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Askthenearest West-
inghouse office for
recommendations on
modern transporta-
tion apparatus.
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Following is a partz'al list of recent orders:

No. and
Railway Service g (;S T}? tal Type Control Carbuilder
P- | 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 Intcer- 12 | 560 | 4-557 ALF St. Louis Car Com-~
urban pany
Allegheny Valley Street | Inter- 10 | 140 | 4-1425 K-75 Cincinnati 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 The J.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.| City 6* 100 | 2-1426 VA Twin Coach Corp.

of Street Rwy.

*[rolley buses.

Service, prompt and eﬁcz’ent, b)/ a coast-to-coast chain qf well- equipped. s/chf

Westinghou

Sé

T 31367
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ELECTRIC




Electric Railway Journal

Morgis Buog

Engineering Edltor

GEORGE J. MAOMURRAY
CLIFFORD A. FAUST
J. W. McCroy

JosErH R. STAUFFER

Street Ratlway Journal and Eleciric Railway Review

Jou~ A. MiLier, Jr., Managing Editor
I'ol, 74, No. 7

Consolidation of

Paur WooToN
Wazghington

ALpPX MoCALLUM

London. Englend

Pages 355-426

Louts F. SToLL
Publishing Director

In the
July Number

will appear the
full report of the

A.ER.A.
SAN FRANCISCO
CONVENTION

McGraw-Hill
Publishing Company,
Inc.

Tenth Avenue at 36th Street
New York. N. Y.

CABLE ADDRESS:
“MACHINIST. N. Y.

James H. MOGBAW, Chuairman of the Board
MALOOLM MUIR, President
JAmes H. MoGraw, Jr.,
Vice-President ond Treasurer
EpwaARro J. MeaR®N, Vice-President
MasoN BRITTON, Vice-President
FpGAR KOBAK, Vice-President
HaBoLD W, MOGRAW, Vice-Presideni
H. C. PanuwrER. Editorial Director
C. H. THOMTBON, Seerefary

Member A.B,O.
Member A.B.P.

oAt
1930

OfMcial correspondent in the United Stsies for

Ualon Internstional de Tramways, de Cbemins

de far d’'latérét local et de Transports Publics

Automobllea.

New YOREK, District Office, 285 Madison Avenna
WASHINGTON, Notional Presg Bullding
CRHIOAGO, §20 North Michigon Avenue
PHILAORLPHIA, 1600 Arch Bireet
CLEVELAND, Cuardian Building
BosTON, 1427 Statler Building
QreENVILLE, 8. C., 180! Woodside Building
Drmou $-257 Oeneral Mofors Building

St, Louis, Bell Telephone Bullding
SAN FRANOINCO, 883 Mission Street
L0s ANGELES, 632 Chamber of Commerce Bldg.
LoNoON, 6 Bouverie Street, London, B. 0. 4

Published monthly, with ons sdditionel Con-
vention Nnmber during ths year. $3 psr year.
35 cents per copy. Entered as second-cless
matter, Juna 23, 1908, st the Post Office at
New York, N. Y., undor r.Ahe Act of March 3,

B 1379, Printed in U.

1
N

'

JUNE 14, 1930
Copyright, 1930, by McGraw-Hill Publishing Company, Ins

CONTENTS

Editorial—Improving Design to Improve Service. ....... 355

How the Convention Will Benefit the Industry—
e e . - . ic i vosvs v cnnnas 356

Co-operative Effort Is Greatest Need—By |. H. Hanna. . .357

Improvement in the Ride Is the Most Effective Stimulant

of Public Interest—By Charles Gordon............ 360
Obtaining an Attractive Appearance with Simplicity and '

Utility in Design—By R. N. Grabam.............. 363
Speed—An Essential of Street Car Performance—

By TENI o ssel IRERIN IS e e 368
The Improved Trolley Bus Makes a Bid for Popularity—

By \GRANRICHatdSon . .. . - .o oo n 371
Lowering Costs and Bettering Public Relations by

Reducing Noise—By H. S. Williams. ............. 376
Meeting the Passengers’ Demand for Greater Comfort

and Convenience—By H. A. Otis................. 379
Safety Devices Aid Materially in Reducing Accidents—

By VEEEIEY . . . . -« icoonnsn e s e s e 383
Improving the Bus to Increase Its Usefulness—

By Carl W. Stocks. .........................0.... 387
Answering a Growing Need for Adequate Rapid

Transit—By Edward Dana...................... 391
Recent Freight Equipment Trends Assure a More

Profitable Business—By David R. Thomas. .. ... ... 398
Building Better Track—By W. W. Wysor.............. 403
Serving the Suburban Commuter—By Morris Buck. . . ... 407

Increased Power Department Responsibility Demands
Proper Equipment and Practices—By L. D. Bale. .. .412

Modern Machinery a Sound Investment for Better
©  Maintenance—By E. [. Jonas. .. .................. 418

News of the Industry. .............................. 422

Comments from W estern Exccutives:

SamuelhRKaho SRS 00 359 J-B. Rowray ..............
Fred Boeken . ............... 362 E. H. Maggard - ...........
C..EfBrown S .. ... 366 EATRESTIE . . i s
AN Bandbesg @R 0 L oo 367 H. W. Robertson ..........
IEFH M Dver . S 370 W.N. Clark ..............
D. W. Pontius .............. 375 (CNLENINEWCOMET. . . .« dhs et

Annual Convention Number



ELECTRIC RAILWAY JOURNAL June 14,1930

PERFORMANCE

.. the Proof'
0 reliabilit)/

CTUAL 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.

Automatic switching equipment for a High reluctance commutating poles, a system of

2000-kw. synchronous converter. . : |
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., 6O-cycle, shunt-
wonnd synchronous converter.

A.C.Power to Rectox Rectifier
Six-Phase Supply
to Converter £z | Positive
=z "
-
:; 3 Typical installation of the pedestal-mounted
| = = 45 interrupters and load-shifting resistance.
Shunt Field ’( 4 thh?ler
Winding
Field Discharge
1 Resistor
Blocking
Rectox Negati
egative . . . .
z Schematic diagram showing the appli-
cation of the Rectox polarizing equip-

ment to synchronous converters.

7

Westinghouse

T 31262
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Improved Atlas Rail Grinder

Eureka Radial Rall Grinder

Ajax Elecirle Arc Welder

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 1n
public relations—will be nul-
lified if your rail produces a
noisy, bumpy ride.

Your track 1s the bottleneck
through which every improve-
ment must pass before it can
become effective.

Look to your track. Don’t let
corrugations, low joints 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 quotations. And—for
quick delivery—better get your

| orders in soon.

3132-48 East Thompson Street, Philadelphia

AGENTS
Chester F. Gailor, 50 Church St., New York
Chas, N. Wood Co., Bostoa
H. F. McDermott, 208 S. LaSaile St., Chicago
F. F. Bodler, San Francisco, Cal.
H. E. Burns Co., Pittshurgh, Pa.
Equipment & Engineering Co., Londoa

®s3535 RTW Curve Oiler
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O-B Featherweight ( 6-spring ) 5 In addition to the Standar
Trolley Bases, designed especially overhead materials used in 7

for trolley buses, are proving their Bus service, O-B has devel
worth on all of the recently installed Trol- number of special materials whic
ley Bus systems. greatly to the efficiency of the over}
O-B Dash-lllnminating Headlights, O-B overhead materials for
which provide adequate light for- railway operation need no
ward and full illumination of the duction to the industry. Ope
entire dash of the bus, are highly satisface men the world over have found th
tory in Trolley Bus service. service life and greater reliabili

characteristics of O-B materials.

The new O-B Swiv-.
l el Harp and Wheel,

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

The O-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.

i oo
AEII T habrb.
L
TSRl

12 KFaectors that Ad

PERATING expense eats up over 70% of the income from elect
railway operation. Consequently, the problem always paramot

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

O-B has constantly included these important considerations in the
cussions of its engineers and specialists—not only when a new prodt
is “on the board” but in the study of the older time-tested devi
The result has been apparent in O-B performance.

Wherever O-B materials are used, whether it be in the overhead,
track bonding, or to equip cars or trolley busses, it is noticeable
these O-B products do render appreciably better service—and

because research, design, materials and manufacture have each

tributed a share in the process.

e 12566
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The O-B Feist Trolley Wheel, re- The O-B Dash-Iluminating Head-

cently improved by the addition of 9 light, because it is the modern

graphite-composition side washers, headlight and because it gives add-

redesigned harp, is being standard- ed safety to operation by fully illuminat-

1 by many important properties. ing the dash, is the first choice of operat-
ing men for both new and old cars.

Eight out of every ten of the new O-B Rail Bonds, like O-B over-
cars purchased since the introduc- ]_0 head materials, are recognized
tion of the O-B Featherweight by the industry for their de-
5) Trolley Base are equnipped with pendability and long life. 23 types meet
hter, stronger base. every bonding requirement.

ther street railway or trolley bus operation, the O-B materials and
lipment indicated by the arrows are rendering dependable, long
d service, and are aiding materially in reducing maintenance.

extensive use of O-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-
1S ample evidence that the service advantage of OB materials is
breciated by operating men everywhere.

e June A. E. R. A. Convention issue of O-B TRACTION NEWS
cusses the use of O-B materials in many of the leading cities of the
ited States and Canada. If your copy has not reached you, write
th Ohio Brass Company, Mansfield, Ohio. In Canada, the Canadian
Brass Co., Limited, Niagara Falls, Canada.

rass Co.

" NEW YORK PITTSBURGH
| PHILADELPHIA BOSTON

CHICAGO CLEVELAND ST. LOUIS ATLANTA DALLAS
LOS ANGELES SAN FRANCISCO SEATTLE

O-B Catchers
ll and Retrievers

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

O-B Tomlinson
]_2 Car Couplers,

hecause 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. -

PORCELAIN
INSULATORS

LINE MATERIALS
RAIL BONDS
CAR EQUIPMENT

MINING

MATERIALS
VALVES
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SToopY MANGANESE

WEI.DIl NGdRODItga 3
'~lasadaall_y solved MNa. nes
welding problems
APPLIED TOALL TYPES OF

MANGANESE RAILWAY CASTINGS

the deposit from STOODYmanganese weld-
ingrod is Simooth, Tough and well amalga-
malted with the parent metal

urthermore:
It is furnished for application

with eitherA C.orD.C.Electric Arc or with
the Oxy-Acetylene ‘Torch

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 interested in
manganese welding will be most welcome.

When writing forSample Rod Please Mention the method qf
application you will use »

- Sto0oDY COMPANY

Manufacturers of
Welding Rod ¢ Alloy Steels ¢ FEquipment
WHITTIER, CALIFORNIA
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‘7OU need no elaborate
surveys to discover what the
Trolley Bus holds in store for your
system. A ride on the new Chicago
installation with this stop watch in

your hand will help do the jobh.”

Wl n ‘!l
*YERFAGEOL KENT.Of0




: ‘T he damnedesi

NE of the keenest minded
railway managers last week rode a new Chicago Twin Coach
Trolley Bus with one of these little truth telling 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 stops and eighteen of

them were made.
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 revolutionizing urban transportation. Here is

a chance really to do it.”

If the capacity and automotive

comfort of the Twin Coach body

design had ~ been available in

the earlier days, there would

never have been a gap in the

progress of this form of trans-

portation.




ide hed ever had ,/

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 perfect 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 without

changing the method of propulsion.

l It fits your railway maintenauce sys-

tem but provides automotive ad-

vantages, including the ability to

load from the curb and freedom

from noise and odor.

®
wxnoac
By ERFAGEDL KENT LS




“Do Not Pass Rear When Car Stops™

s ‘ITH the trolley bus in use,

each piece of roadway equipment ceases to be a dam

in America’s city sireets.

This economic improvement is inevitable.

With the trolley bus in use, urban transportation
may seek the curb—no longer will prospective cus-
tomers be required to dodge high speed automotive

missiles to do business with you.
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T SHOULD be a great con-

vention. When old friends get
 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
wish 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 Sales Offices:

Pbiladelphia Baltimore
Boston Cincinnati
New York Cleveland
Loa Angeles Pittsburgh

Atlanta Alhany
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FOR

CAR

EQUIPMENT, REFER
TO OUR CATALOG NO.

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.

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.

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.
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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 it very
easy to make selections of equipment
and parts. A new supplement has
recently been issued which we will be
glad to send you upon request.

FOR
EQUIPMENT, REFER
TO OUR CATALOG NO.

Check over the pages illustrated at left
which are taken 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

RAILWAY, POWER AND

INDUSTRIAL ELECTRICAL
MATERIAL ‘

Home Office and plant at 17th & Cambria Sts.,, PHILADELPHIA;

Distrlet Offices at 111 N. Canal St., CHICAGO: 50 Church St.,

NEW YORK; Bessemer Bldg., Pittsburgh; 88 Broad St., Boston;

General Motors Bldg., Detroit; 316 N. Washington Ave., Scranton;

Canadian Agents, Lyman Tobe & Supply Company, Ltd., Montreal,
Toronto, Vancouver, Winnipeg
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”I[:OR NEW CARS. OF COURSE

-

A Hale & Kilburn 392-A Walkover
Seat with deep-cushioned double-
deck spring -edge cushion and
divided concave spring-edge re-
versible back. Specified by the
West Penn Railways and Mononga-
hela & West Penn Railways for
their new light-weight cars.

An interior view of one of 15 new light-weight cars recently completed by the Cincinnati
Car Corporation for the West Penn Railways and the Monongahela & West 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 This Hale & Kilburn No. 392-A Walk-
or hundreds of old cars which can be modern-  oyer, deercushioned leathericovered
ized with Hale & Kilburn seats. Evena modest  MarieSicetRailway in San Francisco
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 P
Or nearest office will
be glad to help you.

\

HALE & KILBURN SEATS

HALE & KILBURN CO.
General Offices and Works: 1800 Lehigh Ave., Philadelphia

SALES OFFICES

ga}e {‘:z 1}({i.lllt))urn ((,‘:0.. (i;‘aébar .Bll{dgﬁidNewcl}fork. W. L, Jefferics, Jr,, Mutual Bldg.. Bichmond.
ale ilburn_ Co., McCormic €., icago. : :

E. A, Thornwell, Candler Blde., Atlanta. W. D. Jenkins, Eractorian Dlde., Dallas, Texas.
Frank F. Bodler, 80:3 Monadnock Bldg., San Francisco. H. M. Eulcr, 146 N. Sixth St., Portland, Oregon,
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!
; SUBWAY
|
|
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ELEVATED |
RY

In all branches
of
Mass

@€ Transportation

Safer Operation,
xor1 Faster Passenger
Interchange and

ting economies
result from the

Control.

CAN YOU afford

to overlook the
definite advan-
tages National
Pneumatic Equip-
ment offers?

substantial opera-

~— 1 use of N.P. Door




June 11,1930 ELECTRIC RAILWAY JOURNAL 21

SURFACE
ELECTRIFIED TREADLE

STEAM R.R. . CAR BUS

A : et re v SR e ar 5

NATIONAL PNEUMATIC COMPANY
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A
: PROFITABLE
. SUMMARY

for |
, The ELECTRIC \
I RAILWAY......

During the Past Year the Indstr
Has Continually Pronounced That

There Is A Steadily Increasing Requirement
for

A BETTER 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 ... ......... 3

A DEFINITE INDICATION

ULTIMAT]

NATIONAL MALLEABLE AND

CLEVELAND
Steel Plants: Sharon, Pa.,!




Tuag 14, 1930 ELECTRIC RAILWAY JOURNAL

Operators of the
Many Properties
- Now Using “NACO”
WHEELPRODUCT
Will Recognize the

Accurate Means For.....

SWER?” For Most Eco-
nomical Car Wheel Service.

“_—

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
WHEELS

S

D AND FLANGE

-

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

PAP. WHEFL+ e+

SCEEL CASTINGS COMPANY

IO, U. S. A.
il Melrose Park, 111,

|

-2

Device Pictured Here- |
with As A Simple and |

“GETTING THE AN- |
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)

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 has been
developed. With this valve the pres-
sure is not controlled by movement of
the handle to service position and back
to lap as in the usual type, but the pres- ,
sure is determined by how far the

handle is moved from release position.

e R
\

WESTINGHOUSE

General Office and Works.
L e
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MAIKING STT()|P§
self- I“PP tng\

' brake valves

The self-lapping feature simplifies
brake manipulation, because the de-
sired pressure can be obtained more
readily; eliminates variation in full
service pressure caused by governor
range, since the brake valve is the con-
maintains cylinder

trolling factor;
g H

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.

S s
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EQUIPMENT ON t/e
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 100%. 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.

TIRES RIMS BATTERIES BRAKE LINING-

,Copyright, 1930, The Firestone Tire & Ruhher Cn
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Where there’s
G-E VARNISH

—there’s dependability

REAT generators, husky railway motors, small
© E tnculating Var- " el?ctrlcal aPparatus—Ger.leral Electric deperfd-
nishes for every need ability is sealed in every one if they’re treated with
=y industry 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. Yoz can
use them, too. Yo 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 @3 ELECTRI

MERCHANDISE PRODUCTS

ERCHANDISE DEPARTMENT ‘ GENERAL ELECTRIC COMPANY s BRIDGEPORT, CONN.
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IMPROVING TRANSPORTATION

HROUGHOUT the United States,
progressive railways are effect-
ing sound economies and improv-
ing service with modern General

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

GE-265.motot (35 hp.)

PCM multi-point controf
for fast acceleration

Type K-75 controller with
LB control handle

GE-301 motor (50 hp.)

G-E magnetic track brakes

CARS

ALTIMORE, 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

ELECTRIC

COMPANY,

TROLLEY BUSES

ALT LAKE CITY, UTAH: 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 won their place in
tbe mndern transportation system, Above is shown
a G-E equipped trolley bus as used in Salt Lake City

SCHENECTADY, NEW
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wITH IMPROVED EQUIPMENT

GAS-ELECTRIC BUSES

ALTIMORE, 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.

‘ i S ‘ Philadelphia, Pa.: 10 buses with G-E gas-
» T NS — electric drive. These are for. high-speed
A G-E equipped gas-electric bus of the Public Service Coordi- : e . . .

nated Transport, Newark, N. J. The ability to increase schedule interurban service between Phlladelphla
speeds has always been an outstanding advantage of gas-electric and New York. More than 400 G-E

drive equipped buses are now operating in
_Philadelphia.

SUBSTATIONS

ALL RIVER, MASS.: 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.

Interior view of the Fall River substation of tbe Eastern .
Massachusetts Street Railway Compauy, showing three G-E New York Clty, N.Y.:New SynChronOUS'

mercury-arc rectifiers, each of 1000-kw. capacity = 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

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

S ALES A ND ENGINEERING SERVICE I N PRINCIPAL CITIES
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IMPROVING TRANSPORTATION
wITH IMPROVED EQUIPMENT

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

Ask for Catalog GEA-611

With the G-E renewable-carhonway brush-holder, only the In G-E armature coils are embodied those mechanical and
carbonway need normally be replaced electrical characteristics exactly suited to G-E motors

RENEWAL PARTS

HERE are two definite reasons why General
Electric renewal parts for car equipment can
help you to reduce operating costs and im-

1o1i s IR EE o e prove service. First: whether the part required

ELECTRIC PROGRAM, BROAD- is an armature coil or a pinion, you may be
GAST EVERGEEST S aY certain that the highest quality is embodied in
EVENING ON A NATION- o . o .
WiDE N R OO its design, materials, and construction. Second:

General Electric renewal parts can be obtained

quickly from any G-E warehouse. These are
G]EN]ER A]_, located at important centers of industry through-
ELE CTR]C 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

SALES -AND ENGINEERING SERVICE IN PRINCIPAL CITIE:J
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I mproying Defz;gn

to [ mprove Service

ft 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 vital 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
m tke 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 down below the surface practically all of them
will be found to have the common objective—to improve
the quality of the transportation service rendered.

OF 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 rolling 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 Dbear fruit. Great strides have
‘been made in improving the appearance of cars. Cer-
‘tainly the utility of the vehicle is not impaired by making
it attractive. Many improvements have been made which

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

Ess SPECTACULAR, perhaps, but none the less impor-
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—wwith 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

ELecTrIC RAILWAY JOoURNAL—V0l.74, No.7
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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 man 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 *§
of the Don.” '



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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Waterfront and downtown business section of San Francisco as seen from the bay

San Francisco, Scene of the 49th Annnal Convention of the

American Electric Railway Association

Night scene of the convention city
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Market Street, with its four parallel tracks,

i1s the main business thoroughfare ESIGN of street cars is undoubtedly one of the tmportant

of San Francisco factors in revamping service to satisfy more nearly present-
day demands. Any increase in comifort features, counsistent with
carrying capacity and loading requisites, is of wvast vmportance.
Any tmprovements contributing to speed, noise reduction and
suoothuess likewise raise the street car ride in the estimation of
the public. SAMUEL KAHN

President Market Street Railway
San Francisco, Cal.
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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. Iis
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 to 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 passenger 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. The 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
1s 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 hy 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 be 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 available
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 Fraacisco

P -

ANY steps have been taken in improving the physical plant

and personnel of the municipal

service,

railway to give better

An extensive track reconstruction program, the purchase

of several mew buses, the wmaintenance of equipment at a high
standard and the work of an efficient instruction department stand

out as tire most important of these activities.

F. BoEKEN
Superintendent

Municipal Ratlway of San Francisco

an Francisco, Cal.
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Obiaining 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 Szmplzczty and Utlllly

in Design

By

R. N. GRAHAM

Manager of Railways
Penn-Ohio System, Youngstown, Ohio

PPEARANCE, 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
1ot 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-
chinery. Neither do the long, sweeping lines of perspec-
tive of the modern skyscraper interfere with a most
econoniic 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 Ib., 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 single sash, composition flooring, leather
seats, smooth headlining, dome lights and
vestibule paneling give the Youngstown car

interiors an air of cheeriness

Visibility is not sacrificed to obtain a pleas-
ing and harmonious color scheme in the
new Des Moines cars now being delivered

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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The modern street
ar should, therefore,
be well proportioned
with the 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
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 of 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 largest seating capacity. Due
to the development of the high-speed electric motor, the
rolley bus with its high
s of acceleration and re-
ation has again loomed
as an important factor in

transportation.
rn trolley buses have
designed with square
ids  approximating those
the large capacity urban
. The street car with a
uare front end thus will
armonize in appearance
h the trolley bus and the
asoline bus, permitting all
essential elements of
modern transportation
tility to be harmonious in
earance.

and comfort

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

The design of the North Shore inter-
urban cars suggests power, speed

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
made in this im-
portant matter.

In choosing the
color scheme of the
urban transportation
system, consideration
should again be given
to the general effect
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
{avorite 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
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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.

Whatever color is adopted, it must be kept up as a
color. Any mercantile establishment in a modern city
that looks decrepit and run-down 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 other 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-
clith, 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
it costs more to install than the or-
dinary wood floor, it presents a

ELL-MAINTAINED

The latter consideration dictates that there should be
two rows of lights from the front end of the car to the
rear end, one over each row of seats. The modern dome
fixture presents a most pleasing appearance, creates the
best diffusion of light, permits lower hecadroom 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, but
these are comparatively minor factors compared to the
positive tmprovement in appearance. Simplicity should
be the outstanding fcature 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 handhold is
provided on the corner of every seat, there is no rcal
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 day,
and are wholly unnecessary. Stanchions should be as
few as possible and should be of non-corroding material.

With large sash, composition
floor, comfortable leather seats.

equip-

pleasing appearance, is not slippery
and has splendid wearing qualities.

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 he
so well lighted that passengers can
casily 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.

e
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ment, reliable operating sched-
iles and the general appreciation of
business, reflected in our attitude to-
ward the public, have enabled the Napa

Valley to retain the maximum patron-

age and general public good-will, not
only essential but necessary to contin-
wed operation.  Although we have
suffered from the competition of the
private automobile we have been able
to compensate some of the loss tn pas-
senger business by increased revenues
from other scrvice developed, princi-
pally mail, cxpress, freight and wmo-

tor bus. C. E. Brown.
Vice-President & General Manager

San Francisco. Napa & Calistoga Railway
Napa. Cal.

smooth headlining, dome lights fur-

nishing brilliant illumination, all ma-

chinery concealed, no straps and few
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 has that beauty
which comes from adaptation to its
purpose ; nothing cheap and nothin
gaudy. The exterior, too, should
express the same ideal.

Train of the San Francisco, Napa & Calistoga Railway in a beautiful setting along the Napa Valley route
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Oakland, sister city to San
Fraacisco, as seen across
Lake Merritt i

:

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

Buses are operated
through the
famous Posey tube
under the Oak-
land Estuary,
connecting Ala-

meda with the

mainland

Along the Key

System’s, trans-

bay line which
joins the
gast bay
cities with
"San  Fran-
cisco

PP HERE is no doubt that the development of

better mass transportation vehicles, both rail
cars and motor coaches, is one of the most vital
problems in the industry at the present time. Im-
procvement wmust be made toward faster speed,
greater comfort and convenience, longer life, lower
maintenance, better appearance and greater appeal
to the public we serve.

[n spite of many handicaps the mass transporta-
tion systems continue to be the backbone of the
community, the circulatory system of business and
the chief factor in the making and stabilizing of
praperty and business wvalues. Yet the public at
large does not understand our most obvious prob-
lems and their vital relations to the progress of the
community. It is our own job to change this situa-
tion, Scientific and sustained effort to improve
aitr equipment will be a wvery important step in

this direction. A. J. LUNDBERG.
President

Key System Transit Company

Oakland, Cal.
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Latest type of car designed
for speedy operation on
heavy rraffic
Brooklyn

routes in

SPEED

—an Essential

Street Car Performance

T IS difficult for the old and impos-
o] sible for the young really to com-
Z)4 prehend the progress of urban trans-
portation. Within the span of 30
S, years, the horse-drawn and the
“horseless” carriages have evolved
3 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
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By
W. T. ROSSELL

Vice-President and General Manager
Brooklyn & Queens Transit Corporation
Brooklyn, N. Y.

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

To bridge this gap is the problem, Public accept
of the automobile clearly points the way. Limit
function, street car performance must approximat



of the automobile.
The street car must
be made capable oi
holding its own in
trafficc. 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

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

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

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
important steps in
automotive design
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 1%
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
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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 to 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 intc 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

FREQUENT improvements in the
cars to inecrease their attractiveness
and changes in the track to increase the
riding qualities have enabled the East
Bay Electric Division, which operates
780 trains daily and about 4,000,000 car-
miles annually, to render the highest
character of service to-its many patrons.

J. H. Dver

Vice-President in Charge of Operations
Southern Pacific Company
San Francisco, Cal.
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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. Whether obtained through series wind-
ing, tapped fields, variable line voltage or other ineans,
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. Weight of a
45-ft. car should not exceed 30,000 Ib., and should be
brought nearer to 25,000 Ib. 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
1s 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




By
G. A. RICHARDSON

Vice-President and General Manager
Chicago Surface Lines

Second Vice-President
American Electric Railway Association

¥7f 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-
lev 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
idopted to any great extent. However, the adoption of
he 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-
lating 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

The extensive trolley bus

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

rhe Improved Trolley Bus

Makes a Bid for
POPULARITY

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 buses 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 well advanced toward
widespread 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 it is 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 umits, in a way that
requires more clearance space ou 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,

o AR o
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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
ventilating. 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 treated 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 continved. 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,
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



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 a
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-0rDINATION 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

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 front
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 is 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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largest city AT pﬁm At left — View of West
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The temperate climate of southern
California permits the use of open-
top double-deck buses the year
round

Suburban line of
the Los Angeles
Railway, usin
private right-of-
way
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Avalon Bay, Santa Catalina Island, a beautiful
resort 18 miles from Los Angeles harbor

An unusual view of the Pacific Elec- San Gabriel Mission, one of the
tric Railway’s 3}-mile line from ) many points of interest in the
Echo Mountain to Mount Lowe, territory served by the Pacific
near Pasadena Electric

F paramount tmportance

to the suburban and in-
terurban railways 1s the culti-
vation 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 lum, we owe first con-
sideration.

He has been taken wvery
largely into account on Pa-
cific Electric properties in the
purchase and rehabilitation of
equipment. His comfort has
been provided for in seating,
lighting, heating and wventila-
tion; and in car arrangement
and other appurtenances, his
desires have been thoroughly
studied. Schedules have been
rearranged to meet his needs
best. Monthly passes have
been adopted, for he prefers
them. And in his journeyings
lie has been surrounded with
an atmosphere of ease, com-
fort and quiciude, and the
courteous attention of skilled

trainmen. D. W. PonTiUus
President

Pacific Electric Railway

Los Augeles, Cal.

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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Lowering Costs and

Bettering Public Relations vy

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

~ REDUCING NOISE

By
H. S. WILLIAMS

Assistant Superintendent of Equipment
Department of Street Railways
Detroit, Mich.

S NOISE reduction worth while, or is
it merely something which would be
4 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 be

proved that noise reduction can be accomplished with a
saving in maintenance expense it will be adopted, for
economic practice is the only one wkich 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. When this is new its movement
in the vertical plane is so nearly zero as to be negligible.
When wear sets in, the movement is increased and heavy
hammer blows 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 has
worn so that the clearance between axle and axle bearing
is 7¢ 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 i1s worth approximately $6 installed. It has pro-
duced, up to the time represented by the #%-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
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Gearcase pad of the Chillingworth
Manufacturing Company for muffling
the gear case which otherwise acts
as a sounding board

RaiLwAy JournaL, issue of Feb.
19, 1927, p. 347.)

If the bearing be removed at the
end of +%-in. wear, the cost per
1,000 car-miles will be 8.7 cents,
while if allowed to run to a wear of
4-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.

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

welded at
gear rim

“Ouiet” type car of the Market

Quiet gear of the Westinghouse Com-
pany, using a wrought-iron band

several points to the

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 mentioned. ;

In addition to this is added gear
wear greater than the normal wear.
Tt is difficult to evalnate 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.

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
an 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

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 stages 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

s e e T
5 mm\‘wmﬂ 7

L = \ e aasap

T "l oose halr f‘e//- |

Floor design of the Detroit Department of Street Rail-
ways using a $-in. layer of loose hair to absorb sound

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 weight 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 Jmportant

Gearing is another 1mportar1t 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
Westinghouse-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 be
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 89 per cent.

The side sheathing of car bodies may be effectively
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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-

Method of mount-
ing trolley base
to eliminate
noise. Rubber is

lrl:te[:lerm [h[::swiﬂ ber when used as a vibration insula-
compression 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

F/oor- boards -,

Industrial I(ﬂrpef QL"Acousf/ca/ cloth--,

Industrial Karpet, 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 mnoise.
To summarize then, noise reduction is necessary from
the eocnomical standpoint, from the humanitarian view
and because of bettered public relations.




Plush-upholstered seats and a combination hot
water and electric heating systemy, add to the
comfort of passengers on the latest type of
North Shore car. A thermometer and thermostat
may be seen above the windows on the right

Meeting the
Pm.rengem’ Demand for

By
H. A. OTIS

Engineer Car Equipment
Chicago Rapid Transit Company
Chicago, IlI.

GREATER COMFORT and

ONG STRIDES have been made in
the last few years to provide greater
Y comfort and convenience for pas-
sengers in the design, arrangement
and equipment of electric railway
f{ cars. Heating, ventilation, lighting,
J 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
niore economical for the operator.

CONVENIENCE

When 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

i
et

Top view—Two rows of dome lights, 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
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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 showing
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 wit
coal burning, hot water heaters with iron radiating




An extensive adoption of

cross seats for
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 the
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

leather-upholstered,
eavy city service was made in Chicago’s 100

semi-individual

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 comfort
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.
With 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. With
the forced exhaust ventilation the amount of air ex-
hausted is entirely independent of the external atmos-
pheric conditions.

Seats—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. N
Lamps were of insufficient s

candle power and so few in
numbzr that there were only
one or two foot candles at
the reading plane. The new

State Capitol of California at Sacramento, situated in a beautifully-landscaped park. The lower view shows the
business section of Sacramento, with the State Buildings and grounds at the right
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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.

Acceleration—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 typ
trucks had rigid bolsters and
stiff elliptic springs, the newe
type trucks are equipped with
swing bolsters, very flexible
elliptic springs and coil springs:
Many cars are also equipped
with roller journal bearings te
improve the riding qualities.




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

ten years to the reduction of accidents involving

Use of safety de-
vices on the cars
has contributed
in a large mea-
sure to the ex-
cellent safety
record made in
Atlanta

SAFETY DEVICES
Aid Materz’ally m

Reducing
Accidents

the public. An additional incentive to safe operation
is the ever-increasing cdst 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.

1f 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

! 'L_ v

reports. The greatest resuits 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 twe
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
appear as a step toward greater safety. A proper und
standing of the equipment in use on the modern one-mat
car would clear up many misunderstandings on their pat
in regard to the safety of this type of car. In the indus
try itself there are also differences of opinion as to th
value of various safety devices that have been designe
and put on the market to assure the safe operation by
one man of a street car through the busy streets of larg
cities. The question as to whether or not certain equif
ment should be installed on a car should not be decide
from a standpoint of the first cost or maintenance cosl
Executives and officials responsible for the operation @
cars should realize their responsibility to the communif
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Two types of
netic track brakes,
able adjuncts for quick stopp




and see that every precaution 1s 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

has recently been speeded up by the installation of quick-

»F

. .

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

Mirrors, windshield wipers and wide vestibule 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 position. 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
number of accidents, unless track centers are unusually
wide.

Window Wipers—Certainly no one would drive an
automobile these days without an automatic type of win-
dow wiper. Certain designs of window wipers for street
cars are a great help during storms, and in cities where
single-end cars 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 on the vestibule corner post outside. The purpose
of the inside mirror is to enable the operator to see his
passengers and also to get a vision of the rear door.
To accomplish this purpose to the best advantage, the
location of the inside mirror should be such that the
reflected beam is over the heads of seated passengers on
the right side of the car. If the mirror is located, as in
general practice, so that the beam is reflected down the
aisle of the car, a few standing passengers can defeat the
purpose of the mirror. :

The outside mirror is probably more effective in pre-
venting step accidents, but in cities where automobile
and truck drivers are not accustomed to projecting acces-
sories it would be a difficult matter to keep them from
being destroyed. Also, with loaded aisles or platforms,
passengers standing on the platform between the rear.
end and the front end of the car would seriously interfere
with the operator’s seeing what is going on at the
rear door. i

Warning Signals—There is a need for a satisfactory
electric gong which, up to this time, has not been deve,-
oped. At present, the air-operated gong is probably the
most used method of warning signal for city service.
Eliminating the trouble from air leakage and freezi: o~
during the winter months, to which they are more or le.s
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susceptible, they are moderately successful for city use.

Interlocking Door With Brake aund 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 fea-
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-pnewmatic Door and Step Control—On one-man

ANY benefits are derived

from the wuse of automatic
control. Rapid progress is being
made by the Sacramento Northern
Railway in converting fifteen of its
seventeen manually operated sub-
stations to automatic control. When
the work is completed there will be
a total of ninetcen 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

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

Saecramento Northern Railway

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

cars where the passengers board at the front and leave
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 for 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 features 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.

aunto-

J. B. Rowray.
General Manager

Sacramento, Cal.

——
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By

CARL W. STOCKS
Editor
Bus Transportation

1 mproying

the Bus to

Developments in bus design
have made this vehicle
suitable for a wide
variety of transportation
uses

INCREASE ITS
USEFULNESS

¢ ONTINUED improvement in bus de-
\} sign is having a marked effect on the
Il growth of bus use in connection with
/4 local electric railway operations. Bus
JE/2Y designs are now available for a wide
1 {-@}‘ variety of traffic conditions found in
4‘1 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.

The growing popularity of the bus is not surprising
when the comparatively small investment necessary to
furnish service and the ease with which credit can be
obtained are considered. Nearly half 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
€an 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 offthe 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-
iers 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 1s now giving
better and more
frequent service.
Except where the
volume of traffic to
be handled can jus-
tify the investment
for double-track
railway lines, buses
usually can perform
with better results.

But what are the
significant develop-
ments in design
that have brought
about this changed
viewpoint toward
the motor bus?
From a transporta-
tion  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.ph.p.s. without
excessive discomfort to passengers. This is far greater
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Larger capacity buses ate
one of the most im-
portant recent develop-
ments. For routes on
which there is heavy
passenger interchange,

rear-exit dovors

than is ordinarily ob-
tained on steel rails.
From an engineering
viewpoint developments
in 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 remains
unsettled.
Outstanding,
perhaps, is the
development of
the power plant.
Starting with
four-cylinder en-
gines of less
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

many are equipped with




Recent types of small-capacity
buses for city service

almost entirely supplanted 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-
bic 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
gas-electric unit
has proved most
satisfactory.

Much prog-
ress has been
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 been
materially re-
duced. Satisfac-
tion with these
units for city
service is best
demonstrated by

Recent designs of bus engines give greatly
increased power. This is a six-cylinder
150-hp. type

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 he 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
o the four-wheel type of power-
» operated brakes using some form

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-

of molded linings.

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
he done that will permit the chassis to become the load-
carrying unit under 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
and counterflow oil circulating systems, all are playing
their part in reducing engine maintenance.

Nevertheless, as the engines have increased in size
not all of the increased power has become available for
direct propulsion purposes. Larger engines naturally
require 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 generators
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
been lowered through closer study of the op-
erating characteristics of the auxiliary units.
Oil cooling is another feature recently consid-
ered, but this practice is far from heing 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 materially im-
proved through the use of a greater number of plies and
the mileage secured from these tires is far more than
at any time heretofore. The development of the heavy-
duty balloon type to meet 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 reliable 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.

What 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
i 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
vekicles be of larger ca-
pacity. In order that
this may be done effec-
tively, a careful analysis
of route aund vehicle costs
must be made periodi-
cally. With operations
properly conducted there
is 1o 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.

Answerin o a

GROWING
NEED for

- Adequate Rapid Transit

EDWARD DANA

General Manager
Boston Elevated Railway, Boston, Mass.

MI1D 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 1s 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: .

“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. Indi-
vidual transportation by
autonmobile 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
ontside rather than inside, and are electrically operated.
The vertical white bands are the rubber door cushions

illustrated by the following table, showing the relative
capacities for delivering passengers for a maximum one
hour in one direction :

Automobiles can transport (100-ft. streets, three lanes).. 4,100
Buses can carry (maximum performance record on Fifth
Avenue, New York)....ooveeireinneinnacennnonnnns 7,300
STIECEL CATS . iisee s oot o s e s e e 13,500
Two-track rapid transit ... ........ . .cciiiieninann. 60,000

Express and local-track rapid transit...........cco0.sn. 115:000"

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.

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

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
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

the 8.5 miles of main-line elevated route the running
time is 30 minutes; the 4.1 miles route between Dudley
Street and North Station (via Atlantic Avenue) is cov-
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 taE RunnNing TimE Is Kepr 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.ps. 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-

S SRS Dty -

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

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.

TrE Raprip TransiT CAR Is THE CrRUX
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 Transic 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 tranmsit 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 heen
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 arciculated unit of the Brook-
Iyn-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, including 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. Weight, 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 LAaTEST SuBwAyY 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

near Fresno.

King River country

Above, aerial view of Fresno, agricultural and
industrial city of the San Joaquin Valley, served
by the Fresno Traction Company.
waterfall in Kings River Canyon, a scenic spot

At right, Fin Dome, a beautiful

white granite mountain, on Rae Lake in the

attached a lever for actuating the door. Operators are
controlled from push-button groups at the end 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 NECcEsSSARY ForM oF MaAss 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 day's work. It is particularly of
the worker that T 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.

At left, a
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Fifth Street, in the heart of
Portland’s retail district

. ne
S

Portland, with majestic

- o Mount Hood in the
]]\/ order of their tmportance, successful com- istance, ab iripo et

mutation scrvice wmust include (1) trains on iine enicibo
time, and (2) adequate lighting and heating. The large area
maintenance of train schedules is extremely im-
portant to the commuter who must be at his place
of employment or business at a definite time each
day. Because he uscs his time on the train for
reading his newspaper or magaszine, the commuter
must be provided with adequate tllumination.
Similarly, because he spends time on trains when
otherwise he wonld be in his howme, good heating
and ventilation, comparable to that in his home,
mutst be provided. Epwarp H. MAGGARD

President and General Manager
Northwestern Pacific Railroad
San Francisco, Cal

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

The “Wally Briggs’ Swimming Hole” at Electric Park,
where the main power plant of the Grays Harbor
Railway & Light Company is located. The pool was

. . established by the company’s late general manager.
Attractive architec- y Bany & ag

ture adopted for
the passenger
stations of the
Northwestern Pa-
cific Railroad

Pine automatic substation of
the Northwestern Pacific
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Seattle, metropolis of the Pacific Northwest and a seaport
with an immense volume of commerce

Typical stretch ol
Oregon Elec
tric Railway
track through
the Willamei
Valley betw
Portland an
Eugene

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

Underwood & Underwood P
In the business center of Tacoma where the leading industry is the
manufacture of lumber

¢
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Vancouver Hotel, in
the commercial center
of British Columbia

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

A bit of old Vancouver—
Cordova Street

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

Below—The Provincial Parliament buildings
at Victoria are among the most stately
governmental edifices in North America
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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

EvrectriCc RAILWAY JournaL—Fol.74, No.7
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Fig. 1—Locomotive of the
Pacific Electric Railway,
designed to handle heavy
trains of steam road cars

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 tk
complete and comprehensive freight service that is tl
ultimate goal of the electric railways. Fig. 2, for exampl
shows the trend in equipment toward faster, Dbette:
appearing freight motor cars. Greater capacity, too, 18
being attained in both motor cars and trailers.

The effort on the part of interurban lines, as distil
guished from electrified steam lines, to develop coni
tions with steam roads is also evident. Interurban li
cannot handle steam road cars through city streets
they are endeavoring to utilize sections of their syste
located on private rights-of-way for this purpose. S
eral roads have tentative plans to build around a nunmbe
of the smaller cities' to permit a more extensive use 0
M.C.B. equipment. During the past year, too, arran
ments have been worked out whereby steam lines ma



| hand.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
| extremely flexible unit and, with the second
trailer to be left at the customer’s premises
while unloading the first at the freight termi-
nal, is capable of picking up and delivering a
snrpnsmgly large amount of freight. The
units shown, under favorable conditions, kau-
dle from 40,000 to 50,000 Ib. of freight per
day. The 2%-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.

trates the flexibility of this container system. Note the
similarity between this unit and any closed-body truck.
The container may be carricd on a highway trailer as

sure a

WUSINESS

well as upon a truck and is transferable to a railway

flat 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. semi-trailers
or light work.
. @ 2. Two-ton trucks for serving customers so located as

0 necessitate driving through narrow alleys and for using
Half of the trucks should be

ongested dock facilities.
quipped with closed Dodies, the other half with stake
odies.

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

Fig. 3—FElectric railway freight motor and box cars at
the Northern Ohio Food Terminal, Cleveland, placed
there by a Nickel Plate locomotive

The truck carrying a Fitch container, Fig. 7, illus-

< |NCINNATI &

AME ERIE

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

It is equlpped with four

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-whecl
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

R
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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.
with container body is used for both high-
way and pick-up and delivery service
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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.

Ohio, the Electric
Railways  Freight
Company provides
iree pick-up and
delivery service for
single shipments of
first, second and
third-class com-
modities weighing
6,000 1b. or more,
and on fourth-class
commodities weigh-
ing 10,000 1b. or
more. The carload
forwarding com-
panies utilizing the
electric lines in
Ohio and eastern
Michigan afford a
form of pick-up
and delivery service
with lower mini-

The truck

For points in eastern, northern and central

Fig. 8—Method of handling a Fitch container with an overhead crane
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Fig.
mounted on truck |

on a railway flat

mums than those jus
described. _

Pick-up and del
ery service introd
a new element of &
pense to the railwa
that must be offset
increased revenue |
rived from additi
business, by more €
cient handling me
ods, or by maki
a charge for the
ditional service r€
dered. - Comparativ
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Fig. 10—Trailer of Bonner Railwagon system mounted
on railway flat 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 eliininates 90 per cent of the terminal cost and from
50 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
ailways certain classes of steam road carload business
that 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 tvpe,
“igs. 10 and 11.

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
of the flat car, below the level of the car platform. The
ournals of the flat car are placed inside of the car wheels

Fig. 12—Thirty-five foot semi-trailer unit of the Southern Michigan Transportation Company,
used for hauling light and bulky freight

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 1b. which permits a pay carload of 60,000 Ib.

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
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Fig. 13—Railway truck line transfer station of the Lake Shore Electric Railway, Toledo, with

a nSPOl”

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 equxpment are now used by
the electric railway freight
truck lines. Power units
usually consist of 21 to
34-ton tractors weighing
approximately 7,000 1b.
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
imto a four-wheeler by
means of a dolly. The -
trailers weigh from 7,000
to 7,800 1b. and have a
rated carrying capacity of

Fig. 15—Placing a heavy shipment in a car with an Elwell-
Parker warehouse crane
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capacity of four cars

Fig. 14 — Elwell-Parker electric |
lift truck depositing skid in motor tr}-ldfs' The Easts
freight car ern Michigan  System,

7 tons but are capable of carrying from 10 to 12 tons.
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.
During the past twelve
months, a number of elec-
tric railways have either
acquired truck lines or
have entered into traffi
arrangements with
arately owned
freight companies. In se
eral instances, too, electrit
railways have abandoned
rail operations and a
serving the territory wi

with truck lines radiati

out of Detroit, is an example of an organization that
operating motor trucks as feeders to their rail lines.
developers of new territory not served by electric ra
ways, as substitutes for rail lines that have been discon:
tinued and as supplements to existing rail service. T
Southern Michigan Transportation Company is givi
freight service by motor truck, having abandoned all o
its interurban lines.
In eastern, central and northern Ohio the Electri€
Railways Freight Company s directing operations
several truck lines that were recently acquired by th
Northern Ohio Power & Light Company. These lin€
are being operated as feeders to the railways and for t
purpose of meeting the competition of other truck lines
serving the railway territory. The opinion is held by @
number of operators that the railway which renders cot
tainer service with the truck-body type of container wil
not find it necessary to parallel its rail lines with trucks
In Figs. 14 and 15 are shown mechanical aids for e
ducing terminal costs and improving service. The ad
vantages of these are self-evident.



Building BETTER Track

By

W. W. WYSOR
Chief Engineer
United Railways & Electric Company
Baltimore, Md.

§ T 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-
tion, the advances made in the design and construction
of roadway have been equally important in improving
he quality of service. Today all forms of transportation
are judged by the standards set up by the rubber-tired
Jhutomobile and its attendant comfort. It is of the
itmost importance, therefore, that the electric street car
e provided with the smoothest and best type of roadbed
B hat engineering skill can produce. To meet this need,

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

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 {ree-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 niotive 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 i e

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.

With the coming of
the cable car and the
electric car, speeds
were increased as well as the frequency of service.
This made it undesirable for free-wheeled vekhicles 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
1s 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. With 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

=
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Experimental track built on rail seats without ties

~_ Combination steel and
&) wood ties are used by
numerous railways

oy

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.

In general there has
been a trend toward the
use of heavier rail,
Heavy rail gives track
a longer life not only
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. While
wood ties continue to be used more extensively than any
other type, steel ties and combination designs have many
adkerents. 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,

£




and the various modifications including base plates and &
so-called continuous plates. However, on account of the 5 .
difficulty 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. While 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

Typical electric
seam welded
rail joint

:

SEUEE B 2

Making an
electric
butt weld

Vibrating track concrete to give Reciprocal rail grinder mounted
added strength on car

Automatic ballast
tamping is a recent
development

Plastic rail filler helps to
prevent transmission of
vibration between rail
and pavement
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to keep down the extreme
changes in temperature but
confines the rail in such a
way that it cannot buckle 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.

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
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
m the design of special trackwork. When street rail-
ways first came into use, it was soon found that the

- e -
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Development of rail as used in Baltimore from the
earliest horse car days up to the present

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. Frogs
were either made hy bolting
together plain rails and cut-
ting notches for the wheel
flanges, or were made of cast
iron. The sharp curves neces-
sary in negotiating street
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 having
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 is
known as the iron-bound type with hard center inserts.

We 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.

T -~
. vl Al

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

Servin 0 the

SUBURBAN

By
MORRIS BUCK

Engineering Editor
Electric Railway Journal

ROMINENT among the transporta-
tion facilities which have contributed
D> to the development of many of our
Y 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 life.
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 bnild 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

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

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. such 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.

Granted that railroad rights-of-way and facilities are
available, it is 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, snburban 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.

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.

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 bécomes 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
grows, 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 commuuity 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 plants
with a total

The “richest hill on earth,”
at Butte

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

City Common of
Anaconda,
maintained by
the Anaconda
Copper M in-
ing Company,
which operates
the street rail-
way system

in the vicinity of
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East Park Street,

in the business
section of
Butte, where
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



64 ET?” can come from two sources—in-

creased carnings or decrecased cx-
penses.  Improvements in design can bring
about both. For some time past we have
been attempting to attract riders throngh
improved appearance, riding comfort and
specd.

The clectric coach attracts riding not alone
becanse of its appeorance and comfort, but
largely becaunse the rider is tmpressed with
a sensc of speed. - modern street car on a
good track furnishes a comfortable ride, but
a rubber-tired wvehicle with its flexibility,
guictness and light weight, permitting rapid
acceleration, very ncarly approaches the ideal
mass transportation unit for the average city.

E. A. WEesrT.

General Manager
Utah Light & Traction Company
Salt Lake City, Utah

A‘

3

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

Modern interurban terminal at Salt Lake City, used by

One of the electric coaches in Utah’s capital city. The the Bamberger Electric Railroad, which runs north to
famous Mormon Temple is in the background and the Ogden, and the Salt Lake & Utah Railroad, which ex-
statue of Brigham Young is at the right 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

Depozrtment

Responsibility

Demands PROPER EQUIPMEN

fr 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 continnous and economi-
, cal source of propnlsion 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? y

Primarily these may be classed as follows: continnity
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.
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In perusing the three major qualifications and realizi
that the one incentive behind the whole structure is
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 ca
not be maintained utilizing antiquated equipment or anti
quated operating and maintenance methods. Harmoniou;
public relations cannot be maintained if the foregoi
qualifications are not fulfilled. On the other hand, th
most modern methods and equipment rendering 100 pe
cent service cannot discount the ill effects of poor publi
relations or an antagonistic local governmental body.
Therefore, one or even two of the qualifications withou
the third will be of no avail. The triad must exist. I
this article it is the intention of the author to discu
briefly only one of these qualifications; namely, moderi™
equipment and practices.

The electric railway industry has witnessed no devel
opment quite so revolutionary and far-reaching as th
perfection and adoption of the automatic substation. Dut
ing the sixteen years since the first station of this typ
was placed into operation, the cost of power deliver
to the car has been decreased, accompanied by increase
reliability of service and greater freedom from labo




troubles on systems
where the automatic
plant has been in-
stalled to any extent.
In interurban serv-
ice this type 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-
ice a full comple-
ment of automatic
equipment, operated
in conjunction with
remote and super-
visory control and a
properly designed
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

1d PRACTICES

By
L. D. BALE

Superintendent of Power, Cleveland Railway

First Vice-President
American Electric Railway Engineering Association

system that can be accomplished in no other way and
at a lower cost of power at the car than was possible
vith former methods of distribution.

The mercury arc rectifier has advanced to a position
vhere, in certain types of service, definite advantages
ay be gained by its use. The efficiency characteristic
f this device at frac-
tonal loads causes it
~ be particularly
vell adapted when,
or a greater per-
entage of the time,
ne nature of
bad is such that the
Auipment is but

e
e

petifier, in its sim-
test form, is less

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

complicated and less
costly to install than
rotating  equipment
installed for auto-
matic operation. The
cost of maintenance
should likewise be
lower. However,
when considering
major 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
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—lInstallation 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 realize 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 annunal 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

Removing old and stringing of new trolley wire in one operation

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
nietropolitan 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
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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 conditions 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 instances 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
manufacturers new low rec-
ords are being established
for trolley wire breaks. The
stringing of trolley using the
dynamometer method, rigid
mspection 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-
sihle for this marked im-
provement. The industry is
indebted to the Several
AEREA., Power Commit-
tees which have made studies
and prepared reports upol
this and allied subjects. Thes
reports have not only cre
ated influence toward stand
ardization, making possi
the procuring of better n
terials, but they also ha
been the means of placin
before the individual engi
neer a cross section of whe
the industry as a whole 1
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 sy
tem. it behooves the engineer to eliminate every trol
break possible from whatever cause. In this connectiol
it has been noted, in perusing the reports of various rail
ways, that there is more or less of a universal increase it
the number of trolley breaks under the so-called unc
trollable classifications. These are due to pull-downs
burn-downs by railway equipment, in most instances 1
properly operated, or by objects of unusual dimension
being transported through the city streets. )
Much favorable public reaction may be occasioned b
the co-operative installation or use of some form of or
mental pole for the support of overhead structures, p
ticularly if the channels are available whereby the pul
can be made to realize that the railway, by such acts, s
interested in contributing to the civic improvement of t
community. There have been several installations with
the past two years where railway poles, street lighti
standards and traffic signal standards or poles have be
replaced by the use of one structure resulting in a greal
improved appearance of the thoroughfares.




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
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

measuring devices.

drawn from the bus bars
of the system power
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 make
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

mductivity and the method
t determining electrical re-
stance of rail joints. The
ectrical conductivity of the
ack joints not only has an
dortant bearing upon the
tency of the distribution
tem but also involves the
lationship of the railway
ith other public utility com-
les utilizing the city
reets as well as the individ-
)l property owners and pa-
s of the companv.

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
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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.
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Colorado Springs & Interurban cars at the
city’s busiest corner.
seen in the distance

Pike’s Peak may be

Sixteenth Street—the main thoroughfare of
Denver’s business section

Y IMPROVING our track,
speeding wp schedules and
insisting on courtesy, we are

providing the wmost satisfactory '
service possible with exising -

vehicles. More modern equip-
wment, along the lines being de-
veloped, is mecessary to raise
our standards higher. Such
equipment should be of standard
design, along autosnotive lines,
with prices reduced to a mini-
mumt, W. N. CLARK

Viee-President ond General
Manager Southern Colorado
Power Company

Piueblo, Col.

[MPROVED design in
street car and bus equip-
ment is an tmportant factor
from the standpoint of
civic pride, as well as in
consideration of improzved
service. Though we
haven’t reached the point
where it is mecessary to
bring ont new models every
year, as the automobilc
makers do, atiractiveness
and comfort play a tre-
mendous part today in
service effectiveness.

H. S. RoBERTSON
President Denver Tramwnay
Denver, 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

The “heart” of El Paso—
San Jacinto Plaza

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

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

l'¢7 ITH the great ninber of automobiles
in use now the electric railways must
make their track, equipment and service ap-
proach that of the private wvehicles if they
expect the public to ride the cars. Our ex-
pericuce indicates that ueat, comfortable and
speedy cars, operated on a smooth roadbed,
offer a real induccment to prospective
patrons. Following the rchabilitation of our
system, involving the reconstruction of our
worn-oltt track and the rcplacement of our
antiquated cars with new vehicles, revenues
increased from 25 to 60 per cent.
C. E. NEWCOMER

Superintendent Phoenix Street Railway Dept.
Phoenix, Ariz.

Buses of the Phoenix Street Railway Department
in front of the City and County Building
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The mill room, located directly behind the body repair tracks.

e e il

This arrangement 1

was adopted for all the departments

MODERN MACHINERY

A Sound Investment for

{{ 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 inakes the
additional or improved facilities a good investment.
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Better

Maintenance

By
E. ]. JONAS

Superintendent of Equipinent

Cincinnati Street Railway
Cincinnati, Ohio

A little more than two years ago the Cincinnati Stre
Railway completed its Winton Shop and transferred
operations from the old Chester Park Shops. M
thought was given to obtaining the best possible desigi
and location of the building proper. In line with
efficient building layout, the company provided all th



necessary modern machines and equipment for —& | Anseigrnze:
the efficient overhauling and maintenance of its ‘F L =
I'Olliﬂg stock. 0 00 0 0- 0= 0= 0= 3

The steady increase in car-miles per disabled b O oo 12828 (o™,
car from an average of 4,500 in December, T o i O
1927, to 20,000 in September, 1929, and the . - s SRS T
gradual decline in maintenance cost per car- =i ! =] B
mile, show a justification for the investment Lo i voe g 4o
made in these modern facilities for street car £, o 3 o 10%|89 (Gug—o
upkeep. Many of the practices in maintenance §1981 ——i—|& =|0 “a};j e e

. . ! t 3 3 = Machine
work made possible by the new shop and its 30 B & = | o g | Qe o
equipment are relatively insignificant in them- []E’Q S —\— o 0 0 2fon 3
selves as compared to the whole; many of these ] fo O 5 oo o k U i
accomplishments are more the result of pro- UE‘E I D |wbeer i
viding workmen with facilities and surround- J = | S > o ckoriment, A
ings that encourage initiative and individual o ' & H’
effort rather than the installation of labor- . ! § o munu[jn 0C ,,Z
saving machinery. . s e
& sSm=gq o
IpLE WoRKMEN OR IDLE MACHINES? : E = : Hp S

In selecting new shop equipment it is advis- P = i .,l] °[J§ 0 off
able to obtain the best possible machine for N = i 30 S B e
the work to be performed, bearing in mind that §, —=—— 30 [j]” Du:] 2l
an idle tool is unprofitable. In cases when such 3 e o li":ﬁ;’g o g do ﬂec%ca/*”“:ﬂ ¢
a tool will only be used occasionally, it is best < S ] g - <] "'Tﬁﬁ;——fg] by i
to purchase the least expensive. On the other ; 9 | br—aeo—ine mg 1
hand, an idle workman is more expensive than = > "~ Assembly room above
an idle machine; therefore, adequate equipment !
must be available in order that man-hours will —— =<
not be lost on this account. Floor plan of the Winton Shop. Body work is done on one side of the

In the electrical department of the new Win- transfer table runway and all truck and electrical work on the other side

ton Shop the equipment includes five welding

sets, two automatic wheel welding heads, two armature
baking ovens, an electrically heated cleaning tank, a
waste-treating plant and nine grinders of various types.
Metal-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.

! §

-

Section of the wheel department with its array of modern machinery for

maintaining and reclaiming wheels

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 the 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 15,000-1b. 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.

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 done
at present consists of rebuilding rather than overhauling.

ProvisioNs FOR HANDLING 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 elevating
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 by 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 hench near the ver-
tical boring mill and hearing press. By this time
cleaned housings have also arrived at this point. The
hearings are then checked and new bearings hored 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

Wldg. mtr.-gen. sets—300 amp Westinghounse Electric & MIlg. Co.
Wildg. mtr.-gen. set—175amp... Westinghouse Electric & MIg. Co.
Wldg. mtr.-gen. set—400 amp... General Electriec Co.

Woodworking Machine Tools

Welding translormer—150 amp.
Antomatic wheel welding head. .
Automatic wheel welding head. .
Armatore baking oven—28 kw...
Armature baking oven—21 kw.

Bahbitt pota—3001b. 5 i

H. L. control teat aet
Battery charger—50
Electric high-lift truck
Elec'cally-heated cleaning tank.
Waate-treating plant
Lnmber-heating ove
Snaggmg grmder

Dry grinders— 6 in.
Buffinglathe.................
Band saw brazer..............

e e e ) i

Gibb Instrument Co.
Westinghouse Electric & MIg. Co.
General Electric Co.
Westinghouae Electric & Mfg. Co.
Westinghouse Electric & Mfg. Co.
General Electric Co.
Westinghouse Electric & Mfg. Co.
Electric Products Co.
Ellwell-Parker Eleetric Co.

*

*

Cincinnati Electric Tool Co.
Cineinnati Electric Tool Co.
United States Electrical Tool Co.
Cincinnati Electrie Tool Co.
Cincinnati Electric Tool Co.
Hisey-Woll Mannfactnring Co.
Oliver Machinery Co.

Forge Shop Equipment

Air hammer—8001b...........
Blacksmith's helper. .
Forging furnace...............
Shoe bolt forging machine......
Shoe bolt forging furnace. . ....
Down draft lorges with blowers
Surfaceplates......ccooen. Son
Ironatorageracks.............

o e e

Nazel Engineering & Machine Works
Blacker Engineering Co.
§Lrong, Carlisle & Hammond Co.

*
Buffalo Forge Co.

Metal Working Machine Tools

Enginelathe—16in.x8ft..... ]
Engine lathe—20in. x8ft..... o
Enginelathe—24in. x 10(¢t.....
Engine lathe—25in. x 121(t...,.
FEnginelathes—24in, x 10f¢t.. ..
Toolroom lathe—12in. x 8 ft.. ..
Turret lathe, flat turret. ... ...,
Turret lathe, semi-automatic... .

Car wheel lathe...............
Car wheel press—400 tons. ....
Car wbeel grinder............ A
Axle grinder—18in, x 8 ft.....
Car wheel borer—48in,.......

Vertical boring mill--34 in.....
Horizontal boring mill—32 in...
Milling machine—No. 4
Shaper—32 in
Shaper—16in,.........0.0....
Radial drill—5 ft. .
Radial drill—4 (t
Planer—42 in. x 42in. x 16 ft..
2-Spindle drill /o0 SRR, L
Sensitive drills.... ..o RRRREE
Senaitivedrill. .......oon0...
Punch press—No. 21
Upright drills—24 in.
Upright drill—21in...........
Squaring shear—51t..........
Bolt cutter-—2in.............
Bolt cutter—2in.......... o 6 0
Universal shaping saw.........
Hacksaw..........oi0vnennnn
Cutter grinder....... 0 LSS
Prill pointer. . o) uae
Toolroom upright drill ‘.
Straightening roll.............
Portable pipe threading machine
Centering machme ............
Nibbler shear.................
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American Tool Works
American Tool Works
American Tool Works
R. K. LeBlond Machine Tool Co.
R. K. LeBlond Machine Tool Co.
Lodge & Shipley Machine Tool Co.
Acme Machine Tool Co.
‘Acme Machine Tool Co.
Niles Tool Works
Niles Tool Worka
Springfield Manulacturing Co.
Norton Co.
Niles Tool Works
King Machine Tool Co.
Lucas Machine Tool Co.
Cineinnati Milling Machine Co.
Smith & Mills Co.
Smith & Mills Co.
Cincinnati Bickford Tool Co.
Dreses Machine Tool Co.
Cincinnati Planer Co.
Fosdick Machine Tool Co.
United States Machine Tool Co.
Canedy-Otto Mfg. Co.
E. W. Bliss Co.
Cincinnati Bicklord Tool Co.
Cincinnati Bickford Tool Co.
Bertsch & Co.
Acme Machinery Co.
Landia Machine Co.
Peerless Machine Co.
Peerless Machine Co.
Qesterlein Machine Co.
Oliver 1nstrument Co.
Fosdick Machine Tool Co.
Bertach & Co.
Robbma & Campbell Co.

W Whiton Machine Co.
W . Savage Co.

Slip roll former.....
Pipe bender—2 in. ..
Arbor presa—No. 4
Arbor press—No. 0
Brake—10Tt........0.0vmisse
Hydraulic axle straightener. ...
Hydranlic armature press.......
Axle test atand o
Papershear..................
Shear: .o oo s aiis - e,
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Gear pan cleaning oven........
Axle bearing cleaning oven... ..
Car body atraightener.........
Toolroom furnace.............
Air valve test bench...........
Bandinglathes.,..............
Armaturedipping plant........
Fieldwinder.........c.ocvuvenn
Air compressor—350 cu.{t. ..
Sand blast equipment.........
Sand blast ventilating equipm’t
Sash washing tank............
Car spray hood.....
Sign spray hood. .
Waste WIINZET. . ..ve.evnnnenrs
Mill exhaust blower...........
Mill exhanst system...........
Scwing machine. . ...
Car body turnera.
Electric drill atand. . ... o
Forcing press—30ton.........
Transfer table and car hoist..
Electric elevators............-
1lydraulic elevator............
Traveling crane—10 ton.......
Traveling cranes—2 ton.......
Chain hoist traveling crane. . ...
Telescoping air jack...........
Water heater......co0consn.e
Unit heatera for shop heating. .
Blue print machine............
Sand drying plant.............
Boilers—250 hp
Stokarsll - oo e
Wash basing.............. s
LOCKers. . ccveesntonnensusess
Jib cranes, with Ford chain
hoists and trolleys...........
Office furniture.....ooioeo
Fire extinguishera............
Pwr. tranaf'rs and switeh b'rd.
Shop motors and control.......
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2 Band saws—42 in J. A. Fay & Egan Co.

| Swing saw J. A. Fay & Egan Co

| Planer—N J. A. Fay & Egan Co.

| Mlortiser J. A. Fay & Egan Co.

I Shaper...:..v. oo J. A. Fay & Egan Co.

1 Univeraal wood worke J.-A. Fay & Egan Co.

1 Rip and cut-off saaw J. A. Fay & Egan Co.

1 Roll sander J. A. Fay & Egan Co.

1 Tenoner.... J. A. Fay & Lgan Co.

1 Knife grinde: . J. A. Fay & Egan Co.

| Band aaw fil . Black Diamond Saw & Machine Co.

1 Er e Vo U R o e Champion Blower & Forge Co.

Hand-O perated Tools

Hand punch............ W
Slitting shear. . Excelsior Tool & Machine Co.
Punch press... Standard Machinery Co.
Balder, . oo i v e Peck, Stow & Wileox Co.

General Equipment

*Designed and built by the Cincinnati Street Railway.

Peck, Stow & Wilcox Co.

American Pipe Bending Machine Co.
Atlas Press Co

Atlas Press Co,

I*)reis & Krump Mfg. Co.

*
Excelaior Tool & Machine Co.

Steubmg~Cowan Co.

=Pellevue Industrial Furnace Co.
(golumbia. Mach, Wks. & Mall. Iron Ci

*

Worthington Pump & Machine Co.
W. M. Sly Mlg. Co

‘*Ioung & Bertke Co.

DeVilbiss Co.

DeVilbiss Co.

American Laundry Machine Co.
American Blower Corp.

Young & Bertke Co.

Smgcr Sewing Machine Co.

Cmcmnatl Electrical Tool Co.
kucas Machine Tool Co.
Warner Elevator Co.

Warner Elevator Co.

Niles Tool Works
Chisholm-Moore Mlg. Co.
Chisholm-l\[oore Mlg. Co.

Bryunt Heater & Mlg. Co.
American Blower Co.

Wickes Bros.
C. 0. Bartlett & Snow Co.
Tudor Boiler Mfg. Co.
Riley Stoker Corp.
Bradley Wash Fountain Co.
All-Steel Equipment Co.

Globe Wernicke Secrvice Co.
Knight & Thomas, Inc.

General Electric Co.
Westinghouse Electric & Mig. Co,
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are tested they are placed on the

motor storage floor on platforms,

ready for delivery to the truck de-
partment when nceded:

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
departiment the correct axle bhearing
1s immediately at hand. The prac-
tice of boring axle and armature
bearings to fit their respective jour-
nals has reduced bearing costs ap-
proximately 50 per cent.

The vertical boring mill is fitted
with jigs which center the motor .
bearing housings. after the bearings Wl‘)‘h.l‘h.e °Ve‘:‘e“d h°fi“
have been pressed in place. They mubl]; S’:;L(Zt;r: t::gn‘;:;

g : :

. can thus be accurately and gquickly can  exchange  shift
bored to the correct diameter to fit trucks for overhauled
the armature journal. This method BN S :
is just as fast as the step method and greatly increases
- the useful life of bearings.

Welding 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
1S being used as a basis for paying premium rates.

b,

departments of the Winton Shop are under one roof with the exception of a
iler 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 an inclosed room and per-
mits a thorough cleaning of the car
interior.



NEws of the ]ndwtry

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. e .

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 wonld
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 gnarantee 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 anthority to issue
two notes of the face amount of $311,-
846 each, to Motor Transit Terminal
Corporation, in part payment of the
purchase of capital stock of Motor
Transit Company, operating an ex-
tensive aunto stage service in southern
California. The notes are to be dated
Jan. 1, 1930, and one is to be payable
{géy 1, 1931, and the other on Dec. 31,

1

(Late News Continued on Page 424)

O DETERMINE accurately the char-

acter of traffic in the business district of
St. Louis, Mo., the St. Lonis Public Serv-
ice Company on May 26 sent 170 checkers
into the district bounded by Twelfth Boule-
vard, Market Strect, 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 antomobiles
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 antomobiles 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-
ntes on Sixth Street to 1 hour and 40
minutes on Market Street.

In the twelve-honr period, 216,350 per-
sons entered the downtown district and
of these the street cars and bunses 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

S an added entertainment feature

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.
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Auto Does Not ]ustify : |

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

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 abont five times the total num-
ber carried into the district by all the
private antomobiles. Few persons who use
the downtown streets for private garages
are potential customers o6f 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 th
general conference on the transit situatio
in Philadelphia, filed their report on Ma
24, The document covers 151 pages ¢
typewritten text together with 71 table
The report deals with the principal fact
of the transit situation. The members 0
the committee do not recommend a
specific plans for improvements, nor
they attempt to determine what is pref
able, believing their action in this resp
to follow the purport of the instruction
under which they proceeded.

In the discussion of the varions plan
they illustrated the financial results unde
certain assumed conditions. They say t
no one can predict what terms might b
agreed upon between the city and othe
parties at interest under any one of th
plans without knowing specifically
terms and conditions.

In their discussion they nsed the finan
data reported by the Philadelphia Ra
Transit Company for the year 1929,
did not attempt to analyze, audit, or rev
the data as such criticism would inv
among other things the determination
questions at issue in a judicial proceed:
and were considered beyond the scope
the inquiry which the members were
structed to conduct. The members of
committee say that it is impossible at
time to make a satisfactory forecast
carnings of the property largely beca
of changing economic conditions.



Conway Interests
Take Philadelphia &
~ Western Railway

Thomas Conway, Jr., and his associates
have assumed control of the Philadelphia
& Western 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 Nornstown 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., Williamm L. Butler, Alba B.
Johnson, Edgar C. Felton and C. Jared
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 persomnel 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 interests in other
electric railway properties.

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 66 per cent, and net earnings,
after operating expenses, maintenance and
taxes, more than 150 per cent. In 1926,
the contral of this company was sold to the
Insull 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 propertles were ac-
quired and the name of the company
changed to Cincinnati & Lake Erie Rail-
road, now one of the largest interurban
T2 ilway systems in the United States.
- The Conway interests, through the
omas Conway, Jr., Corporation, are the
developers of Drexel Park, one of Phila-
Iphia’s most beautiful suburbs.

Segregation of Ohio Light
and Railway Properties

~ Stockholders of the Pennsylvania-Ohio
Power & Light Company, Northern Ohio
ower & Light Company, the Ohio Edison
ompany, the Akron Steam Heating Com-
y, and the London Light & Power
ompany, all operating in Ohio and owned
by the Commonwealth & Southern Cor-
ation, have been informed that the
rectors of these companies are of the
inion that to consolidate ‘them, thus
iting the electric light, power and steam

The plan also contemplates that a large

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 récent 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
compaty are appealing from the commis-
51ons 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- operatlon 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 e]ectnc railways is
reflected in the accompanying advertise-
ment which appeared over the signature
of Halsey, Stuart & Company in the
United 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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Cleveland, Ohio— The department
store for which the Van Sweringen in-
terests madec provision in their Cleve-
wand 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
Public Square, above the rapid transit
tracks and terminal. Construction con-
rracts are to be let immediately.

Utica, N. Y.—Segregation of earnings
of 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.

+

Davenport, Iowa—Dissolution of the
Tri-City Railway & Light Company of
Davenport, lowa; 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 on 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 Comrission hearing on the
matter, the petition was opposed by the
Boston & Maine Transportation Com-
nany 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.

5

New York, N. Y.—In a letter to Presi-
dent Hedley of the Interborough Rapid
Transit Company, the Transit Commis-
sion has declined to hold a hearing on
its 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 commission’s wishes.

+

New York, N. Y.—More than 85 per
cent of the replies received by the 1ln-
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 summary made
public by the company. ln answer to
the question, “Do you want the Sixth
Avenue ‘L’ kept in operation until the
proposed city subway wunder 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
the 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 Trausit Company’s elevated spur
in East 34th Street. At present, one-
car shuttle tfrain, carrying an average
of 140 passengers a day is operated
over line.

+

East St. Louis, I1.—The City Council
has adopted a resolution opposing the
application of the East St. Louis Rail-
way for a straight 10-cent fare for
adults. Cash fares now are 10 cents
but five tokeus are sold for 40 cents.

+

Louisville, Ky.—Director of Works
Will has approved the application of the
Louisville Railway to abandon the Brook
and West Main line, the Bank Street
line and the Jefferson Street line west of
Seventh Street. Mr. Will has also ap-
proved the rerouting of the Portland
Street line, the inauguration of a bus
route in Portland and a rerouting of the
Preston and Main Street line. The
changes will be put into effect within
60 days. N

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 hest interest
of the applicants anil the public.

St. Louis, Mo.—The St. Louis Public
Service Company has been requested to
substitute iron for wooden trolley poles
from Olive Street bhetween 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.
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Brooklyn, N. Y.—The valuation basis
to be used in fixing the price to be paid
by New 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, Wis. — 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 I,
Morrow entered a decree with an order
to the receiver to sell all property of the
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. —Flr:t prize in the elec-
tric raxlway posters and cards division
competition of the Public Utilities Ad-
vertising Association was won by the
Chicago Rapid Transit Company.

oL
Manchester, N. H.—The Manchester
Street Railway, 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 -
Mayor’s Taxicah Commission favoring
a limit on the number of cabs and an
increased fare, by Ernest H. Miller,
president of the Parmelee Transporta-
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.

+ .

Alexandna, Va. —The two Alexandria
transportahon compames, after succeed
ing on May 13 in a plea for increased
fares to become effective on June 10,
withdrew their application for the
crease before the State Corporatio
Commission on June 5. The fare
to have been 8 cents. The communi
tion from the companies stated that
decision had been reached “to give t
intrastate rates heretofore existing
further trial, hoping that the operatior
may be: coutmued without the necessity
for any increase.

(Late News Continued on Page 420)



More Convenient Service by
Bus in Schenectady

The Public Service Comumission 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 throngh 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 Pleasant 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
Bonlevard line. This will afford a more
direct and time saving trip between that
section and the American Locomotive and
the General Electric plants.

City and Railway Differ About
Madison Fares

Officers of the Madison Railways and
city officials have clashed over the pro-
posal by the city that the company try a $1
weekly pass in the hope of increasing its
revenne. The company wants a straight
10-cent cash fare and a fare of 5 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 Junc 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 revenucs would still 'fm:ther
‘decrease. City Attorney Lewis insisted
that the company shounld at least try the
pass. City officials contend that a further
increase in fares will tend to drive patron-
age away. The hcaring may not be re-
sumed until July.

Separation of Suburban from
Through Traffic

1n its great Philadelphia station project,
the Pennsylvania Railroad is planning to
parate to a very large extent the subur-
an from the through traffic. The throngh
affic trains will all be handled at the main
jon, so constructed as to allow trains
0 go to or from the East, West, Sonth or
rth, without reversing direction, as is
now required. Suburban trains. serving
itory within 30 miles of Philadelphia.
st of the Delaware River, will all stop
it the main station, but they will then con-
e on about a mile further to a new
station which
ng specially constructed at Sixteenth
eet and the Parkway, close to the len~x-
ablished downtown business center. An
rwhelming 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
15, the day before the 53rd annual con-
vention of the association will begin,

—— SO

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
freight 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 auntomobiles, 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
substitution of bus 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 by 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 be 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.

New 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. Its 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 31# in.
and stroke of 5%8 in. The weight is
1,400 1b. 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 injection
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 plugs”
in the ignition chamber to create the neces-
sary temperature for the initial explosions.

The engine has two blocks of threc
cylinders each, and the crankshaft is of the
seven-bearing type and carries a vibration
damper. 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. The
valve mechanism is driven by push rods
and rocker arms from the camshaft throngh
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 for the United States.

Detroit’s Trackless Trolley
To Be Fittingly Installed

Ceremonies befitting 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 5 miles on
Plymouth Road between Grand River
Avenue and the city limits. It is ex-
pected that Henry Ford will be among
the prominent citizens who will attend.
The city receutly ordered six trackless
trolleys from the Twin Coach Cor-

poration.
e N

H. L. Miller in New Post

H. L. Miller, has accepted a position
with the Pettibone Mulliken Company
as manager of electric railway 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 maintenance in 1905.
entering the frog and switch department
of the company 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 March 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 Brooklyn & Queens Transit Cor-
poration will ask the Board of Estimate
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 Hich-
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 wonld expedite traffic and
would result in lower operating expenses
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
valned 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
Avenue Coach and other prominent motor
coach operators. Coaches ordered and
scheduled for delivery in June compare
favorably with totals for May.

LATE

(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
of the Commerce Commission will
begin at once. Trolley bus service on
Central Avenue, from Lexington Street
to Milwaukee Avenue, 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 issne 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.”

+

Detroit, Mich.—Recall petitions seek-
ing to remove a mayor from office are
being circulated for the first time in
Detroit's history. Charles Bowles is
the mayor. He was elected last fall to
succeed Mayor Lodge on a platform
calling for the guick and thorough clean-
ing up of the city. Now he faces re-
moval on charges that he has permitted
Detroit’s underworld to ply its illicit
trade openly. Another factor in the re-

NEWS

call movement was Mayor Bowles :
recent dismissal of Frank Couzens, son
of. Senator Couzens, from the street"
railway commission in charge of De-
troit's municipal railway. The commis-
sion, composed of three men, recently
voted to increase fares.” Mr. Couzens :
protested vigorously.

4

_Portland, Ore.—Proposal of the Pa-,
cific Northwest Public Service Company |
to extend its 10-cent car zone to nearby
points on its three main interurban .
electric lines and extend full transfer
privileges has been discussed by com-:
pany officials with members of the pub- .
lic service commission. Members of the
commission pointed out that Milwaukie
residents now riding on the fixed ter-
minals plan will have to pay 10 cents
from Milwaukie to First and Alder '
Streets instead of 7 cents as at present, !
but the company officials said that under |
the 10-cent zone plan a Milwaukie resi-
dent could ride to any point in Portland
for the dime, whereas now, because
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 the
Interstate Commerce Commission and
.a group of steam railways against the
electric line be stricken out. The com-
mission and steam railways 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

/| back twice without discussion and re-

‘| special meeting, W. C. McBrien, former

:' the Board of Control as Toronto Trans-

planning immediate resumption of work
on the Spartanburg-Gastonia link.
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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 continne 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 10-cent fare on its elevated
routes will make no further progress
until fall. Both suits have yet to reach
the Appellate Division calendar and
that court is about to adjourn.

+
Toronto, Ont.—Their names referred

jected entirely by the City Council at a

Comptroller Albert Hacker and S. J.
McMaster, have been renominated by

portation Commissioners. The {feeling
prevails that some members of Council
who voted against the recommended
Commission will now change their votes.
When the Board of Control met it de-
cided not to name the commissioners,
but later reconsidered its decision, and
after several fruitless attempts to select
other commissioners from names already
suggested to it, renominated its rejected
selections. .

Laconia, N. H. — The Laconia Car
Company has voted to pay a liquidating
dividend of $10 to preferred stock-
holders.

+

Huntington, W. Va.—No further op-
position by the city or business interests
to rate increases sought by the Ohio
Valley Electric Railway is planned upon
the showing of the statistician’s report
civic and business leaders voted favor-
ably on a resolntion favoring relief for
the railway and voiced their accord with
any decision of the Public Service
Commission, .

Winnipeg, Man—An early decision
regarding the application of the Win
nipeg Electric Company for an increase
in fares and reclief from certain tax in
posts, is indicated in the report of the
anditors appointed by the City Coun
to examine the company’s books. Th
report has been presented to the speci
committee of the City Council. Repre-
sentatives of the company were present
when the report was read to the comni:
mittee, but a copy was not then available
to the company. Despite this, compar
officials feel that the findings establi
the fact that the company is entitled
relief much greater than it asked, a
that the report confirms the facts set
out in the company’s application.



June 14,1930 ELECTRIC RAILWAY JOURNAL 31

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.

H Canadian Representative:
/ Lyman Tube & Supply Co., Ltd., Montreal, Can.
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black figures bigger

N\ and

blacker

You improve the quality of the product

you sell, and cut your cost of doing busi-
ness by putting 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;

American Electric Railwoy
Association

. d h d I San Francisco, June 23rd to 26th

consumpflon; spee S Up scheaules. Heodquarters—Hotel St, Francis

lowers maintenance costs; cuts power

Timken Worm Drive is logical.

TIMKEN

worm drive

TRUCKS

‘ for electric railway cars

AXLE CO., DETROIT MICH.
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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
Woater Heaters.

Hot Water 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 furnish 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, completely
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.
MINNEAPOLIS, MINNESOTA

Patent Numbers, 1,581,761 — 1,668,491, R. E, 17131,
others pending.

TROPIC-AL
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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-VWakefield 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 t6 assist in solving your equip-
ment problems. This service is yours without cost or obligation.
Just write to the nearest Heywood-VWakefield sales office.

HEYWOOD-WAKEFIELD COMPANY

Boston, Massachusetts

516 West 34th St., New York City 439 Railway Exchange Bldg., Chicago, lll.
J.R. Hayward, Liberty Trust Bldg., Roanoke, Va.  A. W. Arlin, Delta Bldg., Los Angeles, Calif.
H. G. Cook, Hobart Bldg., San Francisco, 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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Lo attract passengers

MODERNIZE

Car-riders appeal is enhanced
by Comfort and Convenience

INVlTE more passengers by heating and
ventllatlng 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,
tro"ey-busses and busses.

PARKING IS becommg more and more

a problem to your potent|a| passengers.

Are you tal(mg advantage of this condi-
tion by making your service as convenient
and modern as possible.

The only apparatus in your equipment which
your passengers operate is the signal system.
Does it make a good impression? Con-
solidated equipment does. |s it modern?
Consolidated equipment is. "

s @ CONSOLIDATED
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your cars & busses

Dperating Economy is obtained
)y using Modern Equipment

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 simplitied 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 Treadle 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?
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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 engineers are experts on

June 14, 1930

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 staft of
engineers will gladly study and discuss
your lubrication problem, giving you the
benefit of this billion dollar organization’s
years of lubrication experience.

CITIES SERVICE COMPANY

60 Wall Street g‘&‘g’%
ST

New York City

KOOLMOTOR PRODUCTS
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Topic 1. Improving Design to improve

un

e

transportation Service.

. Increasing Speed of Operation.

. Reducing Vibration and Noise.

Improving the Riding Qualities of
Trucks. |

Progress in Trolley Bus Design.
Meeting the Power Demand.

Improving the Bus to increase its
Usefulness.

. Advancement in Structural Design of

Vehicles.

Increasing the Efficiency of Rapid
Transit.
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‘\‘Nhen 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.

4 g}

1913 —  Tost Stk "
o 2HO e e

1916— .
i “ o 7
LAl - sMp~ ‘W

{se of the latter suggested.
Electric Company, Balitimore, Md.,

United Railways &

noted in the ELECTRIC RAILWAY JoURNAL of Dec. 9 aa pur-
chasing one hundred double-truck, semi-convertible, four-
motor pay-within cars, announces that contracts have been
awarded for the following equipment:
Car bodies and trucks..... J. G. Brill Company

. General Electric Company

Traction Brake Company

..J. G. Brill Company
*“FHunter llluminating Car Sign Company
. .International Register Company
. .Johnson Fsre Box Company
Tool Steel Gear & Pinion C

W4
ANN

Seats ....
Signs ....

Electric héaters .
\Wheelguards ....

. .Nstional Car
. National Brake Company

Car wheels ....

Ackley brakes .... =

Inapection R W. Hunt & Company
TRADE NOTES

g8a Company, Mansfield, Ohio, has received an
levated Railway for 5000 trolley

Boston
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" The practice of using heavy
viscous oils for electric railway car journal lubrication
is being revolutionized. ® Today, after years of research
and study, The Texas Company is providing the Electric Railway Industry with an entirely new.
system of car journal lubrication: Texaco Lovis Oils and Texaco Oil Seals. ® This new system of

car journal lubrication is now in use on many e€lectric railway properties; and the effect is notable:;

' y . . :
1. The cost of lubrication has been lowered. ® 2. Power savings of considerable proportions aré¥

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.

THE TEXAS COMPANY
135 East 42nd Street, New York City
s,
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Ch' One of the 10 New Type,
Light Weight, One-Man Cars

recently built for the Des

ew i
for Des Moines

OTE 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’ 0” overall length, these cars seat 5|
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 unusually 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.

@
l/t Cummings No. 64 Equalizer type Trucks contribute to the
lightweight, quiet, smooth riding qualities of these cars.

CUMMINGS CAR AND COACH CO.
111 W, Monroe St. Chicago, I11.
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vith Safety
-~ for P.R.T.

RAKING today is an important consideration.
Upon braking depends faster service and bet-
ter schedules even though there e frequent stops.

Philadelphia Rapid Transitchose Simplex Mul-
tiple Unit Motor, Trailer arid Truck Clasp Brakes for
their 154 subwa s. P.R.T. servic§ necessitates

exacting breke requirements. The answer was com-
pléte Simplex installation—SPEED WITH SAFETY.
~ —  Simplex Multiple Unit Clasp Brakes give quick
- and smooth retardation and full release permitting

e i e !
rapid._acceleration. Passenger comfort is assured.

ivfg staff which will develop the entire brake rigging
esign for efficient brake application. Due to
different truck and underframe construction each

clasp brake design is subject to an individual en-

/:/ gineering study. Let us cooperate with you.
p

ITEEL JFOUNDRIES

CH ICAGO ST. LOUIS

é
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UTILITY LATEST
No. 10 HEAT
REGULATING )

MAGNETIC SWITCH

ST, Lo\‘“’

»
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UTILITY HEATER

Fitted with Chromalox
it 1S e -

A |
¢ (8
HARTFOD: Wagk [yl <Y puBLIC sERVICE

2 ‘ 1A Liy
o puwrk |5 WM @,

UTILITY
EXHAUST
VENTILATOR

UTILITY
INTAKE “
VENTILATOR =g

f

THERMOSTAT .

Keeps the
Temperature
Uniform
Within 2¢

TORONTO
c; “(-" p.\O
N~ ©
f‘/~ ALBANY
\ ¥y

thronghout 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
conditions—their design is the resnlt of many years’ experience in this
wide field. They are successful from the operator’s standpoint both in
economy of electrical energy and in the revenne-building comfort assured.

MORE than 26,000 cars in these and huondreds of other cities

Let us tell you the details about Utility advantages.

RAILWAB U‘rll—l‘f-\:‘ C,OMPAN

2241 TO 2247 INDIANA AVE. CHICAGO, ILLINOIS Montreal,
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For Light Traffic
For Frequent
Headways

Parlor Coach

16 passengers

City Service Coach

21-23 passengers

Standard Observat;'on
Parlor Coach

21 passengers

Brief
Specifications

WheeLBase: Standard 185”; Special 215" .
ENGINE: 6 cylinder. Overhead valve 90 hp.

Frame: Pressed steel. Rigid type. 7 cross
members

Axce: Underslung worm and wheel

Crakes: 4 wheel duplex hydraulic with
' vacuum bcester

TransMission: Unit power plant type, 4 speed
GENERATOR: 12 volt, 600 watt

Tires: Standard. 34 x 7.5 balloon; Dual rear

Special. 36 x 8.25 balloon; Dual rear
CascrLiNe TANK: 46 gal. capacit
C l 40 g % Ve . ‘T‘ -9
omplete body and chassis Special Observation
sbecifications cn recuest i o 5
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For
De Luxe Express Service
Feeder Line Service
Small City Service
Intercity Service

Parlor Coach

17 passengers

, ' ' City Service Coach

21-23 passengers

d_—e — Special Observation
) =77 , Parlor Coach
'.‘-n Bt | af L. i ' 215" wheelbase
- -¢_- “ Lot o _ » T i ' 25 passengers
b

il L | Al T 1

-

Standard Observation
i Parlor“Cicache

21 passengers

el

Brief Specifications

WiheeLsase: Standard 185"'; Special 215"

Encine: 8 cylinder. V type; 95 h.p.

Frame: Pressed steel. Rigid type. 7 cross members
Axie: Underslung worm and wheel

Braxkes: 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, 600 watt

Tires: Standard 34 x 7.5 balloon; Dual rear
Special 36 x 8.25 balloon; Dual rear

- Gasorine TaNK: 46 gal. capacity

[t
¢

City Service De Luxe -
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A COACH FOR E
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A Nationally Famous Model—
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"/ ;

Encine: 6 cylinder. Sleeve valve; 100 h.p.

Axtes: Front—Heavy reverse Elliott type
Rear—Underslung worm and wheel

Brakes: 4 wheel Westinghouse air. Gun iron drums with

easily removable brake liners <
TransmisstoN: 4 speed midship mounting, 3 point suspension
GENERATOR: 12 volt; 6oo watt

Tires: 40 x 9 balloon; Dual rear
Alen anailable Thake R siom il o Ayisatiand ardlsia s s ot

1

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 l
ardized parts and sections which fit as accurately [
as the chassis parts. Sections easy to renew with
unskilled labor. Many parts interchangeable.

Combplete chassis and body specifications.
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A Powerful Fast Accelerating
Mass Transportation Vehicle
W ith Capacity To Handle
Maximum Peak Loads

Double Deck Coach

Seats for 62 to 770 passengers. Available with
open or covered upper deck.

City Service Coach

with comfortable seats for 38 passengers and
ample room for standees. Front and rear doors
air operated.

Chassis Body

WhEELBASE: 240" Same design and construction as Z-29. Ad-

ENGINE: 6 cylinder. Overhead valve. Type 616 150 h.p- vantages of this type all'metal body include

“ Silenced with Zeroash adjuster. Counter big reduction in excess dead weight, great
] weighted crank-shaft with harmonic balancer. structural strength, increased safety and pro-
Dual ignition, dual down draft carburetors, dual tection against fire. Being all metal it has

fuel pumps, dual coils and condensers. longer life and greater endurance and greater

Axue: Full fleating worm drive resistance against 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.

Brakes: 4 wheel Westinghouse air. Gun iron drums with
easily removable brake liners

l TraNsMissioN: 4 speed midship mounting
| GENERATOR : 12 volt. m2o watt




A COACH FOR.

continental.

Chassis
WHEELBASE: 250"

Encine: 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.

Axie: Bevel gear, full floating

Braxkes: 4 wheel Westinghouse air. Gun iron drums with
easily removable brake liners

TRANSMISSION: 4 speed, unit power plant type

GenERATOR: 12 volt, 750 watt

Tires: 40 x 9.7% balloon; Dual rear

Gasoline capacity: 140 gal. Dual tanks

L+
<
=

For De Luxe Mass Transpor-
tation in Cross Country
Service. Intercity, Inter-
state and Trans-

Observation Parlor

33 passengers. Reclining cha
auxiliary folding seats for s
ditional passengers.

A 29 passenger parlor coad
_typealsoavailable on the 225
base standard chassis wi
616 150 h.p. engine.

Body

Fully de luxe. Overall coach
length 32’; width 96”; head
room 79’3 40 reclining chairs
with individual backs and head
rests. Interior luggage rack.
Dual Tropic-Aire Heaters

Complete body and chassis
specifications on request

2
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The

Greatest Name in
Commercial Hz'gbway

Tmnspwmtz'm

75 back of

YELLOW COACHES

E reason for Yel-
ow Coach perform-

ance is easy to understand when you are fa-

miliar 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 $8,000,-
000 plant at Pontiac where there is every mod-
ern 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

RAVARGE
SR ——

L+

TR~ ,/?"“mqu'F"}

T, deete -, p—
o -8
T 5
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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
make 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 v - . oot 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 - vl 120
Iilinois Power & Light........ 114
Eastern Mich. Motorbuses,

Detroit. o oo o0 o 113
Department of St. Rwys., De-

EEOIE. . . o b 106
Washington Railway & Electric

(& ORI o0 6% 5 0 6 ¢ 86
Connecticut Co., New Haven.. 82
International Railway Corp.,

Butfilo. .0 o T R 81
New England Transportation

Co,Boston. .............. 81
Montreal Tramways. ........ 70
Milwaukee Electric Rwy. &

Light 0 v o Sen i 66
Pittsburgh Motor Coach Co... 59
Camel City Coach, Winston-

Salem, N.C..oovoennnnes 56
Shore Line Motor Coach, Ham-

mond, Ind................ 56
Northern Ohio Power & Light,

Akron. 0. 0T N 55
Blue & Gray Transit, Charles-

ton, W. Va0 50 S 54
Provincial Transport, Montreal 45
Washington Rapid Transit. ... 45
Worcester Consolidated Street

BTt 5 wnee SRR, 45
Community Traction Co.,

Toledo. o eoevvinviinienns 44
Metropolitan Motor Coach,

Chicago., o s 43
Boston & Maine Transportation 42
Union Pacific System......... 42

Detroit Motorbus Company... 40
Wisconsin Power & Light Co.. 40

and over 400 other Yellow Coach
fleets of less than 40 coaches

For the true test of leadership is performance.

That Yellow operators know and appreciate
value of Yellow Coach dependability, endurance
and low operating costs is proved conclusively by
this significant fact—

8o per cent of Yellow Coach sales are repeat sales
Yellow Coach operators choose Yellow over and ™
over and over again.

It is logical to select equipment that has back of #
such convincing proof of leadership.
GENERAL MOTORS TRUCK COMPANY

Pontiac, Mich.
Subsidiary of Yellow Truck & Coach Manufacturing Co.

VYVEI I OW

COACH
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% LONG MANUFACTURING
- ) COMPANY

AUTOMOTIVE DETROIT, MICHIGAN
RADIATORS

AUTOMOTIVE
CLUTCHES
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Subsidiary and offiliated

public utility companies of

STANDARD
GAS & ELECTRIC
COMPANY

serve 1,588 citiesand
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, lllinois

June 14,1930
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prepares for the

TRACKLESS
TROLLEY! 1

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 ini<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>