in 1928. 

The STRUCTURAL STEEL in the superstructure of th.is bridge 
was produced by ·Carnegie Steel Company, and 

FABRICATED and ERECTED by 

147 

"'( 

AMERICAN BRIDGE COMPANY 
Subsidiary of United States Steel Corporation 

General Offices: 71 Broadway, New York, N. Y. 
Contracting offices in New York, Boston, Philadelphia, 
Baltimore, Pittsburgh,Cincinnati,Cleveland,Detroit,Chicago, 
St. Louis, Minneapolis, Duluth, Salt Lake City and Denver • 

... ... ... 
Manufacturers of Steel Structures 
of all classes particularly ... ... ... 

BRIDGES and BUILDINGS 
· Pacific Coast Distributors: 

U.S. St~el Products Co., Padiflc Coast Department. - • 
San Froncisco, Calif. Portland, Oregon 
Los Angeles, Calif. ·· · Seattle, Wash. 
, H-onolulu, T. H. . 

Export.Distributors: 

United Stat~s Steel Proc;lucts Camp~ny .· 
30 Church Street, New York, N:Y. 
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A ''word" to Graphic lnstrum.ent users 
ABOUT ROLLER-SMITH GRAPHICS 

O-Cover readily removable. 
U- Top window for scale illumination. 
T-Cover hinges at top for easy removal 

and attachment. 
S- Scale mounted so as not to interfere 

with changing of pen. 
T- Pen can be grasped at center and re, 

moved by turning thumb nut. 
A- Ink well can be filled without removal. 
N-Cover on ink well protects ink from 

dirt. 
D- Ink well instantly removable without 

tools. 
I-Entire electrical mechanism can be 

swung open for inspection. 
N-Timing gears accessible from front. 
G-Efficient damping by means of large 

magnets. 

Every feature listed; and many others 
not mentioned, are included in new Bulletin 
No. G-830. Send for it. 

0-,,er thirty-fi-,,e years' instrument experience is back of 

MAIN OFFICE WORKS 
2140 Woolworth Bldg., NEW YORK Bethlehem, Penna. 

Offices in Pri11cipal Citiu in U. S. A. and Canada 

EARLL .CATCHERS AND RETRIEVERS 
The 150 New Cars for Baltimore 

Get EARLL Catchers 

BROOKLYN & QUEENS have ordered 300 EARLL Catchers 
since last October, and now have 1650 in operation. 

BOSTON ELEVATED have 2500 EARLL Catchers in 
operation. 

NEW YORK ST ATE RAILWAYS use EARLL Catchers or 
EARLL Retrievers on all their city, and interurban, and trolley 
bus lines. 

CAPITAL TRACTION CO. use EARLL Retrievers on all 
their over-head lines. 

WEST PENN PO\VER CO. have 130 cars equipped with 
EARLL Retrievers. 

ILLINOIS POWER & LIGHT CORP. in 1928 began to replace the retrievers they were then using with 
EARLLS. They now have 175 EARLL Retrievers in operation. 

In 16 countries EARLL Trolley C~tchers and Retrieve rs ape giving the utmost in service with a minimum of 
attention and maintenance. 
Simple-light-weight--quick--<:ertain in action, these two devices are indispensable to good trolley car service. 
They facilitate operation, make faster schedules possible, protect overhead, poles and rolling stock. 

General Foreign Agents: 
International 

General Electric Co. 
Schenectady, N. Y., U. S. A. 

C. I. EARLL 
YORK, PA. 

u. s. A. 

In Canada: 
Railway & Power Eng. 

Corp., Ltd. 
Toronto, Ont. 
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with 

NACHODS 
BE ready for the heavy 

auto traffic. 

You can conceive of no 
better protection th a n 
Nachod Highway Crossing 
Signals. They a re on the 
job 24 hours of the day 
with arresting warnings
flashing red lights - with 
bells added if desired. 

Indicators are provided 
also to show the motorman 
he has started the warning. 

Built of sturdy iron pipe 
construction; c a r r y i n g 
powerful red projectors; 
iron re lay boX! with all wir
ing enclosed; and operated 
by long tested overhead 
trolley cont actors, N achod 
Highway Crossing Signals 
are the ultimate in safety 
for your road. 

Nachod and U nited States Signal Co., Inc. 
4777 Louisville Ave., Louisville , Ky. 

\le a lso ma nu fa rt ure : Torn.right Signals, Slgnnts fo r Slng-te and 
Double TrB<'k , Stub t:nd Signals, Annunciator Signals, Headway !=== 

Kt rorders. 

IMUUIHllllllllllllllllllll ll llll lllll lllllllll lllllllllllllll l lllll!IIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIUIIIII IIIIIIIIIIIII IIIII IIIIIIIIIIIIIIIIIIIIJla 

THEiE;s"A .. TRENT.aN"ra·wERMWI 
for Railway Work, too! 

1
From our forty.four 
,years' experience we 
have built this Tren
ton Utility Tower 
to handle overhead 
ironstructlon on the 
[ allroads. It operates 

-~:ur:~~ks~~':idt~~ 
wheelbase of 8 

feet. Body platform 
O feet wide, 12 feet 
long and about 2 
feet from top of rail 
to top of platform. 
Equipped with 
Bra kes, Pin Coup• 
llngs, and Ra i 1 
Uam PS so truck can 
be locked In position. I 

I l J. R. McCARDELL AND COMPANY i 
391-401 SO. WARREN ST., TRENTON, N. J. ~ 

• 11111111 llfflllltlfhtffllllllllllllltllllllllllllllllllllllllllfJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHlllllll lUlllwi 

■ 
The New 

International · 

R13 
CAR 

and 

BUS 
Register 

Your registers are important whether you are 
operating few or many street cars or buses. 
You need the utmost in dependability and 
durability. The new International R13 is the 
culmination of 40 years of register experience. 
Make your comparison on the basis of the 
following points: 

■ 
■ 

■ 
■ 
■ 

■ 
■ 
■ 
■ 
■ 

Easily mounted and locked in place. No 
separate operating back required. 

Positive in action, 
throughout. No 
trouble. 

being gear driven 
ratchets to cause 

Large size unbreakable drawn brass bell. 

Trip figures l ¼ inches high, easily read. 

All parts made of cold rolled or cold 
drawn steel. No die castings or sand
castings used. 

Bronze · Bushings for all important bear
ings. An exclusive International feature. 

Heat treated alloy steel parts at points of 
maximum wear. 

Levers broached and mounted on square 
shafts. No soldered parts. 

Only compression springs used, eliminating 
spring failures. 

Heavy plate glass face , practically inde
structible. 

Handsome, Compact, Easily Operated 

WR ITE FOR COMPLETE DETA ILS 

The INTERNATIONAL 
Register Company 

11 South Throop Street Chicago 

■ 
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THE PEREY 
STREET CAR 

COINPASSOR 
• • in service 

Don't experiment-install the Coinpassor and solve the fare 
collection and passenger loading problem, at one stroke. This is 
a proved and practical device, the combination of Percy's years 
of experience in turnstile design. 
Photograph shows the Perey Street Car Coinpassor on the job in 
the new cars of the Brooklyn and Queens Railroad. One hundred 
of them going into service now. Yon are invited to make your 
own inspection of this Brooklyn installation if you care to. 
How little space it takes! Just a slender arm across the passage 
entering the main body of the car. Plenty of room for people to 
pile onto the platform, close the doors and get the car moving, 
letting the operator run the car while the Coir,passor collects 
the fares. 
How quickly it operates! Not the slightest delay! Collects the 
fares as fast as people can walk through. 
How safe it is! Just four small arms of smooth and carefully 
shaped chromium plated steel rods, without an angle or corner 
anywhere. 

Write for details and estimates. 

ADVANTAGES 
1. Makes ont'l-man operation prn~

tlcal nn ears of e,·ery size and 
type. 

!ration of fares-he only hos to 
make ehange ornl lssnt" trant.fers. 

~. Platform entranee well ean be os 
Jarge as desired. 2. One--man operator enn handle 

lnrger trowds wlthont delay. 
3. No rider enn e,·a,le rare by slh>· 

ptnr; pnHt the operator-the eoin• , • 
passor forees all to pay. 

4. Jtelle,,·es operator of rt'Sponsi- 8. 
bllltles for eollerUon nn~ ngis-

6. }Tont, eenter or rfflr exit t"Bn 
ht' n•l'd with treadle operator. 
l"tilizes a,·allahle platform spaee 
effeeth·ely. 
Fnt.t . ns the mo,·ement or pas
Nengers. 

PEREY 
MANUFACTURING CO. 

101 PARK AVENUE, N. Y. C. 

:m1111nmm111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111l1111111111111111111 
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PANTASOTE 
TRADE MARK 

-the car curtain and upholstery material that 
pays back its cost by many added year■ of 
service. Since 1897 there bas been no substitute 
for Pantasote." 

AGASOTE 
TRADE MARK 

· -the only panel board made in one piece. It is 
homogeneous and waterproof. Will not separate, 
warp or blister. 

Standard 
for electric railway cars 

and motor buses 

I 1\illllll!,ll_!!,15!3. 
Sample, and full 
information gladly 
furnished. 

i 
i§'wii.iiiiiiiiiiiiililoi 
i 

I==- The PANT ASOTE COMPNEWANYY, 
0
InRKc. 

250 Park Avenue 
f,111111111111111111111111111n1111111111111111111111111111111111"1111111111111111111111111111111111111111111111111111111111mnu1111111111111111 
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Ventilators 

Tail Lights 

Track Sanders 

Directo Door Signal 

Universal Lanterns 
(Safety and Signal) 

Write for detailed Information. I I 79W ~:.:i~~::.ls-Li~~:::i.::.-Ohio 
l,11111mu111111m111111111111111111,111111111m1m1111n11111111111111111111111111111111•11111•11111•11111111m111111111m11111111111111H1 
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A few of the recent 

NEW EQUIPMENTS 

The chief factors being 

they save considerable weight, 
are d.:irahle and economical, 

thutr fulfilling our 11logan 

to use 

CHILLING WORTH 
DRAWN STEEL GEAR CASES 
Cleveland Railways Co. 
New York Board of Transportation 
United Electric Railways of Baltimore 
Pennsylvania Railroad 
Delaware & Lackawanna Railroad 
Reading Railroad Co. 
Electric Bond & Share Co. 

~~Maximum gear and pinion protection at minimum cost,, 
An achievement of 25 years of accumulative development and improvement. 

CHILLINGWORTH MANUFACTURING CO., Jersey City, N. J. 
REPRESENTATIVES 

Canada-Railway & Power Eng, Co. New York-J. W. Gerke 
England-Tool Steel Gearing & Equip. Co. Franee-A. P. Champin 

PIONEER BUILDERS OF 
STEEL PASSENGER CARS 

for 

Electric and Steant Railroads 

Triplex Articulated Cars Built for New York Rapid Transit Corporation 

PRESSED STEEL CAR COMP ANY 
NEW YORK PITTSBURGH CHICAGO ST. LOUIS ST. PAUL 
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POLES FROM VP II/Git - Tit£ BEST SOl!RU OF SUPPLY Selected poles 
BELL OWNED 

TIMBER LANDS 

EXPERIENCED 
POLE MAKERS 

PROPER HANDLING 

EXPERT BUTT 
TREATMENT 

CLEAN YARDS 

SHIPPING FACILITIES 

Bell ships guaranteed grade poles QUICKER 

!!11Ulllllllllllllllll:.::;1111111JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJllllllll11IIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIJIIIIIIIIIIIIJIIIIIIIIJIIIIIIIIIIIIIJIJIIJIIIIIHRK: 

~ § 

I Fare Colle1;;;;j I 
==-

~===_~ ____ ~:~:a~is::ertion 
causes instantaneous reg
istration by the patrons. 

or 
in ·various 

combinations, are paid 
into the one coin-slot-

~~- ,.'<..~~-~-rl_:•.":!_:kt:=:1= the different values being 
.. ,r -~ instantly assured your 

treasury. 

~ MONEY METERS are furnished in either port-
§ able or stationary form and are mechanically I ~;;;f~E;: fo, <roll,~ ,od b, ... se,r.s.=:.-., 

= ably add 4% 
§ to 10% to your I ::::;tine:;:. 
-1 Money-Meters, Inc. 1~';.,C::~f!Re~ste~c'!.~>' E 

E 3209 Book Tower, Detroit, Mich. § 
~lllllltlllllllllllllllltllllltnllllllllllllllllllttlllllllllllllllllllllllllllltlllllltlllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~ 

from Bell owned 
timber lands 
The Bell organization obtains its supply of poles from 
high up in the mountains of interior British Columbia. 
It is in this high altitude section that Bell-owned timber 
lands are located. The Bell organization actually gives 
you a selective pole service. Growth at high altitudes 
affords high tensile strength and exhaustive tests have estab
lished that these cedars are uniformly strong and durable. 
Butt treatment is highly important as concerns pole dura
bility. By careful study and experimentation we de
veloped a PENTRATE machine which insures best pos
sible results in butt treatment. We can furnish any kind 
of incising or spacing of the incisions desired. 

We also butt treat poles by all other standard methods 
desired by users. 

BELL LUMBER & POLE CO. 
MINNEAPOLIS, MINN. 

Bell 
WESTERN RED and NORTHERN WHITE 

CEDAR POLES 
AND TIES 

July Convention 
Report Issue Closes 

June 24th 

Early Receipt of copy 
and plates will enable 
us to serve you best
to furnish proofs 1n 
ample time so changes 
or corrections may 
made if desired. 

be 

ELECTRIC RAIL\VAY JOURNAL 

~ l 

i 

f.i1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111-
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Drip Points for 
Added Efficiency 

The:, prevent creeptnr mollture and qnlckl:, drain the peut
coat In wet weather, keeping the Inner area dry, 

The Abon Inimlator--No. 72--Voltare-Teat-Dr:, M,000 
Wet 31,4'00, Une 10,000. 

OUr enrtneen are alwa:,1 read:, to help ;ron on :,our rtu1 
tn1ulator problem. Write for catalor. 

Hemingray Glass Company 
Muncie, Ind. 

Eat. 11141-lnc. 1870 = 
J...,.m,11111111111111111111111m111111111,111111111111111111111111111111111111111111111111111111111111111111111111111111u111111111111111111111111111111111J 

STUCKI SIDE BEARINGS 

SPECIAL OARBOS SU:Et, 

HEAT TREATED 

l 
LARG:R::An::.~::ACES ~=-~=-

0!\'LY TWO PAitTS 

A. STUCKI CO. 
OLIVER BLDG., PITTSBURGH, PA. 

Canadian Representative: 
The Holden Co., Ltd., Montreal, Canada 

-...01111111ttJNIINllffln1111111111111mm111tt1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111: 

:u11111111111mmmm111111111111111111111·•1111111111111111111111m11m1111111111111111111111111111111111111111111111111 1111111111111111n1111111111111111u, . 

I ••••. I 
;==-~ To the Convention ' 

Silver Lake Trolley and Bell Cord have 
been at many conventions during the 
past 20 years. No other single car 
item is more typical of the industry or 
gives it better day In and out service. 
Waterproof, durable and economical It 
is a wise executive who always speci
fies Silver Lake. 

Samples on request. 

SILVER LAKE COMPANY 
Newtonville, Mass. 

,. 

I 
~tlllllllllUIIIIIIIIJIIIIIIIJl !IIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIJIIIJIIIIIIIJIIJIIIIIIIIIIIIIIIJllllllllli 

For barricade■, manhole proteclion, 
detour 1igns -for every type of barrier 
and a sto~e of other purposes, use the 
quirkly erected, economical TOLEDO 
Folding Steel Horse - alroor, rigid, 
easily handled, 

If your dealer can't supply you, write 
ul for prices, 
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"►+=============================+~" 

SEARCHLIGHT SECTION 
EMPLOYMENT and BUSINESS OPPORTUNITIES-USED and SURPLUS NEW EQUIPMENT 

UNDISPLAYED-BATE PEB WORD: 
Po8'tlon1 Want"4, 6 cent• a word, minimum 

$1.00 an lneertlon, pa7able In advanoe. 
Po8'tlon• Vacant and all other clualtlca• 

~~~: ~~f~~ ~~m,'i:oJ.O cenie • 

Propoaal1, iO cent• a line an lneertlon. 

INFO BM.A TION: DISPLAYED-BATE PEB INCH: 

Boz Numbt1t'• In care ot our New York, 1 Inch · · · · · · · • · • • • · • • • • ,$6.00 
Chka&"o or San Francleco otllcee count 2 to 3 tuchee ...•.....•... 6.76 an Inch 
10 word.I addlUoual ID uudl1pla7ed ado. i to 7 lnchee • · • • · · • • • • • • , 6.60 an Inell 

Di.count ot 10 ,i, u tun Pannent le made In Otht1t' •pacu ond contract ratu on requut. 
advance tor four coueecutlve tneertlone .fn advdl'tl8'no Inch le meaoured vertically 
ot undlspla7ed ado (not tnclUdlnl' pro- ou oue column, 3 columns-SO luchee-
posals), 10 a page, 

"►+·==============================R.J.+~M 
POSITIONS WANTED !,IIIIIIIIUllllflllllltllllllllllUIIIIIIIUIIJllllllffllllllllllllllllllllUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllC 

ARMATURE winder well experienced wl1h 
railway equipment deelree change. Reference. 

PW-217, Electric Railwa7 Journal, Tenth Ave. 
at 86th Street, New York. 
ENGINEER: Twenty years' experience with 

large eastern company as superintendent M. 
of N. and division manager would like to make 
change. PW-216, Electric Railway Journal, 
Tenth Ave. at 36th St., New York. 
~ ................................. ;;;;:;;;~-................................ 1 

Railway-Equipment I 

Raiis0

.:~ b~:rtad i 
Be sure to get our bid. 
Dismantling done by us. ! 

= 

The Allite Corporation I== 

636-38 Broadway, New York 

New and Relaying Rails 
All Weights and Sections 

We specialize in buying and dismantling entire 
railroads and street railways. Also industrial and 
public service properties which have ceased opera
tion. We furnish expert appraisals on all such 
properties. 

May We Serve You? 

The Perry, Buxton, Doane Company 
(Capital $1,090,000.00) 

Rail Department, Philadelphia, Pa. General Department, Boston, Mass. 
Pacific Salee Offic-Failins Buildins, Portland, Oreson 

I 
i 
; 
= 

~umt1mnnnmu111111n111n1n111111111111n111111u1111111n111n11111111111111111111u111~111111;. lllllllllllllllltlllfllllllllHIIIIUIIIIIIIIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlltlllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllllfllllllllllllllllllNIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

!,lltllllllllllllllllllHlllllrtlllltlllllllllHHIIIUIIIIIINIIIIIIHIIIIIIIIIIIIIINIIIIIIIIIIIIIUINlfl~ 

l~::it~lt~?: ... :.J 
IIIIIIIIINlllllllllllflllllllllllllllllllFO'B'IISALE'''''''''Hllllllllltllllllllllllllllll! 

1000 K.W. ~ 
SYNCH. MOTOR GEN. SET ~ 

Modern type Westinghouse 676 v. D.C.. ! 
3 ph., 60 cy., 2,200 v., .8 P.F., A.C. 900 i 
r.p .m. Motor Generator Set with Dir. Conn, : 
Exciter and complete A.C. a.nd D.C. a 
Switi~~rt: CRAWB~i;tii~'1'Ni"ew. ~ 

U1Nll11mn1111~,w.A?i,r.r. .. ~}.~ff.i:111:r.1.~h~~~;,K.~., .. ;f.!ii11111111111111111111~ 

o11111111,11111111n1111111111111111n1111111111111111111111111111n111111111111111111111111111111111111111i 

l'•;•s•;~•;·~•~•~•;•~•~•;•~-;M• • 

Railway 
Equipment 

~A.. I BOUGHT SOLD EXCHANGED -to help you sell 
h,., '-.'7.A All types of what you no 
. '7. ~ ~A~ = longer need. ""I. ~V ~ CARS, MOTORS, TRUCKS, PARTS, 

11P/~ • ~~ , ~ • POWER HOUSE EQUIPMENT 

t~~=!';,':.,~~l},,i-~~~ I S=J •• ,.., ••••'"" ••• •D'"••• =.-==i. T~= £!~;::::': w~~ It 
~ ►.►o,.~,r,.: :,~"!- •==_! G. T. ABE~ :_·=§I "Think SEARCHLIGHT First" ,.'· -r: ~"$, 303 Seventh Avenne, New York City 

:a11111111111111111111111,1111111t111111111111n111111111111111111111111111111111111111111111111n11111111u.:: 111111111111111111111111111111111111,111111111,11111111111111111111111111111111111111111111111n11111n11'; :.11u1111111IINIIIIHNIIHHllltllllt1IHIIIIIIIHlllllllltllllllllNlltnllll'•llltNllllfNIN---= 

~lllllllllllllllllllllllltlll11Nllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1111UIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIOllllllllllllllllltllllllllltllllllllllllllllllllUIIII'' 11111 1111111111111111111n11111111111111t111111111111n1111111111n1111111,11111111111111111111111, 

! MAKE YOUR SELECTION i 
I J~----------------------~ I 

I=•=::- I Boil< by J~~~C-O~,;:,?~,~~~~~vi~!~~"'"~""" I M!S{ERtVIEJC3Et '=•=:,1•·•· No. 508 or Gen. Elec. No. 264 Motors. Complete with all appurtenances. 
Now in Operation Splendid Condition Low Price 

I ~ F~~m~~te~;KEi" ;r:,:a: I I 
~ ~ 601 Commonwealth Bldg., PHILADELPHIA, PA. ,. 
~111,u11111111111111111111111111m11111111111111111111111111111111111111111111111111111111111m1111111t11111111111n111111111ntt1llllltlllUlllllllltlltllfflltlltlllllllllllllllllllltlllllHIUIIIIOIUllll♦ IIIIUlllttlllllllllllllllltllllllfffllllltlHUUtllttllHIIIUIIIIIINIIIIIIUIIIIIIIIIHllltllllttlfHUllltlllfHI..J 
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eBuy 
Electric Railways-and their 

EQUIPMENT 
We can make you an attractive Cash 
Offer for your entire system or any part 
thereof, including all electrical · and 
mechanical equipment, trackage, over
head and rolling stock. Dismantling is 
done by us. 

We will be pleased to inspect and 
appraise your railway property and to 
submit a fair bid for your consideration, 
without obligation. 

' 

H. E. SALZBERG COMP ANY, INC. 
225 BROADWAY ESTD. 1898 NEW YORK CITY 
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I Your Best Market 

! Old Trolley Ca;;r and Equipment. 
I Reliable Service 

I 
L. SCHIAVONE & BONOMO BROS., Inc. 

Jersey City New Jersey 

=;, 1111111 11 111111111111111111111111111111111u11u111111111111111111111111111111n1u,11111111111111nn1111111n1111111111111111111111111111111111n111111111n111111111111111111111111111111111111111111111111111u1111111111111111111111u11111,1111111u111111111111111n1111111111111n111111111111111111111111111u 11 ,., .. .,., -

("'"""""""""""'"'"'"""";~;"";:·~;"""""'""""'"'""""'"""'"-
if11uu111111111111111111111111111111111111111r111111111111111111111111111111111111111111111111111n1111111~ 

I ;t~t~i~;:. I 
r··New";:si:A°Rc'H'i'.'i'ci'Hr';tAd;;;·rt1;;;~,s ..... ~ 

; - At Very Reasonable Price 

I Twenty-One Interurban 
= must be received by 5 P..M, the 20th of I I ::.::";J:~!~:;.~;.~::: I 11~~~?;q~t!!~!e:a~~~oa ~!t~:s. 

• Brill Standard C-80 Trucks. Seating ¥11111111111111111111111111111111u111111111111111uu1111111111111111n1111111111111111111111111111111111~ 

~ Tenth Ave. at 36th St .. New York City i 
:l111111111111111111111111111111111111111u1111111111111111111111111111u1111111111111111111111111u1111111,i = Capacity-Fifty, 

§ ll~ars Equipped with West. 76 Motors, 
§ Peckham Trucks. Seating Capacity-
• Fifty-two. 
~ All In Good Operating Condition 

~_:_ GeorgeE§:;£;
1~7E~r;~:i:::g Agt. 

r=i .... ;;·o~-~-~~-~~~i~;;;·-·Ad~~;~isi~g·;-1 
• Think "Searchlight" First! 1 14401 Third A,·e., Highland Park. Mich. 

j ............. n,1111111111111111111111u11111uuun1HllllllflOIIIHIHHIIIHIIHIIIIHIIHHt111tllti 
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Saving is a good habit, BUT-

Why Save Things You'll Never Use? 

W HY let Mother Nature grow grass be
tween the wheels of replaced cars? Why 
pile up rails, shop equipment, power plant 

equipment, line equipment, car appliances, road 
building material, etc., etc., you will never use again? 

TODAY you can turn them over at a fair price. 
T~morrow they will be-JUNK. Is it not the 
better part of good horse-sense to dispose of them 
NOW? 

6000 other electric railway men will see your ad
vertisements of used or surplus equipment and ma
terials here-in the Searchlight Section of their 
business paper. 

Some of these men~fficials or executives of other 
lines in other parts of the country and operating 
under different conditions--can use what you no 
longer need. For an insignificant investment you 

can tell these others what you have. 
will buy. 

And they 

One "Searchlight" advertiser wrote, "We can cheer
fully recommend the Searchlight Section as a 
wonderful medium for reaching buyers of rails and 
equipment." Another-"The strongest proof that 
your 'Searchlight' finds its way to many readers is 
shown by the numerous letters we have received in 
answer to our recent ad." 

Let us tell you the cost of advertising your used or 
surplus equipment and materials in the Searchlight 
Section. Just address a list of what you have to dis
pose of to the 

Searchlicht Department 

ELECTRIC RAILWAY JOURNAL 
Tenth Ave. at 36th St-. New York, N. Y. 

I J:JU ... , 
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Ford, Bacon & Davis 
Incorporated 

Engineers 

39 Broadway, New York 

PHILADELPHIA CHICAGO 
SAN FRANCISCO 

NEW ORLEANS 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER. MASSACHUSETTS 

EXAMINATIONS 

REPORTS-APPRAISALS-RA TES 

OPERATION-SERVICE 

R. F". KELKER, Jr. 
CONSUL TING ENGINEER 

111 W. WASHINGTON ST., CHICAGO 

TRANSIT DEVELOPMENT 

OPERATING PROBLEMS

TRAF'F'IC SURVEYS 

VALUATIONS 

SANDERSON & PORTER 

ENGINEERS 

for the 

FINANCING-REORGANIZATION 
-DESIGN-CONSTRUCTION 

, of 

INDUSTRIALS and 
PUBLIC UTILITIES 

Chicago New York San Francisco 
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S and CONSULTANTS 

ALLIED ENGINEERS, Inc. 

Engineers and Constructors 

120 Wall Street 

New York 

Transportation Examinations 

and Reports 

C. B. BUCHANAN, President 
w. H. PRICE, m., 8ec'7-Tresa. 

JOHN F. LAYNG, Vle&-Prealdent 

Buchanan & Layng 
Corporation 

Engineering and Management, 
Construction, Fi11anciol ReJorts. 

Traffic Surr,eys and 
EquiJment Maintenance 

BALTIMORE 
1004 Flnt Natlonal 

Bank Bid&". 

NEW YORK 
49 Wall Street 

Phone: Hanover: 2142 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardner F. Wells 
Albert W. Hemphill 

APPRAISALS 

INVESTIGATIONS COVERING 

Reorganization Management 
Operation Construction 

SO East 42nd St., New York City 

The P. Edward 
Wish Service 
50 Church St., NEW YORK 

Street Railway ln_spection 

DETECTIVES 

131 State St., BOSTON 

THE BEELER 
ORGANIZATION 

Engineers and Accountants 
JOHN A. BEELER, DIRECTOR 

Traffic -Traction 
Bus-Equipment 
Power- Management 

Appraisals Operating and 
Financial Reports 

Current Issue LATE NEWS and FACTS 
free on re:i uest 

52 Vanderbilt Avenue, New York 

J.ROWLAND BIBBINS 
CONSULTING ENGINEER 

TRANSPORTATION 
UTILITIES 

Transit-Traffic Development Surveys. 
Street Plans, Controls, Speed Signals. 
Economic Operation, Schedule Analy
ses, Bus Co-ordination, Rerouting. 
Budgets, Valuation, Rate Cases and 
Ordinances. 

EXPERIENCE IN 25 CITIES 

2301 Connecticut Avenue 
Washington, D. C. 

BYLLESBY ENGINEERING 

and MANAGEMENT 

CORPORATION 

231 S. La Salle Street, Chicago 

New York Pittsburgh San Fran,iaco 

WALTER JACKSON 

Consultant on Fares 
and Motor Buses 

The Weekly and Sunday Paa 
Differential Fares-Ride Sellin2 

Holbrook Hall S-W-3 

472 Gramatan Ave., Mt. Vernon, N. Y. 
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Competent to solve 
eleaning problems 

A SK us about your car and motor re
..l"'1."pair cleaning problems that seem to 

defy solution. From our long experience 

in serving electric railway systems, we 
can suggest suitable Oakite materials and 
methods for overcoming the difficulty. 

Our nearest Service Man will gladly study 

your cleaning requirements and_. recom

menciithe • most ~eff ~ctive:and: 'economical 
- .....:::: -

Oakite material for saving time and effort 

in cleaning cars, large and small truck 

and brake parts, motor parts, etc. A 
~stal to us will bring him to your shop. 

Manufactured only by 

OAKITE PRODUCTS, INC., 28B Thames St., NEW YORK, N. Y. 

Oakite Service Al en. cleaninu specialists. are located at 

Albany, N. Y.; AUentown, Pa.: •Atlante, Be1t1more, •Boston, Bridgeport, 
•Brooklyn. N. Y.; Burtalo, *Camden, S. J.; Charlotte, N. C.: Chattanooga, 
Tenn.; *Chicago, •ctnclnnatl, *Cleveland, *Columbus, 0.: •Danas. 
*Davenport, •Dayton, 0.; Decatur, DI.; •Denver. "Des l\totne6, •Detroit. 
Elmira, N. Y.: Erle, Pa.: Fllnt, Mtch.; Fresno, Cal,: •Grand Rapids, 
Mich.; Ranlsburg, P :i. : Hartford, •Houston, Texas: •JndJanapoJJa, 
•J1ck1onvUle, Fla.; Jackson, l\flch.; *Kansas City, Mo.: •Los Angeles, 
Loulllvtlte, Ky.: Madison, Wis.: •Mernpbb, Tenn.; •J\Utwaukee, •MtnneaP
olls, *l\foltne, 111.: *l\1ontreal. Newa,rk, N. J.: New Haren, •New Orleans, 
La.; *New York, *Oakland, Ca].; *Oklahoma City, Okla.; •Omaha, Neb.: 
•Ph1lade1Ph1■ , *P1tt11bura:h. Pleuantvllte-, N. Y.: Portlan~. Me.: •Portland, 

Ore. ; Providence, Reading, Pa. : Richmond, Va.: *Rochester, N. Y.; 
Rockford. nt.; •Rock Island, Stcramento, Cal.; •san Francisco, 

•Seattle, South Rend, Ind.; Springfield.. Mus.: •st. Loull!J. • St. 
Paul. Syracuse, N. Y.; •Toledo, *Tororito. Tre.nton, •Tulsa, 

Okla.; Utica, N. Y.: ,vorcester, Mess.; Youngstown, Ohio, 

*Stocks 0£ Oaklte materiel• are carried in these cities. 

OAKITE 
lndustrial OeaningNaierials #MHethods 

ALPHABETICAL INDEX 
Thie Index lo publlohed u a conTenlence to the reader. ETery 
care le taken to make It accurate. bnt Elecfrlc RtJUwo11 
Journal assumes no responolblllty tor en-ore or omloeleno. 

Ahlberg Bearing Co .. ....... .. ...... . ................. 140 
Allied Engineers .......... . .... .... ........ .. .... .... 157 
Aluminum Co. of America .................. Insert 123-124 
American Brake Shoe & Foundry Co., The ............ 122 
American Bridge Co ..... , ......... : . ................. 147 
American Car Co . . .......................... Third Cover 
American Car & Foundry :Motors Co ......... Insert 111-114 
American Fork & Hoe Co. . ..... . .................. 70-71 
American Steel & \Vire Co ........................... . 145 
American Steel Foundries ......................... .44-45 
Anaconda Wire & Cable Co ....................... 136-137 
Art Rattan Works, Inc. . .................... . ...... . 128 

Dates Steel Corp., Walter ......... . ................. 94 
Beeler Organization .................................. 157 
Bell Lumber & Pole Co. . ............................ 152 
Bemis Car Truck Co .................................. 146 
Bender Body Co., The ............................... 160 
Bendix Automotive Air Brake Co .............. . . Insert 144 
Bethlehem Steel Co. . .... . ....................... 104-105 
Bibbins, J. Roland ................................... 157 
Blanchard Bros. & Lane ............................. 86 
Bridgeport Brass Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 
Brill Co., The J. G .......................... Third Cover 
Buchanan & Layng Corp .............................. 157 
Byllesby Eng. & Manag. Corp ... ................... 56-155 

Carey Co., Philip ....... . ........................... 119 
Carnegie Steel Co. . ...... . .......... . ............... . 12() 
Chillingworth Mfg. Co. . ............................. 151 
Cincinnati Car Corp., The . ......................... 82-83 
Cities Service Co. . .................................. 38-39 
Collier, Inc., Barron G. . ............................ 58-59 
Consolidated Car Heating Co. . ..................... 36-37 
Cummings Car & Coach Co. . . . . . . . . . . . . . . . . . . . . . . . . . . 43 

Dayton Mechanical Tie Co., The .............. Insert 87-90 
De Vilbiss Co., The ..... . ............................. 135 
Differential Steel Car Co. . ............................ 9S 
Dodge Brothers ............................. Insert 75-78 

Ear II, C. I. .......................................... 148 
Economy Electric Devices Co. . ....................... 106' 
Electric Service Supplies Co ......................... 16-17 
Electric Railway Improvement Co. . ................. 74 

Firestone Tire & Rubber Co., The ..................... 26 
Ford, Bacon & Davis ................................. lSi 

General Electric Co. . ............. . ........... 27-28-29-30 
General Leather Co .................................. . 142 
General Motors Truck Co .................... Insert 47-54 
General Steel Castings Corp. . ........................ 91 
Globe Ticket Co. . ................................. . 15 

Hale-Kilburn Co. . ................................. 18-19 
Haskelite Mfg. Corp. . ................................ 6~ 
Hemingray Glass Co. . .............................. . 15.' 
Hemphill & Wells ................................. . 15: 
Heywood-Wakefield Co. . . ................... . ........ 3: 

Illinois Steel Co. . .................................. . 12! 
International Motor Co. . .................... Back Covei 
International Register Co., The ............. . ....... 14< 
International Steel Tie Co. . ................ . .... 79-80-81 

Jackson, Walter ..................................... JS! 
Johns-Manville Corp. . .............................. 72-7. 
Johnson Fare Box Co .......................... . ... . 84-8. 

Kelker, Jr., R. F ..................................... IS 
Kuhlman Car Co. . .......................... Third Cove 

Leeds, Tozzer & Co., Inc. . ....... . ................. . 15' 
Long Mfg. Co ....................................... 5 
Lorain Steel Co. . ................................... IJ 
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Mack Truck, Inc ............................. Back Cover 
Malleable Iron Fittings Co. . . . .................... . 141 
Jlahon Co., The, R. C ......................... Insert 143 
?\lcCardell Co., J. R. ......... ........... ............. 149 
Mergott Co., The J. E ................................ 120 
Metal & Thermit Corp ................... Insert 63-66 & 67 
Mica Insulator Co ..................................... 110 
"\Ioney-Meters, Inc. . .................................. 152 

.Nachod and U. S. Signal Co ........................... 149 
National Bearing Metals Corp . ..... ................ 96-97 
National Brake Co., Inc. . .......................... 31 
National Carbon Co. . ............................... 107 
National Malleable & Steel Castings Co ............. 22-23 
National Pneumatic Co. . ........................... . 20-21 
Nichols-Lintern Co ................................... 150 

Oakite Products, Inc. . ................... · ........... 158 
Ohio Brass Co ...................................... 8-9 
Ohmer Fare Register Co ....... ...... ................. 139 
Okonite-Callender Cable Co., Inc:, The ................ 126 
Okonite Co., The ........... ........ ............ . .... 126 

Pantasote Co., Inc., The .............................. 150 
Pere}' Mfg. Co. . .. .. ................................ 150 
1-'ickwick Motor Coach Works Ltd ........... Insert 99-102 
1-'ressed Steel Car Co ................................. 151 

Rail Joint Co., The . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . .146 
Railway Track-work Co ........ .. ..................... 6-7 
Railway Utility Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
Ramapo Ajax Corp. . ............................... 130 
Richey, Albert ...................................... 157 
Roebling's Sons Co., John A .............. . ............ 131 
Roller Smith Co ...................................... 148 

Safety Car Devices Co .......... ..... ... .... .... . ..... 109 
Sanderson & Porter .................................. 155 
Searchlight Section . . . . . .................. 154, 155, 156 
Silver Lake Co. . ..................................... 153 
S.K.F. Industries, Inc .. : . ............................. 118 
Standard Oil Co. (Indiana) ......................... 62 
Standard Oil Co. of New York ............. Insert 133-134 
Standard Steel Works Co ...................... ... 116-117 
St. Louis Car Co. . ................................. 92-93 
Stoody Co. . ..................................... ... . 10 
Stucki Co., A ....................... .. ................ 153 
Sullivan Machinery Co. . ...... . ..................... 127 

Texas Co., The . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 
Timken-Detroit Axle Co. . ......................... 32-33 
Timken Roller Bearing Co. . . ........................ 103 
Toledo Pressed Steel Co., The ........................ 153 
Tool Steel Gear & Pinion Co ......................... 40-41 
Tropic Aire, Inc. . ................................... 34 
Tuco Products Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 
Twin Coach Corp. . ......................... Insert 11-14 

Union Metal Mfg. Co., The .................. · ........ 121 
Union Switch & Signal Co ...................... .... . 115 
United States Rubber Co .............................. 68 

\Vason Mfg. Corp ............................ Third Cover 
Westinghouse Elec. & Mfg. Co ........................ . 

Front Cover, Second Cover & 4-5 
Westinghouse Traction Brake Co ................... 24-25 
Wharton, Jr., & Co .. Inc., Wm ........................ 60 
White Co., The ...................................... 108 
Wish Service, The P. Edw ........................... 155 

Searchlight Section-Classified Advertising 
EQUIPMENT (Used, Etc.) 

Abel, G. T. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . ..... .... .. 154 
Crawbuck Co., John D ................................. 154 
Eastern Michigan System ....... . .. .... .. . ............. 156 
Frank, M. K. . ........ _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154 
Garland, Geo. . ............. ... ........................ _ 156 
McKee Co., W. M. . ............................... _ ... 154 
Perry, Buxton, Doane Co., The .......................... 154 
Rhodes Ry. Equipt. Co .................................. 156 
Salzberg Co., Inc., H. E ....... . .................... .... 155 
Schiavone & Bonomo Bros. Inc., L ............. _ ......... 156 

POSITIONS VACANT AND WANTED ............... 154 

ANTED TO PURCHASE ................... : ........ 154 
Allite Corp., The . . . . .......... . .................. . ... . 154 

The LEEDS-TOZZER 

CAR WASHER 
-The machine that washes the 
outer sides and windows of your 
cars quicker and better and at a 
fraction of the cost of doing this 
work by hand washing. 

The cars are first drenched,
_scrubbed by rapidly rotating 
brushes, and finally rinsed with 
clean water. 

Clean cars, you know, attract 
riders. 

LEEDS, TOZZER & Co., Inc. 
75 West St., New York 

U. S. Sales A gents: Foreign Sales A gents: 
National Railway Appliance Co. Kemsley-Millbourn & Co., Ltd. 
420 Lexington Ave., New York 40 Rector Street, New York 

Phqtos by courtes1 Phltadelphla Rapid Transtt Co. who have n,e machines. 
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IT'S THE CAPACITY of a bus for extra fares 

in rush hours that spells profits ... This 

large City Pay-Enter has a big 22-inch aisle, 

a nd seat plan can be ar

ranged to provide a gener-. 
o us standing well, in addi-

tion to 41 comfortable seats. 

Operators like it because 

it carries easily so many 

additional passengers and because of its 

Bender quality construction giving long ser

vice on the road with but little time in the 

for yourself how profitably 

you could adopt it to your 

particular conditions. 

This unit is also furnished with air operated front entrance door and air and treadle 
operated rear exit door - great!:, facilitating the handling of massed transportation. 

D. I 
BODY COMP ANY, Wes t 62nd a nd Deniso vel n 
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BRILL TROUEY BUSES 
Thirteen 40-Passenger T)'pe 

Ordered for Chicago 

The answer to one of your prob
lems-for extensions and boule
vard service. Flexible enough to 
avoid traffic delays, yet affording 
mode r n electrically - operated 

. . . 
transportat10n service economi-
cally and efficiently. Quick in 
acceleration and smooth in opera
tlon. 

Practical for rush-hour as well as 

the off-peak periods-capable at 

all times of every power demand 

of load and roadway-designed 

and constructed for maximum 

service requirements. 

Chicago has introduced the first 

of these modern Brill-built Trolley 

Buses. Thirteen have been 

ordered. Investigate. 

THE J. G. BRILL COMPANY 
PHILADELPHIA 

American Car Company 
St. Louis 

The G. C. Kuhlman Car Co. 
Cleveland 

Wason Manufacturing Co. 
Springfield, Mass. 

Pacific Coast Representative 
Rialto Building, San Francisco 
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Consistent Maek perlormanee is the 
reason lor eonsistent Mack repeat 
orders lrom Maek users all over the 
country--

Take the New York State Railways, tor instance-

1924-purchased 2 Mack ••AB" Buses 
1925-purch-..sed 4 Mack ••AB" Buses 
1926-purchased 6 Mack ••AB"" Buses 
1927-purchased 5 Mack ••AB'' Buses 
1929-purchased 23 Mack ••AB" Buses 

929-purchased S Mack ••BK" Buses 

Everyone ol these 48 Maek Buses 
is in profitable operation today. 

MACK 'l'RUCKS, INC. 
25 Broadway, New York 

Fourteen recent additio 
to the Mack Heet or' t 
New York State Ra?lw 




