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MILLER
Trolley Shoes

(patented)

—No Rotation
—No Bushing

—No Lubrication

With the sliding type of contact
you save all that cost of lubrication
and bushings which trolley wheels
entail. That in itself is a consid-
erable economy. But it is only one ~
of the many advantages and savings
gained with Miller Trolley Shoes
on the sixty. odd roads where they

are used.

IFrite for details.

MiLLER TroLLEY SHOE Co.
Boston-2I, Mass.

Western Representative
%‘ Economy Electric Devices Co. —~\
1590 0Old Colony Bldg.,
Chieago, IlI.
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Paving the Way
for Future Needs

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

ESTINGHOUSE
ELECTRIC

Train

Operation
in

City Service

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

The illustration shows one of the Two-
car Trains now being operated by the
Cincinnati Traction Company equip-

ped with Westinghouse No. 510 Motors
and HL Control.

Westinghouse Electric & Manufacturing Co
East Pittsburgh, Pa.

No, 5IO Thnrty five H.P. Motor

Westmghou B
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Consult the Index

"In a recent issue there was
an article on straightening sur-
face bent street railway rails.
Won't you please send copy of this
and any other articles you have in
reference to this subject. Please
send as soon as possible as we
are in great hurry for same.!

——Public Service Company.

HE above telegram is typical of a great host
of inquiries that come to the JourRNAL editors
from readers. It prompts two comments.

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

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

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

Circulation of this issue, 6,000 Advertising Index—Alphabetical, 58; Classified, 54, 56; Searchlight Section, 53
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The Eye Connector

-~
-
-
Z
Z
Z
Z

A New Insulator Connector

Details of Clevis Connector
We highly recommend this connector for use
with our Type PS Porcelain Strain Insulators.

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

The connector is so designed that the maximum
creepage 1s obtained, giving an increased factor
of safety.

Westinghouse Electric & Manufacturing Company
East Pittsburgh, Pa,

Westinghouse




B

B

May 5, 1923 ELECTRIC RAILWAY JOURNAL 5

O-B is
Standard in
St. Louis today

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

O-B Trolley Bases, O-B Trolley Catchers,
Tomlinson Automatic Couplers and Crouse-Hinds
Imperial Headlights are established as standard

O-B Engineers are at
vour service for the

study of your trolley, equipment on the cars of the United Railways.
rail and car equipment
needs. The choice of all these O-B products is just addi-

tional evidence that they are uniformly good—
leaders in their class.

me Qhio

Mansfield \*/0Ohio, USA.

.~ MewYork Philadelphia Pittsburgh Charleston.W.a. Chicago Los Angeles San Francisco Paris, France o
Products: Trolley Material, Rail Bonds, Electric Railway Car Equipment, High Tension Porcelain Insulators, Third Rail Insuletord
- TS R e R R
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Jnsurance plis
Marsh

MARS

Minneapolis
New York
Detroit

175

C‘(}'ﬂ{cgéﬂﬂdﬂ

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

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

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

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

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

May 5, 1923

ervice

& MSELENNAN

W. Jackson Blvd. Chicago,Ill.

Denver San Francisco
Duluth i Seattle
Columbus Cleveland

Winnipeg
Montreal
London
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There are 488 square inches of bearing
in each plate of a steel twin tie.

THE TIE-PLATE IS PART OF THE TIE

To help increase the life of wood ties
by preventing rail cutting, many Engi-
neers favor tie-plates.

The principle involved has been ex-
tended and developed in STEEL
TWIN TIES in which the tie-plate
1s part of the tie.

The plates provide a larger bearing

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

THE INTERNATIONAL STEEL TIE COMPANY
Cleveland, O. ‘

teel IwinTie Track
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FRANKEORD

ELEVATED

The Frankford Elevated Railway is
100% Signalled

The Material used for Signaling is

100% Union

5 Electro-Pneumatic Interlockings having 107
operated units are controlled from 52 working levers.

53 Automatic Style ““N’’ Color Light Signals are
used between interlockings.

74 Electro-Pneumatic Train Stops are 1n service.

_ Ihe installation i\s described and illustrated in
this issue.

 Wnion Stoitch & Siqnal Co.

SWISSVALE, PA.
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Type A
Push Button

e Car dignals

Push Button

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

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

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

No. 21022 Single Stroke Bell For auto busses specify Faraday Battery Signal Systems.

ELecTrrICc SeErvIcE SuppLies Co,
Manufacturer of Railway Material and Electrical Supplies
PHILADELPHIA NEW YORK CHICAGO
17th and Cambria Streets 50 Church Street Monadnock Bldg.

Branch Offices: Boston, Scranton, Pittsburgh

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

No. 19587 Vibrating Bell Lt Bu_mr

No. 22181 Resistance Panel

AR ALEA TR
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Where Selection is Decided by Performance

NATIONAL sreed POLES

DProdomina z‘g

EXPERIENCE has taught many valuable

lessons in the selection of poles for trolley ‘\
lines, electric lighting, telephone, telegraph, and 1
signal systems. Perhaps the lessons of greatest \
value are those which resulted in the policy of e , \
choosing poles for long life, reliability, and, L.;\? T ]
especially, for safety. The recognized safety \ l

(dependability) of “NATIONAL” TUBULAR
STEEL POLES is a consideration of first and

ultimate importance as evidenced by the exten-

sive use of “NATIONAL” POLES throughout \
America, \ _

Ask for a copy of “NATIONAL’ Bulletin 2 X
No. 14—“NATIONAL” Tubular Steel Poles [

ﬁ
v'—_‘
| o~
i\

\

il

NATIONAL TUBE COMPANY, PITTSBURGH, PA.

g General Sales Offices : Frick Building ;
DISTRICT SALES OFFICES :
Atlania Boston Chicago Denver Detroit New Orlgans New York Salt Lake City Philadelphia .Pittsbur'gh St. Louis  St. Paul

PACIFIC COAST REPRESENTATIVES: U, 8. Steel ducts Co San F) i
EXPORT PREPRESENTATIVES: U. S. Steel Pr:éluc{sa rbc(;s‘c ONewL‘(i,’zgxn%ﬁ? g
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Standard Types of
NATIONAL PNEUMATIC

Door Engines

used by leading
surface and rapid transit
electric railways

of America

PNEUMATIC
NATIONAL
EQUIPMENT

Door and Step Control

Motorman’s Signal Lights

Doeor and Step Operating Mechanism
Safety Interlocking Door Control
Multiple Unit Door Control

National Pneumatic Co.
Incorporated
Originators and Manufacturers
Principal Office:
50 Church St., New York
Philadelphia—Colonial Trust Bldg.

Chicago—McCormick Building
Works—Rahway, New Jersey

Manufactured in Canada by
Dominion Wheel & Foundry Co., Ltd., Toronto, Ont.
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This National Distribution
Can Reduce Your Maintenance Costs

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

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

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

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

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

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

A
NATIONAL
ELECTRICAL

et Western Electric
Company

OFFICES IN ALL PRINCIPAL CITIES




May 5, 1923 ELECTRIC RAILWAY JOURNAL 13

Facilitates
Multiple=-Unit
Operation

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

Three Coupling Worries

Gone—SAVE

Time, Risk and Expense

EARS of experience has proved the advantage
of automatic couplers for multiple-unit railway
service.

Years of experience likewise has proved the unvarying
efficiency and dependability of Westinghouse “Tight-
Lock” Types, operating automatically to provide quick, -
solid car and air, or car, air and electric connections.
Westinghouse Automatic Couplers are furnished in
various sizes and designs for all classes of service, from
the lightest to the heaviest. The essential “Tight-Lock”
feature is a characteristic of all types.

The C-3-A type, giving car and air connections, can
be used advantageously for any form of light or medium
weight motor and trailer service.

Install Westinghouse Automatic “Tight-Lock”
Couplers — eliminate three coupling worries: Lost
time, accident risk and labor expense.

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

OFFICES:

Boston, Mass. New York
Chlcago, 111 Los Angeles Pittsburgh
Columbus, O. Mexico City Washington
Denver, Colo. 8t. Paul, Minn. Seattle
Houston, Tex. St. Louis, Mo. San Franclsco

WEsTINGHOUSEIRACTIONBRAKES




The Series Type is
exclusively ERICO

ELECTRIC RAILWAY JOURNAL

is built to endure, under the hardest use and
even abuse. The sturdy resistance element,
over Y4 inch in diameter, is made of the finest
non-corrosive resistance alloy known. Its
large diameter and well ventilated coil permit
high, continuous welding currents without dan-
ger of injury. Only Pure mica and steel

The ERICO Series Type
Arc Welding and Bonding Outfit

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

“a rugged brute”’

Each detail in the Series Type Rheostat has been designed to give long
service without depreciation. Even the five current taps which furnish

For further details of service and performance write

The Electric Railway Improvement Co.
Cleveland, O.

ample currents for Brazed Bending or Arc Welding thru a voltage
range of from 300 to 650 volts, are copper welded to the resistance
coil to eliminate dangerous mechanical connections.

May 5, 1928
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I

Reciprocating
Track Grinder

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

Atlas
Rail Grinder

1

L. s b et s SIS ~.A;i:~_\"_-t‘\». —

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

Universal
Rotary Track Grinder

2 An improved equipment with every refinement for
Rallway TraCk'work Co. fastest, most efficient and complete track grinding
3132:48 E. Thompson St., Philadelphia, Pa. work. - Tilting grinding wheel reaches every part
30 Church St., New York of the rail head. Large rubber-tired derail wheels
AGENTS: permit easy removal for passing cars.
Chas. N. Wood Co. Electrical Engineerlng & Mfg. Co.
Boston Pittsburgh
Atlas Railway Supply Co. P. W. Wood
Chicago New Orleans

Equipment & Engineering Co.
London, Eng.
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OMPARE. TRESE TWO TAPES !

IRVINGTON SEAMLE.SS BIAS TAPE

Irvington Seamless Bias Tape is the better bzcause every
_ inch 1s effective insulation of uniform thickness. [t gives you
a direct gain in productive labor. It makes smooth windings,
and it can be applied with taping machines. There is a
minimum of air pockets and a minimum requirement of im-
pregnating varnish.
Furnished in Yellow and Black .005 in. to .015 in. thick,
1 in. to 36 in. wide, on paper cores £ or 1% in. hole, standard
length rolls, 72 yards.

Whatislost ina (2yard roll ?

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

b L Try a small trial order and you will be sure to re-order.
W rite nearest distributer.

IrvineTon VarNISH & Insurator ©
Irviggfon,Nngerse)n

Established 1905

Sales Representatives:

Mitchell-Rand Mfg. Co., New York L. L. Fleig & Co., Chicago
T. C. White Electric Supply Co., St. Louis Consumers Rubber Co., Cleveland
E. M. Wolcott, Rochester Clapp & Lamoree, Los Angeles

F. G. Scofield, Toronto

even factors oPQuality

Hfzh Dicl-ectric Strength Non Hygroscopic
High Resistance Heat Resisting :
Flexibility Chemically Neutral

Maximum Elasticity
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Dick come out here. 1 just rode down in this car. [ want you to tell me why
all our cars can’t run as quiet as this does.

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

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

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

All Westinghouse Electric and
Mfg. Ca. District Offices are

Sales Representatives in the

RDNU I IALL COMPANY United States far Nuttall Elec-
- ;’?:dﬁxcx;itfmy and Mine Haulage
PITTSBURGH i PRNNSYLUANA £ B 2

Supply Co., Ltd., Mantreal and
Toranto.

EVERY GEAR REGISTERED
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One Car or Three Thousand

F the United Railways of St. Louis can save

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

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

ECONOMY

HE Economy Meter is now standard on over 100

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

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

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

METERS

This simple, rugged, energy-measuring device is in-
ducing savings from 2 to } cent per car mile, a total
saving well worth while whether you are operating
one car or three thousand on your property.

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

Eastern Wisc. Elect. Co.
Eastern Massachusetts St.

To Save Power at the Car

Interstate Public Service
Co. (Repeat)

Ry. (Repeat Order)

Northwestern Western
Ohio Ry. & Power Co.

Washington & Old
Dominion Ry.

Southern Pennsylvania
Trac. Co. (Repeat Order)

Guadalajara, Mexico

Oleon, Bradford & . : o
Salamaca Ry. Co.

Eastern Texas Elect. Co.
(Repeat Order)

Buffalo & Lake Erie Trac.
Co. (Repeat Order)

West Penn Railways
(Repeat)

Wheeling Traction Co.
(Repeat)

UnionSt. Ry. New Bedford,
Mass. (Repeat)

Dayton & Western Trac.
Co. (Repeat)

Y )

KA GWATT HOURS

Denver Tramway Co.
(Repeat)

Middlesex & Boston St.
Ry. Co.

Plymouth & Brockton St.
Ry.

Public Service Ry. Co.

Western Ohio Railway Co.,

@,, ; (Repeat)

5 Sunbury & Selinsgrove
Railway Co.

United Railways Co. of St.
Louis (Repeat)

Phila. Rapid Transit Co.
(Repeat)

Pittsburgh County
Railway Co.

United Traction Co.
(Albany, N. Y.)

Cincinnati, Georgestown &
Portsmouth R. R.
(Repeat)

Omaha & Council Bluffs

The Milwaukee Elect. Ry.
& Lt. Co. (Repeat)

To Save Labor at the Car-house

St. Ry. Co. (Repeat)
Chicago Surface Lines.

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

Economy Electric Devices Company

L. E. Gould, President

Sangamo Economy Railway Meters

Peter Smith Heaters
Woods Fare Boxes

(General Sales Agents)
{ District Agents for }

Lind Aluminum Field Coils

Bemis Boyerized Truck Specialties
Miller Trolley Shoes

1592 Old Colony Building, Chicago

Meter the energy—that’s what you want to save

s
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Positive Satety Appliances

Recommend themselves on
account of
Lower first cost
Lower 1nstallation cost
Less weight
Less Piping

Seven new cars for the Mau-
mee Valley Traction Company
and seven converted cars for
the Cincinnati, Lawrenceburg
and Aurora Railway will have
Positive Safety Appliances.

Drawings and Details upon request

Nic Le Grand Inc.

ROCK ISLAND
ILL.
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RAILWAY
BODY FINISHING

\I
|

Car Finishes that Sell Transportation

BECKwWITH- Standard on
CHANDLER America’s leading steam and electric

railroads for highest grade exterior

Bedy-Finishing Varnish e
and interior car work.

Mahogany Enamel
Red Signal Enamel

= Send us your
Cane Seat Varnish

trial order

BECKWITH-CHANDLER COMPANY

203 EMMETT ST.,, NEWARK, N. J. 320 FIFTH AVE., NEW YORK, N. Y.
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A straight line

is the shortest distance between two
points. The installation of Galena
Oils leads immediately to better oper-
ating conditions, through increased
lubricating eﬁiciency

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

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

RAILWAY JOURNAL 23

A complete line

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

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

Hundreds of electric properties are
now using Galena Lubrication Serv-
ice. Their uniformly efficient per-
formance 1n mileage and low upkeep
costs 1s conclusive evidence of its
economic value.

Lubricating Efficiency |

Franklin, Pa.,

and offices in principal cities
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CITY and interurban cars ' and g
trucks, safety cars, combination and | -
work cars, snow-plows, sweepers and

electric locomotives.

Twenty years of specialization 1n the
construction of all classes of rolling
stock for the successful operation of
electric railways. '

McGuire-Cummings No. 62 Motor Truck

McGuire-
for low car bo or city service. Inside e
bun; brake-l:qtllilifzer dtz'sign. - Cummlngs

Manufacturing Co.
General Offices

111 W. Monroe St.,
Chicago, Ill.
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/ Tl_ze Jfirst Successful electrie
;azlway (put into Operation in
885-?, at Rif:hmond, Va.) was
:q;zpped with insulateq wire
nd cable manyfqc
Schenectady. e

1\;early thz'r{y-ﬁve Years knowj-
ee}2 ggl of railway requirements
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G-E Arc Welding Cable has
the flexibility required
for long life

For arc welding service the cable leading to the electrode
holder must be very flexible to permit full control of the

arc by the operator.

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

requires maximum durability as well as flexibility.

This type of cable is of the same high quality that distin-
guishes the following G-E wires and cables: Car and loco-
motive wiring cable, motor leads, mining machine cable

and special cable for all purposes, magnet wires—enamel,
cotton, silk and asbestos covered.

General@@Electric

General Office Co m p any all fhoeci s

Schenectady, N.Y.
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Ready for carrying—uweight
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Watch your oil—
~ Testitregularly

To keep the same factors of safety in oil-insu-

lated apparatus as were put there by the designer,
Lt c?rizx‘t,;%?-l—foh:olst:f AR ke it is necessary to maintain a high dielectric value
of the insulating oil. Only a little moisture in
the oil may reduce these normal safety tactors
as much as 509;,. The only safeguard is regular
testing of the oil.

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

It is suitable for small stations where the
amount of oil to be cared for does not justify an
elaborate equipmer}t or for larger companies for

As a leading manufac- . routine testing of oil in transformers at substa-
turerof transformers, the d i ;

General Electric Com- thIlS an IStant pomts

pany builds many special

types for special services. ~ J Ask any G-E. Ofﬁce fOI‘ detaﬂs

This new Portable Oil

Testing Transformer is )

goegf thems You can General Electnc Company
epen upon 1ts ualili .
= P 3 v Schenectady, N. Y.

Sa]es Offices in all Large Cities
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Selling Transportation Is More
than a Mere Advertising Slogan

O MUCH has been said about “selling transporta-

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

Two main points of their policy stand out. In the
first place, bright and attractive looking cars, well
heated, well lighted and well ventilated, have encour-
aged riding. In the second place, the point of view of
“How will it affect the passenger?” has served to elimi-

nate many of those little things that keep the public

antagonistic.

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

Cars Built for Comfort
and Convenience

HE London Underground Railway is trying out six

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

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

a0
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Windows have been reduced in size and window frames
done away with to eliminate rattling and minimize the
noise or vibration transmitted through the glass. The
car hodies are sound insulated, and this feature has
also been extended to the framing of the seats. That
much has been accomplished is evident from the com-
parison of the sound photographs reproduced with the
article. It is stated that a marked difference in noise
is noticeable by walking from one of the new cars into
another on which no special precantions have been taken
to reduce noise.

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

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

Electrification Gets a New Impetus

in Virginian Railway Project

HE announcement of the Virginian Railway this

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

Full details have not yet been worked out, but the
system will be operated with a single-phase trolley at
11,000 volts. This is to be stepped down by trans-
formers along the route from an 88,000-volt transmission
line. Power will be supplied by a 90,000-hp. generating
plant to be erected on the New River. The decision to
employ single-phase trolley on such an important proj-
ect as this is significant, if considered from the view-
point of a possible trend toward standardization of the
trolley system. With agreement of engineering opinion
on no more than this one thing, electrification work
would go.forward on a much more sound basis, as
motive power could then be operated on any line regard-
less of the kind of equipment used on any particular
locomotive.
The paper presented at the sprmg-conventlon of the

American Institute of Electrical Engineers by A. H.



760

ELECTRIC RAILWAY JOURNAL

Vol. 61, No. 18

Babcock of the Southern Pacific Railroad gives another
phase of the electrification problem. Tests made on
oil-burning engines on this road indicate a higher fuel
economy than is accredited to steam locomotives by
some electrification proponents. Mr. Babcock’s deduc-
tions from these tests were criticised in the discussion.
But there can’ Be “nd issue with his major proposition
that electrification may be desirable for many other
reasons than economy. No better proof of this could
be cited than the decision of the Virginian to spend
$15,000,000 for its Blue Ridge project, which is pri-'
marily for the purpose of increasing the capacity of the
road. :

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

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

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

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

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

way managers, this handicap might be overcome. The
fact is that anti-friction axle bearings as made in the
past have not had sufficient capacity to enable them
to withstand the shocks of railway service. Manufac-
turers, of course, realize this and are taking steps to.
increase the strength. + 3 !

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

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

Unigue Features of the
Frankford “L” Signaling

HE account of the signaling system of the Frank-

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

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

Signaling is one of the phases of electric railway
work that suffered acutely from the depressed condition:
9f the industry during war time. The sitnation is now
improving somewhat, as is indicated by work like that
on the Frankford line, although operators are not yet
fully reawakened to consideration of the possibilities
of a good signal system in increasing safety, speeding:
up schedules and permitting full use to be made of track.
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New Cars for

London Underground Railwayé;

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

Great Northern Piccadilly & Brompton Railway

of a train including six new experimental trail
cars. The London underground electric railways are
being extended, and it is the desire of the management
to introduce improved rolling stock, especially for the
longer journeys which will soon be possible. Some time
ago Lord Ashfield, chairman of the companies, instituted
a competition among five car manufacturers for the
construction of the best type of electric car to suit the
conditions. Orders were placed with six firms for the
production of one car each, namely, the Birmingham

ON FEB. 3 there was a demonstration run on the

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

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

Car 720—Designed by the Underground Engineering Staff

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

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

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

Car B2C—The Color Scheme Is Light Blue

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

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

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

The body is built of U-section pressed-steel pillars
and angle section rails, securely framed together and
paneled with cold-rolled close-annealed plates riveted to
the framing. The roof is of clerestory type and con-
sists of mild steel plates riveted to light angle carlines,
and the whole is secured to cant rails. Frameless win-
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dows contain balancing devices and drop 6 in. Venti-
lation is by a series of air scoops fitted in the roof;
air passes into a channel formed by the clerestory rail
and inside panel and is controlled by ornamental grids
inside the car. The body of the car is sound insulated
by sheet cork secured to” the inside panels, while the
roof has a double Jayer of insulating cork. One layer
is secured to the roof plates and the other layer to
the top of the ceiling panel. The floor consists of suc-
cessive layers of slag wool, asbestos and cork, with
wood slats above. Over the trucks a further layer of
asbestos insulation is secured. To overcome the ‘“‘drum”
effect caused by the longitudinal seats which also form
wheel boxes, thick “Wadnit” sound insulation is used,
secured to the seat plates. The wheels are fitted with
wood blocks between spokes to reduce the metallic ring
when in motion. é

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

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

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

Car 821—Bowl Fltlings Are Used for Lighting and Aluminnn
Trim Is Employed Qulte Extenslvely

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

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

CAR No. 824—CAMMALL LAIRD & COMPANY, L1p.

Only mai‘ke,tgble materials are used, but the advisa-
bility - of using high tensile steel in future is con-
sidered further to lighten the structure. Truck wheel
bases have been increased from 5 ft. to 6 ft., giving

Car 822—Unholstery 1s in Blne and Paneling Is
Mahogany and Maple

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

.Seats and seat backs are fitted with coil spring
cushions. The ventilation includes balanced-side slid-
ing windows, sliding glass panels in end doors, and
louver type ventilators in the clerestory, operated by
cam action. Qutside ventilators of special type, com-
bining intake and exhaust action in either direction of
travel, are-used. This type of outside ventilator has
not previously been employed, but has been the subject
of exhaustive tests and.trials. Doors have soft rubber

flexible edges to give the required resiliency and .to

obtain.a weather joint, while at the same time prevent-
ing risk of \injury should a passenger’s hand or a por-
tion of his clothing be trapped between the two doors
when closing. To maintain the door tracks free from
obstruction, a track cleaner is fitted to each side door.
Diffused lighting is a feature of this car. The main
lights are-placed in troughs, housed inside the deck
rails and glazed on the underside with semi-transparent
glass mounted in hinged frames. These troughs are
utilized as longitudinal roof members. The underframe
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emh(gdies two strong central girders, which take up the
prmcxpal draw and buffing shocks and form the load-
canymg members, so that the side doorway openings
do'N6t cut into the main underframe members, as would
be ‘the ‘dase if the solebars carried the load. Floor and
sidétlodds are transmitted to center girders by braced
crossbdrs. Over the truck the seat front plates serve
ag“thé ‘central girders.
blut' with gold finish.

walyadag
d No. 820—GLOUCESTER RAILWAY CARRIAGE &

- WacoN CoMPANY, LTD.

|Trucks are of Gibbins’ spring frame type, giving
easy, riding, as the load is taken direct on the springs

from the main frame; the weight of the body is taken on .

ro}lexpside bearings, and not on the center bearing,
thus, e}gmmatmg side roll, while the fact that there is
no, clearance between axle boxes and bolster to be taken
up ‘as on the ordinary truck, gives smooth starting and
stoi)ﬁmg The weight is also considerably reduced.
he car body is insulated by “Wadnit” rammed be-
tween exterior and interior panels, the former being

The interior decoration is in-

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

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

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

A ke 823—Seats Are of Special 'Light Construction

w; "

Covered with Moqguelte

Imed w1th canvas. Windows are of frameless type,
ﬁtl’d W1th spring balances and arranged to fall 6 in.
p'i'mg roller curtains can be fitted to all windows if
ediﬂred one being supplied. The curtain roller is out
of’ Q'l‘é'ht being attached to the top light mold and easily
r&tﬁov@?d Twelve ventilators are fitted in the monitor,

oﬁ‘khvoted vane type, exhausting the air automatically
Hit-and-miss covers are p) ovided -

in'both 'directions.
to regulate the exhaust.

{ Seats:are of “Peters” type, covered in moquette. One
cross Seat has been fitted with “Woods” woven wire for
comiparison.- The double side doors-are of mahogany,
sheathed with aluminum and operated by air engines.
All, doors-are fitted with rubber edges, forming a flexi-
ble,.and., watertight joint. The interior-finish is of
Agasote "panels. No cornice moldings arec used, and
the molds employed are of light and plain type so as not
to hrbor dust. Hand grips of special type in polished
mahogany are suspended from the roof. The color
scheme is light blue. Metallic fittings are silver oxi-
dlzed. =

4‘““ Car No 821—LEEDS FORGE COMPANY, LTD.
(O 3477

«Truck frames are of pressed steel, giving ample
strength without excessive weight. The bolster sus-
pension is designed to prevent excessive lateral move-

Car $24—Diffused Lighting Is Used and Decoration
Is in Blue and Gold

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

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

The side sliding doors are of one-piece alummum
castings sheeted on both sides with aluminum plates.
They have standard rollers at the bottom with the ex-
ception that an eccentric pin is pivoted fo lift or lower
the doors when the very limited clearances allowable
make it necessary. A ‘Crittall” runner is fitted, and is
provided with springs which allow the door to ride over
any obstruction, and also to prevent rattle. A “Crit-
tall” runner has also been fitted at the rear of the slid-
ing door for conmecting to the air motor arm. The
sliding doors are fitted on the closing sides with sponge:
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rubber safety edges, molded to fit one slightly into the
other, and are of such soft nature as to provide, with
the compression of the air motor springs, a complete
watertight joint. They also effectively prevent injury
to a, limb, and allow clothing,. etc., to be very easily
withdrawn when the doors are closed:and the coach is
in motion.

Windows are provxded wnth zinc water pockets, and:

the lifting gear is made as one unit. Seats are of Vi-
Spring pattern, made by the Marshall Patent Mattress
Company. Longitudinal seats are constructed individ-
ually, to permit easy access to the door operating gear,
and for economy in repairs.

Ventilation is by extraction. There are twenty-eight
extractor ventilators in all, twenty of which ventilate
the interior of the car. The remaining eight ventilate
the air space between the outer and inner walls of the
body. Electric lamps, inclosed in Holophane bowl fit-
tings, are installed at the lower clerestory and the cen-
ter ceiling. Emergency lights are fitted into two of the
bowl fittings, making it unnecessary to break up the
ceiling by further fittings. Two extra bulbs are pro-
vided for an illuminated sign.

Noise insulation includes canvas attached to the in-
side of the outer sheeting of sides, ends and roof and

side bearings are fitted to reduce friction. The under-
frame includes bulb angle section solebars, and pressed-
steel headstocks, bolsters, crossbars and longitudinals,
and has reinforced end construction. “Ferodo” strips
and washers are used extensively for trucks and under-
frame and elsewhere to prevent noise.

The body consists of light steel pressings for pillars,
and angle sections for bracings, longitudinals, side mem-
bers and roof. Side and end plates are of aluminum
and copper alloy. Windows each consist of two com-
plete steel pressings. Spaces between the inner and
outer sheeting of walls and ceilings are sectionalized
by small wood packings, to reduce ‘“drumming,” the
spaces being filled with eel grass quilting, a material
useful both for sound and heat insulation.

Sliding doors include aluminum plates, light steel
channels and wood linings, spaces being filled with eel
grass quilting. A ball-bearing attachment between the
door-operating air-motor and the door minimizes slid-
ing friction. A new type of door roller is employed,
enabling the door to be removed readily without dis-
turbing the runner track, while V-rollers provide for
self-centering. There are also twin ball races glvmg
correct alignment. Special arrangements are made' to
obtain weather-tightness between the doors, while the

Soond Pholograph Taken in Ordinary Tube Car

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

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

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

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

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

Sound Photograph Taken in One of the New Curs

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

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

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

CAR No. 720—UNDERGROUND COMPANIES' DESIGN
(Constructed by the Gloucester Carriage & Wagon Company)

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

To reduce noise the roof and body are insulated by
sheet cork and ‘“Wadnit” asbestos, the flooring, which

is otherwise to the usual “Underground” standards, be-

ing similarly insulated, but having different thicknesses
of material. The trucks are of an improved design not
hitherto used. They are provided with shrouding of
“Wadnit” asbestos secured to underframes of wheel

¢ sl o

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

e

Cost Accounting in the Engineering
Department

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

By R. B. Genest

Chief Clerk Englneerlng Department, Montreal Tramways

of the Montreal Tramways found it desirable to
revise the system of cost accounting previously
in use. This came about on account of the rapid ex-
pansion of the department due to increase in track
mileage, construction of new and improvement of old
buildings, standardization of track construction, etec.
To this end the filing and record systems were re-
vamped and other general improvements made, as will
be detailed in a later article.
The objective was to secure the cumulative cost ree-

!-BOUT four years ago the engineering department

ords without the tiresome and time-wasting summariz-

ing of figures and reports usually following the com-
pletion of a job of track or other work. To accomplish
this, several forms are filled in by the checkers or in-
spectors who are constantly on hand at the job. These
forms for securing the original data are as follows:

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

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

Forms for Requisitioning and Transferring Material.
Figs. 2 and 3.—The delivery, return or transfer of
material is covered by the forms shown in these illus-
trations. Fig. 2 is the form used for requisitioning or
ordering material. It is made in triplicate, distributed
as above. No material can be transferred or returned
unless the shipments are accompanied by three copies
of the form shown in Fig. 8. This serves the manifold
purpose of a transfer slip, a credit note, a receipt, and
a shipping bill. A fourth copy is signed by the material
car conductor and is held by the checker.

Daily Report of Track Construction. Fig. 4.—This
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¥lg. 1—Daily Tlme Report Form
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Flg. 2—Reqnisition Form

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

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

Daily Working Force Report. Fig. 6.—In order that
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Flg. 3—¥orm for Use In Transfer-
ring Material

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

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

THE EVOLUTION OF A WORK ORDER

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

Flig. 4—Daily Track Construoction

Flg. 5—Sectlon Foreman’s Daily

Form Report Form

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

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

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

Next, a foreman and a checker are appointed for the
job, the construction car is instructed to pick up tools,
stock material, shanties for the checkers, ete., from the
stores, the gang is organized and the job under way.

4
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Fig. 6—Dnily Working ¥orce
Report Form

Flg.

7—Form for Recording Movement
of Work Cars

Fig. 8—Work Car Time Record
Form
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When the job is completed, the checker fills in the

form shown in Fig. 9, the final report on track con-
struction, and forwards it to the head timekeeper’s
ffice, together with a rough sketch showing a general
rout of the work as actually just done.
The checker also turns in his field ledger, containing
the summarized detail of labor charges, and also details
yf material received, transferred or returned. This
ald ledger is closely examined and audited; the labor
harges are checked against the original time sheet
(g, 1) ; the material records are balanced against the
yriginal requisition (Fig. 2), and checked against the
orage department delivery sheet and freight way bill.
This preliminary audit of cost records holds back the
al report for two or three days, but the delay is
antageous as the cost checking of the records of
e stores and engineering departments reduces to a
imum the possibility of error. The final report,
er sheet and sketch are then clipped and fastened
ther, placed in a file folder, labeled and numbered
d sent to the chief clerk for inspection. After this
they are turned over to the estimating engineer for
cord and comparison with the original estimate.

DISSECTING AND CLASSIFYING THE COST RECORDS—
THE TRACK RECORD CARD SYSTEM

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

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

with the result

that there may

be three or four

cards to record

the work be- P vy
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This symbol in-
dicates that the | ==
rail used is 115 |
lb. and that the
track has con-
crete foundation, with slab and granite block paving.
When the new work is installed, one card is subg,tituted
for the three or four previously used, which are de-
stroyed, the history of the replaced types of construction
being inscribed on the new cards.

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

The total cost of the work is then compiled and split
up under the following headings: Actual cost value,

Flg. 9—FInal Repori on Track Construction

Iwrsction SIS orvire v iy JAr  Poreign Print Pile /.2 Tk JSCostbermneS” Yer /973
‘ MT Co Deawing Yo ZTRANLAT R To‘“";;fff,
& O had Q v, —
H— T’l‘ A ad Prolite No, £FDAAT Aciialiosiilea Track W. 0. SadIT Work Started 723"/ 94T Actual Coss Valne
Mannfacturer C&om Sroe/ADwndTie Drw'g No. 2939 A/, Contract Value = o ST, Work Finished 77005, /97T __ Cabtroct Value
AManfr's Drw'ic X6, 777 Co-mrmlon_«[:’ G Paving Replacing,_ S@e, Foreman__ AnSco/F Paving Adjastment
anfr's Price Track W, 0. JAAST Capital Cost Capital Cost
ed N /GTA/S T Date Laid fTor =/ 7oy A7/ S Total Cont Total Cost
iece Renenal N s T FFITITIG I 738 TG F O/ 47 PkZ, TP T, St 525 Number Drawing Title
v i G k L=t e 7 L e e fromn S 77 o DS r &
: eolor L8 VD FOTT.
oz bk | Brmofife Viadorie foli-al
A Cc
b S0 = 2
S
g TR O] L
C SITrAe S
&
Y S n
3 . Q b 33
n o b
N 4/ 3 8 3 9 S
AT i 9 { — §
i g o = 3 N
| I — Z A T G Al U
| B R *3 i N N ! & Y &
g ; d o 9 A ]
B g3 i3 ¥y § N
A % 3 g
i Ageoa focenan Gy J7 S heryvne S7
“ S8, %
\ oo o
acrxmr 0| -
B D

g. 10—A, Face of Speclal Trackwork Record Card.

B, Back of Same.

C, Face of Straight Track Record Card. D, Back of Same
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contract value, paving adjustment, capital cost and total
cost. At the bottom of the card space is reserved for
the profile drawing numbers, etc.

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

RECORDING SPECIAL TRACKWORK

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

On the face of the card for special trackwork are

” ON TEEA'LTIZAHWAYS CO MPANY
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Fig. 11—Organlzaiion Chart for Record Section
of Englneerlng Department

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

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

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

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

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

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

TRACK MAINTENANCE COS1S

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

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

RECORDS OF SUB-DEPARTMENTS

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

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

ORGANIZATION

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

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

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

DuTIiES OF CLERK IN CHARGE BRIDGES
AND BUILDINGS

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

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

3. Pricing above mentioned material.

4. Compiling lumber records in led-
ger.

5. Keeping price book up to date.

6. Compiling final reports for B. & B.
department.

7. Compiling fortnightly statement
for B & B. department.

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

9. Posting daily time reports in
ledger for cost distribution.

10. Checking distribution record for
B. & B. department with stores depart-
ment record.

11. Daily working force
(gang location).

12. Stationery room records.

DuTiEs oF CLERK IN CHARGE TooLS
AND MACHINERY

1. Material requisitions for tools and
machinery.

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

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

. Keeping T. & M. ledger.

. Compiling final reports for T. & M.
. Compiling fortnightly statement.
Making out daily time reports.
Posting daily time reports in
ledger

10. Checking up requisitions for
T. & M. against stores department
records.

11. Posting tool ledger account.

12. Field work—water meter read-
ing, Western Division.

report

€© 00 =3 O T G

DuTiEs or CLERK IN CHARGE BONDING,
WELDING AND GRINDING

1. Material requisitions for bonders,
welders and grinders.

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

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

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

6. Compiling fortnightly statement.

7. Making out daily time reports.

8. Posting daily time reports in
ledger for cost distribution.

9. Reports of work done by bonders,
welders and grinders.

10. Compiling electric
record (ledger).

11. Compiling record of oxygen and
acetylene consumption.

12. Field work—water meter read-
ing, Eastern Division.

weld joint

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

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

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

Liberty Bell Route Inaugurates
- Chair Car Service

PLEASING improvement in the Philadelphia

service of the Lehigh Valley Transit Company,
operating over the Liberty Bell route, consists of giving
chair-car service on two of the round trips daily. The
company operates a limited service every hour between
Allentown and Philadelphia. The run is made in one *
hour and fifty-seven minutes, which is quicker than
competing steam roads. The one-way fare is $1.66, and
an extra charge of 50 cents is made for a seat in the
chair cars. ’

No. 1—Type 700 Cur Before Remodeling.

No., 2—Exterlor of Remodeled Chalr Car.

No. 3—Interlor of Chalr Cnr Compartment
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In order to provide the additional cars necessary for
this service some of the company’s type 700 center-
entrance cars were remodeled. Accompanying illustra-
tions show these cars before and after the work of
reconstruction took place. The work of remodeling
congisted of cutting out the well in the center part
of the car, but leaving the ramp and center sills to
form a truss. The side sills were straightened out and
an angle iron was added for a support. The floor in
the car was relaid to make it level.- Side panels were
filled in where the center doors originally were, and
two additional windows were added in the center. Steps
and trapdoors were installed at diagonally opposite
ends of the car, and a glass partition was placed be-
tween the smoker and parlor compartments. In general,
the electrical equipment underneath the car was not
relocated but was blocked up during reconstruction and
until proper supports were provided.

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

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

Zone Fares and Transferable Short-Ride
Weekly Cards for Berlin

HE Berlin (Germany) Street Railways has always
been an exception to the European rule of gradu-
ated fares for large cities, althongh the Berlin rapid
transit lines are on a basis of short-haul and long-haul
fares as well as two classes of fares. No longer ago
than October, 1922, in a signed article, De Leonhard
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Weekly Passes Used on Surface and Elevated Lines in Berlin.
They Are Good for Only Two Rldes a Day
for Six Weekdays

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

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

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

NEwW ZONE FARES AND WEEKLY CARD FOR
SHORT RIDERS

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

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

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

The elevated weekly ticket is much simpler as there
is only one route. It, however, is non-transferable and
the purchaser must sign his name in the lower ruled
space in the center space on the card. The “7” in the
upper space indicates the seventh week of 1923.
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Signaling on the Frankford Elevated—II

The Interlocking Features Are Taken Up in This Article, as Well as the Speed Control
Signals Which Form a Special Feature of the Installation—Junction with
Market Street Line Involved Unusual Problems

By.J. N. Dodd

Consulting Engineer, New York Clty,

Recently with the Department of City Transit, Phha.delphia, Pa.

Automalic Train Stop, Color Light &lgnals, and Switeh and Lock Movement, Electro-Pnenmatlo Interlocklng, on Frankford Elevated

711, the writer explained the layout of the signal

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

The interlocking plants govern the switches, the
“dwarfs,” the home signals and, except where the signal
1S next to the station, they also govern the approach

*signals. Where a cross-over is adjacent to a station the
interlocking governs the approach signal on the side
away from the station. The valves controlling the air
supply to the switches are of the cut-off type and
when the movement is completed they cut off the supply
of air to the pistons and thus eliminate the loss of air

* experienced when the pistons are kept charged at full
pressure. Because of restricted space these valves are

‘ mounted on a special bracket fastened outside of the
bench walk.

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

IN THE issue of this paper for April 28, 1923, page

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

The interlocking machines are 110-volt, a.c., electro-
pneumatic. Each machine is inclosed in a steel case
having separate, removable doors for each section, to
give access to the interior. Signal and switch levers are
painted red and black respectively, and project in oppo-
gite directions. Levers are equipped with latches to
prevent accidental movement, and there is the usual
mechanical interlocking between levers. This locking
makes it impossible to move a lever until other levers
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interlocked with it have been thrown fo the correct
position. Movement of a lever immediately locks the
other levers in position before energy can be applied to
the unit controlled, and release of other levers cannot be
effected until the lever has been thrown to the end of its
travel. This locking prevents the throwing of a switch
until the signals governing passage over it indicate
danger, and in the same way it prevents giving a proceed
signal over a switch until the switch has been locked in
the proper position and all opposing signals have been
thrown to the “stop” position. .

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

ELECTRIC LOCK FOR SWITCHES AND SIGNALS

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

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

There is a sealed clockwork release for each electrix
lock on switch levers. This makes it possible to thro
a switch when a car is on the section, but only aft
the seal has been broken, and it is impossible to gi
any proceed signal other than a permissive over &
switch unlocked in this way.

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

¢
Color-Light Slgnals at Torresdale Sireet Eleciro-Pneumatic
Interlocking

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

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

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

Another Installation of Color-Light Slgnal at Interlocking on the
Frunkford Elevated

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

PROVIDING FOR REVERSE-DIRECTION TRAFFIC

There are four traffic levers on each machine.
lever in conjunction with a similar lever in an adja
tower permits the establishment of a reverse dir
of traffic on a track between the two towers. but on
when the levers controlling the signals at the ent
to the controlled territory are normal and the s
indicate stop and at the same time the controlled terr
tory is unoccupied. They are provided with loc:
which does not restrict non-conflicting train movemer
but permits following trains in the established directi
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at close intervals. Under each traffic lever is a visual
indicator which shows by a green light when conditions
are proper for change in direction of traffic, and the
lever may be reversed.

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

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

SPECIAL PROBLEM AT FRONT AND ARCH JUNCTION

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

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

Electro-Pneumatic Interlocking Machine, with Lever Light Indiea-
tors and Illuminated Track Model and Clockwork
Tlme Releases

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

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

5

Electro-Pnenmatle Interlocklng, with Swilch and Lock Movement, and Color Light Slgnais at Dauphln Street, on Frankford
Elevaled. Iusef, Close-Up View of Switch and Lock Movement on Frankford Elevated
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The grade and alignment of the road at this point
make it difficult to signal the line for high capacity.
Rules for laying out signals call for rear-end protection
not less than the distance necessary to stop a train
running at the highest attainable speed. A line
where the stations are at the tops of grades is easy
to signal for close traffic. On the down grades from the
stations the block lengths must be long but the speeds
are high so that heavy traffic can pass. On the up grades
into the stations the speeds are low but the block lengths
are short. Either of these combinations permits close
running.

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

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

into the station. Except for the curve at the foot there
are no natural obstacles to high-speed running and it
would be easy for a motorman to attain a speed on the

grade from which it would be impossible to brake to a

speed safe for the curve. The blocks on the curve
should be long to avoid rear-end collisions. On the other
hand, the trains must run slow to avoid disaster on the
curve. With the usual signal layout the track capacity
would be low, whereas, as has previously been pointed
out, a high capacity is essential. Moreover the usual
signal layout does not prevent high speeds. A signal
system was necessary which would guarantee safety and
capacity.

SPEED CONTROL SIGNALS SOLVE THE DIFFICULTY

The solution determined upon was to provide dou
overlap so as to space the trains closer and to install
“speed control” signals. These are signals which nor-

mally display a danger indication, but are equipped wi

a time element which causes them to display a pro
signal a- certain number of seconds after the time e
ment has been energized. This time element is essen-
tially a constant-speed motor.

¥
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High and Dwarf Color-Light Signals and Automatlc Traln Stops at Entrance to Market Street Subway,
Junctlon of P. R. T, and Frankford Llnes

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

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

L

The type of speed control usually installed is t
position, and has a single control. This is ener
when the approaching train enters the block, immedi
in advance of the signal. It is entirely effective ii
limiting the speed, but it is open to the objection ¢
it keeps the speed of the trains to too low a value an
makes it impossible to get the traffic over the line. Th
motorman, seeing the danger signal ahead, takes ni
chances of being tripped but runs at such a low spee
that the signal clears well ahead of him. Experien
shows that the average speed of trains over a 1
equipped with this type of speed control is only ab
half the permissible speed, and this reduction in sp
cuts into the capacity in about the same proportion.

The speed control signals decided on for this insta
tion are three-position with two controls. The tim
element becomes energized when the front of the
proaching train enters the second block in advance o
the signal, and the yvellow proceed signal is displayed
certain number of seconds thereafter unless before thi
time has elapsed the front of the train has entered the
block immediately preceding the signal. If it has en:

-
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tered this block the signal under consideration will con-
tinue to display red and its trip will continue raised
until a predetermined period of time has passed, after
the train has entered this last-named block. These two
periods of time are independently adjustable. .

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

A criticism against this type of signals is that they
do not make high speeds impossible. Theoretically this
criticism is true. If the motorman is running at the
correct speed the nearest raised trip is always the
second one in advance. It is possible for him to accel-
erate over this space at the maximum rate and to attain
a high speed before he is tripped. However, this criti-
cism is more academic than real. The signals normally
indicate danger at all times of the day and in all condi-
tions of traffic. The motormen come to accept them as

part of the existing conditions just as they accept the -

stops at stations. It is as difficult to conceive of a motor-
man throwing on full power and running into a signal
which he knows always indicates danger as it is for
him instead of stopping at a station to rush through it
at full speed when he sees a train stopping just
beyond it.

To sum up, the speed control signals are such as to
cause the motorman to run no faster than the predeter-

mined speed but to encourage him to run close to it,

and in this way to obtain full capacity for the grade.

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

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

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

Galvanizing vs. Painting of Exposed

Steel Structures

HE editors of the Electrical World have recently
conducted a canvass regarding the relative merits
of painting and galvanizing steel used in structures
exposed to the weather. While no definite conclusions
were drawn, a summary of advantages and disadvan-
tages of both practices was prepared. This is given in

substance below:

Galvanizing—Advantages

1. Whera parts_of the struc-
ture_are not readily accessible
or dangerous to life—for ex-
ample, near ilve wires—galva-
nizing has advantages.

2. Where the atructures are
widely acattered and the cost of
a careful Inspection would be
heavy, gaivanizing is also ad-
vantageous.

. Where a permanent in-
stallatlon of sufficient magni-
tude to warrant a company dé-
ing its own galvanizing is made,
the cost of galvanizing adds
oniy 20 to 30 per cent to the
cost of the steel.

4. In fabricated atructures
where boita are used galvanized
parta have a longer life,

5. In some structures it is
possibie to use lighter steel if
it lg galvanized than if paint is
used.

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

Painting—Advantages

1. It is cheaper than galvan-
izing, and this makes it particu-
larly advantageous for new In-
staiiatlons in which the capltal
charge must be kept low until
tha load grows.

2. It costs fittle to have paint-
ing done by the normal iine
crew during odd momentas.

3. Palnt of dlfferent qualities
can ba found auited to peculiari-
ties of the location of each
structure as regards weather
condltions, air conditions and a

changeabie environment.

Galvanizlng—Dlsadvantages

1. Firat cost ia hlgh—regorts
give figures varying from 30 per
cent greater to nine tlmes the
cost of painting.

2. The quality of galvanizing
varies, neceasitating rigid apeci-
ficationas.

3. In certain locations — for
exampie, in a damp, saity at-
mosphere and In a sulphur-
laden atmosphere — galvanizing
has a very short life, ao that its
application is somewhat limited.

Palintlng—Dlsadvantages

1, It is difficuit to obtain paint
of the proper quality for each
application.

2. Two or more kinds of paint
mllxst be used to obtain good re-
suits.

3. Repainting must occur in
from two to four years, and In
many cases thia iS a very costly
operation, particuiariy 1f atruc-
tures are brushed or acraped be-
fore repainting.

4. Repainting of live struc-
tures is hazardous and it is dif-
ficult to “KINI” aubstations or
lines.

17 per Cent Increase in Railway
Competition

ECENT compilations of the National Automobile
Chamber of Commerce show that in 1922 there
were 12,239,114 motor vehicles registered, as against

10,464,005 in 1921, an increase of 17 per cent.

The

production of new motor vehicles in 1922 reached the

startling total of 2,659,064,

which passed the previous

high mark of 1920 by 22 per cent. It was an increase
of 60 per cent over the 1921 production.

The accompanying table

giving the record of pas-

senger car and motor truck production and the record

of registration is something to contemplate.

Where

is the saturation point in the registration figures?

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

P er Cars ~

Wholesaie

Number Vaiue

i 199,319 $240,770,000
I 356,000 335,000,000
1 416,500 399,902,000
i 534,679 413,859,379
1 818,618 65,978,95
i 1,493,617 797,469,353
i ,740,792 1,053,505,781
1 926,388 1,937,925
1919..... 1,657,652  1,461,785,925
1920..... 1,883,158 1,809,170,963
1921...v. 1,514,000  1,093,918,000
1922..... 2,406,396 1,567,003,041

~——DMotor Trucks—— Totai Motor

olesale Vehicie
Number Value Registration
10,655  $22,292,321 639,514
22,000 43,000,000 944,000
23,500 44,000,000 1,287,000
25,375 . 45,098,464 1,711,339
74,000 125,800,000 2,445,664
90,000 157,500,000 3,512,996
128,157 220,982,668 ° 5,104,321
227,250 434,168,992 6,146,617
316,364 423,326,621 7,530,105
322,039 423,756,715 9,177,129
147,550 166,082,000 10,464,005
252,668 222,635,324 12,239,114
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Why One-Man Operation Is Popular

in Binghamton

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

has not met with entire public approval, and the
success of the Binghamton (N.Y.) Railway in
avoiding the difficulties which have sometimes made such
operation unpopular elsewhere is, therefore, worthy of
note. All of the local service of this company, comprising
nearly 90 per cent of the total daily number of trips,
is now operated with one-man cars. These are, in the
main, converted two-man cars, but on only one inter-
urban line are two-man cars now used. Moreover, the
public is well pleased with the service and has shown
its approval by increased riding.
Several factors have contributed to produce this

THE operation of one-man cars in many localities

Double Door Permits Simultaneous

Loading and Unlouding

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

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

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

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

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

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

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

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

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

In addition to the work already mentioned, the oper-

ator of a one-man car must record on his daily report-

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

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

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

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

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

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

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

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

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

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

Traffic Congestion in Shanghai

HANGHAI (China) claims to have the world’s

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

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

HE Buffalo & Lake Erie Traction Company oper-

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

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

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

California Railway Situation Improving

N ITS REPORT recently issued for the year ending
June 30, 1922, the Railroad Commission of California
sums up the electric railway situation there as follows:
“The street railways of the entire country, during
the last number of years, have gone through a trying
and difficult period. Costs and wages have shown a
disproportionate increase compared with the increase
in traffic, and the lack of normal traffic increase was
due largely to the competition of the private and public
automobile. Even a substantial increase in fares failed
to keep some of the weaker companies in operation.
“It seems as though in California, at least, this eriti-
cal period has come to an end. With the fall in costs
and with the private automobile competition apparently
close to the ‘saturation point,’ the interrupted normal
curve of traffic increase appears to have returned to its
original and upward tendency. This has had the effect
of improving street and electric railway service during
the last year; with proper operating economies a num-
ber of requested rate increases proved unnecessary in
the commission’s opinion; and in general, the street
and electric railways are in a healthier condition than
they have been for a considerable period of years.
“The installation of the one-man safety car has
proved a distinct benefit from the standpoint of service
and cost of operation in several communities. Experi-
ments with new forms of tickets and commutation rates
have proved satisfactory in several instances and there
has been a further effort on the part of the commission
in all rate cases to do away with unjustifiable diserimi-
nation between classes of service and communities.”

ﬂ The Rears’ Forum

Not Practicable to Manufacture Left-Hand
Thread Lamps

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

To the Editors:

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

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

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

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

Bayonet Sockets Would Prevent Lamp Thefts

THE DENVER TRAMWAY COMPANY
DENVER, CoL., April 23, 1923.
To the Editors:

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

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

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

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

Can any better solution be found?

W. C. WEFEL, Foreman.

Preventing Pavement Heaving Oulside
the Track Arca
THE TOLEDO & WESTERN RAILROAD COMPANY

! SYLVANIA, OHIO, April 26, 1923.
To the Editors:

I note on page 677 of the April 21 issue of the
ELECTRIC RAILWAY JOURNAL an article relating to a

design of pavement and substructure for street and
interurban railways that overcomes the heaving of the
pavement outside the track strip. i

The general idea of this type of structure is not new.
We do not claim that we originated it, although we
~ built something over 1,000 ft. of track in the village of

Metamora, Ohio, about 1915, designed in this same gen- -

eral way. Our track, however, was laid upon a 10-in.
bed of concrete and a retaining curb of concrete 6 in.
thick was built to the top surface of the paving. On
the outside of this retaining curb we placed a %-in. pre-
molded expansion joint the full length of the job.
Transversely across the track we placed a %-in. expan-
gion joint every 30 ft. In this trough of concrete we
placed 2 in. of stone ballast, on top of which we laid
our ties and rails to true grade. The crushed stone
ballast was carried half way up the side of the tie and
on top of this we then laid our concrete paving, which
was reinforced with # in. steel mesh wire, with openings
about 1 in. square.

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

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

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

A. SWARTZ,
Manager for Receivers.

Heat Signs in Brooklyn

HE cars in Brooklyn are equipped with electric
heaters with coils connected so that three intensities
of heat can be obtained. The regulation of the heat is
controlled from the main offices of the company. When
the temperature is between 30 and 40 deg. one point
of heat is used; between 20
and 30 deg. two points and
below 20 deg. three points.
At all depots, switch tow-
ers, principal terminals, and
other important points,
signs similar to the one
shown in the illustration
are installed to indicate the
proper amount of heat to be
turned on. The readings of
a number of thermometers
at various points on the sys-
tem are telephoned in to
the main office, the proper
amount of heat to be used is
decided upon and notice is
sent to the men in charge
at the points where the
gigne are displayed. The
card showing the proper number of points of heat—o0,
1, 2 or.3—is then slipped into the frame. The train-
men are expected to observe these signs as their cars
pass and make any necessary changes in the position of
the heater switches that may be indicated by the signs.
Where the signs cannot be seen readily at night they
are illuminated.

Heat Slgns in Brooklyn

A Consolidated Delay Report

NE of the steps recently taken by the Chicago Sur-

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

Time of delay (hour of the day).

Line.

Place of delay to service.

Run number.

Car number. ”

Direction. =

Cause of delay to service.

Time cars were delayed: hours minutes.,
Action taken to maintain or restore service.
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Association News & Discussions

Fuel Determinations on Southern

Pacific Steam Locomotives®

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

By A. H. BaBcock
Llectrical Engineer, Southern Pacific Raiiroad, San Francisco, Calif.

HENEVER electrification of

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

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

Engine No. 3,614 was selected be-
cause the records of the fuel bureau
showed it to be an “average performer”
in through freight service. It is of the
2-10-2 type, having cylinders 27%-in.
long x 32-in. stroke. The weight on
drivers is 273,000 lb., on the leading
truck 29,000 1h. and on the trailing
truck 46,000 Ib. The rated tractive
power is 63,300 1b. The tender is of
the cylindrical type. It weighs empty
64,900 1b. and has a capacity of 3,120
gal. of fuel oil and 10,030 gal. of water.
The weight of the tender loaded is
173,460 Ib.

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

It was found during the test runs
that all engineers handled the trains
very much alike, changing throttle or
cutoff at or near the flags that had
been placed at the reference points
given in Fig. 1. Meter readings and
times were recorded at all such points
and at all starts and stops. In the
final analysis all funel measurements
were redunced to 60 deg. F. Approxi-
mate correction factors on the train

®Abstract of paper presented at the spring
convention of the American Institute of
E}eclt‘;‘lzc:‘al Engineers, Pittsburgh, Pa., Aprii
L, b .

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

The resnlt is a complete record of
fuel consumption. In the ordinary
system of fuel records all fuel con-
sumed in firing up, standing in the
engine honse and on the outgoing track
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Fig. 1—Profile, Bakersfield to Mojave

up to the time the engineer assumes
responsibility, i.e., thirty minutes be-
fore he is called to leave the terminal,
is charged to engine house service; all
consumed from that time until the
engine is placed on the incoming track
at the end of the run is charged to road
service.

The fuel consumption may be di-
vided into three groups:

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

2. Fuel burned in holding the engine
vnder steam at terminals or on the
road; ie., losses dependent upon oper-
ating staff efficiency, and independent
of speed.

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

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

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

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

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

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

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

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

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

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

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

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

case, the difference is for a grade re-
sistance of 1 per cent. A 1 per cent
grade resistance is 20 1b. per ton. Then
the work dome in moving the given
train 1 mile over a 1 per cent grade
without friction equals 105,600,000 ft.-
Ib. This required 14.7 gal. of fuel or
1,647,082,080 ft.-Ib. The thermal effi-
ciency equals 6.41 per cent. This
method of determining engine thermal
efficiency is independent of train re-
sistance at driver tires, which, at best,
is difficult to determine accurately, and
it should be very nearly correct.

The fuel burned on a 1 per cent
grade for grade and train resistance is
23.3 gal., from which the train resist-
ance equals 11.7 Ib. per ton.

LocoMOTIVE FRICTION Is LARGE ITEM

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

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

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

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

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

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

TABLE I—GRADE AND CURVATURE—TEHACHAPI EASTBOUND

Pcinta Location

in Fig. 3 From o
A Kern Jot. Magunden
B Magunden Ediaon
C Edison Flag |
D Flag | Flag 2
E Flac 2 Flag 3
F Flag 3 Flag 4
G Flag 4 Flag 5
H Flag 5 Flag 6 |
I Flag 6 Tehachapi
J Tehachapi Summit
K Summit Flag 7
3 Flag 7 Flag 8
M Flag 8 Proctor
N Proctor Flag 9
(0} Flag 9 Flag 10
18 Flag 10 Flag 1!
Q Flag 11 Flag 12

Totaldistance

Total
Diatance, Rise, Curvature,
Miles Feet Degrees
3.4 (7.8 L ow
3.1 135:7 s
5.6 342.9 17.5
1.0 —68.9 99.3
6.2 268.9 589.5
09 89.0 376.3
2.2 115.0 417.5
23.4 2,575.0 6,751.0
1.2 79.5 17.6
1.8 58.5
2.1 —46.0
1.1 —65.0 13.6
1.5 5.3 46.4
1.5 —39.5 ...
0.9 —80.0 98.3
1.9 —50.0 2029
8.6 —960.0 547.7
67.8
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to take account of the ratio, revenue
freight weight to total train weight.
In this study it was 0.743. In electric
service it may be very different. The
efficiency determined during this test
is lower than many published values,
but, as a rule, such tests are made
with picked locomotives, especially ad-
justed and operated by the best crews.

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

DiscussiON

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

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

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

East- West~
bound bound Botb
Totel oil, for positive tractive
OTBE o it e v 1,550 547 2,097
Totel oil, stand-by and nega-
tive tractive force.......... 291 409 700
Total oil for therun. ....... 1,841 956 2,797

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

is significant in comparison with any
other form of motive power is that re-
ferred to the drawbar. From the data
given, the weight with the tender about
two-thirds loaded is 250 tons for engine
and tender, with 750 tons trailing.
The average efficiency at the drawbar
is then 8.12 per cent, while the maxi-
mum, likewise referred to the drawbar,
is 4.45 per cent. In a word, assuming
the author’s fundamental result, “5.57
per cent over-all efficiency,” the correct
statement is an over-all thermal effi-
ciency at the drawbar of 3.12 per cent,
with a maximum of 4.45 per cent.

Several minor errors in the paper are
pointed out.

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

TABLE II—WORK DONE AT DRIVERS,
STEAM DRIVE
Eastbound Westbound

Weight of train, tons....... 1,000 1,000
Work at dnvers, k -

(a) Grade......... 2,760 985

(b) Curve. .. 250 25

(e) Traek...oonnivees . 690 240

Total., o 3,700 1,250

Avmlable for regenershon

(@ —016). o tienss - . 1,820 720
Deliverable to contact sys-

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

oent)..... . SIS - 1,090 430
At driver as per cent of

total work. . : 29.4 34.4

Per cent per cent

Same, for round trip, same

tonuage both ways....... 30.6 per cent

TABLE 1II—RELATIVE HEAT REQUIRE-
MENTS STEAM AND ELECTRIC FOR SAME
SERVICE

Weight of train, tons............

Steam Electric
1,000 860
Energy at driver, total kw.-hr..

4,950 4,250

Finergy at driver, from oil, kw.-hr. 4,950 2,970
Energy at driver, from oll per
CBIILL | ncnincs v e oo (I 100 60
Heat required at drawbar per
w.-hr., B.t.u. 109,000 45,500
Total beat required, 10, 6B.tu.. 540 135
Total heat required, per cent. . , . . 100 25

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

N. W. Storer commended the com-
pleteness of the test made, but said
that 7 1b. per ton was too high a train
resistance for a whole run, so the work
caleculated was more than would be
the case. He also questioned the a )
curacy of the determination of loco-“
motive resistance.

W. J. Davis pointed out that the
results were better than could be ex-
pected from a coal-fired locomotive,
stating that the cinder loss varied from
10 per cent to 18 per cent in coal-fired
locomotives with the rate of coal burn- |
ing varying from 100 lb. per squar
foot per hour to 125 1b. per square foot
per hour.

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

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

C. E. T. A. to Meet in Detroit

HE Central Electric Traffic Asso-

ciation will meet at the Wolveri
Hotel, Detroit, Mich., on Wednesda
and Thursday, May 16 and 17. T
first session will be called at 10 a.m,,
Eastern standard time, and will be
the nature of a round-table discussio
Committee reports and other busin
will occupy the remaining sessions.
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HE annual meeting of the American
Welding Society was held in - the
Engineering Societies Building, New
York, N. Y., April 24 to 27. Reports
of committees showed that much valu-
ible work has been done by the society
ring the past year. At the business
sion on Wednesday morning a re-
iew was presented of the progress
ade during the past year in electric
, gas, thermit and resistance weld-
. W. L. Warner, assistant to the
irman of the electric arc welding
niittee, covered the recent develop-
nts in the arc-welding field. He out-
ed the results accomplished in the
ection of standardizing tests for
ds, referring to the differences in
ils of procedure which have caused
h widely divergent results. A set
standards submitted by the commit-
e marks the starting point of stand-
ardization in this line.

An important work accomplished was
that in connection with welding-wire
ecifications, on which a report was
lished last December. It included
cifications for iron and steel bare
trodes and iron and steel gas weld-
g rods. Recommended standards for
oated or covered electrodes and gas
elding rods for welding high-carbon
] and non-ferrous metals were also
uded.

Another work of standardization ac-
complished was in connection with
tandard definitions. A list of these,
ether with a classification of appara-
13s and an outline of the information
guired to be fornished by both the
plicr and purchaser of arc-welding
aratus, was included in a report of

committee.

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

Practical data were given for joint
plates, filler rods, electrodes, fluxes,
otective accessories, methods of prep-
ation of weld and preheating. The
neral opinion was that jeint plates
should be of low-carbon steel, possess-

ing a fair ductility, and that the filling

material shonld be of the same nature.
~ The high points of development in
| the oxyacetylene processes of welding
| Were given by G. O. Carter, consulting
engineer Linde Air Products Company.
he welding of pipes in long stretches
as considered as the outstanding fea-
ure of last year’s work in this field.
A considerable extension of oxy-

.

merican Welding Society Annual Meeting

A Four-Day Meeting Was Filled with Many Reports of Committees
Which Indicated that the Art of Welding
Is Progressing Rapidly

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

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

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

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

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

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

A.S.T.M. Issues Provisional
Program

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

lows:
MONDAY
Morning and afternoon, committee meet-
ES. ’

E\'/enlng, non-ferrous metals and alloys.

TUESDAY
Morning, corrosion, fatigue of metals and
magnetlc analysis.
Afternoon, wrought and cast Iron, coal
and coke, and heat treatment.
Evening, presidentlal address,
dance and smoker,

. WEDNESDAY
Morning, steels and methods of testing—
reports of administrative commilttees.
Afternoon, commlttee meetings.

informal

Evening, symposlum on consistency—
testing of glue,
THURSDAY
Morning, road materials, waterproofing

and thermometers.

Afternoon, timber, rubber and textlles.
. Evening, preservatlve coatings, cement,
lime, gypsum and nomenclature.

) FRIDAY
_ Morning, petrolenm products, electrical
insulating materiais, slate and concrete.
Afternoon, golf and tennls tournaments.
Evening, symposium on the propertles of,
and methods of making concrete which re-
quire further investigation.

Safety Promoted in Massachusetts

AVERY successful congress of the
Massachusetts Safety Council was
held in Boston this week. Edward
Dana, general manager Boston Ele-
vated Railway, presided. Elton S.
Wilde, vice-president and general man-
ager Union Street Railway, New Bed-
ford, Mass., made an address on “Col-
lisions as the Motormen See Them.”

Canadians Will Meet in Toronto

UNE 27 to 30 will be the peried of

the 1923 convention of the Canadian
Electric Railway Association, which
will be held in Toronte. Headquarters
will be at the King Edward Hotel and
Charles L. Wilson, Toronto & York
Radial Railway, is chairman of the con-
vention committee. Details of the pro-
gram will be announced shortly.

New Yorkers to Meet
at Bluff Point

HE forty-first annual meeting of

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

Educational Meeting at
Providence

HE New England Street Railway

Club will meet with the local sec-
tion of the A.E.R.A. at the Biltmore
Hotel, Providence, R. 1., on May 10.
Dinner will be served at 6:30 and the
program will follow. Prof. W. H. Tim-
bie, Massachusetts Institute of Tech-
nology, will speak on the educational
work for employees of the Boston Ele-
vated Railway.
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Home-Made Sander

HE accompanying illustration

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

TTome-Made Machine In the Shop of the
Lehlgh Valley Transit Company

iron guards for the safety of em-
ployees.

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

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

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

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

Testing the Lifting Power

of Jacks

OR the purpose of testing the

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

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

Close-Up View of Jack In Positlon
for Testing

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

For convenience in testing, a lever
66 in. long is used, and the test i
made with the lever in the startin
position, as in this position the max-
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‘unum effort is required and the num-
ber of men required for the stroke
ig determined.

In the No. 29 jack, which is largely
used by electric railways, the pawl
center is #8 in. distant from the
fulerum center. When a lining bar
weighing 25 1b. and having a length
of 66 in. is used as the operating
lever, 32 1b. force is required to lift
1 ton.

i
Testing Axles for Flaws by
| Hydraulic Pressure

REAT care in the testing of
axles is exercised by the United
lectric Railways, Providence, R. I.
this purpose the Watson-Still-
hydraulic straightening press
own in the accompanying illustra-
on is used. The axle is carried on
machine by means of centers

[ydraulic Axle-Stralghtenlng Machine Used
for Testing Axles fer Flaws

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

[ During a test the axle is supported
on two pillow blocks, one about 2 ft.-
zn each side of the point of applica-
tion - of the force. The axles are
| cleaned of all surplus oil and dirt.
When pressure is applied oil will
how on the axle where there are any
eracks. Inspection is made at all
oulder reductions and keywayvs.

Good Motor Record

Through Hard Winter

OTWITHSTANDING the fact

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

The ventilated motors in service
on the Binghamton Railway are of
two types: Thirty-two Westing-
house 506-A are used on sixteen
single-truck two-motor cars weigh-
ing 20,000 lb. Six armatures were
grounded due to overexertion in
snow, and four fields were grounded,
one being an interpole field and three
being main field coils grounded by
water. Sixty-eight Westinghouse
323-V motors are used for twenty
two-motor cars equipped with maxi-
mum traction trucks and weighing
32,500 1b. and for seven four-motor
cars weighing 36,700 1b. With the
323-V motors three armatures were
grounded due to exertion in snow
and five fields were grounded, four
being interpole and one main field
coil.

The total number of non-ventilated
motors in operation is seventy, of
which thirty-two are GE-80, sixteen
GE-67 and twenty-two GE-1,000. All

* the General Eleetric motors have the

top and bottom motor covers off the
year around. The GE-1,000 motors
are on two-motor single-truck cars
weighing 20,000 1b. and used only as
trippers. There were no failures of
this type motor during the past win-
ter. The GE-67 motors are used on
single-truck cars weighing 26,000 lb.
and on some two-motor double-truck
cars weighing 35,000 Ib. Two arma-
tures grounded on account of exer-
tion in snow were the only failures
with this type motor.

All of the GE-80 motors are used
on double-truck cars, some being
32,000-1b. cars equipped with maxi-
mum traction trucks and the remain-
der being 35,000-1b. cars with Brill
27-G trucks. These motors had dur-
ing the winter four grounded arma-
tures and four field coils grounded
on account of water. The fact that

®

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

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

Milling Machine for Boring

Compressor Cylinders

HE United Electric Railways,

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

Compressor Casting on Carrlage of Milling
Machine Ready fer Rebering of Cylinders

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

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

HE “accompanying illustration

shows the -plan’ used in the car-
house of the Eastern Massachusetts
Street Railway at Fall River for
screening and drying sand.

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

Combined Screen and Sand Drler Used at
Fall River

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

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

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

Maintaining Electrolytic
Lightning Arresters

HE Lehigh Valley Transit Com-

pany, Allentown, Pa., was one of
the first electric railways to use the
electrolytic type of lightning ar-
‘rester and has been obtaining very
satisfactory results. All arresters
are installed inside the cars so that
it is pnnecessary to remove them
during the winter months. In most
cases space has been found for the
arresters in the headlining or sides

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

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

Convenient Tackle Aids in
Dipping Armatures

By JoHN S. DEAN
Renewal Parts Engineerlng, Westinghouse
Electric & Manufacturing Company

N CONNECTION with the dipping

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

~-Afrn
= pocket

Tonbe Over Armature Shaft Durlug
Dipping Operatlon

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

In connection with this operation,
the question of keeping the varnish
from the pinion end
of the armature shaft
has been given consid-
erable thought. One
method employing a
tube over the shaft
was described in the
ELECTRIC RAILWAY
JOURNAL for April 21,
1922, and a similar
sleeve method is used
by the same master
mechanic who de-
signed and built the
above clamping device.
After dipping several
of his armatures he
noted that the portion
of the shaft inside of
the wiper ring was
never touched by the
varnish. He reasoned that this was,
no doubt, due to the air pocket formed
by the wiper ring, so he conceived the

r Iooks IHold

[ Armature In

Vertical Posi-
tion for

3 Adjustable
'1 Dlpping

pinion end of the shaft just befo
the armature is dipped, which keeps

varnish. This saves the necessity
of cleaning with benzine or naphtha
or scraping the shaft after the dip-
ping and baking process, and also
keeps the varnish out of the threads
of the shaft, thns reducing the ex
pense of handling the armatures
while giving them this treatment.

=z

——
New Eq

N S=Ss
ipment
Available

A Blueprint Drying
Machine

HE C..F. Pease Company, Chi

cago, Ill., which manufactures
automatic blueprinting machinery,
has brought ont a drier for blueprints
and photographic prints. The wet
prints are drawn around a heated
cylinder by means of an endless can
vas belt and delivered into a receiving
tray. The delivery speed of the ma
chine is stated to be up to 8 or 9 ft.
per minnte. A thermostatic control
is provided where the ecylinder is
heated with gas, whereas for an elee:
trically heated cylinder there is an
arrangement of switches by means o
which the temperature can be readily
controlled.
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The News of the Industry

[‘HE Virginian Railway has an-
A nounced its decision to electrify 213
n 1les of track between Roanoke, Va., and
‘Mullens, W. Va., at a cost of $15,000,-
000. The lelSlOl‘l to be electrlﬁed
€ osses the Allegheny Mountains. The
a.c. single-phase system will be used.
' The order for the electric lacomotives,
power house, transformer stations, and
other apparatus has been awarded to the
Westinghouse Electric & Manufactur-
ing Company and is said to form the
argest railroad electrification contract
ver placed.
“The Virginian Railway, one of the
ewest systems, is a leader in heavy
operation, and this undertaking will
be epochal in the history of American
'zallroads," said Frank H. Shepard, di-
ector of heavy traction for the West-
mghouse Company. “Built by the late
Henry H. Rogers, of the Standard Oil
ﬂumpany, in accordance with the most
" modern engineering practice, it has
been renowned for the excellence of its
construction, the immense size of its
trains and its low ton-mile costs ever
since it started operations in 1909. The
‘!shrglman, as a matter of consistent
. policy, has regularly increased the size
‘ uf the trains with every improvement
in railroad equipment, until today this
railroad is operating the heaviest trains
' 4n the world and hauling them by the
most pOWerful of steam locomotives.
1t is now moving 7,000,000 tons of coal
\ per annum, but thls capac1ty is not
cnough Still further increasing the
| size of the trains is 1mp0551b1e with
| steam, for the limit in the motive
gower appears to have been reached.
ence it has been decided to electrify
with the alternating-current system
~§h1's limiting mountain grade division.
“The chief advantage of electric
‘aperation is the greater power that
‘can be applied to each train. The larg-
Est steam locomotives now in use on
| the Virginian are the articulated Mallet
type, three of which are used to move
5,500-ton trains over the grades. Their
combined power does not exceed 7,000
hp., and their speed on the grades is
only 7 m.p.h. The new electric loco-
motives, however, developing 20,000 hp.
per train will haul 9,000-ton trains up
-the grades at the rate of 14 m.p.h., and
‘it will be entirely practicable to in-
crease this power so that 12,000-ton
trains can be handled at the same
peed.
| “This electrification is one of the
argest railroad projects since the world

Virginian Railway to Electrify

$15 000,000 Contract Placed with Westinghouse Company Covers Locomo-
tives and Power Supply for 213 Miles of Track—
Single Phase System Adopted

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

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

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

Ottawa Board of Conciliation
Formed

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

Detroit Officials Opposed
to Wage Increase

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

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

of the platform men and study the
conditions.

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

Wages of Pacific Electric
Trainmen Raised 3 to
6 Cents an Hour

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

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

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

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

Street Car Servi lce Hourly

First threemonths .........c.0cees 49
Next ninemonths .........c00.00es 50
Second Year ....ccocevescrcrcncans 513
TTHITd VeAT - s oo cinis v nionidnion 523
Fourth year and thereafter ......... 633

Double-Track Interurban
FUTSEt YOAT . vvsonsonvomsonsassovans 523
BECONA VOMY aie sl s en s s oiniein = skalatsiniesy b5
THICA NORT. s oo s« visinvinis s s o stalstainis 56
Fourth year and thereafter ......... 57

Single-Track Interurban
FUPSE YBAT vav 6 b0 sammmunissssinsels 85
Second year .....occceeoese 573
TTRIYA ¥BAY | s o nopisiorinnicis oy 58%
Fourth year and thereafter .... .. b3

Freight and Work Train

Servlce
Motormen and conductors (flat
PREE)| i ciuiors o siaialeuuaiaieie ato aRSRRTOE SO 66
Drakemen and sw itchmen (flat
FREE) Lo e s s sl SR 60

Trolieymen (flat rate) 55

Yard foreman (flatrate) ........... 66
Minimum rate for new men entering the
service $125 per month.
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Commissioner Convinced Railway
in Birmingham Is Right

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

1t is believed that the company will
agree to reduce its fares from 8 to 7
cents,' to pave certain streets which
have been in dispute, and to partition
all cars, thus separating the whites
from the negro passengers.

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

If Birmingham’s growth is not to be
retarded, it is time that we take the Jit-
neys off the streets. In justice to the Bir-
mingham Raiiway, Light & Power Com-
pany the present situation must be remedied
quickiy. It is time and meore than time to
takd a definite stand. The stand I take
is that the jitney must go. Birmingham
has given the Jitney a fair trial, and I
cannot sce where it has been of any advan-
tage. Of course, there are individval and
group instances where the Jitney has been
a convenience, but that does not offset the
great cost it entails in direct financiai ioss

to the city, and in keeping our biggest pub-
iilc service institution in bankruptcy.

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

Mr. McLendon declared:

In direct cash revenue the city is losing
$12,000 a year because of the curtaiiment of
income to the city from the company. The
company s sustaining a dead loss of
$60,000 every year. The Jjitneys are the
cause of this loss.

In speaking of the paving matter,
over which the company and the city
have been squabbling for some time, Mr.

MecLendon said:

It is not fair for the company te have to
pay many thousands of doliars for the
maintenance of streets used by the Jitneys.
Immediate steps shouid be taken to relieve
the present intolerabie situation. Every
visitor coming to Birmingham, every pros-
pective factory, is at once made aware
that our most obvious pubiie utility Is in
the hands of a receiver. That cannot but
react to the city's discredit.

‘We should take into consideration the
great sums of money the company has paid
out for permanent Improvements in Bir-
mingham. It has paid much for street
surfacing In practicaily every section of

the city and its oniy return on the invest- ,

ment s community improvements which
make more passengers. 1 don’t think it
Just for the Jitneys to step in without
paying one cent toward these improvements
and reap the rewards. It is time to enact
laws that wiii take the Jitneys off the streets
and forever prevent them coming back.

Wage Agreements in New York
Being Effected

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

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

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

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

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

Pittsburgh Wage Matter
Remains Deadlocked

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

On May 2 the employees voted 2,177
against 9 to reject the offer of the
receivers to increase the wages 10 per
cent or 6 cents an hour. This would
bring the maximum to 66 cents. The
executive board of Division 85 repre-
senting the 3,000 motormen and con-
ductors employed by the Pittsburgh
Railways was still in session on May 3
and had reached no decision on the
question of ceasing work.

The receivers on May 2 reiterated
their proposal to place the entire ques-
tion of working conditions and a wage
increase before the Board of Arbitra-
tion, but this the international vice-
president and the secretary of the local
union refused to approve. Two prob-
lems are being passed on by the exec-
utive board.

They are: (1) How to avoid arbi-
trating the controversy which the re-
ceivers of the Pittsburgh Railways pro-"
posed on May 2 as an alternative to
the rejection of the offer of a 10 per
cent increase, and (2) how to win the
receivers of the company over to restor-
ing the 1920 and 1921 wage rate of 70
cents an hour.

The employees are asking a 333 per
cent inecrease or a maximum rate of
80 cents an hour, which i5 10 cents an
hour more than was received during the
war. It is reported that the executive
committee has authority to call a strike
without further vote by the members
of the union.

1t is believed that if the receivers of
the company will offer 70 cents, the
peak wage paid during the war, the
men will aceept it.

pute between the parties with rega

Will Disclose Operation in Spar-
tanburg Under Commission )
Management

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

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

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

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

Some months ago the Spartanbn
company discontinned its cars, a
nouncing that losses made the mow
necessary. The Railroad Commissi
ordered service resumed, on long
schedules, and the commission has sine
been in charge of the situation.
cently regular schedules were order
restored, and a 5-cent rate of fare was
put into effect.

City and Railway in Toronto
Appeal Arbitration Award

The Toronto Railway and the city of
Toronto have appealed against the
jority award of the arbitration boa
appointed to determine the value of t
Toronto Railway Company’s property
taken over by the city on the exp:
tion of the franchise on Aug. 31, 1
The railway’s notice of appeal as
that the city appeal be set aside, th
the whole matter be sent back to t
arbitration board with the instructi
that it inclnde in the amount t!
value of the main office bullding at
King and Church Streets, the Scarbore
Beach property and the St. Lawren
Street property and other items whi
the arbitrators rejected. The price
be paid by the city for the properti
had been fixed by the board at $11,18;
500. An abstract of the arbitratic
finding was published in the ELECTRIC
RAmLwAy JourNaL for Feb. 10, pa;
247. 1t is stated that there is no d

to items making up about $7,000,0!
out of the $11,188,500 awarded by
majority board.
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Bus Franchise Defeated

f’h cAdoo Interests Lose in Los Angeles
—Railway Will Have Opportumty
to Make Goced

The so-called McAdoo - Hellman
twenty-one year motor bus franchise
s defeated on May 1 by Los Angeles
ters by more than 12,000 votes.
oposition for repealing the present
itney bus ordinance was also defeated
v more than 4,000 votes. As a result
blic motor carriers will continue to be
banned in the down-town distriet.

" The People’s Motor Bus Company,
nceding defeat, filed an application
th the local Board of Public Utilities
mediately after the election with-
wing all its propositions for motor
s lines in Los Angeles over sume
eteen routes paralleling all railway
es and reaching practically every
tion of the city. The withdrawal,
wever, is given as temporary. The
Iman-McAdoo interests, back of the
ople’s Company, state there is no
essity of their company entering the
d again now, as railway companies
have promised Los Angeles adequate
ous lines and improved railway service
o relieve the transportation congestion.

After the election thé railway of-
jeials declared the promises made by
m to the people of Los Angeles be-
e the election would be fulfilled at
e. Work will be started immediately
n improvements to cost in excess of
$6,000,000.

The failure of the voters to grant a

enty-one year irrevocable motor bus
nchise and the decision not to re-
the present jitney ordinance are
erally interpreted to mean that the
joters were unwilling to cripple the
Angeles railway lines.
Under the present laws of Los An-
es the Board of Public Utilities can
nt motor bus permits for operation
tside of the downtown district, but
svidently Mr. McAdoo’s company did not
e fit to spend $1,000,000 for bus equip-
t and operate under thirty-day per-
nits or even yearly permits.

Prior to the election the two railways
jled a joint application with the Board
f Public Utiilties for permission to
nstall motor bus service in the Holly-
rood district on a 6-cent fare basis with
hangeable transfer. This appli-
ion outlined that the two railways
1d be consolidated and promised an

ension of the Los Angeles Railway
i into Hollywood and the establish-
nt of universal transfers. The ap-
ation stipulated a 6-cent fare be-
een bus and Pacific Electric Railway
s and a 10-cent fare between Los
les Railway cars and buses within
ed districts. The statement filed
- with the board practically admits that

when the State Railroad Commission
ompletes its survey of the local rail-
systems they will be consolidated
one system and that upon consolida-
provision will be made for the ex-
on of the Los Angeles Railway
into Hollywood territory.
Independents” are filing applica-
s for revocable bus permits for
ation in various sections of the

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

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

My Eastern clients have withdrawn their
application to estabiish a motor bus system
In Los Angeles, and I think they have rend-
ered a genuine service to the community In
focusing the attention of the public on the
city's imperative transportation problem.
The railway monopoiy under threat of com-
petition has made various promises to meet
the transportation necessities of the com-
munity, Those comprehend consolldation of
the two street car lines, the building of sub-
way's, the extension of raiiway lines and the
operation of motor buses. Everybody will
await with interest performance In accord-
ance with these promises.

Wage Advance in Cleveland

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

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

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

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

0il City Men Get Increase

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

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

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

A
Foreign News

Liverpool Plans $1,500,000
Overhaul Shop

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

In consequence of a further fall in
the official index figure of the cost of
living, the National Joint Council for
the British tramway industry has, in
accordance with the sliding scale agree-
ment, announced that from the first full
pay period in May a reduction will be
made in tramway employees’ wages of
1s. per week. This makes the total re-
duction since the maximum period of
15s. per week. The index figure is now
74 per cent over the figure for Auzust,
1914.

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

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

$167,403 Increase in Net

Trustees of Eastern Massachusetts
Street Railway Present Figures
Covering 1922 Operations

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

EASTERN MASSACHUSETTS STREET
RAILWAY EARNINGS

Combined financial statement of the seventeen
operating districts included in the system,

1922 1921

Passengerievenue..... .. $9,989,729 $10, 681 352
Freight and other revenue 56 64
Rentals, advemsxng.etc 252 892 265 |22
!nterest other income. . 413 578 334 891

Tatalrevenue......... $10,712,663 $11,318,294

Expenses:
Way and structures...... $1,879,506  $1,768,078
Equipment. ... 1,250,715 1,518,279
Pawer.......... 1,082,151 1,350,996
Car operation. . .. 2,345,373 2,658,888
Injurtes and damages. . ... 356,701 362,312
Insurance 162,588 153,966
Law expense % 13,546 9,912
Rent of tracks........... 77,258 79,017
General wages and

EXPEnSes. ... ......... 247,121 263,910
Miscellaneous expenses... 343,131 288,745

Operating expenses. ...  $7,758,090 $8,454,103
Tnxga ..... g . pe ....... 396,823 34 8 750
Grossincome........... 2, 557 749 2, SIJ 410
Interest and rentals. . .... 1,497,956 1,623,021

Netincome. ..co0ven.. $1,059,792 $892,389

erating expenses include charges for depreciation
ng):l)xmmg to $848,753.00 in 1922 and $992,847 in

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

Gross receipts from car fares in 1922
were $9,989,728, a decrease of $691,622,
or about 63 per cent compared with 1921.
Other items of revenue and income in-
creased $86,021, so that the net de-
crease in total revenue was $605,601.
On the other hand, operating expenses,
including taxes, decreased $647,939 and
there was, therefore, an increase in
gross income of $42,338, notwithstand-
ing the large loss in revenues. Fixed
charges and rentals showed a decrease
of $125,065. The final result was an
increase in the net income for the year,
compared with 1921, of $167,403. It
was not until toward the end of 1922
that passenger revenues equaled those
of the corresponding months of 1921.
This improvement is traceable princi-
pally to better industrial conditions in
several of the cities and towns served
by this company, which have been in
a state of depression since early in
1921.

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

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

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

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

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

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

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

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

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

EMPLOYEES’ INSURANCE

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

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

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

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

‘the branch to connect with the tractio;

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

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

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

In May the company elected not
exercise its option to extend $479,0
Lowell, Lawrence & Haverhill bon
due on June 1, 1923, and provision has
been made to pay them on that date.

Abandonment in Ohio Approved
by Court

Following action of the Ohio State
Supreme Court in Columbus on May 1
sustaining the order of the State Publ
Utilities Commission which authorized
the Indiana, Columbus & Eastern Trac:
tion Company to abandon the branch
between Columbus and Orient, F. A.
Healy, secretary-treasurer of the com-
pany, announced at Springfield that the
company would apply at once to Feder
Judge J. E. Killitts at Toledo for
order of abandonment to carry out t
commission’s ruling.

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

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

Extends Time for Payment
of Ohio Branch Line

Extension of fifteen days has been
granted by Federal Judge J. E. Killitt:
at Toledo to C. D. Taylor, Norw
Ohio, for the final payment of $112,50(
for the 40-mile Lima-Defiance branch of
the Indiana, Columbus & Eastern Trac-
tion Company line. The original time
limit for payment of the final sum was
set for April 30, but counsel for Taylo:
appeared and asked extension saying
that certain details of the financing re.
mained to be cleared. Taylor had paic
down $12,500 to bind the contract.

Application for purchase of thi
branch was made after the tractior
line had filed a petition and secured an
order from the state to abandon th
division, due to loss in revenue. Ta
proposes to operate gasoline cars o

line, and has been selling stock in thi
enterprise to persons resident along the
branch.
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Eight Months Operation in
Ashtabula Shows In-
creased Traffic

The municipally owned railway at
Ashtabula, Ohio, for the eight months
period ended April 1, showed receipts
of $71,159 and operating expenses of
$88,865. For a similar period the year
previous, when the lines were owned
by the Ashtabula Rapid Transit Com-
pany, the receipts were $55,6756 and
the operating expenses $60,305. Rev-
enues from transportation for March
of this year were $9,658, as against
$6,430 in 1922,

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

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

West Chester Street Railway Sold

Kelly, Cooke & Company, engineers,
with offices at 424 Chestnut Street,
Philadelphia, Pa., have acquired the
controlling interest in the West Chester
Street Railway.

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

The new officers are as follows:

President, Charles “B. Cooke, Jr.,
Philadelphia, Pa.; vice-president, Col.
A. M. Holding, West Chester, Pa.; treas-
urer, Thomas L. Hodge, Philadelphia,
Pa.; secretary, Jonas Rice, Philadelphia,
Pa.

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

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

Arkansas Central Power Co.
Successor at Little Rock

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

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

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

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

Allowed Return Being Earned in
" New Orleans

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

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

The railway department is shown to
have earned during the six months
“$748,819, the electric light and power
department $721,416 and the gas com-
pany $482,889,

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

Final Receivership Report of Fort
Wayne Property Made

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

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

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

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

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

Interurban Pays Preferred Dividend.
—The Fort Dodge, Des Moines & South-
ern Railroad, Boone, la., declared a
quarterly dividend of $1.75 a share on
preferred stock, payable on May 1.
Previous to this declaration, the last
dividend cn the preferred was paid in
serip on May 1, 1921. The directors of
the company did not act on the matter
of the 122 per cent accumulation on the
preferred. The gross earnings for the
yvear ended Dec. 31 were $2,244,501, in-
crease $44,102 over 1921. Net earnings
were $615,504, increase $256,247. In-
terest charges were $295,391, leaving
a balance after interest available for
depreciation and dividends of $320,112.

Small Accumulated Deficit for Los
Angeles Railway. — The Los Angeles
Railway Corporation reports to the
California Railroad Commission for the
year 1922 that its operating revenue
was $11,118,873 and operating expenses
$7,623,646, giving a net operating rev-
enue of $3,495,227. Miscellaneous non-
operating revenue amounted to $130,-
863. Interest, rent, taxes and other
deductions totaled $2,247,313. The net
corporate income for the year was
$1,378,777. The deficit at the begin-
ning of the year amounted to $1,165,-
064. Miscellaneous additions to surplus
for 1922 amounted to $8,421 and mis-
cellaneous deductions were $2385,151,
leaving an accumulated deficit at the
end of the year of $13,017.

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

Company Making Progress.—During
March the Boston (Mass.) Elevated
Railway carried 34,691,068 paying pas-
sengers and collected $3,027,502 in
fares. This was the largest month’s
business in the history of the company.
It set a new mark for railway results,
It brought its reserve fund, for the re-
payment of a debt, up to $958,648, and
there is every indication now that the
company will have more than $1,000,000
to pay on July 1 to the communities
which taxed themselves some years ago
to cover the company’s deficit from
operation. Total receipts in March
amounted to $3,097,995 as against $2,-
868,518 during the corresponding month
a year ago., The company is making
such good progress, financially, that
it is in a position this year to start its
trackwork on time, It had an excess of
receipts over cost, for March, of
$335,9317.
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Traffic and fansportation

Ten Cents in Seattle

Council Votes a Return to Higher Cash
Fare with Fifteen Tokens for
One Dollar

The City Council has voted to re-
turn to the 83-cent ticket fare on the
Seattle Municipal Railway after an ex-
periment since March 1 with a 5-cent
fare. Council members agreed unani-
mously oun the return to the higher
fare on the recommendation of Superin-
tendent Russell. Corporation Counsel
Kennedy has been instructed to draft
an ordinance restoring the former fare
of 10 cents cash or token fares of 83
cents, the only concession over the pre-
vious fare to provide fifteen tokens for
$1, or seven for 50 cents.

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

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

Losses through operation under the
5-cent fare -during the early part of
April showed an increase of $102 a day
over the average for the month of
March. This brings the average daily
loss to $4,5717.

Courtesy Week in Los Angeles
Accomplished Good Results

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

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

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

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

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

Newspaper publicity supplemented
the other efforts to keep the campaign
before the public.

Bus Regulatory Bill in Ohio
Now a Law

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

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

Double-Deck Cars Suggested
for Detroit

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

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

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

$9,000,000 Valuation
Upheld

Superior Court of Pennsylvania Finds
State Commission Was Correct in
Deciding Scranton Rate Case

As was reported in the ELECTRIC
RAILWAY JOURNAL, issue of April 28,
the Superior Court of Pennsylvania on
April 19 affirmed the findings of the
Public Service Commission in the mat-
ter of the valuation and rates of t
Scranton Railway. This means th:
the court upheld the commission valua-:
tion of $9,000,000 on the property
the company as a basis for the 8-cent
fare. 'The present decision is the re-
sult of the city’s appeal against the
commission’s ruling. The fare prol
lem had its beginning in the franchi
ordinance which limited the rate to b
charged by the company within the
city of Scranton to 5 cents. In 1917
the company filed a 6-cent rate w
the commission and in 1918 a secand
schedule was filed increasing the fare
from 6 cents to 8 cents. Against bot
increases the city of Seranton ¢
plained on the ground of their be
illegal and unjust.

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

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

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

2. A determination of a just and
reasonable rate of fare on respondent’s
lines within tne city of Seranton.

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

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

1. Prices as of Nov. 1, 1919.

2. Average prices for 1914 to 1919,
inclusive.

3. Current prices for the year 1914.

The commission did not accept in its
entirety the report of the engineers as
to the reproduction cost of the prop-
erty, but reached the conclusion that
the reproduction cost new, exclusive ot
going concern value and accrued de-
preciation, as of the several dates,
should be fixed as follows:

As of Nov. 1, 1919, at $10,075,000.

As of unit prices for the period 1914
to 1919, inclusive, at $7,000,000.

Under 1914 prices at $6,300,000.

Figuring that the cost of reproduc-
tion of the plant as of prices prevail-
ing in November, 1919, would have
been $10,075,000 and that depreciation
amounted to $1,219,715 the commission
| arrived at a construction cost less de-

preciation of $8,855285. The court
concluded that if to this was added the
cost of financing—which the engineers
| found shonld be allowed—the property
was valued at more than $9,350,000
without any allowance for going con-
cern value, althongh the engineers tes-
tified to an amount for going concern
value.

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

That may be possible, but to what extent
they are abnormal we cannot say, under
the evidence In thls case, with that cer-
tainty whlch ought to characterize judlcial
actlon. Furthermore, the commission did
- not fix the valuation of the company’s

groperty at $10,000,000 nor @id it base its
flndings upon the unit prices prevailing in
%919. Shouid prices hereafter decline more
- rapidiy than they have since 1919 it may be
that there shouid be a revaluation of the
. property here involved, that the statute
- authorizes that to be done. We are not
convinced that the finding of the commis-
. sion was without substantial evidence to
support it.

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

-

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

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

West Penn Railways Men to ‘Be
Rewarded for Accident-
Prevention Effort

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

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

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

The company’s past experience was
that most accidents occurred among
passengers trying to board or alight
from a moving car. This class of acei-
dent has been practically eliminated
by the use of closed vestibule cars and
side mirrors. Most accidents involv-
ing the cars are now caused by colli-
sions with automobiles. Records of the
West Penn Railways indicate that ap-
proximately 60 per cent of its accidents
are due to this cause, and that while
accidents due to all other causes are
constantly decreasing, this is more than
offset by the increased number of auto-
mobile accidents. The majority of these
are of such a nature that they can only
be prevented by co-operation of auto-
mobile drivers.

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

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

Common Sense Returning on
Jitney Problem, Says
Norfolk Paper

In commenting on the recent de-
cisions with respect to the regulation
of jitneys in Norfolk, Va., and vicinity
the Norfolk Dispatch said in part in its
issue of April 12:

Two_votes cast in Tidewater Virginia
yesterday demonstrated the welcome fact
that common sense is getting the upper
hand In the matter of dealing with municl-
pal and suburban transportation in generai
and with jitneys lu particular.

One of these votes was cast in Newport
News by the people themselves, who, ac-
cording to the jitney men and thelr
apologists, are aii for the jltneys and all
against whatever railway may be oper-
ating in any given comrmunity., In New-
port News the jitney men demanded the
right to fix their own routes, while the city
administratlon considered, of course, that
jlitney regulation should be in the hands
of the Council. Under the charter of the
city, the question was submitted to the
voters. They voted against unregulated
Jitney operatlon and, by Impiication, for
counciimanic regulation.

The other significant vote was cast
unanimously by the memhers of Norfolk’s
Council, upholding the recommendation .of
the City Manager that jitney operation
between Norfolk proper and Ocean View
be prohibited. If there had been no pubiic
interest In the proposed line to Ocean View,
Council's vote would not have been es-
pecially significant—because it was so
obviously right. But the fact that numer-
ous resldents of Ocean Vlew and the
vicinity asked for the operalion of such
a line made Councli’s firm stand on the
matter significant.

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

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

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

Runaway Car in Brooklyn Injures
Many.—Thirty-six persons were injured
on May 1 when a car of the Manhattan
Bridge Three-Cent Line, New York,
jumped the track of the “S” curve near
Nassau Street at the Brooklyn end of
the bridge. The vestibule of the car
was demolished and great holes ripped
in both sides as it bumped and rocked
and swayed for more than 600 feet over
the cobblestones of Flatbush Avenue
extension, finally crashing into an iron
pole and coming to a stop in front of
the Technical High School at Concord
Street.
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J. A. Carmody Advanced

New York Central Railroad Has Ap-
pointed Him to Post of Superintend-
ent of Electrical Equipment

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

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

MR. CARMODY RETURNS AFTER TEN
YEARS

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

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

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

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

L

J. A. Carmody

sistant engineer.
first 4% years was
and inspection of electrical equip-
ment for cars and locomotives.
For the remaining time he has been
engaged in the supervision of design
and installation of new shop machinery
and other improvements, and studies of
shop operation in connection therewith.
He has also made investigations of elec-
tric equipment in service. In his pres-
ent position he is virtually assistant to
the superintendent of electric equipment.

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

His work for the
on the design

Commission Engineer Will
Become Railway Man-
ager in Wausau
E. J. Steinberg, resident engineer in
Milwaukee for the Wisconsin Railroad
Commission for the past ten years, will
resign on June 1 to become connected
with the Milwankee Electric Rail-
way & Light Company. Mr. Steinberg
joined the railroad commission engi-
neering force in 1910 as a utility in-
spector. Three years later he was

transferred from Madison to Milwaukee
as resident engineer. Since then he
has had charge of promulgating sched-
ules upon which the street cars of the
Milwaukee Electric Railway & Light
Company are operated, as well as other
administrative and regulatory duties
involving public utility properties in
the Milwaukee district. Mr. Steinberg
was graduated from the University of
Wisconsin in 1909, receiving a B.S.
degree and in 1919 the university con-
ferred upon him the degree of E.E.

James D. Andrew Becomes Vice-
President of Stevens &
. Wood, Inc.

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

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

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

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

In order still further to better public
relations there and to afford the Paw-
tucket system closer supervision, with
an object of increased efficiency, the
United Electric Railways, Providence,
R. 1., has opened an office in that city
with a superintendent in direct charge
of that division. Under this plan the
people of Pawtucket find an official
representative at hand where before it
was necessary for them to journey to
Providence. .

F. H. Brown has accordingly been

made superintendent of the Pawtucket -

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

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

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

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

W. C. Fankhauser Appointed
Examiner of Commission

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

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

transferred to the stock and bond de-
partment in 1913. He was placed in
charge of that department in 1917.
In 1920 he was placed in charge of
the department of finance and accounts,
which was formed by consolidating the
department of statistics and accounts
and the stock and bond department.
Mr. Fankhauser is a graduate of
Pomona College, Class of 1909, and in
1912 was given the degree of Ph. D. by
the University of California. He is
the author of “Financial History of
California and a Study on Railroad Re-
orgamzatlon and Receiverships,” pre-
pared in 1917 for the Newlands com-
mittee of the United States Congress.

A. J. Anderson Made Manager of
Tennessee Road

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

A, J.

Anderson

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

New Manager at Taunton Prom-
ises 100 per Cent Service

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

The East Taunton Street Railway
has been in operation for twenty-five
vears. It was a good propesition up
to four years ago, but then it slumped
and has not paid a dividend since. In
fact, it almost looked as though the
permanent home of the Toonerville
Trolley was in Taunton. But the East
Taunton Street Railway is going to pay
dividends, give fine service, ete., be-
cause Mr. Murphy says it will. There
are Great Expectations in Taunton.
Track improvements, overhauled rolling
stock, better service than patrons have
had for years, are only some of Mr.
Murphy’s plans. He will welcome sug-
gestions and complaints, too, but after
Mr. Murphy has had his way with the
road for a time “there ain’t going to
be no complaints.”

Many years ago Mr. Murphy was a
tow boy in Taunton. Later he went into
the machine shop. He served as driver
on the horse cars and as starter and
dispatcher. One of his big jobs was
superintendent of Division 2, South of
the Bay Street Railway, with offices in
Taunton. This position was followed
by his temporary appointment in 1916
as general superintendent of that divi-
sion, succeeding in that capacity George
F. Seibel.

In 1919 Mr. Murphy was made man-
ager of the Taunton division of the
Eastern Massachusetts Street Railway,
at the time when the properties of the
company were segregated with a man-
ager as the operating head of each
division.

Mr. Muorphy’s new position will in
no way interfere with his management
of the Taunton division of the Eastern
Massachusetts Street Railway. In fact,
an agreement has been reached between
the two companies. The East Taunton
Street Railway is to rent space in the
carhouse of the Eastern Massachusetts
Street Railway in Taunton and close up
its own carhonse. The system com-
prises more than 10 miles of line.

J. I. Searles, who has been in charge
of the railway systems of the Menomi-
nee & Marinette Light & Traction
Company, at Marinette, Wis., and
Menominee, Mich., since he joined that
company in September, 1922, has be-
come superintendent of the railway
system of the Lake Superior District
Power Company, formerly the Iron-
wood & Bessemer Railway & Light
Company. His headquarters will be at
Ironwood, Mich. Mzr. Searles was for-
merly connected with the electric rail-
way at Clinton, Iowa, and the railway
at La Crosse, Wis., and Winona, Minn.,
of the Wisconsin Railway, Light &
Power Company.
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H. V. Jones has succeeded H. M. Myers
as auditor of the Northeast Oklahoma
Railroad, Miami, Okla.

Marion McMillan has been added as
one of the vice-presidents of the San

Antonio (Tex.) Public Service Com-’

pany.

H. M. Preston, secretary of the War-
ren & Jamestown Street Railway, War-
ren, Pa., has also assumed the duties
of vice-president.

C. J. Moor has succeeded A. L. Far-
"quharson as general manager and pur-
chasing agent of the Fort William
(Ont.) Electric Railway.

E. W. Ford, formerly general super-
intendent of the Memphis Street Rail-
way, has been elected vice-president
and will have jurisdiction over general
operation.

A. D. McWhorter, formerly super-
intendent of equipment and overhead
lines of the Memphis Street Railway,
has been elected general superintendent
with jurisdiction over transportation,
mechanical and overhead line depart-
ments.

W. Angus Reid is now secretary and
treasurer of the St. Johns Light &
Power Company, St. Johns, Newfound-
land. The position was formerly held
by F. J. Hunter, who was superin-
tendent in addition to his being secre-
tary and treasurer.

D. R. Ainsworth has resigned from
the office of general manager of the
Shelburne Falls & Colerain Street Rail-
way, Shelburne Falls, Mass., which he
has held for the past ten years. He
will continue as clerk and treasurer.
Edward S. Hunter becomes general
manager and assistant treasurer.

Frank Kell has been promoted from
vice-president to president of the
Wichita Falls (Tex.) Traction Com-
pany. J. A. Kemp, who was formerly
president, will take Mr. Kell’s place.
L. L. Allbritton, in addition to his duties
as general manager and purchasing
agent, will also act as secretary and
treasurer.

Mark Barkwell has been made gen-
eral manager of the Northern Cambria
Street Railway, Patton, Pa., succeeding
C. L. Calahan, resigned, the latter
accepting a position in Maryland. The
new official of the railway was for the
past six years manager of the Clearfield
Supply Company at Barnesboro and
Clymer.

Charles A. Mead, chief engineer of
the division of bridges and grade cross-
ings of the Board of Public Utility
Commissioners of New Jersey, has been
appointed a representative of the
American Society of Civil Engineers
on the American Engineering Stand-
ards Committee, succeeding Martin
Schreiber.

F. D. Jackson is now secretary and
treasurer of the Port Arthur (Ont.)
Civic Railway. The duties of treasurer
were formerly performed by D. Mclver
and those of secretary by M. M. Inglis.

Mr. Inglis, however, will continue as
general manager and purchasing agent,
which positions he formerly held along
with the secretaryship of the property.

William Darbee bas replaced D. F.
McGee as a vice-president of the
Panama Electric Company, Panama.
Edmund George Ford, formerly auditor,
bas taken on the duties of assistant
treasurer, and E. P. Summerson, secre-
tary, has also become treasurer of the
property. D. G. Beachler is engineer.
In this capacity he succeeds W. F.
Grimes, Jr., who was known -as the
electrical engineer.

Fred W. Putnam of Red Wing has
resigned from the Minnesota State
Railroad & Warehouse Commission,
effective on May 1. He will practice
law in Minneapolis. Charles Sterling,
chairman of the Ramsey County Re-
publican committee, was appointed by
Gov. J. A. O. Preus to succeed Mr.
Putnam, who was appointed in 1917
and re-elected in 1918 for six years, his
term expiring January, 1925.

F. Raymond Latta, who for many
years has been superintendent of trans-
portation of the New York State Rail-
ways, Syracuse, N. Y., has been pro-
moted to be assistant to John Duffy,
general superintendent. The position
of superintendent of transportation has
been abolished. The move is to cen-
tralize all operating direction. The
transportation department was organ-
ized about five years ago.

W. P. Strandborg, of the Portland
Railway, Light & Power Company,
Portland, Ore., president of the Public
Utilities section of the Associated
Advertising Clubs of the World,
has been appointed a member of the
general reception committee to receive
100 or more representative advertising
and business men of the British Empire
who will arrive in the United States the
latter part of May for a tour of the
Eastern and Middle Western sections of
the country. The delegation will be
composed of publishers, advertising
specialists and representatives of large
British industrial concerns. The party
will attend the annual convention of the
Associated Advertising Clubs of the
World at Atlantic City early in June.

Col. Charles Keller, who has been
engineer commissioner and chairman of
the Public Utilities Commission of the
District of Columbia, has become asso-
ciated with the Byllesby Engineering
& Management Corporation, Chicago.
Colonel Keller’s immediate assignment
will be business manager of the EIl
Dorado hydro-electric project, now
under construction by the Western
States Gas & Electric Company on the
south fork of the American River near
Placerville, Calif. This water power
will have an initial installed capacity of
27,000 hp. and an ultimate capacity of
more than 100,000 hp. Colonel Keller
is an honor graduate of the United
States Military Academy at West Point,
having been graduated as No. 2 in the
class of 1890. After graduation he
took the usual post-graduate course,

and for a number of years served a
assistant in various engineering dis-
tricts throughout the country.

Henry R. Trumbower, member of the
Wisconsin Railroad Commission sinet
1918, has resigned to accept an appoint-
ment with the United States Depart-
ment of Agriculture in charge of an in-
vestigation of the economics of trans-
portation as it relates to marketing and
distribution of farm products. The
regular term of Mr. Trumbower on the
Railroad Commission expired on Feb. 1,
but he was retained by the Governo
In his new position Mr. Trumbow:
will make a special study of the po
bilities~ of extension of motor tru
transportation of farm products. H
work will be done in connection
the bureau of agricultural econo
and the bureau of public roads of )
Department of Agriculture. Mr. Trun
bower was appointed to be a member
the Railroad Commission by Govern
Philipp in 1916 to succeed Halfo
Erickson for the unexpired portion
his term. In February, 1917, he
reappointed to a full six-year te
Mr. Trumbower was a professor ¢
economics at the University of W
consin from 1910 to 1918.

Obituary

Donald Strode Barton, former ge
eral manager of the Canadian Elec
Light Company, Levis, and consul
engineer of the Quebec Railway, Ligk
Heat & Power Company, is dead. M
Barton was born in India and was ed
cated in England. He went to Canad
in 1900. He settled in Montreal an
practised his profession there for
years, when he accepted the appoin
ment as general manager of the Can
dian Electric Light Company, and ;
the same time became consulting eng
neer of the Quebec Railway. When
Levis company was absorbed by
Quebec Railway he remained with
company in the capacity of consulting
engineer,

Frank E. Russell, general manager ¢
the Tucson Traction Company and
Tucson Gas, Electric Light & Po
Company, Tucson, Ariz., died at
home in that city on April 15, at th
age of sixty years. Mr. Russell suf
fered a breakdown in health in J
1922, being taken with a severe atta
of sciatic rheumatism which finally
veloped into pneumonia, from whic
complication of diseases resulted.
Russell began his public utility car
with the Western Union Telegraph
Company, subsequently becoming
tive in the organization of the Tue
Gas, Electric Light & Power Compa
in 1892. Shortly thereafter he w
appointed general manager and
mained as such until the time of
death, a period of more than thirty-
years. In 1910 the Tucson Com
became a unit of the Federal Light ¢
Traction Company, New York.
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A Department Open to Railways and Manufacturers
for Discussion of Manuflacturing and Sales Matters

Manufactures and the Markets

Extensive Car Rehabilitation
Plan for D. U. R.

An extended program of car rehabili-
ion has been laid out by the Detroit
ited Railway for 1923. Eight trail-
which were purchased three years
for the Pontiac line will be equipped
h motors, as the company has
pted the policy of using no more
ers on the Pontiac line. Fifteen of
older type of interurban motor cars
also being pushed through the shop
rebuilding into modern-type cars.
company is also rebuilding two of
60-ton locomotives with box bodies
that they can be used for freight
rying in addition to hauling cars.
The shop program alse includes the
building of eight trail cars which
re originally designed for p.a.y.e.
rance and exit at the front end.
hese will be changed by the elimina-
n of the large front platform and
e construction of a rear platform
id a smoking compartment. There
ill also be a rearrangement of the
ter system. In this way the cars
be used p.a.y.e. in the city and the
es can be collected in the usual way
. on the interurban run. Fifteen of the
Ider type of city cars with a side aisle
also being remodeled and fitted with
nt and rear bulkheads and a change
the aisle to the center.

Two locomotives are being added to
equipment. The bodies are being
It by the Cincinnati Car Company
d Standard C-80 trucks are being
d with 34-in. wheels. The electrical
ipment will consist of Westinghouse
-A-5 motors with H.L.F. control.
ch locomotive will be able to haul
teen trail cars These engines will
ng the locomotive equipment of the
¢company up to sixteen.

Existence of Trade Associations
Approved by Chamber
of Commerce

. Approval of the existence of properly
"ﬁnctioning trade associations for each
| Important branch of industry and com-
| merce in the country was voted by
| business organizations affiliated with

the Chamber of Commerce of the
‘ ited States in a preliminary refer-
dum canvas on April 13. Eight

arate propositions relative to the
activities of trade associations were
submitted.

The propositions were taken from the
report of the special committee created
y action of the board of directors of
e national chamber in 1922 to “make
| general survey of trade associations,
sider activities of trade associations
hich are in the interest of the public

and of the fields of enterprise which
are represented.”

Philip H. Gadsden, Philadelphia,
vice-president of the United Gas Im-
provement Company, headed the
committee as chairman,

The committee expressed itself as of

the opinion “that, while a minority of

trade associations may have engaged in
practices which have laid them open
to complaint under the law with respect
to restraints of trade, the vast majority
have proved their great value for the
advancement, day by day, of the proc-
esses of production and distribution.”

In expressing opposition to govern-
ment control of trade associations, the
committee said:

The possgibility that a trade assoclatlon
may err by vlolating a statute no more
justifies any attempt on the part of govern-
mental authority to control trade associ-
ations In all their actlvities than the
possibility of lllegal acts on the part of
indlviduals warrants like supervislon over
all their actlons. Such supervision would
inevitably restrict the freedom of action of
trade associatlons In meeting the problems
which they exist to solve.

The committee laid down as its
recommendations three rules with re-
lation to the statistical activities of
trade associations, as follows:

Reports of members to thelr assoclation
should be accurate and sufficlently complete
to prevent mlsconstruction. .

the

As distrlbuted to the membership,
statistles should not be-accompanied with

any Interpretation or other comment which
could Induce or facllitate concerted action
on the part of the members.

All statistics regarding prices should be
confined to closed transactions, and should
not refer to pending transactions or future
transactions.

In summarizing its conclusions the
committee said:

The committee belleves that trustworthy
Information concerning capaclty, production,
stocks, sales and prices s essentlal to
the effective operatlon of Industry and trade
under competitlve condltlons. The volun-
tary reporting of such information to trade
associations and the subsequent publlcation
and dissemination of such informatlon in a
manner which makes it available not only
to contributors but also to consumers and
to the public generally is beneficlal alike
to the field of business and the public and
does not constitute a restralnt of trade.

$1,000,000 for New Buildings

Real estate and building activities
of the Indiana Service Corporation,
Fort Wayne, Ind., will involve nearly
$1,000,000 before the ecompletion of
present plans. Half of this sum has
been set aside for the erection of the
first unit of the Spy Run Avenue-Kamm
Street carhouse.

When complete with carhouses 290 ft.
x 90 ft. and a washhouse 290 ft. x 25 {t.
there will be an initial investment of
$100,000. . These buildings, together
with twenty-eight tracks to be located
between the carhouse and the Randolph
Street side of the company’s property,
will be completed this year.

The first carhouse to be erected will
be of the two-story type, the lower
floor to be used for car repair and barn
work while the second floor will con-
tain the offices of the city lines, super-
intendent and clerks and rooms for the
employees. In the second building to
be erected will be the wash shop and
other departments.

ELECTRIC RAILWAY MATERIAL PRICES—MAY 1, 1923

Metals—New York

Copper, electrolytic, cents perlb 16.50
Lead, cents per 7.65
Nickel, cents per1 27.50
Zinc, centaperlb, ... .. 7.10
Tin Straita, cents perlb 45.25
Aluminum, 98 to 99 per ce ents per lb 25.75
Babbitt metal, warehouse, centa per lh.:

o s R 65. 00

Commercial. cooveorensn o cnennnnnnnonnn 40. 00

Bituminous Coal

Smokeless mine run, [.o.b. vessel, Hampton

Raads o e 25

Somerset minerun, Boston................ 3.175
Pittaburgh mine run, Pittsburgh........... 2.00
Franklin, 111, acreenings, Chicago.......... 1.95
Central, I1l., screeninga, Chicago. . 1.575
Kansas screenings, KanaasCity............ 2.625
i Track Materials—Pittsburgh
Standard Bessemer steel rails, gross ton. . ... $43.00
Standard open heartn rails, grosa ton......... 43,00
Railroad spikes, drive, Pittsburgh base, centa

Pt e o o o S 3015
Tic plates (flat type), centa perib... e )
Angle bara, centsperlb............ e 2575
Rail bolta and nuts, Pittsburgh base,cents lb.  4.375
Steel bars,centsperlh....... ... ... ..... 2.575
Tics, white oak, Chicsgo, 6 in.x8 in.x8} ft. 1.50

Hardware—Pittsburgh

Wire nailg, baseperkeg................... 3.00
Sheet iron (28 gage), centaperlb........... 4.00
Sheet iron, galvanized, (28 gage), centa perlb .25
Galvanized barbed wire, centsperlb........ 3.80

Galvanized wire, ordinary, centaperlb..... 4 2:45
Waste—New York

Waste, wool, centa perlb
Waste, cotton, (1001b. bale), cents perlb.:
TR oy e o s 13 o R U SO G lI-Ig.SO

Paints, Putty and Glass—New York

Linseed oil, (5 bbl. lots), rentspergal....... 1.17
‘White lead, (1001b. keg), cents pe1 lb..

Turpentine, (bbl. lota), pergal.... ........ §1 42
Car window glasa, (aingle atrength), first

three brackets, A quality, discount*. ., ... 84.0%
Car window glass, (single atrength), first

three brackets, B quality, disconnt*.. ... 86.0%
Car window glasa, (double strength) all sizea,

A quality), discount®.............0000nn 85.0%
Patty, 1001b. tins, centsperlb............. 5.05

*These pricea are [.0.b. works, boxing
chargea extra.

Wire—New York i

Co %er wire baae, centaperlb.............. 19.375

Rug er-covered wire, No. 14, per 1,000(t.... 7.75

Weatherproof wire base, centaperlb........ 19.50
Paving Materials

Paving stone, granite, 4 x 8 x 4, [ob.

Chicago, dressed, perag.yd.............. $3.50

Common,persq.yd........oooeenn.. sor ol
Wood block paving 34, 16 treatment, N. Y.,

per de3}8}4NYI000 3.19
Paving bric x 81 x4, N. Y. per 1, in

earloadlota.. . c-ii oot s nin 54.00
Crushed atone, 3-in., carload lots, N. Y.,

pereuyd....... o somner PP S e 1:75
Cement, Chicago consumers net prices, with-

OUL BREA. ... .o o riois v gisis 2 v ssin o s sinieis o EeiE 2.20
Gravel, 2-in.,en yd., N. Y. ..ooonvovn oo 2.25
Sand, cu.yd., N. B R 1.25

0ld Metals—New York
Heavy copper, centaperlb................ 13.75
Light copper, centsperlb................. 11.75
Heavy brass, centsperlb,....ocoee. vt 7.50
Zing, old scrap, centsperlb................ 5.00
Yecllow brasa, centa perlb (hesvy). .. ....... 7.50
Lead, heavy, centaperlb.................. 6.75
Steel car axles, Chicago, netion............ 24.25
0ld ear wheels, Chicago, grosston.......... 26.25
Rails (short), Chicago, grosston. .......... 24.75
Rails, (relaying), Chicago, grosston. .. ..... 33.50
Machine turnings, Chicago, net ton......... 14.25
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Rolling Stock

Chicago Surface Lines will shortly
purchase seven trailers to replace those
lost by fire.

Wisconsin Public Service Company,
Green Bay, Wis., expects to receive soon
gix new cars being built by the St. Louis
Car Company for service in Green Bay.

Chickasha (Okla.) Street Railway is
remodeling a nine-bench open car for
one-man operation by placing the seats
lengthwise, installing hand - operated
gates and steps, closing the ends and
sides with wire netting and installing
fare boxes.

New York Central Railroad, New
York, N. Y., has ordered thirty new
multiple-unit cars, delivery to be about
July 1. They are practically the same
as the last lot ordered. This brings the
total up to 286. The road has seventy-
three locomotives. None has been
added since 1916.

Lake Superior District Power Com-
pany, Ashland, Wis., recently lost an
interurban car by fire which broke ont
when the car was midway between Bes-
semer and Ironwood. Interurban serv-
ice will not be decreased as the com-
pany will operate on this line new
equipment which it has just received.

Track and Roadway

Detroit Municipal Railway has a
budget this year of $650,000 for special
trackwork. This will include pieces all
thbe way from a single frog to a grand
crossing.

Montreal (Que.) Tramways will pro-
ceed shortly with a double-track exten-
sion on Rosemount Boulevard between
Papineau Avenne and First Avenue,
Rosemount.

Los Angeles (Calif.) Railway has in-
stalled a new crossover on Central Ave-
nue north of Sixth Street for the con-
venience of cars operating out of
Division 1.

Tennessee Electric Power Company,
Chattancoga, Tenn., is at work on a
program of improvements which ecalls
for an expenditure of about $355,000.
Of this amount $106,000 will be spent
in the railway department.,

Easton (Pa.) Transit Company will
soon extend its lines to Twenty-fourth
Street. H. H. Paterson, vice-president
of the Lehigh Valley Transit Company,
will go to Easton in the near future to
attend a conference regarding the ex-
tension.

Trenton & Mercer County Traction
Corporation, Trenton, N. J., will relo-
cate the tracks on Pennington Avenue,
from Prospect Street to Parkway, and
place them in the middle of the street.
A double track will be laid on Prince-
ton Avenue, a distance of about a half
mile,

Philadelphia (Pa.) Rapid Transit
Company will be in a pesition to build
several additional lines because Mayor

Moore has permitted the five ordinances
providing for cross-town trolley lines
to become laws without his signature.
In allowing the bills automatically to
become laws, the Mayor yielded to the
suggestions made by many persons who
reside in the neighborhoods which will
be served by the proposed lines.

Power Houses, Shops
and Buildings

1
L

Hydro-Electric Power Commission of
Ontario this year will spend abont
$1,000,000 for electric railway improve-
ments. This ineludes a new carhouse
and terminal in Toronto to be used
jointly with the Toronto Transportation
Commission. A new power house will
be erected at Lake Simcoe and one or
more new sunbstations are on the
program.

New Orleans, La.— The two 72-in.
pipes which supply water for the plant
of the New Orleans Public Service, Inc.,
at the foot of Market Street, in New
Orleans, have been found inadequate
since the installation of the new 20,000
kw. turbine. In consequence it has
been decided to build a new reinforced
concrete intake tunnel, 8 ft. x 10 ft.,, to
cost with connections about $500,000.
When in operation at its full capacity,
the plant requires 11,570,000 gal. of
water an hour. The work on the tunnel
will be started when the water in the
Mississippi River recedes to a lower

level. The Commission Conncil and the
Orleans Levee Parish Board have
aunthorized the construction of the
tunnel.

Trade Notes

W. J. Jeandron, American represen-
tative of Le Carbone brushes, sailed for
Europe recently for a six weeks’ visit
to the factory at Levallois-Perret.

Borne Scrymser Company, New York,
N. Y., announces the removal of its
New York offices to the Whitehall
Building, 17 Battery Place, N. Y.

Bridgeport (Conn.) Brass Company
has announced the removal of its New
York offices from the Woolworth Bnild-
ing to the Pershing Square Building.
F. Morton Clark has been made district
sales manager and Arthur J. Nelson
sales manager of the fabricating divi-
sion at the main office in Bridgeport.

Pure Carbon Company, Wellsville,
N. Y., announces the recent establish-
ment of a Minneapolis representative,
the Charles A. Etem Company, 917-A
Marquette Avenue, Minneapolis, Minn.
This representative is in an excellent
position to give personal engineering
service on all brush problems and re-
quirements in this territory.

Musashino Railway of Japan has
placed an order with the Westinghouse
Electric & Manufacturing Company,
through Takata & Company, agents for
the Westinghouse Company in Japan,
for three electric locometives, two
motor car equipments and two trail car

equipments. Each locomotive will be
equipped with four Westinghouse 100-
hp. motors geared direct to the driving
axles, and will weigh 33 tons. The loco-
motives will be controlled by standard
electro-pneumatic contro] and will oper-
ate over a 1,200-volt system. The
mechanical parts for the locomotives
will be furnished by the Baldwin Loco-
motive Works.

Allen B. Coffman has resigned as
sales engineer for Crouse-Hinds Com-
pany, to become manager of the Phila-
delphia district for the Reliance Elec-
tric & Engineering Company, Cleveland,
Ohio, manufacturer of electric motors..
For the past three years while con
nected with Crouse-Hinds Company, M
Coffman made a study of different typ
of electrical installations in various in-
dustries from Pennsylvania to Florida.
Previous to his association with Crouse-
Hinds Company, he was assistant ele
trical engineer for the Philadelphia
Reading Railroad for approximately
four years, having gone with it from
the Pennsylvania Railroad -electrical
department. Mr. Coffman will continue
to make his headquarters in Philadel-
phia and will be located in the Reliance
Electric & Engineering Company’s office
in the Perry Building, Sixteenth &
Chestnut Streets.

Chausse Oil Burner Company has
been incorporated in Michigan to manu-
facture oil burning apparatus for
asphalt street repairing, installation in
electric railway cars, production of
house furnace burners and the manu-
facture of oil burming hand torches.
The company is incorporated for $100,
000. Its officers are W. McK. White,
president; W. G. Chausse, vice-pres:
ident; Wray P. White, secretary. Office!
have been opened at 206 Lincoln Bnild-
ing, Detroit, and plans are being made
for location of a factory either in
Detroit or in a near-by city. The ap-
paratus which the Chausse Company
will make has been produced in a small
way for several years for use by steam
and electric railways, street I!paving
contractors and municipal boards o
work. The 3-gal. Chausse torch, use
for thawing switches and signal mecha-
nism, has been a standard in steam rail-
way signal departments for several
years.

-

S

New Advertising Literature

Mica Insulator Company, New York,
N. Y., has issued a circular, together
with a revised price list and discount
sheet, of its electrical insulating mate-
rials. The price list is got up for the
convenience of jobbers, dealers and all
those using insulation materials.

Lebanon Boiler Work, Philadelp
and Lebanon, Pa., is distributing B
letin 23-A, describing its Uniflow im.
proved return tubular boilers. Among
other things the bulletin points out tha
of 465,000 stationary boilers in th
United States in 1920 (omitting thos
in the contracting field), 60 per cen
were of the fire-tube type, mostly hori-
zontal return tubular boilers.
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The correct principle is there!

PEACOCK

Improved Brakes

utilize an eccentric winding drum

EVERAGE applied when required and in the amount
required, is the underlying reason for the striking
success of Peacock Brakes.

The ordinary hand- brake system, winding chain, as it
does, on a little spindle or a circular drum, entirely misses
the fundamental requirements for an adequate hand
brake. That requirement is that it shall apply maximum
braking power in the shortest possible time. With its
fixed radius winding spindle, the ordinary hand-brake
unit sacrifices either speed or braking power, or it must
compromise between the two.

Both speed and braking power are gained with the
Peacock patented eccentric chain-winding drum. The
eccentric is right in principle. It gives fastest winding
on the largest radius while the chain is loose—then as the
chain tightens up, the smallest radius becomes effective
in giving maximum pull on the brake chain.

Actual competitive tests have proved that the Peacock
Improved Brake stops the car in the shortest time under
practical service conditions.

Try them out yourself!

National Brake Co., Inc.
890 Ellicott Sq., Buffalo, N. Y.

Canadian Representative:

Lyman Tube & Supply Company, Limited, Montreal, Canada
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Ford, Bacon & Davis

Incorporated
Business Established 1894

115 BROADWAY, New York
“IILADELPHIA CHICAGO SAN FRANCISCO

THE J. G. WHITE
ENGINEERING CORPORATION

Engineers—Constructors

Iadustrial Planta, Buildlngs, Steam Power Plants, Waler
Powers, Gas Planta, Steam and Electric Railroads,
Transmission Systemsa

43 Exchange Place, New York

STONE & WEBSTER

JOHN A. BEELER

Incorporated 5
OPERATING, TRAFFIC AND RATE INVESTIGATIONS
EXAMINATIONS (REEORIS S S SCHEDULES—CONSTRUCTION—VALUATIONS
INDUSTRIAL AND PUBLIC SERVICE PROPERTIES e e

NEW YORK BOSTON CHICAGO 52 VANDERBILT AVE., NEW YORK

: SANDERSON & PORTER A. L. DRUM & COMPANY
Consulting ond Constructing Engineers
ENGINEERS VALUATION AND FINANCIAL REPORTS

REPORTS, DESIGNS, CONSTRUCTION, MANAGEMENT
HYDRO-ELECTRIC DEVELOPMENTS

RAILWAY, LIGHT and POWER PROPERTIES
CHICAGO NEW YORK SAN FRANCISCO

RATE STUDIES FOR PRESENTATION TO PUBLIC SERVICE
. COMMISSIONS
CONSTRUCTION AND MANAGEMENT OF
ELFCTRIC RAILWAYS
76 West Monroe Street, 215 South Broad Street
Chicago, Ill. Philadelphia, Pa.

"THE ARNOLD (COMPANY

ENGINEERS—CONSTRUCTORS
ELECTRICAL--CIVIL-MECHANICAL
{05 South La Sallie Street
CHICAGO

ENGELHARDT W. HOLST

Consulting Engineer

Appraisals, Reports, Rates, Service Invesligation,
Studies on Financial and Physical Rebabilitation
Reorganization, Operation, Management

683 Atlantic Ave., Boston, Mass.

ALBERT S. RICHEY
ELECTRIC RAILWAY ENGINEER
WORCESTER, MASSACHUSETTS
REPORTS—APPRAISALS—RATES—OPERATION—SERVICE

JOE R. ONG

Consulting Transportation Engineer

Specializing in Traffic Problems and in Methods to
Improve Service and I[ncrease
Efficiency of Operation

PIQUA, OHIO

JAMES E. ALLISON & CO.

Consulting Engineers

Specializing in Utility Rate Cases and
Reports to Bankers and Investors

1017 Olive St., St. Louis, Mo.

ROBERT M. FEUSTEL
CONSULTING ENGINEER

Rate, Traffic and Reorganization
Investigations
Fort Wayne, Indiana

STEVENS & WOOD, Inc

ENGINEERS

Deslgn and Construction of Steam and Hydro-Electric Power Stations,
Transmission Lines: Railroad Electrification and Industrie]l Plants.

Reports and Valuatlons

M and Fi

of Public Utllity and Industrial Corporations.
Mahoning Bank Bldg. 120 Bro
Youngstown, Ohio ge}év Yag:{i“

~

WALTER JACKSON
Consultant on Fares, Buses, Motor Trucks

Originator of unlimited ride, transferable weekly
pass. Campaigns handled to make it a success.

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

HEMPHILL & WELLS

CONSULTING ENCINEERS
Gardner F. Wells Jahn F. Layng Albert W. Hemphill

APPRAISALS
INVESTIGATIONS COVERING
Reorganization  Management Operation  Construction

43 Cedar Street, New York City

Parsons, Klapp, Brmckerhoﬁ & Douglas

WH. BARCLAY PARSONS . BRINKERHOFF
EUGENE KLAPP “' DOUGLAS

E ngmeers—Constructors—M anagers

Hydro-electric Railway Light and Industrial Plants
Appralsals and Repaorts
LEVELAND NEW YORK
1570 Hanna Bldg. 84 Plne 8t.
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e AODERSHe
Byllesby QUALITY (/YOI R SERVICE
Engineering & Management SNCE|BET
Corporation
208 S. La Salle Street, Chicago

—

New York Tacoma

KELLY, COOKE & COMPANY

Engineers

424 CHESTNUT STREET
PHIiLADELPHIA

149 BROADWAY
NEW YORK

Dwight P. Robinson & Company

incorporated
Design and Construction of
Electric Railways, Shops, Power Stations

125 East 46th Street, New York

Montreal

Yonngstown
Rio de Janeiro

Chicago
Los Angeles

Philadeiphia

J. ROWLAND BIBBINS

Engineer—921 Fifteenth St., WasuincToN, D. C.
TRANSPORTATION

Complete Transit Surveys and Development Pro-
grams, adapting Motor-Transport, R.R. Terminal and
City Plans. Traffic, Service, Routing, Operation and

Valuation.
EXPERIENCE IN 20 CITIES

t

Transmission Line and Special Crossing
Structures, Catenary Bridges
WRITE FOR OUR NEW DESCRIPTIVE CATALOG

ARCHBOLD-BRADY CO.

DAY & ZIMMERMANN. Inc.

Engineers and Contractors SYRACUSE, N. Y
ENGINEERS

l Dz.rg , Construction
alua

Reports, tions, Management
New YORK PHILADELPHIA cHicaGo

ANDREW SANGSTER & COMPANY

Consulting Accountants
New York and Chicago
Rate Investigations
Depreciation Studies

Consolidations
Reports to Bankers

25 Broadway, New York

THE P. EDWARD WISH SERVICE

50 Church St. Street Railway Inspecti 131 State St.
NEW YORK DETECTIVES BOSTON

When writing the advertiser for information or
prices, a mention of the Electric Railway
Journal would he appreclated.

Y virtue of its success as manu-
facturers of railroad car fix-
tures during the past thirty-five
years,the O.M.Edwards Company
is qualified to design and make bus
equipment of a very high standard.

Edwards Fixtures
Complete the Comfort
of Passengers

Edwards Bus Window Fixtures are de-
signed for ease of attachment, freedom from
trouble, beauty of appearance and enduring
service.

Edwards Anti-rattle Devices stop the jar-
ring racket of loose window sash so annoy-
ing to passengers, and protect the glass from
breakage because of too rapid dropping.

Used By Many Of The Best Known
Bus Lines In America

- .
Window fixtures

All metal sash balances

Sash locks and racks
Sash lifts

Anti-rattle compression
devices

Metal stop casings and
parting stops

Top, bottom and side
weather stripping

Steel vestibule trap doors

Trap door locks and
latches

N 4

o EDWARDN e

Canadian Representative:
Lyman Tube and Sappiy Co., Ltd., Montreal and Toronto

Eain Offi ot amd Fadory

Syracuse

Qucsoo  rawvoes
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Air brakes are adjusted to operate best at
certain definite pressures.

To get those pressures—and maintain
those pressures, there should be no leaks.

Leaks in the air lines can be found and
quickly remedied.

But most air is “lost” because of worn
rings in the air compressor.

There you have it—it’s all a matter of
clearance.

For if the clearance permits the air to
leak past the rings, it’s like trying to carry
water in a leaky bucket.

If the rings are badly worn there’s no
cure but new rings.

If the wear is not great, it can be stopped
by the use of the correct grade of Lubri-
cating Oil.

This is so. And we have proven it on
thousands of cars by providing the right
grade of Texaco Electric Railway Com-
pressor Oil.

Texaco Electric Railway Compressor Oils
are made in two grades—a summer grade
and a winter grade—because the use of
oils adapted to seasonal conditions is just
as important on compressors as on any
other piece of equipment.

Give ‘Em Air

Compressors lubricated with Texaco Elec-
tric Compressor Oil don’t “smoke.” This
splendid lubricant holds compression so
well that no excess oil is carried over to
vaporize or cause that blueish cloud of
“smoke."”

This condition of perfect lubrication
prevents wear as well as carbon in the
cylinders. When air compressors are im-
perfectly lubricated the rings wear; oil
leaks past—carbonizes. Carbon scratches
rings and cylinder walls—more wear;
more oil leakage and continual loss of
compression.

On the other hand in a Texaco lubricated
compressor the rings fit snugly after many
miles of service. THAT means an efhi-
cient air compressor—one that delivers
the full amount of air with each stroke.

You can tell a Texaco lubricated air
compressor by its action. A few crisp
beats and the air receiver is filled up to
the required pressure. Your motormen
don’t have to wait for the air—it’s there
when they need it.

Remember this:—A leaky air compressor
is like a boy filling a tank with a leaky
bucket. He can do it but it takes more
trips to get the work done.

There is a Texaco Lubricant for Every Purpose.

and they are unexcelled for the Lubrication of Street

Railways, on. Rolling Stock, in Power Plant or Shop.

May 5, 1923
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THERMIT RAIL WELDS

Making a Thermit weld in Indianapolis—The Thermit reaction

No Joint Troubles for Indianapolis!

“Qur experience based on four years is very favorable and is proven
by our increased orders for 1922’—so says the Engineer of the Indian-
apolis Street Railway, which has already installed about 2,000
Thermit Welds.

The rapidly growing appreciation of street railways in favor of the
Thermit Rail Weld is emphatically proved by the large number of
Thermit welds ordered in 1922, which increased almost 3009% over
the previous year. An analysis of this increased business brings out
some very striking facts:

1—A very large part of the increase is traceable to re-orders from
customers who have been using the process for years, some for ten
vears or more, and who used it on a still greater scale in 1922 because
of the excellent results previously obtained.

2—A very great part of the increase is due to business from prop-
erties who have never used the process before but who adopted it
when they found out how efficient and economical it has proved to
be on the other properties. Most of these new properties adopted the
Thermit Rail Weld not because of solicitation on our part but on
the recommendation of other customers.

3
3
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If you contemplate any track construction tell us
the approximate number of joints and section
number of rail so that we can submit an estimate
on the cost of eliminating your joints and pro-
longing the life of your track.

120 Broadway, New York

PITTSBURGH CHICAGO BOSTON S. SAN FRANCISCO TORONTO
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Report of Investigation of

“INDIANAPOLIS”

Type of Welded Rail Joints

They Meet All Requirements

To Wit as Follows:

1.

Conductivity—138°,—United States
Bureau of Standard Test.

Strength—Over 100%—Robert W.
Hunt & Co., Testing Laboratories.

. Endurance—!11 Years in Service—

Still Intact.

Dependable—Less than 19, Failure.
When installed as directed by manu-
facturer.

. Economical—Cost I.ess Than Bolted

- and.Bonded Joints.

J. J. Costello

Available—Any road. Any quantity
—from One (1) to Ten Thousand
(10,000).

Universal—In use on over 125 Dif-
ferent Rail Sections.

. Endorsed—In use on over 200 prop-
erties.

WHY?

Because —

They are Scientifically Designed
A Special Product for a
Specific Purpose

Completely and Perfectly Effecting the

“CONTINUOUS RAIL”

“Perfection in Principle Proven
in Performance”

The Indianapolis Switch & Frog Co.

SPRINGFIELD, OHIO

Boston, Mass.

New England Representative

|
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Meritas Leather Cloth has been a
leader in this field, in both quantity
and quality production for the
last twenty years. It has been
tried and consistently proved su-
perior, in thousands of severe tests.

A digest of a report made by the
Air Service, U. S. Army, contains a
statement that Meritas Leather
Cloth stood up better than any
other ever seen at that testing sta-
tion; that Meritas looks and works
like real leather, and after many

factory.

The Heat Test

lold a lighted match under corner of Meritas Leather Cloth,

Notice there Is no rlin of free oll precediog flame, There Is

no noa-Grylng oil la Merligs {o come to the surface, get stieky

c}x‘r staln ctothes. Try thla on uther materlals snd see what
appens,

severe tests was found very satis-

ELECTR’IC RAILWAY JOURNAL

Endorsed as superior, after U. S. Army Tests

A supplemental report on the same
subject states: ‘It is superior to
practically all of the other samples
of imitation leather upholstering
fabric which have been used to
date.”

No service can be required of a
leather cloth that is more severe
than the thorough and exacting tests
of the U. S. Government.

Samples for your specific requirements
will be sent, on request.

THIE STANDARD TEXTILE PropucTts Co.
8320 BROADWAY, NEW YORK

Dept. E. R. J.

Tke Akrasion Test

Rub the cdge of n coln across the surfoce of Merltas Lesther
Cloth. Press hard. Do I} repeatedly. No sorface coating
romes off and very iittle Impresslon is mode on the embossing.
Try (hls on other goods aod prove for yourself which stands

tie hardest wenr.

33
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OLLIER SERVICE
C sustains car card
space value by main-
taining a nation-wide organ-

ization of car advertising
experts. -
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You can teach a parrot to say “Just as Good”
but he doesn’t know what he is talking
about.

“Or Equal” is a dangerous way of specifying
when desiring Consolidated Car Fender
Equipments.

To cheapen the quality of materials con-
struction and workmanship—to make some-
thing that covers the law—is not our policy.
The Consolidated Car Fender Company’s
H-B Lifeguards and Fenders are built to
save life, to withstand exposure, abuse and
hard service to which equipments of this
kind are subjected.

The name Consolidated Car Fender Com-
pany is your protection as it is our greatest
asset.

' When ordering or specifying stipulate that
the guards or fenders be manufactured
by the Consolidated Car Fender Company.
It will pay you, and make a difference in
your maintenance costs.

Send to us for prices and information when
in the market for repair parts. We are ready
to serve you promptly.

CONSOLIDATED CAR FENDER COMPANY, Providence, R. I.
Gen. Sales' Agents—WENDELL & MACDUFFIE CO., 110 E. 42nd St., New York City
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NOTE—OQur telephone number

The Columbia Armature Stand is a patented
stand with a ten-inch height adjustment. It
protects the equipment and because of its
square thread screws, is easy for the work-
men to handle.

The roller bearings are in cradles and there
are pockets for table iroas.

It can also be adapted to many shaft repair
jobs about the shop, and will be found useful
in other ways.

If your shop is not equipped with an adjust-
able armature stand, you will find it worth
while to investigate the Columbia Adjustable
Armature Stand.

has been chonged to
Applegate 3200-1-2

e
e

3313 ATLANTIC AVE., BROOKLYN

The
COLUMBIA

Armature

Stand

|
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Pins plus—

a cost-reducing oppor-
‘ tunity which you can-
i not afford to over-look.
| Replacements required
only one-third as often
because they wear so
much longer. Fewer
pull-ins for brake fail-
ures. Accident hazard
cut to a minimum.

Specify
Boyerized Brake Pins

“It’s a hard world!”

That’s why—

we make Boyerized Parts so tough and durable. Rubbing
up against a hard World, they need be. The life of
brake pins, bushings and other wearing parts on a railway
car truck is no easy one. There’s no room there for
delicate soft-skinned equipment. It’s the tough, lasting,
glossy-finished surface given by our patented Boyerizing
Process, that more than triples the life of Boyerized parts.

The BOYERIZED List

Brake Pins Spring Posts

Brake Hangers Bolster and Transom
Brake Levers Chafing Plates
Pedestal Gibs MacArthur Turnbuckles
Brake Fulcrums Manganese Brake Heads
Center Bearings Manganese Truck Parts
Side Bearings Bushings

Spring Post Bushings Bronze Bearings

Boyerized Parts cost slightly more because they last
three or four times as long as parts of ordinary un-
treated steel. Let us quote you on your requirements.

Bemis Car Truck Company
Electric Railway Supplies
Springfield, Mass.

Representatives:
Economy Electric Devices Co., Old Colony Bldg., Chleago, Il
F. . Bodler, 903 Monadnock Bldg.. San Francisco, Cal.
W. F. McKenney, 54 First Streei, Portland, Oregon
J. H. Denton, 1328 Broadway, New York City, N. Y,
A. W. Arlin, 772 Paclfic Electric Bldg., Los Angeles, Cal.
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Reliable Brushes

for Electric Traction

To obtain LONG BRUSH LIFE with

- MINIMUM COMMUTATOR
WEAR on High Speed Ventilated
DC Railway Motors

USE GRADE No. 203

For description of our full line of brushes write
for Catalogue No. 37

NATIONAL CARBON COMPANY, Inc.

Cleveland, Ohio San Francisco, Cal.
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STAGGERIN G
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Staggcring makes it possible for the Stafford Roller
Bearing for Car Trucks to reduce journal friction
90% and to easily carry the heaviest bearing loads
for years under severest conditions.

The Stafford Roller Bearing has a double row of
staggered rollers. This exclusive—and revolu-
tionary—feature of design prevents the weight of
the car from being constantly lowered and raised
as each roller approaches and passes the crown of
the journal, as is the case with ordinary roller
bearings.

Let us show you the Stafford Roller Bearing so
you can prove the truth of this statement yourself.

Stafford—guaranteed three years

AFFORD ROLLER BEARING
A=—CORPORATION
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CHILLED IRON WHEELS
for railway and street car
service, Capacity 20,000 per

day.

ASSOCIATION OF MANUFACTURERS

25,000,000 in service.

OF CHILLED CAR WHEELS
1847 McCormick Bldg., Chicago

IRON WHEEL

May 5, 1923
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HE map above shows the location of the

50 foundries in the United States and

Canada, represented by the Association of
Manufacturers of Chilled Car Wheels.

Chicago, 4

St. Louis, 2
Buffalo, 4
Pittsburgh, 2
Cleveland, 2
Ambherst, N. S.
Montreal

Mich. City, Ind.
Louisville

Mt. Vernon, Ill.
Ft. Wayne, Ind.
Birmingham
Atlanta
Savannah
Boston

Detroit

St. Paul

Kanazaa City, Kan.
Denver

Sayre, Pa.
Berwick, Pa.
Albany

Toronto

New Glaagow, N. S. |
Madison, I1l.
Huntington, W. Va.
Wilmington, Del,
Houston, Tex.
Hannibal, Mo.
Reading, Pa.
Baltimore
Richmond, Va.

Ft. William, Ont.
St. Thomas
Hamilton

Ramapo, N. Y.
Marshall, Tex.

Los Angeles
Council Bluffa

American Railroad Association
Standards

650 1b, wheel for 60,000 Capacity Cars
700 1b. wheel for 80,000 Capacity Cars
730 1b. wheel for 100,000 Capacity Cars
850 1b, wheel for 140,000 Capacity Cars

Standard Wheel for Seventy-Twe Years
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(ALLIS-CHALMERS

Type OB
Governor for

Air Brake
Equipment

The dependability of this gov-
ernor has led to its adoption
by railways and other users
of air compressors.

Send for Bulletin 1091

LLIS-CHALMERS
| ﬂmnuacrunma COMPANY
i MILWAUKEE, WISCONSIN. U.S.A.

ELECTRIC RAILWAY JOURNAL

41

Our Cars Cost Less
To Maintain -

Safety First

e

¥ e X 1 9
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Cars of All Types

From

Birney One-Man Safety
To

Large City and Interurban

SPECIALTIES

Sash, Doors, Interior Finish and
Framing, Curtains, Ventilators and
Car Trimmings, Brakes, Gongs,
Door and Step Mechanism.

“We Satisfy”
Give Us A Trial

Perley A.Thomas Car Works

High Point, N. C.
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Have you your Bates Treatise
on Steel Piles?

Bates Steel Poles

“Pole Value”

Every buyer of poles is concerned
primarily with securing the most
obvious “pole value” for the minimum
investment.

By ‘‘pole value’” we mean, ample
strength to insure uninterrupted line
service, assurance of long life, adapta-
bility for- the service contemplated,
moderate maintenance costs and initial
costs that are not prohibitive.

atesEandeSteelT:uss @.

JLLIONIS MERCHANTS BANK BLDG CHICAGO, ILL.

(" ONE PIECE T\
EXPANDEDDl I ‘S
\J STEEL X

ANDERSON LINE MATERIA

Adjuslahle Insulaled
Crossover

TRADE

Reg. U. S. Pat. Off.

Estate Trust Bldg.
E C. 4, 38-39 Upper Thames St.

Round Top

Suspension

Albert & J. M. Anderson Mfg. Co.

Established 1877
MARK 289-293 A St., Boston, Mass.

Branches—New York, 135 Broadway. Philadelphia, 429 Real
Chicago, 105 So. Dearborn St. London,

Straight Line

with
Aetna Insulation

For over twenty years, Anderson Line Material
has been a leader in the field because of its em-
inently satisfactory and long service. Aetna In-
sulation has helped to make this reputation for it.

Aetna Insulation is our own special compound.
Developed years ago, it has continued ever since
to meet the exacting requirements of electric rail-
road line service.

—Let us send our catalog—
!

REGISTBRED
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Safeguard Your Highway Crossings
Wlth NACHOD SIGNALS

They glvc an arrestive warning at the highway
against the approach of your interurban trains
by loud ringing bell and flashing red lights.
Before he reaches the crossing they give the
motorman a special indication that he has
started the bell ringing. Made also with
swinging wig-wag. Operated entirely from
trolley power, and at the highest possible car
speeds. Their cost is but little—and by their
insistent warning they save damage suits and
expensive litigation.

T T
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Install Nachod Highway Crossing Signals
and sleep sounder o'nights. Get your copy of
Catalog 720 telling all about them.

Remember Nachod Spells Safety!

Nachod Signal Company, Inc.
4777 Louisville Ave., Louisville, Ky.

One of the 13 Nachod Crossing Signals on ) 3
the line of the Interstate Public Service Also manufacturers of Block Signals, Automatic Headway

Company, Indianapelis, Indiana. » Recorders.

At RN

Insulating

with the

Armatures [ = DaYton
and Fields . Air Brush

Handles all materials
from the lightest disin-
fectant to the heaviest
leads and oils without
special preparation,

2—Armatures and Fields

Deep penetration, uniform and complete covering are assured
when insulating varnishes and baking enamels are applied with
the Dayton Air Brush. Experience on many properties has
proven that field and armature coils treated this way will last
longer without overhauling, and cost far less to do. The
Dayton Air Brush method is the quick efficient and economical
method.

Savings in labor and material, as compared with hand work,
will more than pay for this equipment. And the better more
durable quality of insulation results in big maintenance savings.

The Dayton Air Brush Company
17 Maryland Avenue, Dayton, Ohio
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electricity
as experts know it
and get an expert’s pay

LECTRICITY holds out today the grealest imag-
inable future. Technically trained electricians
are earning big salaries. New opportunities ap-
pear every day to those who are acquainted with up-to-
*date methods. Now is the time to take advantage of
these opportunities. The Croft Library will aid the be-
ginner as well as the expert. It is wrilten in a non-
technical manner, yet its accurateness: and thoroughness
are known to more than forty thousand Croft followers.

The Croft Library

A combined reference library and home-study
Course in practical electricity

No couree, no set of books, offers a
mastering electricity thaa the Croft Li
electrical educator. It is founded on practice—on work as it is
actually done. 1t is jammed from cover to cover with the kind
of hard-headed facts you want. Written so that the begiuner
can eagily understand it, yet so sound, so thorough, that it is
the daily guide of thousands of highly paid electrical workers
and engineers.

uicker, surer method of
rary. Jt ia a complete

Croft and success go hand in hand. If your elecirical iraining
18 oblained from these great books you are certain to win your
way 1o the top.

Free examination—no money down—

only $1.50 in ten days and
$2.00 a month until paid

Fill in and mail the coupon attached and we will send you the
entire set of eight volumes for ten days’ Free Examination. We
take all the risk—pay all charges. You assume no obligation—
you pay nothing unless you decide to keep the books. Then

$1.50 in ten days and the balance at the rate of $2.00 a month.
Send the coupon NOW and see the hooks for yourseli.

McGraw-Iilt Book Co., Inc.,
370 Seventh Avepme, New York.

Gentlemen :—Plcase send me the Croft Library of Practical
Electricity (shipping charges prepaid) for 10 days’ free_examina-
uoa. If satisfactnry, 1 will send $1.50 in ten days aad $2.00 a
moath until the special price of $1Y.50 has heen paid. 1f not
wanted 1 will write you for return shipping instructionos. (Write
plainly and fill in all lines.)

Name ..

sssssasessesanesansssan e

Home Address

»
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City and State ....veeostavscns
EmpIOYeaNhY e s v cinieletsine s v 5o 55 aloiotiaiaeaocninine
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Purdah

For centuries the purdah (veil) has been the
rule in India society.

No amount of temptation, almost, can make a
lady reveal her charms to anyone oustide her
household.

You have to belong to the family to really see
and appreciate a lady’s charms.

Commutation is a similarly shrouded affair.

IR RN RN R R R TR RN e

If you use cheap brushes you get a veiled sort
of commutation.

But unless you become one of the Morganite
family—you can’t get a really close-up view of,
and enjoyment from, good commutation.

Don’t be tempted by cheap brushes.

Main Office and Factory:
519 West 38th Street, New York City

DISTRICT ENGINEERS AND AGENTS: :
Electrle Power Equipment Corp.. Speclal Service Sales Co., 202

13th and Wood Sts.. I’hila- Russ Bldg., San Franclsco, =
delphia. California 4
Electrica] Engineertng & Mfg. s ;o
. A el pecial Service Salex Company
i i A 502 Delta Bldg., Los Angeles
J. F. Drummey, 75 Pleasant St., Railway & Power Englneerin
vere, Massachusells Corporation, Lid., 13t East- S
\\‘. IL lHendey Co., Hoge Bldg., tm d\\e Tomnw Onlsrio, =
anada -
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R.EH.
TAYLOR REDUCED HEIGHT TRUCK

WITH

S. A.
TAYLOR STRAIGHT ACTION BRAKE |,

Il SMOOTH RIDING
LOW MAINTENANCE COST—Absolute Safety

Center Plate Height 223 in. with 26 in. Diam. Wheels

For Modern Low Level Double Truck Cars, the Taylor R. H. Truck, equipped with Taylor S. A. Brake,
with large diameter hard steel pins, will provide the best possible service results from every standpoint.

TAYLOR ELECTRIC TRUCK CO., TROY, N.Y.

| SPECIFICATIONS ON REQUEST Established 1892 SEND FOR PORTFOLIO

10 seconds to change wheels!

" BAYONET

Detachable Trolley Harps

| Trolley wheel mileage can be increased and
service interruptions reduced when Bayonet
~ Trolley Harps are used. They permit
removal of wheel and harp for inspection,
| lubrication, adjustment or repair. The
change is made in a fraction of a minute—
- no tools needed.

With Bayonet Detachable Harps, there is Wheels

no need or incentive for running a wheel Sleet Cutters

which needs some minor repair. That’s the ]

kind of business which shortens the lifc of DBases with Detachable Pole Clamps
[ equipment. Bayonet Equipment helps you

. to prolong its life. g

Bayonet Trolley Harp Co., Springfield, Ohio
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Automatic

[ndications.

Given by Two
Large Lenses.

Clear and Distinct
Indications.

Sunlight will not make them

appear lighted.

Operating mechanism low on pole for easy inspection.
Indicators placed where best seen by matorman.

Send for further Information.

CHARLES N. WOOD CO.

948 OId South Building, Boston, Mass.

Chapman

Signals |

with Colored Light

L Puso < Sowthaestern

o
Lertroc ‘

(AT

on

The Baker

Wood Preserving Company
CREOSOTERS '

Washington Court House, Ohio

Cross Ties Bridge Timbers

Lumber Posts
Piling

Treated and Untreated

IV e solicit your inquiries

Creosoting Plant located
Washington Court House, Ohio
On—Penna. R.R,, B. & O. R.R,, D. T. & 1. R.R.

Operating Mills in Southern Ohio

American
Rail Bonds

CROWN

UNITED STATES
TWIN TERMINAL
SOLDER
TRIPLEX

Arc Weld and Flame Weld

Send for new
Rail Rond Book

American Steel & Wire
CHICAGO Company

NEW YORK
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International Creosoting

& Construction Co.
Galveston, Texas
Plant—Texarkana Galveston

MONEY SAVERS TO RAILWAYS

Treated railway ties, poles, piling,
bridge timbers, etc.

Beaumont

U

See our full page advertisement
in last week’s issue.
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No. 2 E
. — —— A Electric Railway E
r 2 I Automatic
L MCO Signals

ALE. U 3 Par. OFs.

for Accessibility
and Reliability

EST. 1853

{11

¢ INCINS

merican”

o 2111 COMPANY

T ors

Philadelphia, New York, Parle,England

Sales Agents:

i| Electric Service Supplies Co.
Philadelphla New York Chicago
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ELRECO TUBULAR POLES

“C:CNA}I"ERCO JOAINT

COMBINE ’

= Lowest Cost Lightest Weight
Least Maintenance Greatest Adaptability
Catalog complete with engineering data sent on request

ELECTRIC RAILWAY EQUIPMENT CO.
CINCINNATI, OH10
NewYork Ctty, 30 Church Street

THE "WiAE LOcx
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ROME WIRE

BARE AND INSULATED
Rome Merit Wins Customers
Rome Service Holds Them

ROME WIRE COMPANY

Main Plant and Executlve Offices: Rome, N. Y.
“Diamond” Branch: Buffalo, N. Y.
DISTRICT SALES OFFICES:

New York, 50 Church St. Chicago, 11, 14 E. Jackson Blvd,
Boston, Mass., Llttle Blde. Detrolt, ‘Mich., 25 ns St.
Los Angeles, Cal., J. O. Pomeroy, 336 Azusa St. 2118-L

L T T T T T e T e e e e e T T L e L

1l

AMELECTRIC PRODUCTS

BARE COPPER WIRE AND CABLE
TROLLEY WIRE

WEATHERPROOF WIRE
AND CABLE

PAPER INSULATED
UNDERGROUND CABLE

MAGNETIC WIRE

UH BT

Reg. U. 8. Pat. Office

Incandescent Lamp Cord

AMERICAN ELECTRICAL WORKS
PHILLIPSDALE, R. I.

Bogton, 178 Federal; Chlclzo 112 W, Adams;
Clncinnati, Traction Bldg.; New York, 233 B'way

NI,

[

We are prepared

to handle any high grade proposition where

VARNISHED CAMBRIC
Wires and Cables

are required.
When using gquality Wires and Cables use quality Tapes.
“MANSON" Tape, “OKONITE” Tape, “DUNDEE"” Tapes

THE OKONITE CO., Passaic, N. J.

Incorporated 1884

Sales Offices:
NEW YORK
SAN FRANCISCO

A : Csniral Electris Co., Chieago,
IiL ; Pmlngell—Andrew' Co., Boston,
The F. D. Lawrence Electrie 00..
Clnclnnm Ohla Novelty Electrie Co.,
Phihdelphh, Pa,

ATLANTA

UV THOTE LTI ORI DT UGG LT T

TRADE MARK. v

{1}
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U. S. ELECTRIC
AUTOMATIC SIGNAL

for single track block signal protection

United States Electric Signal Co.

West Newlon, Maes.

v"P (10 1 I!LHILIIIIllllll_l!l"llllll.llllll"llIllllllll||||||Illll"llllllIlllllll“""
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ANACONDA COPPER
MINING COMPANY HRASS COMPANY

_Conway Bulldmz Chicago, I, . General Offices: Waterbury, Ca

llllllllllllllIlIllllIIIIIIIIIIIIIIIIIIIIIIlIlIIIIIIIllllIlllllllllllll|lllillllllllIlllllllllllllllllllIlllllllllllllllIIllllHllllllllllllllllllllllllllllllllh

Hanilay

EY WIRE

THE AMERICAN

ﬁlllll

. INSULATED WIRES AND CABLES
| JOHN A. ROEBLING'S SONS CO. TRENTON, NEW JERSKY

WIRES, CABLES AND CABLE ACCESSORIES
Manu/factured by STANDARD UNDERGROUND CABLE CO,

Boston, New York, Philadelphia, Weshingion, Pittsburgh, Chicago, Detrolt,
St. Louts, 8an Freneisco e

AU .
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FERALITE

An up-to-date and most
cconomical process for the
Alumlnothermic welding of
rail joints. Makes the joint
stronger than the rail itseif.

Special advantages — (1) Rail
ends are butted together and
casily aligned, no inserts needed

Feralite Welded Joint

imum, only a sllzht touching up
is nceded.

The Fera'ite Rail Welding

SPECIALISTS

in the
Design and Manufacture

of

Standard—Insulated—and
Compromise Rail Joints

to fill In or adjust. (2) Smaller  process eliminates rail joints at
portions of material used. (3) a lower cost than any other

Grinding reduced fo the min- process. Write for full details.

ALUMINO-THERMIC CORPORATION

Roselle Park, New Jersey

The Rail Joint Company
61 Broadway, New York City

BARBOUR-STOCKWELL CO.

205 Broadway, Cambridgeport, Mass.
Established 1858

Lorain Special Trackwork
Girder Rails

Electrically Welded Joints

LHHIGTH TR

Manufacturers of

Special Work for Street Railways —
THE LORAIN STEEL COMPANY
Johnstown, Pa.

Sales Offices:

Frogs, Crossings, Switches and Mates
Turnouts and Cross Connections
Kerwin Portable Crossovers

Atlanta lﬂChicah go Cleveland New York
Balkwill Articulated Cast Manganese Crossings P ”;’daecl.‘;iclaCoau Rew“mﬂ;x:“"gh
United States Steel Products Company :
Los Angeles Portland San Francisco Seattle

port Representative:

ESTIMATES PROMPTLY FURNISHED Ex
United States Steel Producn Company, New York, N. Y.

UB T

WHARTON

Special Trackwork

For Street and Steam Railways

Steel Castings Gas Cylinders
ORIGINATORS OF
Manganese Steel Trackwork

WM. WHARTON JR. & CO., Inc.

High-Grade Track
Work

SWITCHES—MATES—FROGS—CROSSINGS
- COMPLETE LAYOUTS
IMPROVED ANTI-KICK BIG-HEEL SWITCHRS
HARD CENTER AND MANGANESE

g CONSTRUCTION

§ Easton, Pa.

£ Other Plants:

g T Wi T & B o, e ) Tiogs et & 1w o, New York Switch & Crossing Co.
4 = A Pl elphia, P:

g Phil ‘0’ Roli & Machine Co., Philxdelphia, Pl.p g HObOken’ N J

“mllllllIIIlll|lllllllI"IlIIlllII"IIII"uIIIIIIIIIIlIIlIlIIIIHIlllmllmIIIIIllIII"llll'llllll‘lIIlHIIll"’IIIIIIII'II"llIll""llll'll"llll"lllIIII“’:

OXYGEN

i
//sih \L % ‘f\

Nl t\.m&: “!/ "'&‘

Lapp InsulatorCo Jac eRoy MY ~

FOR CUTTING. WELDING. ETC. E
INTERNATIONAL OXYGEN COMPANY

. NEWARK NEW YORK PiTTSBURGH TOLEDO

Trade Mark

gg

Ramapo lron Works ax Fo! Com
Establizhed 1881 oy Eaublll}x'ed laag‘n’

RAMAPO AJAX CORPORATION Peirce Forged Steel Pins

with Drawn Separable Thimbles

Buocessor
HILLBURN, NEW YORK Your best insurance against insnlatar breakage
Chlcago New York Superior. Wis. Niagara Falls, N. Y.

Automstic Return Switch Stands for Passing Sldings
Automallc Safety Switch Siands
Manganess Construction—Tes Rall Special Work

Ly

GULH TR e T

Hubbard & Company
PITTSBURGH, PA. ~

g
i
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Builders since 1868 of
Water Tube Boilers
of continuing reliability

‘BRANCH OFFICES

BosToN, 49 Federal Street

PHILADRLPHIA, North American Bul!ding
PITTSBURGH, Farmers Deposit Bank Building
CLFVELAND, Guardian Building

CHICAGU, Marquette Building

CINCINNATI, Traction Building

ATLANTA, Candler Bullding

TucsON, ARiz.,, 21 So. Stone Avenue
DALLAS, TEX., 2001 Magnolia Buildin,
HoNoLuLyu, H. T., Castle & Cooke Building

WORKS

Bayonne, N. J.
Barberton, Ohio

THE BABCOCK & WILCOX COMPANY

85 LiBERTY STREET, NEW YORK

Makers of Steam Superheaters
since 1898 and of Chain Grate
Stokers since 1893

BRANCH OFFICES

Qmom, Ford Bullding

NEw ORLEANS, 521-5 Baronne Street
HouBsTON, TEXAS, Southern Pacific Building
DENVER, 435 Seventeenth Street

SaLT LAKE CiTY, 705-6 Kearns Buliding
SAN FraANcIsco, Sheldon Bullding

Los ANGELES, 404-6 Centrai Buliding
SEATTLE, L. G, Smith Buildi: g

HAVANA, CUBA, Calle de Agular 104

SAN JuAN, PorTo R1CO, Royal Bank Building

! e

i

Don’t throw
the oily
waste away!

Save Money By Reclaiming It!

This oil extracting machine is reclaiming hundreds of galluns of
perfectly good lubricating oll and many pounds of waste for the
Milwaukee Electric Rallway & Light Co. as well as many_ other
companies. It will do the same for you. It is widely used as a
real econcmy producing equipment.

Write for full details

OIL & WASTE SAVING MACHINE CO.
Philadelphia, Pa.

We Specialize in
Electric Railway Lubrication

Tulc, a lubricant, gives many advantages,
in operation and reduces the cost of lubri-
cation. Our service men are engineers,
and besides advising proper methods, will
pack your cars, show you how and why
Tulc should be used, and get money-
saving results. Ask us for details.

The Universal Lubricating Co.
Cleveland, Ohio

Scientifically and
accurately compounded to
reduce lubricating costs.

A
LUBRICANY,
N

BUCKEYE JACKS

High-grade R. R. Track and Car Jacks
The Buckeye Jack Mfg. Co.

Alliance, Ohio’

NG

(U

Shaw Lightning Arresters

Standard in the Electric Industries
for 35 years

Henry M. Shaw

150 Coit St., Irvington, Newark, N. J.

U T

U]

% ; . . GODWIN STEEL Proven by
€€ )

= ““Make 1t of Vul-Cot Fibre’’ : i PAVING GUARDS ccbramisiy e

= y . 4 vent geepage an

é : " "Adapted to all types Y. .tfei:g"“rj{:g‘]{ > vl:z‘.

g NATIONAL VULCANIZED FIBRE CO. At Write  for  Illustrated

: paving. Catalog No. 20.

w %,,,,, WILMINGTON DELAWARE W. S. GODWIN CO.. Inc. 12 E. Lexington St., Baltimore, Md.

"; glllll"llll" mmasannmn QT T
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CHILLINGWORTH

One-Piece Gear Cases
Seamless—Rlvetless—Light Welght

Best for Service—Durability and
Economy. Write Us.

Chillingworth Mfg. Co.

Jersey City, N. J.

Moore Rapid ’LECTROMELT Furnace

MAKE YOUR OWN CASTINGS
WHEN AND AS YOU NEED THEM.

PITTSBURGH ELECTRIC FURNACE CORP.

Largest Makers of Are Furnaces in the Werld
PITTSBURGH, PA.

A Single Segment or a Complete Commutator

is turned out with equal care in our shops. The orders we fill
differ only in magnitude; small orders command our utmost care
and skill just as do large orders. CAMERON quality applies to
every coll or segment that we can make, as well as to every
commutator we build. That’s why so many electric rallway men
rely absolutely on our name.

Cameron Electrical Mfg. Co., Ansonia, Connecticut

(G

LU BT
‘

FORD TRIBLOC

A Chain Hoist that excels in every feature. It has
Planetary Gears, Steel Parts, 334 to 1 factor of Safety.
Its the only block that carries a five-year guarantee.

FORD CHAIN BLOCK CO.
Second and Diamond Sts., Philadelphia
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Standard of Quality

The precise and delicate requirements of
manufacturers of dynamos, magnetos and other
electrical apparatus prescribe the use of electric
tape that is known to be of constant high
quality.
Quality is the sun total of good basic materials and
careful manufacture—the best grades of yarn plus
painstaking, skilled workmanship.
That is why thickness, width, weave, finish and
absorption are uniformly correct in HOPE tapes.
That is why, for 40 years, manufacturers of elec-
trical apparatus have found HOPE products to be
the Standard of Quality.
Let us send yvou the HOPE Sample Booklet of
. electric tape, so that you can pick out a tape to
meet your own special requirements,

HOPE Electric Tape

HOPE WEBBING COMPANY, INC.

PROVIDENCE - RHODE ISLAND
New York Troy Chicago

OHMER

Fare Registers

The indication and registration of the amount
paid are features inseparable from modern retail
merchandising.

Ohmer Fare Registers have brought these essen-
tial features to the sale of electric railway trans-
portation. y

Ohmer Fare Registers indicate and record the amount

of each fare as it is paid and produce printed detail
records of each day's business in each car.

Ohmer Fare Register Company
Dayton, Ohio

S O G T OO U U U R TR QT TR

Car Seat and

For 60 years we have been the largest im-
porters of rattan from the Far East. It
is therefore to be expected that when Rat:
tan is thought of our name, “Heywood-
Wakefield,” instantly comes to mind.

Follow that impulse and write us when in
the market for:

High Grade close woven Rattar‘i Car Seat
Webbing, canvas lined and unlined, in
widths from 12 in. to 48 in.

High Grade Snow Sweeper Rattan in
Natural and Cut Lengths.

High Grade Car Seats, cross or longi-
tudinal, covered with Rattan, Plush or
l.eather.

HEYWOOD-WAKEFIELD

COMPANY
Factory: Wakefield, Mass.

SAL¥XS OFFICES:
Heywood-Wakefleld Co. Heywood-Wakefield Co.
516 West 34th St., New York 1415 Mlchigan Ave., Chlcago
E. P. Boyle, Monadoock Bldg, San Francisco, Cal.
F. N. Grigg, 630 Louisiana Ave., Washington, D. C,
Rallway and Power Engineering Corp., Toronto and Montreal
G. F. Cotter Supply Co., Houston, Texas

Snow Sweeper Rattan

International
Fare Registers

We have given more than a quar-
ter of a century to the study of
fare collection problems and to de-
signing mechanical methods for
proper registration.

Thousands of International Regis-
ters designed and manufactured
over twenty years ago are still in
use and are today giving good
service.- .

The later designs of International
Regisiers thoroughly up-to-date are
the result of our study and experi-
e ce of twenty-five years.

It is not therefore, due to chance that
the majority ol the City Systems in the
United States are today using Inter-
national Registers but the very proof of
the exce'lent design, the superior qual-
ity of materials used and the care and
skill with which they are produced.

Type R-10
Single Register

The International Register Co.

15 South Throop Street, Chicago, lllinois
General Selling Agenta for HEEREN Enamel Badges

TR
s

nemn,
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Cleveland Fare, Boxes take
yvour fares direct from Car
Rider to Counting Room,
therefore, there is no chance for
losses between these two points.

The Cleveland

Fare Box Company
Cleveland, Ohio

The Canadian Cleveland
Fare Box Co., Ltd.

Preston, Ontario

{11}

Use only Awebco Tape on your Armatures

Field Coils have better protection when wound with
“AWEBCO Tape.” Send for samples. =

ANCHOR WEBBING COMPANY
300 Brook Street, Pawtucket, Rhode Island

D BT T

LU NI THT)
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J CORRECT IT
USE LE CARBONE CARBON BRUSHES

ik

COST MORE PER BRUSH
COST LESS PER CAR MILE

I

(LT LT e G D

W_J. Jeandron
345 Madison Avenue, New York
Pi}tsburgh Ofhice: 634 Wabash Bidg.

San Francisco Office: 525 Market Street

Caunadian Dmtrlbutors Lyman Tube & Supply Co., Ltd.,
eal and Toronto

L g g LT
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75% of the electric raxlways

| B-¥Punches

Send for Catalog
BONNEY-VEHSLAGE TOOL CO., Newark, N. J.

i

Direct
Automatic

Registration
By the
Passengers
Rooke. Automatic
Register Co.
Provldence, R. 1.

HIGH SPEED MONEY CHANGERS

mGﬂ]‘P[Iﬂ MONEY CHANGER

1923 model Supplied in
—without one or four
rivets-— tube Combi-
ready for nations
delivery

Essential wherever the rapid and accurate handling of change is
required. Now Included In the standard equipment of largest Trac-
tlon Companles because conductors demand them.

Prices and Literature sent on request

J. L. GALEF, 75 Chambers St., N. Y. C.

Exclusive Manufacturer’s Selling Agent

ELECTRIC HEATER EQUIPMENTS Communi-
catlors to

Address All

BUSH
TERMINAL
(220 361h St.)

Brooklyn,
N.Y.

Literoture on

THERMOSTAT CONTROL EQUIPMENTS Request

Eﬂ\ﬂﬂmlIllll.lﬂll.‘llllmllll"lllmmlﬂlmululﬂllllllllllIIlllllllllllllIHlIlIlIIIlllllllllllllllIllIlIIIIIIIIIIIllllllllllllllllllllllllmllﬂll'

g Car Heating and Ventilation

is one af the winter prohlems that you must
settle without delay. We can show you how
to take care of hoth, with one equipment.
. Now is the time to get your cars ready for
next winter. Write for details,

The Peter Smith Heater Company
%rmxm& 1725 Mt. Elliott Ave., Detroit, Mich.

Z

Car Seating, Broom and Snow Sweeper
Rattan, Mouldings, etc.

AMERICAN RATTAN & REED MFG. CO.

Brooklyn, N

. AMERICAN means QUALITY
RATTAN SUPPLIES OF EVERY DESCRIPTION

HALE & KILBURN
CAR SEATS

For Every Class of Service

General Offices and Works: Philadelphia
Offices: New York, Chicago, St. Louls, Weshlngton, San Francisco

T

TN

i unnne
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Tool Steel Face
as hard here_as on
very surface_ )(This is one
of ‘the reat
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The Tool Steel
Gear & Pinion Co.
CINCINNATI, O.

VENTILATORS

HE N-L New Style Type C Venti-

lator is absolutely weatherproof, lays
low on roof, looks well and meets every
requirement of ventilation. .

More than seven thousand N-L Ventilators
sold during 1922.

The Nichols-Lintern Company
7960 Lorain Ave., Cleveland, O.

N-L Products manafactured onq sold in Canade by

Railway and Power Engineering Corporation, Ltd.,
133 Eastern Avenue, Toronto, Ontario

QU T T

T T

B. A. Hegeman, Jr,, President

Tool Steel Geara and Pinions
Anderson Slack Adjosters
Genesco Paint Ollz

Donham Hopper
Anglo-American Varpish Co.,

Turnstlle Car Corporatloan
Turnat;

iles
\allonal Hand Holds
Pittsburgh Forge & Iron Co.e
Prodocts

Charles C. Castle, First Vice-President
Harold A. Hegeman, Vice-Presideot, Treas. sod Acunx Sec'y
W. C. Lincoln, Mgenosger Saies and Engineering

National Railway Appliance Co.

Grand Central Terminal, 452 Lexington Ave., Cor. 45th St.,
New York

BRANCH OFFICES:

Munsey Bldg., Washington, D. C.; 100 Boylston St., Boston, Massl. Hegeman-

Castle Corporation, Railway Exchaoge Bldg., Chlcazo. B i}

Railway Supplies

Economy Electrlc Devicea Co.,
Power Saving & Inspection
Metera

Lind Alaminum Fleld Colls

C-1 Electrle Heaters

Doot. Devicea

Varnishes, Enamels, efe,
Drew Line Material and Rallway Garland Ventilators
Specialtles Natlonal Safety Car Equipment

Co.'s One-Man Safely Cars
Flaxllnom Insalation
E-Z Car Conirol Corporation
Safely Devices

Tnemee Paint & Oil Co.’s Cement Palot
Fort Pitt Spring & Mfg. Co., Springs

Braymer’s
ARMATURE WINDING AND
MOTOR REPAIR

15 pages 8 x 9, tlustrated. $3.00 net, postpaid
This book is a compilation of practica
methode used by repsirmen and arn ature
winders. [t gives in detail those methods
which have been found by actual exper-
ience to represent best practice in a repair
ehop of average size.

TGO T T

McGraw-Htlt Book Co., 1ac.,

370 Seveoth Ave., Now York, N. Y
You may send me on 10 days’ approva
Braymer's Armuature Winding aod
Motor Repatr, $3.00 net, postpatd. 1
agree to pny for th k t

pald within 10 days of recelpt
r subacriber to the Eleetrle Rall-
wal Journal?.....cceeennenene verers

Meoaberol A ILE.E?..o0cetee.

Nameof Company........ Official Positlon......
(Boon .ent ofl approval to retall purchasers in the
U.s d Canadas only.) . F.E

NI

STUCKI
SIDE
BEARINGS

Oliver Bldg.
Pittabuegh, Pa.

Gets Every Fare

PEREY TURNSTILES
or PASSIMETERS

Use them in your Prepayment Areas and
Street Cara

Perey Manufacturing Co., Inc.
30 Church Street, New York Clty

100 New Users in the Last Nine Months
KASS SAFE’(I;Y TREADS
HIGH

in efficiency and lasting qualities
LOW

in weight, initial and upkeep costs

Morton Manufacturing Co., Chicago

0 M%
Seo the Crank of the

GREAGHEAD DESTINATION SIGN

By means of it, conductor or motorman
can change sign without leaving platform.
. All that has to be done¢ is to turn the
crank. Better investigate,

CREAGHEAD ENGINEERING CO., CINCINNATI, 0.

NI

QA‘
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EARCHLIGHT S

ECTION

POSITIONS VACANT

POSITIONS WANTED

ACCOUNTANT—Experlenced in account-
ing under text of Interstate Commerce
Commission and familiar with deprecia-
tion accounts for electric street railways.
Must also have had experience in Federal
Taxation and office management. State
present and former connections, present

salary, salary desired and reason for
change. Communications will be treated
strictly confidentlal. Address P-545,

Electric Rallway Journal, 10th Ave. at

36th St., New York.

AN executive wanted as general manager
of a combined electric, gas, street railway
property. Must be famijliar with hydro-
electric operation, property serves ninety
communities. P-549, Elec. Ry. Journal,
Old Colony Bldg., Chicago, Ill.

DRAFTSMEN, experienced steam and street

raiiway, special track work draftsmen
and calculators; advise experience and
salary in first letter. P-546, Elec. Rall-
way Journal, Old Colony Bldg., Chicago,

FIRST-CLLASS draftsman wanted for
street railway master mechanic's office.
Must be competent in car design and
should have some mechanical and elec-
trical engineering ability., P-542, Elec.
Ry. Journal, Real Estate Trust Bldg.,
Phila., Pa.

LINE Superintendent wanted for an Iast-
ern company operating fifty miles of
transmission lines within an area of
forty square miles. DMust be famlliar
with high voltage work and be able to
handle men efficiently. Give refarence
and salary expected with first letters.
P-540, Electric Railway Journal, I10th
Ave, at 36th St.,, New York.

MASTER mechanic wanted by Interurban
Railway Company located In the north-
west ; must be thoroughly competent, able
to take charge of shop, and equipment
conslsting of I5 interurban motor cars
and other traller equipment; state when
avajlable and give full references in first
reply. P-547, Elec. Railway Journal, Old
Colony Bldg., Chicago, Tl

SUPERINTENDENT wanted to take charge
of street rallway in State of Pennsyl-
vania operating from four to ten cars;
write stating experience, salary desired
and references. P-548, Elec. Railway
Journal, 10th Ave. at 36th St.,, New York.

ACCOUNTING executlve, thoroughly ex-
perlenced in all branches of large prop-
erties: street railway, light, power and
gas utllity, open for engagement. Capable
of assuming full control of all accounting
work. PW-543, Elec. Ry. Journal, Old
Colony Bldg., Chicago, 11l

SUPERINTENDENT of transportatlon.
Twenty years’ experience in electrical
llne, operating city, interurban and sub-
urban property., Good record based on
long experience with large property.
Present relations are nleasant, personal
reasons for desiring a change. PW-533,
Electrlc Railway Journal, Old Colony
Bldg., Chicago. TIl.

SUPERINTENDENT of transportatlon
with a proven successful record of 18
years on large city, snburban and inter-
urban properties, at present employed,
desires a change and will consider any
property that needs a practical, progres-
sive, efficient transportation man who is
capable of taking over all details of
transportation and handling same in a
manner that will get results and be a
credit to any property. Present rela-
tions are pleasant. Personal reasons for
desiring a change. High grade refer-
ences as to character and ability. Would
prefer city and suburban property. Ad-
dress with detalls PW-544, Elec. Ry.
Journal, 10th Ave. at 36th St.,, New York.

100 lb.

Steel Rails

with angle bars

FIRST CLASS RELAYERS

Subject to Inspection at Destinatlon
for Prompt Shipment

Wrlte or Wire

HYMAN MICHAELS COMPANY
531 Peoplea Gaa Bldg., Chicago
or 1312 1st Natl, Bank Bldg.,
Pittsburgh, Pa,

Other Offices at: New York, St. Louis,
Detroit, San Fraaoclsco

We carry in stock rails from
50 to 90 per yard.

New Motor Repair Parts

We have in stock virtuslly every part
necessary to complete all of the types of
non-interpole motors. They are new and
were manufactured by either the Westing-
house Company or the General Electrie
Company. Thecy may be purchased at 25
per cent less than the manufacturers’ pres-
ent prices.

Scnd your orders to us and deduct 25 per

cent from the current quotations.

What have psu for salef
TRANSIT EQUIPMENT CO.

Cars—Motors
601 Fifth Aveoue, New York

FOR SALE

G.E.CO. ROTARY CONVERTER

G0 cy., 13,200 or 6600 v. A.C. to 590 v.
.C., 2200 kw.

Iocludes the following:

Item 1—Type HCC, 16 pole, 2200 kw., 450
r.p.m., 590 v. Synchronous Conver-
ter with booster and instruments.

Item 2—3 type WC, 60 cy., 900 kva.,
13,200-6600 v. primary, 368 v.
secondary, water-cooled Translorm-
ers with 10% taps above and below
normal and 50% startlng tap.

Item 3—Complete 3 panel switchboard for
the above. Built 1917

Has been run only for test—prompt ship-

ment—attractive price
Picture of Converter appeared in
farch 17th fssue.

Apply General Chemical Company
40 Rector St., New York, N. Y,

ROTARY CONVERTER

1—300-kw., 25-cy. West. Will gell or trade
for 680-cy. Coaverter of sama capacity.

KANKAKEE & URBANA TRACTION CO.
Urbana, Il

FOR SALE

20—Peter Witt Cars

Weight Complete, 33,000 lbs.
Seat 53, 4—G. E. No. 258-C Motors.
E-12-H Control, West. Air Taylor Trucks.
R.H. Type. Complete.
ELECTRIC EQUIPMENT CO.
Commonwealth Bldg., Philadelpbia, Pa,

No. 201—2—3—sé.

End Entrance, Cane Seaf,

Buffalo, N. Y.

4—45-ft, Interurban Passenger and Baggage Cars—Wood Body,
Monltor Roof Motor G.E. 57,
Quadruple, 3/Turn Control Westloghouse, K-14, Single Eag-
Brakes, Westinghouse, Compressors, Nat. Brake &

?.28. 2 Baldwin Trucks, 34-in. Wheels, 4% -in. Axles, Each

L

No. 207.

51-ft. Car,
Electric

Axles, $4,500.00.

Interurban Passenger and Baggage, All Steel Center Entrance,
Motor, Westinghouse, 306 V 4 Quadruple.
trol Westinghouse H.L., Brakes, Westinghouse, with Nat.
Brake Compressor, B.B.2, Baldwin Trucks, 34-in. Wheels, 5-in,

Ten other cars in very good condition are covered by our Bulletin—mailed upon reauest.

BUFFALO HOUSE WRECKING & SALVAGE CO.

Coo-

Phone, Fillmore 1856




54

ELECTRIC RAILWAY JOURNAL

May 5, 1923

WHAT AND WHERE TO BUY

Equipment, Apparatus and Supplies Used by the Electric Railway.lndustry with
Names of Manufacturers and Distributors Advertising in this Issue

Advertising, Street Car
Collier, Inc., Barron G.
Alr Recelvers, Aftercoolers
Ingersoll-Rand Co.
Ammeters

RollebSn(mh Co.
Anchors, Guy

Electric Service Supplica Co.
Ohlo Brass Co.

Western Electric Co.
Westinghouse Elec. & M. Co.

Armature Shop Tools

Elec. Service Supplies Co.

Automatic Return Swlich
Stand

Ramapo Ajax Corp.

Automatle Safety Switch
Stands

Ramapo Ajax Corp.

Axle Stralghteners
Columbia M. W. & M. 1. Co.

Axles, Car Wheel

Bemis Car Truck Co.

Brill Co., Tha J. G.
Carnegie Steel Co.

Taylor Electric Truck Co.
Westinghouse Elec. & M. Co.

Babbitt Metal

More~Jonea B. & M. Co.
Babbltting Devices

Columbia M. W. & M. 1. Co.
Badges and Butiona

Electric Service Suppliea Co.

International Register Co.,

Th

a
Bankers and Beokera
Coal & Iron National Bank
Batterlea, Dry
National Carbon Co.
Nichola-Lintern Co.

Bearings and Bearing Metals
Bemia Car Truck Co.
Columbia M. W, & M. 1. Co.
General Electric Co.

A. Gllbe .
Nie.

Taylor Electric Truck Co.
Weatinghouse Elec. & M. Co.

Bearlngs, Center and Roller
Sld

e
Stucki Co.. A.
Bearinga, Roller
Stafford Roller Bearing Car
ck Co.
Bells and Gongs
Brill Co., The J. G.
Columbia M. W. & M. 1. Co.
Cocgsolidated Car Healing

Elec. Service Suppliea Co.
Western Electric Co.

Bendera, Raill

Ry. Track-work Co.

Ballera .

Babcock & Wilcox Co., The
Boller Tubea

National Tube Co.

Bond Testers .
Amer. Steel & Wire Co.
Elec. Service Supplies Co.

Bonding Apparatus

Amer. Steel & Wire Co.
Elec. Ry. Imp. Co.

Elec, Service Suppliea Co.
Irg})ianapolis Switch & Frog

Ohio Brasa Co.

Railway Track-work
Western Electric Co.

Bonds, Rail

Amer. Steel & Wire Co.
Elee. Rallway Imp. Co.
Elec. Service Suppliea Co.
General Electric Co.

Ohio Braas Co.

Rallway Track-work Co.
Western Electric Co.
Westinghouse Elec. & M. Co.
Book Publishers
McGraw-Hill Book Co.
Bracketa rnd Crass Arms

(See also Poles, Tles, Posts

ete.)

Bates Exp. Sieel Trusa Co.
Creaghead Eng. Co.

Elee. Ry. Equip. Co.

Elec, Serviee Suppliea Co.
Hubbard & Co.

Ohio Brasa Co.

Western Electric Co.
Brake Adjustera

Nai'l Ry. Appliance Ca.
Westinghouse Tr. Br. Co.
Brake Shoes

A(::ner‘ Brake Shoe & Fdry.

0.
Barbour-Stockwell Co.
Bemis Car Truck Co.
Rrill Co., The J. G.
Columbija M. W. & M. I. Co.
Taylor Electric Truck Co.
v%heel Trulng Brake Shoe

0,
Brakes, Brake Sysiema and _
Beake Parts
Ackley Brake & Sup. Corp.
Bemla Car Truck Co.
Brill Co.. Tha J. G.
Columbia M. W. & M. I. Ca.

General Electric Co.
National Brake Co.
Taylor Electric Truck Co.
Westinghouse Tr. Br, Co.

Brooms, Track, Steel and

an
Amecr, Rattan & Reed Mig.
Co.

Brushes, Cnrbon

Geueral Electric Co.
Jeandron, W, J.

Le Carbomne Co.
Morganite Brush Co.
National Carbon Co.
Westinghouse Elec. & M. Co.
Broshes, Graphlite
Morganite Brush Co.
National Carbon Co.
Brush Holdera

Anderson Mfg. Co., A. &

J. M,
Columbia M. W, & M. 1. Co.
Brushes, Wire Pneumatle
Ingeraoll-Rand Co.
Buses, Motor
Brill Co., The J. G.
Bushlnga
Nat'l Vulcanized Fibre Co.
Bushlngsa, Case llardened and
Manganeae
Bemia Car Truck Co.
Brill Co., The J. G.
Bns Senta
Hale & Kilburn Corp.
Heywood-Wakefleld Co.
Cables
(See Wires and Cables)
Cambric Tapes, Yellow &
Black Varnlsh
Irvington Varnish & Ina. Co.
Carbon Brushes
See Brnshes, Carbon)
Cac Lighting Appnratoa
Elec. Service Suppliea
Car Panel Safety Switches
Consolidated Car Heating

0.
Weatinghouse Elec. & M. Co.
Cars, Dump
Differential Stee! Car Co..
Inc.
Cara, Passenger,
Expreas, efc.
American Car Co.
Brill Co., The J. G.
Kublman Car Co., Q. C.
Mcch:eCummlnga Mfg.

0.
National Ry, Appliance Co.
Thomaa Car Worka

Perley A.
Wason Mig. Co.

Cars, Second Hand
Electric Equipment Co.

Cacs, Self-Propelled
General Electric Co.

Castlngs, Brass, Composltlon
or Copper

AJnd;{mon Mig. Co., A. &
Columbia M, W. & M. 1. Co.

Castinga, Funnel
Wharton, Jr. & Co., Inc.,
Wm,

Frelght

Castlngs, Gray Iron and Steel
Bemis Car ck Co.
Columbia M. W. & M. I. Co.
W%mrton. Jr., & Co., Inc.,

m.

Casatinga, Maileahle and Brass
Amer. Brake Shoe & Fdry.

0.
Bemia Car Truck Co.
Columbia M. W. & M, I. Co.
*Le.Grand, Inc., Nic
Catchers and Relrlevers,
Tralley
Electric Service Sup. Co.
Ohio Braas Co.
Wood Co.. Chaa. N.
Catenary Cnnstructlon
Archbold-Bradv Ca.
Western Electric Co.
Change Carriers
Cleveland Fare Box Co.
Galef, J. L.
Cirenit Breakers
General Electric Co.
Westinghouse Elec. & M. Co.
Clampsa and Connectors for
Wires and Cables
AJndgfﬂon Mig. Co., A. M. &

Electric Railway Equip. Co.
Elec. Serviee Suppliea Co.
General Eleciric Co.
Hubbard & Co,
WeatinghouseElec . & M. Co.
Cleaners and Scrapers, Track
(See also Snow-Plows,
Syeancrs and Brooms)
Brill Co., The J. G.
Orin Brass Ca.
C'usters and Sockets
General Electric Co.
Coal and Ash llandling
(See Conveyring and Holst-
ing Mnchinery)

to.] Banding und Winding
SAHCHINCS
Cuitmb.a M. W. & M. I. Co.
E.cctne Service Sup. Co.
Cotls, Armatnore and Fleld
Columbia M. W, & M. 1. Co.
kconomy Elec. Devices Co.
General Eleetric Co.
kome Wire Co.
wesunghouse Elee. & M. Co,
Colls, Choke and Kicking
Eleciric Service Supplies Co.
General Electric Co.
Westinghouse Elec. & M. Co.
Com-Counting Mnchlnes
Cleveland Fara Box Co.
Galel, J. L. )
International Register Co.
I'ne

Co.n Sorting Machines
Clevoiand rare Box Co.
Ga.el, J. L.

Loin \Wrappera
uieveland Fare Box Co.
Gaiel, J. L.

Commutator Slottera
E.ectric service Suppliea Co.
General Electric Co.
Westinghouse Elec. & M. Co.

Commntator Truing Devices
General Electric Co.

Comn.ntators or Parta
Cameron Elec'l Mig. Co.
Columbia M. W. & M. 1. Co.
General Electric Co.
Westinghouse Elec, & M. Co.

Compressors, Alr
Allia-Chalmers Mig. Co.
General Eleciric Co.
Ingersoll-Rand Co.
Weatern Electric Co.
Weatinghouse Tr. Br. Co.

Compressora, Alr, Portable
Ingersoll-Rand Co.

Compressors, Gas
Ingeraoll-Rand Co.

Condeansera
General Electric Co.
Ingeraoll Rand Co.
Weatlnghm.ll,se Elec. & M. Co.

Condenzor Papers
Irvington Varnish & Ina. Co.

Condults, Underground
Std. Underground Cable Co.

Coonectora, Selderless
Westinghouse Elec. & M. Co.

Connectors, Traller Car
Consolidated Car Heating Co.
Elee. Service Suppliea Co.
Ohio Braaa Co.

Cooirollera or Parta

Columbia M. W. & M. 1. Co.

General Electric Co.
Westinghouse Elec. & M. Co.
Cooiroller Regulators
Electric Service Suppliea Co.
Conirolling Syatema

General Electric Co.
Westinghouse Elec, & M. Co
Convertera, Rotary

General Electric Co,
Westinghouse Elec. & M. Cu.
Conveying and Holsting

Machiner
. W. & M. I Co.

Columbia
Capper Wire =
Anaconda Copper Mining Co.
Card Adjostera

Nat'l Vuleanized Fibre Co.
Cord, Beli, Trolley, Register,

ete.
Brill Co., The J. G.

Electric Service Suppliea Co.
Ix&}gmatioua! Register Co.,

e .
Roeblings Sona Co.. John A.
Sameon Cordage Works

Cord Connectora and Couplers
Electric Service Supplies Co,
Samson Cordage Works
Wood Co.. Chaa. N,

Couplers, Car
Brill Co., The J. Q.

Ohio Brasa Co.
Westinghouse Tr. Br. Ca.

Cross Arms (See Bracketis)

Jrassinga
Ramapo Ainx Corp.

Crassing Foundnatlons
International Steel Tie Ca.

Crossing Frogs nnd Switchea
Ramapo Ajax Corp.
Wharton, Jr.. & Co..Inc..Wm.

Crossings, Manganese
Iraj)ianapous Swiich & Frog

Ramapo Ajax Corn.

Crossing Signals (See Track,
nals, Crassing)

Crossings, Track, (See Track.
Speclal Work)

Crossings, Trolley

Ohlo Brasa Ca.

Cortains nnd Cortain Fix-
tares

Brill Co.. The J. G.
Fdward Co.. Inc.. The 0.
Electrin Service Supplies Co.
Morton Mfg. Co.

Dealers’ Machinery

Electric Fouipment Co.
Translt Eqninment Ca.

Deraillng Switches. Tee Rall
Ramapo Ajax Corp.

Destinatlon Sigus
voiirubia M. w. & M. 1. Co.
Crcaghead Eng. Co.
Electric Servive Supplies Co.
Detective Serviee
Wish Scrvice, P, Edward
Door Operating Devices
ansoudated Car Heating
]

National Pneumatice Co. Inc.

Doors and Door Flxtures

Brill Co., The J. G.

ngs{rds & Co., Inc., The
N

General Electric Co.
Hale & Kilburn Corp.
Safety Car Deviees Co.
Doors, Folding Vestlbule
National Pneumatic Co.,

ne.
Drafi Rigging, (See Coup-
Ters)

Drills, Rock
Ingersoll-Rand Co.

Jrills, Track
American Steel & Wire Co.
Electric Service Suppliea Co,
Ingeraoll-Rand Co.
Ohio Brasa Co.

Dryers, Sand

Eleciric Service Suppliea Co.

ra
Ohio Brasa Co.

Electric Grinders

Rallway Track-work Co.
Electrodes, Carbon
lr&iamnom Switch & Frog

Railway Track-work Co.
Electrodes, Steel
Ixé%xanapolia Switch & Frog

Railway Track-work Co.
Elecirleal Wirea and Cablea
American Elec. Worka
Roeblings Sons Co., J. A.
Weatern Electric Co.
Enamels
Beckwith-Chandler Co.

Engineers, Consalting, Con-

tracting and Operating
Alliaon & Co., J. E.
Andrew, Sangsier & Co.
Archbold-Brady Co.

Arnold Co.. The

Beeler, John A.

Blbbens, J. Rowland
Byllesby & Co., H. M,

Day & Zimmerman, Inc.
Drum & Co., A L.

Feustel, Robert M.

Ford. Bacon & Davis
Hemphill & Wells

Holst. Engelhardt W.
Jackaon, Waiter

KRelly. Cooke & Co.

Ong, Joe R.

Parsona, Klapp, Brinkerhoff

& Douglaa

Richey. Albert S.

Robinson & Co., Dwighi P.
Sanderson & Porter

Shaw, Henry M.

Stevens & Wood, Inc.
Stone & Webster
Eogines, Gas, 0Oll and Steam
Ingersoll-Rand Co. '
Westinghouse Elec. & M. Co,

Expanslon Jolnts, Track
Wharion, Jr., & Co., Inc.,
Wm

Extenslon Plntform Trap
Boors

Edwards & Co.. Inc., The
o.M

Fare Boxes
Cleveland Fare Box Co.
Economy Elec. Devieces Co.
Galef, J. L.
Natl Ry. Appliance Co.
Ohmer Fare Register Co.
Fencea, Waven Wire and
Fence Postg
Amer. Steel & Wire Co.
Fenders and Wheel Goards
Brill Ca.. The J. G.
Consolidater Car Fender Co.
Electric Service Sup. Co.
Le Grand. In~.. Nic,
Star Brasa Works
Fihre and Fibre Tuhing
Nat'l Vuleanized Fibre Co.
Westinghouse Elee, & M. Co.
Fleld Cnlls {See Cnils)
Flangeway Guards
Godwin Co., Inc., W. S,
Flaxlinom Insulation
Nat'l Ry. Appliance Co.
Floodlights
Electric Service Sup. Co.
Forginga
Carnegie Steel Co.
Columbia M. W, & M. 1. Co
Frogs & Crassinga, Tee Rall
Ramapo Ajax Corn
Frags, Track., (See Track
Work)
Frogs, Trolley
Ohlo Brasas Co.
Fnrnaces, Electrieal
Pittaburgh Electrin

Furnlture, Metal Oflice

Edwardg Co., Inc., The
o.M,

Fuses and Fuse Boxes
Columbia M. W. & M. 1. Co.

ngsolida.ted Car Heating

General Electrie Co.
Western Electric Co.
Westinghouse Elec. & M. Co.
Fuses, Beflllable
Columbia M. W. & M. 1. Co.
General Electric Co.
Gasketa
Westinghouse Tr. Br. Co.
Gas-Electrle Cars
General Electric Co.
Gasolene Torches
Economy Elec. Devicea Co..
Gas Producera i
Westinghouse Elec. & M. Co.
Gates,

Carnegie Steel Co.
Gear Cases
Chillingworib Mfg.
Columbia M. W, & Co.
Electric Service Supplies Co.
Westinghouse Elec. & M. Co.
Gears and Pinlons

Ackley Brake & Sup. Corp.
Bemia Car Truck Co.
Columbia M, W, & M, I. Co.
Electric Service Suppliea Co.
General Electric Co.
Nat'l Ry. Appliance Co.
Nuttall Co., R. D.

Té)ol Steel Gear & Pinion

0.

Generatlag Sets, Gas-Eleectric
General Electric Co.
Generators
English Electric Co.
General Eleciric Co.
Weatern Electric Co.
Westiinghouse Elec. & M. Co.
Glrder Raila
Lorain Steel Co., The

Gogglea, Safet
Izédlanapoljx gwik-h & Frog
0.
Gongs (See Bells and Gongs)
Graphite

Morganite Brush Co

Greases (See Lnbrlmfnts)
Grinders and Grinding

Supplles
Indianapolia Switch & Frog

Metal & Thermit Corp.
Railway Track-work Co.
Grinders, Porinble
Railway Track-work Co.
Grinders, Poriable Eleciric
Rallway Track-work Co.
Grinding Blocka and Wheels
Railway Track-work Co.
S%yni;mr Ral! Grinder Co.,

Goard Rail Clamps
Ramapo Ajax Corp.
Gunrd Ralls, Tee Rall &

Manganese

Ramapo Ajax Corp.
Gnards, Troel:;{

Elcetric Service Sup. Co.
Ohlo Brass Co.
Hammers, Pnenmatie
Ingersoll-Rand Co.
Harps, Trolley

Anderaon M. Co., A. & J. M.
Bayonet Trolley Harp Co.
Electric Serviee Sup. Co.
Nuitalli Co., R. D.

Star Brass Works
Thornton Trolley Wheel
Hendlighta

Electrie Service Sup. Co.
General Eleciric Co. -
Ohio Brasa Co.
Henters, Car (Fleciric)
ngsolidated Car Heating

Economy FElec. Deviees Co.
G'old ((}I;n Heating & Light-
ng Co.

Nat'l Ry, Appliance Co.
Smith Heater Co.. Peter
Meaters, Car, Hot Alr and

Water
Electric Service Sup. Co.
Smith Heater Co.. i’eter
Helmets, Weldlng '
Ir&diananolls Switch & Frog

0.
Railway Trick-Work Ca.
Hnists and Lifts i
Columbia M, W, & M. 1, Co.
Ford Chaln-Block Co.
Halsts, Portnble
Ingersoll-Rand Cn.

Ohlo Brasa Cn

Inatruments, Measuring, Test
In:%ﬁﬂ.‘ cording 1
Economy FElec. Deviees Co.

Fleetric Servies Sun. Ca.
General Eleetrie Ca,

Furnace Carp.

Western Electric Co.
Westingbouse Elec, & M.
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The Differential Car

An automatic dump car,”an electric locomotive, a
snow plow, and a freight car—all in one.
savings shown in track con-

struction
paving

Big

and maintenance,
work, coal hauling,
ash disposal, snow removal,
and freight transportation.

The Differential
Steel Car Co.
Findlay, Ohio

ST R

U OHUUTTD DT {1}

THE COAL & IRON NATIONAL BANK
of the City of New York

Capital $1,500,000
Surplus $1,000,000 Und. Profits $363,05°
Resou‘rces $23,743,000

Offers to dealers every facility of a New York
Clearing House Bank.

e

The Kalamazoo Trolley Wheels

have always been made of en-
tirely new metal, which acconnts
for their long life WITHOUT
INJURY TO THE WIRE. Do
rot be misled by statements of
large mileage, becanse a wheel
that will run too long will dam-
age the wire. If ounr catalogue
does not show the style you
need, write us—the LARGEST
EXCLUSIVE TROLLEY
WHEEL MAKERS IN THE
WORLD.

THE STAR BRASS WORKS
KALAMAZOO, MICH., U. S. A.

LD

L]

CTEEL

‘CARNEGIE’

When you think of Stecel—think of Carncgie

AT DT TG T N

A Reliable Air Supply

for

Shop, Switch or Signal
Service

There’s something built into a Class
“ER” compressor which makes this
smaller type stand out as superior in the
test of constant, reliable service. That
something is quality.

An Ingersoll-Rand Class “ER” unit gives
to the user of a small volume of air a
supply which he can always depend
upon. Also, efficient design minimizes
the power requirement and automatic
lubrication and valve action keep down
need of attendance.

When driven by an electric motor with
short belt drive this machine can be
equipped with an improved automatic
start and stop control—an ideal control
for switch and signal service.

Bulletin No. 3430

INGERSOLL-RAND COMPANY

11 Broadway, New York Ciiy

Atlanta Dallas Joplin Salt Lake City
Birmingham Denver Knoxville San Franclsco
Boston Detroit Los Angeles Scranton

Butte Duluth New Orleans Seattle

Chicago El Paso Philadelphia St. Louis
Cleveland Houghton Plttsburgh Washington, D. C.

For Canada, refer to Canadian Ingerso!l-Rand Co, Limited
262 St. James Stree!, Montireal

708-C

Ingersoll—Rand
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Insoiating Cloth, Paper and

Tape .

Anchor Webbing Co.
General Electric Co.

Hope Webhing Co.
Irvington Varnish & Ins, Co.
Nat'l Vulcanized Fibre Co.
Okonite Co,

sgndard Undergound Cable

0.
Westinghouse Tr. Br. Co.
Insulating Machinery
Amer, Ins., Machinery Co.
Insulating Slik
Irvington Varnish & Ins. Co.
Tosulatlon (See aise Falots)
Anderson M. Co., A, & J. M.
Electric Ry. Equipment Co.
Electric Service Sup. Co.
General Electric Co.
Irvington Varaish & Ins. Co.
Okonite Co.
Westinghouse Elec. & M. Co.

Insuiators (See alsa Line
Material)
Anderson M. Co., A. & J. M.
Creaghead Engineering Co.
Electric Ry. Equipment Co.
Electric Service Sup. Co.
Irvington Varnish & Ins, Co.
Ohio DBrass Co.
Western Electrie Co.
Westinghouse Elec, & M. Co.
Insulator Pios
Electric Service Sup. Co.
Hubbard & Co.
Insalators, High Voltage
Lapp Insuiator Co., Inc.
Inswatlen, Slet
Irvington Varnish & Ins. Co.
Insulating Varnishes
Irvington Varnish & Ins. Co.
Insarance, Fire
Marsh & McLennan

Jacks (See also Ilelsts aad
Lifts)

B,
Buckeye Jack Mfg. Co.

Columbis M. W. & M. 1. Co.
Electric Service Sup. Co.
National Ry. Appliance Co.

Joints, Rall
Rall Joint Co.

Jonrnal Boxes
Bemis Car Trock Co.

Brill Co., The J. G.

T8 tmdard

Standa nderground
Cable Ca.

Lamp Guoards and Fixtures
Anderson M. Co., A. & J. M
Electric Service Sup. Co.
General Electric Co.
Westinghouse Elec. & M. Co.

Lamps, Arc and Incandescent

(See also Headlighta)
Anderson M. Co., A. & J. M,
General Electric Co.

Westinghouse Elec. & M. Co.

Lamps, Sigoal and Marker
Nichols-Lintern Co.

Lanterns. Classification
Nichols-Lintern Co.

Leather Cioth
Standard Textile Prod. Corp

Llghtning Arresters
Shaw, Henry M.

Lightning Protection
Anderson M. Co., A. & J. M.
Electric Service Sup. Co.
General Electric Co.

Ohio Brass Co.

Westinghouse Elec. & M, Co.

Line Material (See also

Brackets, Ingulators, Wires,
Ete.)
Anderson M. Co., A. & J. M.
Archbold-Brady Co.
Columbia M. W, & M. I. Co.
Creaghead M{fg. Co.
Electric Ry. Equipment Co.
Electric Service Sup. Co.
Eoglish Electric Co.
General Electrie Co.
Huabbard & Co.
Western Electric Co.
Westinghonse Elec. & M. Co.

Lockers, Metal
Eguﬁn}s & Co., Inc.,, The

l.orlilnf: Spring Baxes
Wharton, Jr. & Ce., Inc.,
Wm

Loramotives, Electric
Generai Electric Co.
McGuire Cummings Mfg. Co.
Westinghouse Elec. & M. Co.

Lobricating Engineers
Galena-Signal Oil Co.

Texas Co.
Universal Lubricating Co.

Lubricants, Ol and Grease
Galena Signal 0il Co.
Texas Ca,

Universal Lubricating Co.

Lamber (See Polcs, Ties,

ete.)
Machine Taols
Columbia M. W. & M. 1. Co.
Maaogancse Steel Guard Ralls
Ramapo Ajax Corp.
Mangnncse' Si{ul, Special

Tr: or.
Ilédianapous Switch & Frog
0.
Wharton, Jr., & Co., Inc.,
m,
Manganese Steel Switches,

Frogs and Crossings
Ramapo Ajax Corp.
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Metera Car Watt-Hoar
Ecooomy Elec. Devices Co.
Motor Buses

(See Buses, Mator)

Meotormen’s Seata
Brill Co., The J. (3.
Electric Service Su
Heywood-Wakefleld
Woeod Co., Chas. N.

Motors, Electric
General Electric Co.
Westinghouse Elec. & M. Co.

Motor and Geverator Sets
General Electric Co.

Nuts aod Belts
Barbour-Stockwell Co,
Bemis Car Truck Co.
Columbia M, W, & M. 1. Co.
Hubbard & Co,

Oila (See Lubricaots)

Oxygen
Internatiopal Oxygen Co.

Parking
Electric Serviee Sup. Co.
Westinghouse Tr. Br. Co.

Palnt Guns
Dayton Air Brush Co.

aints nnd Varnishes, Pre-

servative
Beckwith-Chandi=r Co.
Palnts and Varnizhes for
Woodwork
Ackley Brake & Sup. Co.
Beckwith-Chaadier Co.
National Ry. Appliance Co.

Palnt Spraying Device
Dayton Air Brush Co.

Pavement Breakers
Ingersoll-Rand Co.

Paving Gunrds, Steel
Godwin Co., Inc., W. S.

PPaving Material :
Amer. Br. Shoe & Fdry. Co.

Pickups, Trelley Wire
Electric Service Sup. Co.
Ohio DBrass Co.

Pinlon Pnllers
Columbia M. W. & M{ 1. Co.
Electric Service Sup. Co.
General Electric Ca.

Wood Co., Chas. N.

Pinions (See Gears)

Pins, Case llardened, Woed
and Iren
Bemis Car Truck Co.
Electric Service Sup. Co.
Ohio Brass Co.
Westinghouse Tr. Br. Co.

Pipe
National Tube Ca.

Pipe Flttings
Westinghouse Tr. Br. Co.

Planers (See Machine Tools)

Plates for Tee Rall Switches
Ramapo Ajax Corp.

Pliers, Rabber Josnlated
Electric Service Sup. Co.

Pneumatic Tools and

Accesgorles
Ingersoli-Rand Co.

Pole Line Hardware
Ohio Brass Co:

I’ate Reinforcing
Drew Elec. & Mfg. Co.
Huobbard & Co.

Poles, Metal Street
B&t)es Expanded Steel Truss

Electric Ry. Equip. Co.

Hubbard & Co.

Western Electric Co.

Poles and Ties, Treated
Bell Lumber Ca.
International Creosoting &

Construction Co.
Page & Hill Co.

Poles, Tles, Posts, Piling aad
Lumber
Baker Wood Preserving Co.
Rell Lumber Co.
International Creosoting &
Construction Co.

Le Grand, Inc., Nic

Poles, Trolley
Anderson M. Co., A, & J. M,
Bayonet Trolley Harp Co.
Columhia M. W. & M. 1. Co.
National Tube Co.

Nuttali Co., R. D.

Polrs, Tubular Steel
Elec. Ry. Equip. Co.
Electric Service Sup. Co.
National Tube Co.

Pereelaln, Special High
Voitage
Lapp Insulator Co.

Pothends
Okouite Ce.

Power Saving Dcvices
Economy Elec., Devices Co.
Nat'l Ry. Appliance Co.

I'ressore Regulators
General Electric Co.
Westinghouse Elec. & M. Co.

Pumps
Ingersoll-Rand Co.

Pumps, Vacaom
Ingersoll-Rand Co.

Punches, Ticket
Bonney-Vehsiage Tool Co.
Interuational Register Co.,

The
Wood Co., Chas. N.
Rall Braces and Fastenings
Ramapo Ajax Corp.

p. Co
Co.

Rali Joints

Carnegie Steel Co.

Raii Jolnts, Welded
Irédianapolis Switch & Frog

0.

Metal & Thermit Corp.
Rall Grinders (See Grinders)
Rallway Paving Guards

Steel

Godwin Co., Inc., W. S.
Raillway Safety Switches

Consolidated Car Heating Co.
Westinghouse Elec. & M. Co.
Rali Weldlng (See Weldiog

Processes)
Metal & Thermit Corp.
Ry. Track-work Co.
Rattan
A&er. Rattan & Reed Mfg.

Brili Co., The J. G.
Electric Service Sup. Co.
Hale & Kilbura Corp.
Heywood-Wakefleld Co.
McGuire Cummings Mfg. Co.
Reclaimers, Waste aod Oil
Og & Waste Saving Machine
0.

Registers and Fittiogs
Brill Co., The J. G.
Electric Service Sup. Co.
International Reg. Co., The
Ohmer Fare Register Co.
Rooke Automatic Reg. Co.

Reinforcement, Concrete
Amer. Steel & Wire Co.
Carnegie Steel Co.

Repair Shop Appliances (See
alsa Coil Banding and
Winding Machipes)

Calumbis M. W. & M. 1. Ca.

Electric Service Sup. Co.

Repnir Work (See also
Coils)

Columbia M. W. & M. 1. Co.
General Electric Co.

‘Westinghouse Elec. & M. Co.

Repiacers, Car

Colombia M. W. & M. 1. Co.

Electric Service Sup. Co.

Resistance, Grid

Columbia M. W. & M. 1. Co.

Resistanre, Wire and Tube

General Electric Co,

Westinghouse Elec. & M. Co.

Resistances

Consoifdated Car Heating Co.

Retrievers, Trolley (See
Catchers and Reirlevers,
Trolley)

Rheostats

General Electric Co.

Westinghouse Elec. & M. Co.

Rolier Bearings
Stafford Roller Bearing Car
Truck Co.

Sanders, Track
Briil Co., The J. G.
Columbia M. W. & M. 1. Co.
Eleetric_Service Sap. Co.
Nichels-Lintern Co.

Ohio Brass Co.

Sash Balances
Edwlil'rds & Co.,

Sash Fixtares, Car
Brill Co., The J. G.
Edwards & Co., Inc., The

0. M.

Sasgh, Metal, Car Windaow
Edwards & Co., Inc.,
Q. M.

Hale & Kilburn Corp.
Scrapers, Track (See Clean-
ers and Scrapers, Track)

Screw Drivers, Rubher
Insalatrd

Electric Service Sup. Co.

Sentiog Materinls

Brill Co., The J. G.

Standard Textile Prod. Corp.

Seats, Car (See nlso Rattan)
Aéner. Rattan & Reed Mfg.

Q.
Brill Co., The J. G.

Hale & Kilburn Corp.
Heywood-Wakefield Corp.

Second-Hand Equipment
Eleetric Equipment Co.

Shades, Vestibale
Brill Co., The J. G.

Shaveis
Hubbard & Co.

Shovels, FPower
Briil Co., The J. G.

Signals, Car Startiog
Consolidated Car Heating Co.
Electric Service Sup. Co.
Nat'l Pneumatic Co., Inc.

Signals, Indlcating
Nichols-Lintern Ca.

Signal Systems, Block
Electric Service Sup. Co.
Nachod_Signal Co., Inc.
Union Switch & Signal Co.
U. S. Electric Signsl Co.
Wood Co., Chas. N.

Signal Systems, Highway

Crosgsiag
Nachod Signal Co., Inc.
U. 8. Electric Signal Co.
Slaek Adjnstera (See Brake
Adjnsters)

Ine., The

The

Slag
Carnegie Steel Co. -
Sleet Wheels and Catters
Anderson M. Co., A. & J. M
Bayanet Troliey Knﬁ) Co.
Ceolumbia M. W. & M. 1. Co.
Electric Ry. Equip. Co.
Electric Service Sup. Co.
Nuttall Co., R. D.
Smokestacks, Car
Nichols-Linteran Co.
Snow-Plows, Sweepers and
Brooms
A%xger. Rattan & Reed Mfg.

Brill Co., The J. G.
McGuire Cummings M{g. Co.
Coiumbia M. W, & M. 1. Co.
Coansolidated Car Fender Co.
Soldering and Brazing (See
Welding Processes and Ap-
paratus)

Special Adhesive Papers
Irvington Varnish & Ins. Co.
Special Trackwork
orain Steel Co., The
Splicing Componnds
Westinghounse Elec. & M. Co.
Splicing Sleeves (Sce Clamps
and Counectars)
Springs, Car and Track
mis Car Truck Co.
Brill Co., The J. G.
Taylor Electric Truck Co.
Sprinkiers, Track and Read
Brill Co., The J. G.
McGuire-Cummings Mfg. Co.
Steel and_Steel Products
Morton Mfg. Co.
Steps, €ar
Morton Mfg. Co.
Stokers, Mechanleal
Babcock & Wilcox Co.
Westinghouse Elec. & M. Co.
Storage Batteries (See Bat-
teries, Storage)
Straln Insulators
Ohio Brass Co.
Strand
Roebliog's Sons Co., J. A.
Superheaters
Bahcock & Wileox Co.
Sweepers, Snow (See Snow
Plows, Sweepers and
Brooms)
Switch Stands
Ixédianapolis Switch & Frog
Q.

Ramapo Ajax Corp.

Switeh-s, Selector
Nichaols-Lintern Co.

Switrhes, Tee Rall
Ramape Ajax Corp.

Switclhes, Track (See Track,

Special Weork)

Switches and Switchboards
Anderson M. Co., A. & J. M
Electric Service Sup. Co.
General Eleetric Co.
Westinghouse Elec. & M. Co.
Tampers, Tle
Ingersoii-Raand Co.

Railway Track-work Co.

Tapes and Cloths (See In-

sulnting Cloth, Paper and

Tape)
Tee Rail, Speclal Track
Work :
Rampa Ajax Corp.
Telephenes and Parts
Electric Service Sup. Co.
Western Electric Co.
Terminals Cahles
Standard Underground
Cable Co.

Testing Instrnments (See In-
stroments, Electrical NMeas-
urlng, Testing, etc.)

Thermostats

Consolidated Car Heating Co.

Gold Car Heating & Light-

ing Co.
Railway Utility Co.
Smith Heater Co., Peter
Ticket Chappers and De-
stroyers
Electric Service Sup. Co.

Ties and Tic Rods, Steel
Barbour-Steckwell Co.
Carnegie Steel Co.
Internationsl Steel Tie Co.

Ties, Wood Cross (Sce Poles,

Ties, Posts, etc.)

Tongue Switehres

Wharton, Jr.,, & Co., Inc.,
Wm.

Tool Sterl
Carnegie Steel Co.

Tools, Trark and Misc,
Amer. Steel & Wire Ca.
Columbia M. W, & M. 1. Co,
Eleetric_Serviee Sup. Co.
Huobbard & Co.

Railway Track-work Co.

Towers and Transmission

Stroctnres

Archbold-Brady Co.

Bates Expanded Steel Truss

Co.
Westinghouse Elec, & M, Co.
Track Grinders
Metal & Thermit Corp.
Railway Track-work Co.
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Track, Special Work
Barbour-Steckwelil Co.
Indianapolis Switch & Frog

Ca.
New York Switch &
Crossing Co.
Ramape Ajax Corp.
W;l;arton. Jr., & Co., Inc.,
'm

Transfer Issaing Machines
Ohmer Fare Register Co.
Transformers
Genersl Electrie Co.
Western Electric Co,
Westinghouse Elec. & M, Co,

Treads, Safety, Stair, Car
Step

€]
Morton Mfg. Co.
Trolley Bases
Ackley Brake & Sup. Corp.
Anderson M. Co., A. & J. M,
Electric Service Sup. Co.
General Electric Co.
Nat'l Ry. Appliagee Co.
Nuttall Co., R. D.
Ohio Brass Ca.

Troliey Bases, Retrieving
Ackiey Brake & Sup. Corp
Anderson M. Co., A, & J. M,
Electric Serviee Sup. Co.
General Electric Co.

Nat'l Ry. Appliance Co.
Nuttall Co., R. D.
Ohio Brass Co.

Troiley Buses
Brili Co., The J. G.

General Electric Co,

Westinghouse Elec. & M. Co.

Trolley Materiais
Electric Serviee Sup. Co.
Ohio Brass Co.

Trelley Shars
Economy Elec. Devices Co.
Miller Trolley Shoe Co.

Trolleys and Trolley Systems
Ford Chain-Block Co.

Trolley Wheels (See Wheels,

Trolley)
Trolley Wheeis & Harps
Thornton Troiley Wheel Co.
Trolley Wire

American Elec']! Works
Amer, Steel & Wire Co,
Anaconda Copper Mining Co.
Roeblings Sons Co., J. A,
Rome Wire Co.

Western Electric Co.

Trucks, Car

! “Brill Co., The J. G.

Bemig Car Truck Co.
McGuire Cummings Mfg. Co.
Taylor Electric Truck Co.
Westinghouse Elee. & M. Co,
Tubing, Steel

National Tube Co.

Tublng, Yellow & Black
Flexible Varnishes

Irvington Varnish & Ins. Co.

Tuarbines, Steam

General Electric Co.

Turnstiles |
Elcctric Service Supplies Co.
Perey Mfg. Co., Inc.

Turntables
Irédlanupulls Switch & Fr

0.

Upheolstery Materlals
Amer. Rattan &

Ynlves
Ohio Brass Co.
Westinghouse Tr. Br. Co.
Varnished Papers
Irvington Varnish & Ins.
Varnish Sliks
Irvington Varnish & Ins. Co.
Varnishes (See Paints, efc.)
Ventilators, Car
Brill Co., The J. G.
National Ry. Appliance Co.
Nichols-Lintern Co.
Railway Utility Co.

Waste Saving Machines
Oil & Waste Saving Machine

0.

AWater Tube Boilers
Exdgemoor Tron Works
Weather Strippings, Window,

Top. Battom and Sides
Edw‘ards & Co.,
Weided Rall Joints
Alumine Thermice Corp. 3
Indianapolis Switch & Frog

Co.

Metal & Thermit Carp.
Ohio Brass Co.

Ry. Track-work Co.
Welding & Cutting Teols
Int. Oxygen Ca.
Weiding Proresses and

Apparatus

Alumine Thermie Corp.
Elec. Ry. Improvement Co.
General Electrie Co.
Indianapolis Switch & Frog

Ca.

Metal & Thermit Corp. )
National Ry. Appliance Co.
Ohio Brass Co.

Rallway Track-work Co.
Westinghouse Elec. & M. Co.
Welding Steel h
Indianspolis Switch & Frog

Co.
Railway Track-work Co.

Inc., The
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Brake Shoes
A.E.R.A. Standards

 Diamond “S” Steel Back is the Best Type

SIOTTBATITETHY

Standard

Patterns

for

SAFETY
CAR

D-67 for Narrow Treads
. D-87 for Wide Treads

American Brake Shoe and Foundry Co.
30 Church Street, New York

332 So. Michigan Ave., Chicago Chattanooga, Tenn.

Griffin Wheel Company

McCormick Building
Chicago, Il1.

GRIFFIN
F. C. S.
WHEELS

Eor Street and Interurban
Railways

FOUNDRIES:
Chicago Boston St. Paul
Detroit Kansas City Los Angeles
Denver Council Bluffs Tacoma

Defective Wheels
Corrected While They Run

WHEEL TRUING
BRAKE SHOES

—kecp your cars and wheels in
service. Abrasive blocks in vari-
ous sections correct flattening or
wear on any psrt of flange or
tread. Write for booklet,

Wheel Truing Brake Shoe Co.
Delroit, Mich.

Trade Mark—Wheel Trning Brake
Shoe

THORNTON

The trolley wheel with the high
mileage side bearing

Thornton Wheels with Thornton side
bearings are unusually long-lived, re-
quire less lubrication, and less main-
tenance. They are free from vibra-
tion and noiseless. No bushings. In-
vestigate them.

Bearings make fifty thousand or more miles

Send for descriptive circular

Thornton Trolley Wheel Co.,

Incorporated

Ashland, Kentucky

TR R

2,

" ACKLEY BRAKES |
Found TheWorld Over

The No-Staff Brake

for any size and
type of car

Apply the sdvantages of the staffless brake
with its space-saving features, to all your
cars. Ackley No-Staff Brakes sre adaptsable
to any kind of service. The eccentric chain-
winding drum insures quickest applications
and maximum power.

Price only $32.00

A'GILBERT & SONSBF C0. )

ST.LOUIS MO

57
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Welders, Portable Electric

Wheel Presses (See Machine

ELECTRIC RAILWAY JOURNAL

Wheels, Trolley

1 Ohio Brass Co.
Wire Ro

Wires and Cables

Electric Ry. Imp. Co. Toolu) Anderson Mig. Co., A, &
Indisnapo]is Switch & Frog J. M.
Bayonet ‘Trol]ey Haﬁ)
°m° Brass Co. Wheels, Car, Cast Iron Columbia . Co.
Railway Trackwork Co. Assn. of MIrs. of Chilled Electric Ry. Eqm
| Guards (See Fead s b asle'i:vlmms u%glles %
Whee uards caders Wheel el eciric
and Wheel Guards) &R eal Log Gilbert & Sons. B. F. A
Nuttall Co., B.
Wheel Grinders Wheels, Car, Sieel & Steel Star Brass Works

Whesl Truing Brakes Shoe

re
Co. Carnegle Steel Co.

MWhistles, Alr

Genersal Electric Co.

lnd.l:mapo]ls Switch & Frog | Wood Preservatives
General Electric Co.

Westinghouse Tr. Br. Co.

po
Amer, Steel] & Wire Co.
Roeblings Sons Co., J. A.

Amer. Electrical Works
s Amer. Stesl & Wire Co.
. D. Anaconda Copper Min. Co.
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Kerite Ins. Wire & Cable C
Okonite Co.
Rco:blmg: Sons Co., J.

Rome Wire Co.
Standard Undergound
Cabls Co.

Western Electric Co. 5

Westinghouse Elec. & M. Ca

Baker Wood Preserving Ca

ALPHABETICAL INDEX TO ADVERTISEMENTS

A

Allis-Chalmers l\lIg Co
Aliison Co., J.
Alumine Thcl"mlc Corp. 50

Amer. Brake Shoe & Fdy. Co. .. b7
American Car Co....... 59
American Eiectrical Works 47

Amcrican Insulating Machmery

(30 A S I i i s 47
Amencan Raltan & Reed Mfg.

L AaBa e tnBEA S D b Dot e Bl
Amcrican Steel & ere ol 46
Anaconda Copper Mining Co. 47
Anchor Webbing Co...... tare 51

Anderson Mfig. Co., A. & J. M..
Andrew, Sangsier & Co
Archbold-Brady Co..

Arnold Co., The......
Assn, of MIrs. of Ch
YWheels ...... ST G A
B

Babcock & Wilcox Co......... 49
Baker Wood Preserving Co..... 46
Barbour-Stockwell Co. .... 48
Bates Expanded Steei Truss Co. 42
Bayonet Trolley Harp Co...... 45
Beckwith-Chandler Co......... 20
Beeler, Joha A.civeviaaoecess 28
Bell Lumber Co..ovvevvn.nnnn 58
Bibbins, J. Rowland .......... 29
Bemis Car Truck Co.......... 37

Bonney-Vehslage Tool Co
Brill Co., The J. G.

Buckeye Jack MIig. “Co. ces. 49
Byllesby & Co.. H. M........ . 29
(o}

Camecron Electric Mfg. Co..... 49
Carnegie Steel Co.....coou... 55
Chillingworth Mfg. Co......... 49
Cleveland Fare Box Co cmimie O
Coal & Iron Nat. Bank........ 85
Colller, Inc., Barron G....... . 34
Columbia, M. W. & M. I1.Co.... 36
Consolidated Car Fender Co.... 35
Consolidated Car Heating Co.... 55
Creaghead Engineeriog Co...... 52
D
Day & Zimmermann, Inc...... 29
Dayton Alr Brush Co.......... 43
Differential Steel Car Co., The.. 55
Drum & Co., A. L.......... o 28

E

Economy Electric Devices Co..
Edwards & Co.. Inc., The O. M.
Electric Equipment Co,....... 53

Eleetric Ry. Equipment Co..... 47
Eiec. Ry. Improvement Co...., 14
Electric Service Supplies Co.... 9
English Elcetric Co....cv0vn. p A
F
Feustel, Robt. M. ........ eee. 28
Ford, Bacon & Davis ......... 28
Ford Chain Block Co.v.vevns.. 49
*“For Sale" Ads......... seees D3
(¢}
Galef, J. Tacn v.o oot meels DL
Galena- ngnal 0Oil Co. el RO

General Electrie Co. .. 25- 28, B C.

Gilbert & Sons, B. F. Co A. 57

Godwin Co., Inc., W, S....... . 49

Gold Car Heating & Lig. Co.... 51

Griffin Wheei Co............ . b7
1

Hale & Kilburn Corp...,...... b1

“Help Wanted" Ads...,....... B3

Hemphlil & Wells ........
Heywood-Wakefield Co...
Holst, Engelhardt W....
Hope Webbing Co............
Hubbard & Co...... GEiG o

Indianapolis Switch & Frog Co. 32
Ingersoll-Rand Co.
International Creosoting & Con-

struction Co.
Internatlona! Oxygen Co.......
Internationsgl Register Co., The. 50
Intcrnatlonal Steei Tie Co.. The. 7

Irvington Varnish & Insulator
Co.. o0 GG D) o s o 18
J
Jackson, Walter ....... e hee 28
Jeandron, W. J......... SE G 51

Rage
K
Kelly. Cooke & Co....... Sy o)
Kerite 1ns, Wire & Cable Co. ... 46
Kuhlman Car Co.............. 59
L
Lapp Insulator Co., I
Le Carbone Co..........
Le Grand, Inc., Nlc
Lorain Steel Co

McGraw-Hill Book Co.....
McGuire Commings Mfg. Co .e
Marsh & McLennan ..
Metal & Thermit Corp
Miller Trolley Shoe Co...
Morganite Brush Co. 5y
Morton Mig, Co..ovviocd. v,

Nachod Signai Co............. 43
National Brake Co............ 27
Nationat Carbon Co........... 38
National Pneumatic Co., Inc.... 11

National Ry. Appliance Co..... 2%
National Tnbe Co...c ... o0 10
National Vulcanized Fibre Co. 49
New York Switch & Crossing Co. 48
Vu-hols-fomem Co 52
Nuttall Co., R. D... 17

o
Ohio Brass Co.....o0vevunnnn 5
Ohmer Fare Register €o....... 50
0il & Waste Saving Machinc Co. 49
Okonite Co. ........... S 47
Ong, Joe R.....vqauu Mimdera s ataze AN
P
Parsons, Klapp. Brinckerhoff &
Douglas ....coceunnns o 28
Perey Mig. Co., lnc ........... 52
Pittsburgh Elect, Furnace Corp. 49
Positions Wanted and Vacant... 53

R
Rail Joint Co......... ool
Raiiway Track-work Co......
Railway Utility Co...vvvvrune
Ramape Ajax Corp..... -
Richey. Albert S........ R

Robinson & Co., Dwight P, ....
Roebling's Sons Co., John A....
Rome Wire Co.....
Rooke Automatic Register Co.. ;

S

Samson Cordage Works
Sanderson & Porter
Searchlight Sccuon
Shaw, Henry M. < =alajinints mia el
Smith Heater Co.. “Peter. . ... g -
Stafford Roller Bea.rmz
Track €O . ool IRRE .
Standard Textile Prod. Corp = 3
Standard Underground Cable Co. 4
Star Brass Works
Stevens & Wood Inc.........
Stone & Webster
Stucki Co.. A..

Taylor Electric Truck Co.
Texas Co.....
Thomas Car Works, Perley A. 4
Thornton Trolley Wheel Co.... &
Tool Steel Gear & Pinion Co. .
Transit Equip. Co.......

U

Union Switch & Signal Co......
U. S. Eiectrle Signal Co. .. v
Universal Lubrleating Co......

W
“Want" Ads ......ieecine <
Wason Mig. Co............ <
Western Electric Co........ +

Westinghouse Elec. & Mfg. Co., :

West'gh'se Traction Brake Co. .
Wharton, Jr., & Co., Wm......
Wheel Truing Brake Shoe Co, .. &
White Eng. Corp., The J. G....
Wish Service, The P. Edw.....
Wood Co., Chas. N

CEDAR

Northern

all grades of poles; also any

We guarantee

BELL LUMBER COMPANY

Minneapolis, Minn.

POLES Western

butt-treating specifications

The Most Successful Men in the Electric Railway
Industry read the

ELECTRIC RAILWAY JOURNAL

Every Week

4

Carefully

gmmnmunlmmmnumnuummmm

:

SAMSON SPOT WATERPROOFED TROLLEY CORD

Tnde Mark Reg. U. S Pat on.
Made of exira quallty stock firmly brald
inspected and guaranteed free trom flaws.
8amples and informatlon gladly sent.

SAMSON CORDAGE WORKS BOSTON, MAS..

ed and smoothly finished.

“HONEYCOMB” AND

141-151 West 224 St.
Chicago, Ill.

RAILW. Suﬂufxcommg

sole Alanulacmren

‘ROUND JET” VENTILATORS
tor Monltor and Arch Rool' Cars, and all classes of buildings:
slse ELECTRIC THERMOMETER CONTROL
© of Car Temperatures.
Write for
Catalogue

1328 Brosdway
New York, N,
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w Old Seats Made New

%L _ Old and worn looking seats will
Bl’i“ always. detracf from an .othc.:rwise
attractive service. To maintain the

TWill-W0ven clean and attractive appearance of
Seating your cars bright new seat covering

of Brill Twill-Woven SeatingRattan
Rattan will prove a valuable asset.

Manufactured from specially im-
ported cane in our own plant both
the canvas-lined and unlined Rattan
is ready for shipment to you in
widths from 14 to 36 inches.

THE J. G. BrRILL COMPANY

PHILADELPHIA,PA.

AMERICAN CarR Co — G.C.KUHLMAN CArR Co. — WasoN MAaNFG Co.
ST LOUISE MO. CLEVELANO, OMHIO. SPRINOCFIELD. MASS.




400 More Motors for Chicago‘

Successful operation of the GE-275 Motors on
the Chicago Surface Lines has led to a repeat
order for 400, making a total of 766 GE-275
Motors for that system.

The first 366 motors, ordered last fall, are for
interchangeable use on double-end, wide-
platform, two-man cars to handle trailers or
on light-weight one-man cars.

These 400 additional GE-275 Motors will be
used as four-motor equipments, with K-35
controllers and G-E Line Breakers. The Air
Brake Equipment for these 100 cars is also

«G-E”, with CP-127 (20 cu. ft.) compressors.

General Electric Company
Schenectady, N. Y.






