MAINTENANCE AND CONSTRUCTION ISSUE

And twenty-three more to go!

The illustration below shows part of cight
miles of Steel Twin Tie track built by the
Kansas City Public Service Company dur-
ing the latter part of 1926.

This is the first part of a very extensive
rehabilitation program by the new man-
agement, Wm. G. Woolfolk and Com-
pany, Inc., of Chicago, directed by their

miles ﬁn@wec]ks

Engineer of Construction, Mr. A. E.

Harvey.

Steel Twin Ties are now being fabricated
for 23 additional miles for early spring
delivery for Kansas City.

Further details in the “Paved Track Note-
book,” write the International Steel Tie

Co., of Cleveland, O.

Q0% more bearing surface

steel

ac -
win e trach
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weighs one-fourth

Light weight is of vital importance in the design and
equipment of street railway cars. \Your starting resistor
represents an important proportion of the weight of the
control equipment. Our type “M”, resistor permits a
reduction in weight for this item \of approximately
seventy-five per cent. \‘

Strength is of equal importance with weight. The
resistance element of our Type “M” Resistor is a
drawn ribbon alloy wound spirally around porcelain
insulators., This construction eliminates localized
heating and evenly distributes any strain. The flex-
ibility of the alloy prevents breakage in even the most
extreme cases.

Westinghouse Electric & Manufacturing Company
East Pittsburgh Pennsylvania

Sales Offices in All Principal Cities of
the United States and Foreign Countries

Westinoghouse

X91012
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Making Neighbors

LECTRIC railway men in the more

populous districts are fortunate in their
opportunity of frequent contact with others
in similar lines of work. They can look
over one another’s systems, and find such
contact stimulating and instructive. But
.many railways are so located that frequent
visits to other properties are impracticable.
Distances are too great.

Though remote these railways are not
isolated, however, for once a week ELECTRIC
RAILWAY JOURNAL carries to them the news
of the industry, stories of the doings of
electric railway men, and technical articles
dealing with the latest developments.

“We devour every word of it,” remarked
the superintendent of a remote company
when in the JoUrNAL office recently. “Every
issue is read from cover to cover.”

Thus do the railway officials in distant
towns keep in touch with the progress of
the industry. For those more centrally
located it is of equal value as a guide to
what is most worthy of attention when on
a trip to other cities, and from week to
week as a source of prompt and accurate
information.
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SAVING THE RAIL SAVES THE RAILWAY

Actions, not words,
sell ndes

You can sell rides only by doing
something to make them attractive.
Words sell nothing until they pro-
claim something achieved.

“Improved Atlas” Raill Grinder
Advertise your service by all means,
but first do something worth talking
about.

For example—rejuvenate your
track. Grind out the corrugations,
weld and grind the joints. Only then
can you talk about good service.
Whether your cars be old or new,

you can give combined speed, safety, S Epesiat” Wraekttrine ] |
silence and comfort only on well-
maintained track.

The cost of keeping track ever fit is
cut to the limit by the modern equip-
ment shown here.

Quotations now?

3132-48 East Thompson Street, Philadelphia

AGENTS:
Chester F. Gailor, 30 Church St., New York
Chas. N, Wood Co., Boston
Electric Engineering & Mfg, Co., Pittsburgh
H. F. McDermott, 208 S. La Salle St., Chicago
Equipment & Engineering Co., London
P. W. Wood Railway Supply Co., New Orleans, La,
Frazer & Co., Japan.

1438 “Ajax" Eleeiric Are Welder

SAVING THE RAIL SAVES THE RAILWAY
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At Left; End of Guard Installed. Above: Method of Splicing
Sectional Gnard.

Have ‘‘Safety Crossings”’

Now—At A Lower Cost

CQCAFETY CROSSINGS” may well be included in
. your patronage-winning revenue-increasing plans
for 1927.

——— A 20 per cent reduction in the price of O-B Trolley

% f Guard, due to manufacturing and selling economies, is one good
reason. Proportionate savings in the cost of installing and

maintaining Trolley Guard, due to its improved sectionalized
construction, is another important consideration.

— =4
/
‘\\__ ; Makes Safe Cars Safer

There are still better reasons: “Safety

Crossings” make safe cars safer by pre-

i venting the stalling of cars at the most

dangerous points on your system; they pre-

vent traffic delays at such points; and they

/ build good will by advertising the fact
il

that car riders are protected with every
/ Y needed safety device.
~
Trolley guard has been used for years by
w% scores of the most progressive properties.
It has proved the only effective means of

preventing loss of power due to dewire-
ments at dangerous railroad crossings.

===\ May we send youw complete and detailed
il information, now? Address
m Ohio Brass Company, Mansfield, Ohio
Dominion Insulator & Mfg. Co., Limited
\ Niagara Falls, Canada
. 2868
PORCELAIN
INSULATORS
LINE MATERIALS
RAIL BONDS
CAR EQUIPMENT
MINING

MATERIALS
l VALVES
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 Brake'em-hard!

UICK starts—and even quicker
stops!

Acceleration—2 m.p.h. per second!
Braking as high as 3 m.p.h. per second!

This is necessary to keep ahead of the other
street traffic—the modern idea in trolley car
operation. Such operation soon brings ordi-
nary steel wheels to the shop. .

Flats and shell-outs are more frequent.

Roads using Davis “One-Wear” Steel Wheels avoid this
maintenance expense. Thoughout their longer life, Davis
Wheels needs no ‘contour reconditioning. Their greater
strength resists the greater stresses of modern operation.

AMERICAN STEEL FOUNDRIES
NEW YORK | CHICAGO ST.LOU
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Have you this complete buying guide

Some items selected from

ESSCO Catalog No. 7

Golden Glow Headlights
Faraday Signal Systems

Trailer Connectors
Automatic Door Signals
Standard Trolley Harps
Standard Trolley

Hunter-Keystone Signs
Steel Gear Cases

Motorman’s Seats Wheels

Lighting Fixtures Peerless Coil Winding

Headlight Resistances Tools

Air Sanders Peerless Armature
Machines

Trolley Catchers

Shelby Trolley Poles
Rotary Gongs

Insulating Materials

Cass Commutator Stones
Sand Driers

Peerless Pinion Pullers

International Fare
Registers

Fare Register Fittings

>
e Cordage Employees’ Badges

Air Valves
Cord Connectors

Line Material
Portable Lamp Guards

of car equipment?

ESSCO

Catalog No. 7

Here you will find listed, illus-
trated and described, thou-
sands of devices, parts and
supplies. The tiniest screw in
a Faraday Buzzer can be
identified and ordered by its
Catalog number. The lens or
reflector for a Golden Glow
Headlight is likewise cata-

loged. Whether it’s a gear case

or a match box holder you're
looking for—ESSCO Catalog
No. 7 should be your first
reference.

Write today for your copy!

FrLECcTRIC SERVICE SUupPLIES (O
PHILADELPHIA NEW YORK CHICAGO
17th and Cambria Sts. 50 Church St. 1llinois Merchants’ Bank Bldg,

BOSTON SCRANTON DETROIT
nzgmx?sf-sslzgﬁogdx. 88 Broad 8t. 316 N. Washington Ave, General Motors Bullding

Lyman Tube & Supply Co., Ltd., Montreal, Toronto, Vaucouver

)5/ KEYSTONE CAR EOUIPAENT
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Interlocking brakes and doors by means of the M-28 Brake
Valve with selective control, increases safety and convenience.

How to make cars
SAFE and
make them

SAVE

ORE than 14,000 cars are now
active demonstrations that op-
erating safety is increased and op-
erating expense 1s decreased when
+ operating responsibility is central-
ized in one man whose duties are
safeguarded and simplified by com-
plete protective and labor-saving de-
vices which interlock car-control,
door-opening, and brake-manipula-
tion functions.

Make your‘new cars safe, and make
them save with the Safety Car Con-
trol Equipment.

We make the Safety Car Control Devices which
make the Safety Car.

SAFETY CAR DEVICES Co

OF ST. Louils, Mo.
Postal and Telegraphic Address:

WILMERDING, PA.

CHICAGO SAN FRANCISCO NEW YORK WASHINGTON PITTSBURGH =

Interlocking the power and brakes by means of special controller
handle provides safeguard against operator’s inattention
or disability.
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\\LOADED CAR

(Stopping Distance, Loaded Car.)

(Stopping Distance, Empty Car.) '

Can be Saved

ITH the ordinary form of air brake equipment the

maximum retarding force is limited to that which is

ample and permissible for an empty car, but which
is inadequate to effect the proper degree of control on a loaded
car—particularly if it has a high ratio of loaded to empty
weight—with the result that the stop is lengthened and more
time is consumed.

\\Y |

But this time can be saved!

.I“f}‘:;':::“\’,‘;ﬁ'a"i)glzra‘;% I;Xf:s The Westinghouse Variable Load Brake, adapted specifically
,‘;‘5, be obtained upon applica- for modern light weight surface cars, eliminates the difference
tion to our nearest district in retarding effect on empty and loaded cars—by an automatic
office — Ask for Descriptive adjustment of brake cylinder pressure with the changing load
Catalogue T-2045. —and insures that stops will be as short under all conditions

as would normally be possible only with an empty car.

The saving in time, effected by the uniformly shorter stops, is
translated into faster schedule speeds just when time is most
valuable—during those periods when there is a demand for
quick transportation of large volumes of revenue-producing
traffic.

Mass transportation can be accelerated to increase the profit
and popularity of your service by the use of this modern brake
on your modern cars.

WESTINGHOUSE TRACTION BRAKE CO.
General Office and Works, WILMERDING, PA.

WESTINGHOUSE IRACTION BRAKES

2196




No. 901
Bus Seat

DeLuxe type seat—de-
slgned especially for
buses — has divided
back, spring_cushion
and alr cushion pads.
Upholstered in leather,
imitatlon leather or
plush as specified.

Hale-Kilburn Co., 30 Church St., New York
Hale-Kilburn Co., McCormick Bldg., Chicago
E. A. Thornwell, Candler Bldg., Atlsnta

ELECTRIC RAILWAY JOURNAL

Seats for every service

Whether the service is urban,
suburban or interurban—whether
it is electric cars or motor buses—
you will find a Hale-Kilburn Seat
to meet your most exacting require-
ments. Write for our catalogs to
) get complete particulars.

No. 392-EE
Car Seat

DeLuxe type seat —
built for the finest
interurban cars — has
extra high three-part
headroll, mahogany
capped armrest and
metal parts of pressed
steel for light weight.
Upholstered in plush or
other materials as
specified.

HALE-KILBURN COMPANY

General Offices and Works: 1800 Lehigh Avenue, Philadelphia
SALES OFFICES:

Frank F. Bodler, 903 Monednock Bldg.,

San Franclzco
Chrls Eccles, 320 S. San Pcdro St., Los Angeles
T, C. Coleman & Son, Starks Bldg.. Loulsville

W. L
W.D.

January 15, 1927

No. 199-F
Car Seat

Inexpenslve, comfort-
able seat, made for
suburban and light-
weight interurban cars,
has plush upholstered
spring edge cushion
and detachable back.

Jefferles, Jr., Mutusl Bldg., Richmond
Jenkins, Praetorian Bldg., Dallas, Tezas
11. M. Buler, 146 N. Front St., Portland, Oregon




ACH vear sees thousands of -

new miles added to America’s
vast network of electrical generat-
ing systems. Each year sees an in-
creasing amount of Rome Bare
Transmission Cables being strung
to build these systems.

If you follow span after span of
copper cables on into the distribu-
tion circuits, to home and factory,
you will find other Rome wires—
Rome Weatherproof Wire—
Rome Cutting-in and Lead Encased

Building a copper highway for power

Cables—RomeX, the original
non-metallic sheathed cable, and
Rome Code Wire.

All these are but a part of the
broad line of wires and cables that
are manufactured in Rome Mills
to fill the countless wiring needs §
of industry.

Rome Service, ample stocks, and
competitive prices, are at your dis-
posal—while an opportunity to
quote on any of your wire require-
ments will always be welcome.

Stranded
Copper Wire

ROME WIRE COMPANY, ROME, N.Y.

ROME

WIRE

FROM WIRE BAR TO FINISHED COPPER WIRE



Automobile
Wires and Cables

y jex
Wires and Cables

Healer Cords

Weatherpro Trodley Wires Tinned Copper
Wires andeag{es and yCablos | Wires and Cables

WENTY acres of manufacturing

floor space—over twenty years of
manufacturing experience —both are
back of every one of the wires you see
pictured on this page.

And, functioning as one part of the
Rome organization, is an engineering
department composed of men whose
duty is the study and development
of copper wires and cables that will
help to lower the cost of power.

If you will let us know what types of
wires and cables you are interested in,
we will be glad to send you samples,
catalogs, and other information that
will be of help to you.

ROME WIRE COMPANY
Mills and Executive Offices: ROME, N.Y.
Diamond Branch : Buffalo, N.Y.

New York—50 Church Street
Boston—1011 Little Building Chicago—14 E. Jackson Blvd.
Detroit—25 Parsons Street Cleveland—1200 W. 9th Street
Los Angeles—]. G, Pomeroy, Inc., 336 Azusa Street
San Froncisco—]. G. Pomeroy, Inc., 960 Folsom Street

Mining
Machine Cables Power Cables

Rubber Coverea
Wires =Code 30%
Intermediate

Copper Rod and
Bare Copper Wire
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THROUGH THE FLOOD

When the Florida hurricane
flooded 78 cars of the Florida
Power & Light Company to a
level higher than the seat
backs, there were 50 of these
cars equipped with National
Pneumatic floor-type sliding
door engines. These floor
engines were completely sub-
merged in the turbulent flood
waters for days.

All other flooded items of
equipment had to be taken

down, washed out, baked and
placed back in the cars. The
National Pneumatic Door
Engines, however, were simply
drained and were ready to
operate without missing a
stroke as soon as the air
pumps started.

To withstand conditions such
as these, the National
Pneumatic Door Engine has
to be and is ‘““a nice piece of
mechanism.”’

National Pneumatic Company

Executive Office, 50 Church Street, New York
General Works, Rahway, New Jersey

CHICAGO
518 McCormick Building

PHILADELPHIA
1010 Coloniai Trust Building

MANUFACTURED IN TORONTO, CANADA, BY
Railway & Power Engineering Corp.. Ltd.
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American

BROWN
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Mercury-Arc Power Recli-
fiers (steel enclased)

Electric Lacomatives—far any
system of current, high or
low tensians

Camplete eqguipment for ratl-
way electrification

Ratary Converters

Moatar Generatars

DAesel-Electric Locomatites

Principal Products

M tning Locomatives

Switches, Cantrallers and all
Auzmar%Equfpmeru

Automatic Regulatars

Steam Turba Generators for
normal or high pressures
and superheats

O1l Switches

Condensers and Auziliaries
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ercury-Arc Power Rectifiers

-

ilent!

HUS one source of complaints

is stopped by removing the
cause. Freedom from moving
parts, except small auxiliaries, in-
sures absolutely quiet operation.
Even when placed in the heart of
the most congested districts no
complaint of noise can possibly
reach you.

As a matter of fact you can install
Mercury-Arc Power Rectifiers any-
where. Place them in sub-stations
of light construction, set them up
in an old house, bury them under
the street. They are low in weight.
They require no special foundations.
Maintenance is negligible.

Other chief advantages are these—

Efficiency high over the whole
working range.

Simple operation.

No synchronizing.

- Very high momentary overload

capacity and insensibility to short
circuits.

Were the only advantage, however,
this freedom from noise, the throt-
tling of complaints would alone be
sufficient reason to install Mercury-
Arc Power Rectifiers in preference
to rotary converters.

Descriptive Circular No. 301 de-
scribes Mercury-Arc Power Recti-
fiers. Would you like a copy?

American Brown Boveri Electric Corporation

165 Broadway, New York, N. Y.

Camden, New Jersey

922 Witherspoon Bldg., Philadelphia. 842 Summer St., Boston. 230 South Clark St., Chicago

AMERICAN

BROWN BOVERI
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PHONO-ELECTRIC OVERHEAD 1S A MEASURABLE ECONOMY

You may never need to do this
with trolley wire—

but such toughness
will stand the buffeting
of millions of car passes.

Imagine the mechanical strain
on this piece of Phono Electric
Trolley wire, tied into a knot
while cold.

Yet it shows not the slightest
crack or flaw. And the same test
has been made many hundreds
of times with equally convinc-
ing and satisfactory
results.

Such toughness is
one sound reason why
Phono Electric consist-
ently outwears hard

Bridgeport
Bra,gss Co

“Brids

: Electrlc

Jhe friple-wear
Trolley Wire

(( Hi-Con
Condacttwtz/
4 a

1d g m

A COMPLETE WIRE SERVICE

drawn copper trolley wire two
to three times.

It has enabled individual in-
stallations to chalk up “wire
mileage” records of 2,000,000
and more car passes. Certainly
afactor well worth consideration
in planning a modern overhead
for modern service.

We will gladly send
you a copy of the Phono
Book covering this and
other features of Phono
Electric Wires in detail.

Bridgeport
Connecticut

FOR ELECTRIC RAILWAYE
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“The first cost is the last cost”

We want to hammer home this big idea!

A Thermit weld once made and paid for is no longer a source of expense. The
rail joint is eliminated and a solid homogeneous piece of continuous rail takes its
place.

Any other joint, no matter how carefully designed, is still a joint, and may ultimately : Ill =
work loose under pounding wheels. Then the pavement must be dug up and the ,|!'![I
joint repaired. e

With Thermit Welds—“the first cost is the last cost,” and the cost today is strictly {1
' competltlve with other processes. . ‘;:I l“ I

b Why not put this big idea up to the men who control the policies of your company? ,]I

f :'."! |
,uh;”

ml I)Hl' THERMIT WELDS '“lii

1
‘Hl) —Permit use of lighter rail sections. . . |“|

"' —FEliminate the need for bonds. |

—Make smooth quiet-riding track.
—Last as long as the rail itself.

—Are easy to install.

METAL & THERMIT CORPORATION?
12 .0 BR,OADWAY NEWYORL( N.VY.

PITTSBURGH CHICAGO BOSTON SOUTH SAN FRANCISCO TORONTO
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HE above photograph illustrates our

point. It shows the side of a car
being completely assembled and riveted
on a jig. This method not only assures
uniformly good workmanship in minimum
time, but also makes the sides of the cars
interchangeable. The inset photograph
shows another type of jig used for assem-
bling end underframes. &
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s essential as modern cars

How BALANCED DESIGN
and UNIT CONSTRUCTION

save on your investiment

The need for modern cars has been well
defined. The results to be expected
from new car operation are no longer a
matter of conjecture. Now let us con-
sider the subject from a different angle.

For old time methods of car-building are
as obsolete as the cars they scrved to
construct.

This has been clearly demonstrated in
‘working out the modern principle of
BALANCED DESIGN. Only by
boldly breaking with precedent in
bringing design and construction under
one competent control could the idea of
an accurately ‘‘balanced” transporta-

tion unit be worked out. Carrying this
idea a step further has resulted in
application of the UNIT CONSTRUC-
TION plan to car building . . . standard-
ization of major units, the use of jigs
for all parts and greatly simplified
assembly.

Thus when you buy Cincinnati New
Cars of BALANCED DESIGN you
make no experiments in adaptability—
and you pay a minimum price for com-
plete, uniformly efficient units.

This we believe is modern car-building.

May we explain further its value in
your own case?

CINCINNATI CAR COMPANY

Cincinnati, Ohio

CIN Ig[V\JN/

ARS

~A step ahead of the modern trend
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What is

your practice?

The rewinding of G-E Motors to make them as

The cost of coils is only good as new is an ideal achieved only by using
a part of the cost of . 6 s . oz 3y .
armature rewinding, coils of “original-equipment quality”’—the kind
he winder’s time an - . : .
other labor must be con- furnished by the builder of the motor—the kind
sidered. A small saving . A s N
in first cost of the coils with slot portions moulded to exact dimensions
inevitably is more than . . & . -
offset by frequent re- and with insulation not only adequate but sized
winding with inferior 5 5 o
coils. for a perfect fit to minimize rubbing and wear.
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Electric Railway Journal

Consolidation of Street Railway Journal and Electric Railway Review
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In Helping One’s Neighbor
One Will Help Himself

OME master mechanics appear to have a tendency

to withhold from visiting master mechanics vital
information pertainine to maintenance methods and
practices being followed daily within the shop. This
ijs a state of mind that never should exist. These
same indifferent master mechanics when visiting the
shops of other properties expect an open and frank
outpouring of information with respect to the practices
being followed—and if this is not forthcoming they
feel very much offended.

At varying intervals throughout the year the man-
agements of various companies expect their master
mechanics to visit the shops of other properties to dis-
cu.s maintenan.e prcblems and to obtain first-hand
information regarding the maintenance practices being
followed. Usually these visits prove beneficial, not only
to the visitors but to the visited master mechanic as
well. The discussion and exchange of ideas give birth
to new ideas, resulting in a betterment of maintenance
practices with lowered costs. Sometimes, however, lit-
tle or no benefit is derived from these visits. This is
the case when the master mechanic of the visited prop-
erty will not show his goods in an open, frank manner
and the information received by the visitors is obtained
only by constant questioning and sifting out the short,
curt or evasive answers.

What is the cause of this attitude? Perhaps the
offender does not care to impart knowledge to other
properties relative to his practices or he does not con-
sider his methods as good as those being followed on
other properties. Whatever the reason for this attitude,
it should be changed. The sooner this is done the better
it will be for the entire industry. It is only through the
free and constant exchange of ideas on maintenance
methods and practices that progress can be made.

So the Newspapers and
the Public May Know

ERTAINLY reassuring is the statement to the

press of Managing Director Storrs in review of
the electric railway situation for 1926, released for
publication on Jan. 10. There appears to be no need
‘here to refer to all that he said, since some of the
statistics have heretofore been matters of industry
record, but it does seem well to reiterate that the
gradual increase in traffic in the industry as a whole
'Stood out in marked contrast to every other year since
the war.
. Particularly significant is his reference to the extent
te which co-ordination is being carried out, the best

part of which is the implication the statement carries
of the readinzss of the railways to do their share. It
may even have escaped railway men that more than
7,000 buses now are being operated by approximately
275 electric railways over more than 15,000 miles of
route. A doubter here and there may be inclined to
scoff, but it remains significant, however, that, due to
the joint effect of an increase in traffic and an increase
in the average fare, the gross receipts of the industry
have risen during 1926, an advance not offset by the
inerease in expenses. Mr. Storrs says quite frankly
that the future of the small city railway is still a
problem and that some interurbans, which never should
have been built, are not doing so well.

It was very much to the point for Mr. Storrs to
indicate that outstanding problems of the industry are
traffic congestion, which slows up cars; taxes, which
are the highest imposed on any industry in the world,
and the increanz in the use of the private automobile
in daily business. He is correct when he says that
managements generally are approaching these problems
progressively. They are effecting operating economies,
using paid advertising and other proved forms of sales-
manship, and on the whole are confident of the future.

Nothing but good can ever come from the reiteration
of the facts of the industry as Mr. Storrs has.made
them available to the newspaper reading public of the
country.

Many Special Machine Tools
Being Built

NCLUDED in the equipment ‘of the department of

electrical repairs of the new Coney Island shops of
the Brooklyn-Manhattan Transit Corporation’s lines, as
discussed in this and the Dec. 18, 1926, issue of
ELECTRIC RAILWAY JOURNAL, are a number of new
universal machine tools. These permit the perform-
ance on an armature, without removing it from the
machine, of several operations, such as banding, turn-
ing, slotting and finishing of commutators and truing
up of shafts. The turning of new armature shafts is
done in a multiple carriage lathe with several tool posts
on each carriage.

This tendency toward the production of special ma-
chine tools was commented upon by the machine-shop .
practice division of the American Society of Mechanical
Engineers in a report presented at the annual meeting
in December, 1926. Builders of standard equipment
are fitting their machines with attachments particu-
larly needed to do some special job, and in addition a
great many purely special machine tools are being built.
Some examples given were the multiple-spindle drillers
and multi-head millers. In some cases machines are

This is the issue in January that is devoted essentially to maintenance
and construction subjects
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supplied which employ standard heads and parts, but
in other respects the construction is special. Hydraulie
feeds have been included in new machinery by several
designers. In some types the power is supplied to the

hydraulic cylinders in.the machine by oil under pres-
sure from an accurately controlled pump.

In the review of machine-shop practice there ap-
" inations are given regularly to show the amount of

peared a direct tendency toward increased use of indi-
vidual motor drive. Practically every machine-shop
tool now built is provided with motor drive, or at least
has it as optional equipment. This applies to small
machines such as drillers, tappers, etc., as well as to
the larger units. Motors are being designed as a part
of the machine tool rather than being added as an
afterthought, and in some types motors are built directly
on the spindles or are geared directly to them.

Another tendency in machine-tool manufacture is
toward better bearings. Ball and roller bearings are
being employed more than previously. They were used
first successfully on intermediate shafts, but now their
application is extending to main spindles. Improved
lubrication is another feature. Flood lubrication by
pump or splash is the rule in the latest type lathes,
drillers, milling machines, etc.

In new models of machine tools considerable atten-
tion has been given to their control and to facilities
for chucking and feeding. These include fast table
movements on milling machines, treadle control of work-
heads on grinders, push-button control and the bringing
together of all control handles within easy reach of the
operator.

Knowledge of Improved Methods
Needed by Electric Railway Shopmen

UITE generally it has been considered that the
work of car inspection does not require highly
skilled mechanies. To a certain extent this is true;
a considerable part of it can be done by semi-skilled
labor. But experienced mechanics and electricians
with previous knowledge and actual training enabling
them to determine when work is done properly will
prevent many failures of equipment, thus forestalling
annoying delays and expense. If a check be made of
the average force employed in the inspection of cars
few men will be found who have served an apprentice-
ship at a regular trade. Usually a man has drifted
into a railway shop and been put to work as a helper.
By sticking to the job, principally because it was a
job, he progressed to the position of repairman or
gang leader. Having learned the work from the men
he helped, if this was done wrong the errors have
continued.
To those who have investigated the matter it is
- apparent that more attention should be given to in-
struction and training of electric railway shopmen.
Employees in subordinate positions must be given an
opportunity to secure all possible information about the
work they are doing and foremen must be made
familiar with the best practices of other shops. Exec-
utives and men in the more important positions should
be made to understand the necessity of supplying to
the men who are actually doing the work information
regarding desirable practices. They should also be led
to think for themselves and to devise improved methods
for doing the work better.

Training of apprentices is another phase of the im-
provement work that should receive attention. Some
of the larger railroad companies have established ap-
prenticeship courses. On the New Haven railroad
helper apprentices are recruited from the force of
helpers who_ have already served two years with the
company in that capacity. Simple but thorough exam-

advancement that is being made.

Shop methods, processes and the tools used for the
repair of car equipment become obsolete in time. There
is a wide field for modernization in electric railway
shops. Much of the need has come from the attitude
toward the shop employees that has been discussed.
So, on the other hand, a plan that will give a modern
frame of mind to the workman is an essential factor
that must go along with ‘or even precede the physical
modernization.

Increased Maintenance Expense
May Come from Unexpected Sources

ACK of business intimacy between heads of depart-
ments and their subordinates, as well as between
heads of departments in general, invariably is a funda-
mental cause of unpleasant working conditions, undesir-
able friction, and finally a tremendous financial loss to
the operating organization. This is often caused by
petty arguments, jealousies or the unwillingness of
foremen or department heads to assume responsibility
for faulty workmanship or failures.

All this has a far-reaching effect. It not only hampers
production but results in the production of materials
of a quality inferior to that required and at a greater
expense. Increased road failures result, with corre-
sponding delays, loss of public confidence and reduction
in revenue. This condition cannot be corrected until
every employee of the railway recognizes that he-has
a personal interest in the success of every other member
of the organization. Without this mutual understand-
ing the industry cannot grow. When some member
stands back and refuses to co-operate with his fellow
worker in the performance of his duties, or the advance-
ment of modernization of ideas or methods, then this
individual acts as a retarding force and tends to slow
up the progress of the entire organization.

As an illustration, consider one specific instance. The
machine shop and the controller shop of a certain prop-
erty are each headed by a foreman reporting to the
superintendent of equipment, so that the two depart-
ments are independent of each other. To effect a saving
in material, the controller shop foreman decided to
cut down certain burnt controller segments in order to
permit of their use in positions where shorter segments
were needed. This work was being performed in the
machine shop. Due to the tactics used by the controller
shop foreman, the machine shop foreman was offended
and as a result he refused to perform the work. Not
wishing to intensify the existing hatred, the controller
shop foreman for the time being abandoned the use of
reclaimed segments and set about to manufacture a
machine capable of cutting off and rebuilding the seg-
ments as was done in the machine shop.

What was the result? He had shown a material
reduction in cost due to this reclaiming process an
naturally did not want to go back to the use of new
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material, on account of the expense it would entail.
Since he did not have any other way to keep the cost
down while he was experimenting with the new machine,
he was tempted to stop removing the burnt segments
for the time being as had been done previously. As a
result there was a far greater expense on account of
a large increase in road failures.

When the machine finally was constructed he was able
to recondition the segments in his own shop. But the
device developed by him was extremely crude and the
cost of manufacture was exorbitant, as compared with
what it should have been had he used a new machine
readily procurable in the open market.

This one instance of lack of understanding certainly
bred a great deal of trouble and tremendous expense.
All this could have been avoided had the proper means
of reconciliation been provided.

Public Utility Success Needs Good Faith
of the Public as Well as of the Ultility

OCAL transportation service in Newark, Ohio, was
shut down a number of months ago after the City
Council repudiated its own grant of a new franchise to
the railway by giving paralleling rights to an independ-
ent bus concern. This last move came after the South-
ern Ohio Public Service Company in good faith had
purchased the old set of competing bus lines as a part
of the unification and modernization plan for the im-
provement of the property.

The outcome as it stands to-day is far from repre-
senting the will of the people. When the company
announced that it would suspend service as of midnight,
Aug. 10, 1926, following the granting of the competing
bus franchise, mass meetings were held, and since then
the business men of the city have tried in many ways
to undo the damage. It has been found, however, that
the bus franchise is as valid as that which was granted
to the electric railway, and the Southern Ohio Public
Service Company has quite properly refused to sustain
the further losses resulting from operation on a com-
petitive basis.

Just 60 miles to the east lies Zauesville, only slightly
larger in population than Newark, and heretofore served
by the same company that also operates interurban and
coach service between these cities and Columbus. Even
before the fiasco in Newark, Zanesville had passed a
modernized ordinance extending the franchise to the
Southern Ohio Public Service and that company had
proceeded with the rehabilitation of track and had
purchased and placed in operation 20 modern and finely
appointed cars and several high-grade buses to serve
newly developed territory. The same general plans
were offered to Newark, so that there were no grounds
for doubt as to the integrity of the company. Zanes-
ville had solved its problem months before Newark
upset hers.

The Newark situation was discussed in this paper last
August. It is brought up to date elsewhere in this issue.
Later developments indicate but little change and it
appears that finis is to be written to the street railway
history of Newark. Through hasty and unwarranted
action, upward of a million dollars has been sacrificed
to the political selfishness of the clique in power. The
clique will soon be forgotten, but the black mark against
industrial integrity on the city will be a heritage that
will long remain. .

.

Off-Street Parking Facilities
Must Not Be a Subsidy

TUDIES by Dr. Miller McClintock, director of the

Erskine bureau, reveal the woeful inadequacy of curb
space for parking purposes. In Chicago, on the basis
of a 100 per cent turnover every 30 minutes, only 15 per
cent of the automobiles that daily enter the loop can be
accommodated in the Loop district even for so short a
time. What is true of Chicago, as shown by the survey
of the Chicago Association of Commerce presented in
the Jan. 8 issue of the JOURNAL, is likewise true of other
great cities as well.

On the other *hand every railway man knows the tre-
mendous hindrance that this parking evil creates to all
manner of moving vehicles. It is the direct cause of
slowing up moving traffic not only of automobiles but,
more important, the mass transportation vehicles as
well. Mecrchants, due to erroneous assumptions, have
long felt that parking facilities in front of their re-
spective business establishments have been a drawing
card to prospective patrons. This recent finding on the
part of the Erskine bureau in the light of studies
recently made in Chicago, Cleveland and other cities
attaches less weight to this mistaken theory.

When it is realized more fully that this accommoda-
tion of the few is of such disproportionate value to the
service of the many, still less value will be attached to
street parking facilities. With the full width of busy
streets available for moving vehicles, mass transporta-
tion could be improved in speed and in this way perform
a service to a far greater number of people than is pos-
sible at present.

To this end the suggestion of Dr. McClintock, detailed
elsewhere in this issue, to provide convenient off-
street storage areas is of great value. An element of pos-
sible danger, however, arises from the suggestion that
such storage facilities be constructed from public capi-
tal and charged for at reasonable rates. The possible
idea must not be tolerated that such rates can be any-
thing less than the full cost of providing such accom-
modations. The free use of the streets for parking
purposes existing for so many years may well lead to
the thought that the storage of private cars in garages
erected out of public funds should be a partial gift to
the public. " Such a condition would be only a subsidy to
the private automobile owner and would be directly un-
fair to the riders on electric railways. In most cities
the car riders not only do not enjoy a subsidy, but actu-
ally subsidize the city in providing street paving and
other forms of taxation that are of no direct benefit to
the car rider. In Chicago, for example, the public im-
provements paid for by the Surface Lines riders have
amounted to $100,000,000 in 20 years.

Depending on its value the land used for car storage
buildings will be worth from $1 to $5 per square foot
annually. Assuming that a car will require at least 100
sq.ft. for storage, aisle and ramp space, this will entail
a charge of $100 to $500 per car annually.

All that the electric railway may expect is fairness.
The industry today is competitive, although all too few
realize this condition. The operations of the companies
in city streets are hampered to an ever-increasing extent
by the pitiful few who are benefited by curbstone park-
ing. A banon parking will allow a distinct improvement
in service, but the railways must resist, as taxpayers,
any attempt to provide this relief at public expense,



Modern Machines
F ;'lcilitate "
Maintenance Work in
_New Shop
for
Brooklyn-Manhattan

Transit Lines

No. 1. Dipping armatures ‘in solder-
ing pots to solder connections at com-
mutator neck.

No. 2. Banding, slotting and turning

. operations can all be done in these uni-

versal lathes. ’
No. 3. Applying canvas hood to the
pinion end of armature windings.
No. 4. Slotting a. commutator by
means of an individual slotting machine.
No. 5. Commutators are trued up by
taking a slight cut and are then sand-
papered and polished.
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pairing electrical equipment of ecars has made the

new shop of the Brooklyn-Manhattan Transit Cor-
poration outstanding. Devices have been installed to
do the work quickly and with a minimum of physical
effort. While many of the pieces of apparatus are fairly
common in large railway shops, the combination of them
in one carefully planned layont is unique. For this
reason considerable attention has been given-in this arti-
cle to a discussion of the individual tools and devices.
Armature leads arc connected to the commutator bars
by the pot-soldering method.

SELECTION of the best available practices for re-

Testing an Armature
for Short Clrcuits by
Means of the Bnzzer

Modern Repéir Methods

o in New B.-M.1. Shop

SECOND ARTICLE

Latest Types of Tools to Insure Rapid and Effi-
cient Repairs to Electric Car Equipment Are In-
stalled in the Shop Devoted to Electrical Repairs
for the Brooklyn-Manhattan Transit Corporation

standard equipment in a number of
large shops. There are two compart-
ments side by side, one in which the
soldering is done and the other a
reservoir in which the solder is kept
molten by gas flames. The soldering
compartment has a hollow center in
which the commutator is placed, so
that it projects below the solder and
does not come in contact with it. A
sheet metal ring laid on the opening
in the center has a hole of such diam-
eter that it just lets the commutator
pass through. A collar of asbestos
tape placed around the commutator
about 1 in. from the neck makes a
solder-tight connection. The space
between the asbestos collar and the
neck is painted with a mixture of
whiting and alcohol to prevent the
solder from adhering.

The armature is handled by means of a crane, a hook
fastened to the pinion end holding it vertical with the
commutator end down. It is placed in position in the
pot and then the solder is forced around the neck by
depressing a plunger in the reservoir. While the solder
is around the commutator the neck is raked with a wire
brush to insure good contact and union of the solder and
copper. After several minutes the hot solder is drained
from the central portion by raising the plunger in the
reservoir and the armature is removed. With the pot
method of soldering the leads of an entire armature can
be soldered in one operation,

Test

All oil, dirt, insulating ma-

without danger that any

terial and paint are removed
when the commutator is
repaired and the slots in its
neck are cleaned and care-
fully tinned before the coils
are inserted in them. The
soldering is done in two
General Electric soldering
pots installed in section 6 of
the shop, which has a con-
crete floor. Provision is
made for two additional
pots. ‘

The soldering pots, two
of which are shown in the
illustration on page 108, arc

HE first article on the new electrical repair

shop for the Brooklyn-Manhattan Transit
Corporation’s lines was published in ELECTRIC
RAILWAY JOURNAL for Dec. 18, 1926. It contained
information on building, construction, size, light-
ing, heating, arrangement of departments, plan
for routing work, equipment cleaning methods,

ovens for drying and baking and vacuum impreg- .
In this, the second and final -3
article on the electrical repair shop, various de- ;
partmental operations are discussed, such as test-

nating methods.

ing, soldering, banding, turning,- slotting and
polishing of commutators, general machine work,
locker and washroom conveniences for employees.
Articles relating to the other shops which will
compose the Coney Island group will be published
as soon a= th~ ~emaining buildings are placed in
service.— EDITOR,

|
|

excess solder will work back

of the commutator neck.
The frequency with which

an armature is tested was

_detailed in the previous out-

oo

line of armature work. Three
.. types of testing apparatus
, are used the bar-to-bar test
equ1pment the high-voltage
test qnd the buzzer test.

Two types of bar-to-bar

1t_est equipment are used.

One has a variable resist-
ante and the other a lamp
cifenit. Ineithercaseanam-
meter 1s com‘)ected in series.

e
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Leads placed on two adjacent commutator bars are
used to explore the coils and locate trouble, a milli-
voltmeter giving the indication. The 600-volt shop sys-
tem is used as the source of supply. High-tension tests
are made by the portable transformer box already
referred to.*

The buzzer test to detect short circuits and grounds
is made with standard Westinghouse Electric & Manu-
facturing Company equipment. This consists of a
laminated iron core in which an

caused by a short circuit or reversed connection will
attract the piece of iron when it bridges across the slot
containing the defective coil. As the sheet iron is thus
caused o vibrate the test has been termed the “buzzer.”
If no local flux is detected the fault disclosed by the
sparking test is due to an open circuit. This testing
equipment is suitable only for use with wave-wound
(two-circuit) armatures, as the equalizing connectors
on lap or multiple-wound armatures would make the en-

alternating magnetic flux is set up.
The exciting coil is energized from
the shop a.c. circuit. The core is
mounted on a wheeled stand which
readily can be moved up to an arma-
ture undergoing repair and on which
the tests are to be made. A wind-
lass permits of raising or lowering
the cross head which supports the
laminated core so that it can be
shoved against the armature as it
rests on the usual type of winding
stand. In this position, with the
laminated core energized an alter-
nating flux passes through the arm-

Above—Removing Insnlation and Stralght-
enlng Armature Colls

At Left—Sirap-Wound Armature Colls Are
Tiled In Bundles Convenlent for Han-
diing and Are Placed In a Lye Tank for
Removal of the Insulatlon. The Solution

* 1s Ileuted by Steam from a Flash Boller

tire winding appear short circuited.

For testing equipment the shop is
wired for 110 volts alternating cur-
rent, with outlets in the pedestals of
the armature winding section and
at other convenient intervals. The
alternating current is supplied by a
General Electric synchronous con-
verter, installed together with the
necessary switchboard equipment at
one side of the shop adjacent to the
office.

ature. If the condition of the armature winding is cor-
rect the electromotive forces generated counterbalance
each other and no current passes through the winding.
A short-circuited or reversed coil will cause a local cur-
rent and a flux around the slot in which the coil lies. A
piece of metal or a knife blade passed around the com-
mutator will then short-circuit in succession each of the
coils that have one side under the testing pole. If there
are no faults in the winding a decided spark occurs as
the knife blade leaves each bar. Absence of spark be-
tween two bars indicates a short circuit, an open circuit
or a reversed coil in the winding.

A short-circuited or reversed coil due to the local
current induced in it will generate a flux, which can be
detected by moving a piece of sheet iron held lightly
over the surface of the armature core so as to bridge
from one tooth to the next successively. The local flux

Banding of armatures and turning
and slotting of commutators are done in section 7, which
is equipped with four special lathes. One of these is a
Peerless universal slotting, banding and commutator
turning lathe. There are also two Le Courtenay com-
bination banding and turning lathes, one of which is
equipped with a commutator slotting attachment. The
fourth lathe of this group is a small Peerless slotting and
banding lathe, which is used for small armatures cuch
as are used for air compressors. The banding equip-
ment also includes a separate band tension machine
made from General Electric Company’s design by the
railway, which provides for accurately weighing the
tension used for banding. With the large size subway
motor armatures such as are used by this company, a
banding tension of 400 lb. is required. These machine
tools are designed particularly for electric railway work
and the economy of being able to do banding, commu-
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tator turning, commutator slotting and, in fact, all ma-
chine work on an armature in one set-up will be
appreciated by railway repairmen.

For turning shafts already installed in armatures and
for cutting threads on the end of the shaft for the
pinion nuts a 26-in. lathe made by the Monarch Machine
Tool Company is used. This size is needed in order
that the lathe carriage may pass underneath the com-
mutators of the large armatures. This lathe can also be

not to separate the three coils which go together in
winding.

The potash tank is made of sheet steel with a frame
and supporting legs of angles. It is 6 ft. long, 30 in.
wide and 18 in. deep. Steam pipes are run around the
inside of the potash tank. The solution that is used in
this tank when put in fresh is made with 6 lb. of potash
to 50 gal. of water. The solution is continued in use
by adding 1 lb. of potash each day. A small washing

tank, 28 in. x 18 in. x 10 in. deep, is

-y

Above—A Large Number of Hot Presses
Are Used for Armature Coll Work

At Right—Shaping Colls for Reinsunlation

used for turning commutators if the
volume of work makes it necessary.
An 8-in. Lo-Swing lathe is used
for turning new armature shafts
and also for turning the tapers on
armature shafts. This lathe has
two carriages and two tool posts per
carriage. All work on an armature
shaft can be done in this lathe ex-
cept the cutting of threads and key-
ways. Two machines are provided
for keyway work, one a No. 3 Little
Giant horizontal key seater and the -
other a No. 5 vertical key seater.

provided at one end of the potash
tank. The lye solution is kept hot
by steam from an 8-hp. flash boiler,
manufactured by the P. M. Lattner
Manufacturing Company. Steam
from this boiler is also used for the
hot coil presses installed on the bal-
cony in section 14 immediately above
the boiler. This boiler burns gas at
a low pressure, regulated automati-
cally to keep the steam pressure at
60 Ib.

There are several operations in the
straightening of the armature coils.
The leads and sides of the coil are

The vertical key seater is used for
cutting keyways inside armature
spiders and in other places where the keyway is inside
an opening. In the table of machine tools now installed
in this shop will be found listed several other machines
necessary for various repair operations and for keeping
the cutting tools in proper condition.

All of the armatures used in rapid transit service
for the New York Municipal Railway Corporation have
strap-wound coils. After removal from the armatures
the coils are taken to section 8 for reclamation. The
first operation is removal of the insulation. The coils
are bundled up in lots convenient to handle and are put
into the potash tank. After immersion for two or three
hours, the coils are taken out and one edge of the
softened insulation is cut off. They are then returned
to the potash tank and left overnight. The insulation
can then be scraped off with a knife. After washing,
the coils go to a bench for shaping, care being taken

straightened in a vise and they are brought back to
their original shape by placing them on forms and
hammering with a wooden mallet. It is also necessary
to remove carefully any rough spots and sharp edges,
after which the coils are retaped and are then dipped
and baked for reuse.

FieLp Coir TEST METHODS

Section 14 of the shop is also used for all field coil
repairs, which consist mostly of putting on new insula-
tion and new leads, which are placed on all coils which
come in for repairs. After repair, each field coil is
given a short-circuit test. In this the field under test
acts as a secondary of a transformer, the primary coil
of which has a circuit breaker, ammeter and a double-
pole, single-throw switch. In making the test, a reading
is taken on the ammeter and the switch is closed with-
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Sectlon Devoted to Coutroller, Switch Group, Brush-Holder and Other Detailed Equipment Repalrs

out a field coil in position for testing. This reading
gives the primary current of the transformer when the
secondary is open circuited, which will be unchanged
if the field coil under test is in good condition. A
reading higher than normal indicates that the field coil
has a short circuit, the recading varying with the num-
ber of turns that are short-circuited. If the test is
continued for a sufficient length of time the location
of the short circuit will be indicated by heating. Coils
are tested for open circuits by grounding one terminal
and applying a lamp circuit to the other,

All field coils are impregnated. The coils are dipped
twice and baked. They are also subjected to a 2,000-
volt test before being returned to. service. o

All coil winding and taping is done on the mezzanine,

which con‘ains the latest type equipment needed for this
repair work. This department also contains a large
number of hot coil preszes. These are mounted on an
angle framework, with the various valves and piping
for steam heating carried underneath. Parts are trans-
ported to and from the mezzanine °through a hatchway.

Most of the employees in the coil-winding and taping
department are women. A restroom is conveniently
located in the center section of the mezzanine which is
fitted up with space for lockers, etc. The east end of
the mezzanine is used for the repair of fare registers
and pa-simeters used in subway service.

On the main floor of the shop, in addition to the
department ; already described, a space 32 ft. x 40 ft.
in the scuthwest corner is partitioned off as a foreman’s

At Left—Ail Field Coils Recelved for Repairs Have New Leads Installed. At Right—Winding New Armature Coils




Januwary 15, 1927

ELECTRIC RAILWAY JOURNAL

113

Circuiar Wash ¥Fountalns Arc Provided for Workmen

office. Near the east end under the balcony a large
room has been reserved for equipment and later will be
used as a testing laboratory. Provision will be made
for tests on all kinds of materials used in electric rail-
way construction and operation. The east end of the
shop, supplied with an abundance of light, is used
for the repair of controller equipment, contactors,
switch groups, line switches, magnets, door-operating
equipment, brush-holders and other small parts.

A feature of this shop is the provision of storerooms
for supplies located conveniently to the point at which
they are used. Section 2 is a small storeroom for con-
troller parts, and at the other end of the room is a
storeroom for other parts used in the department of
electrical repairs. This has two floors and the raaterial
used in the coil winding and taping section is carried
on the second floor.

A men’s locker and wash room is provided in the cen-
ter of the shop underneath the mezzanine. This is
equipped with four Bradley wash fountains of latest
design and two shower baths. The lockers are of all-
steel construction, made to the company’s specifications.
Water for washing purpoces is heated by a Ruud auto-

matic multi-coil storage heater, regulated by thermo-
static control. At convenient intervals throughout the
shop are a number of Halsey Taylor drinking foun-
tains. These have a large ice receptacle, 18 in. diam-
eter x 18 in. high. The fountains are set on a pedestal
with the top of the bowl about 40 in. above the floor.
The drinking bowl is of porcelain. Water is turned on
against a slight spring pressure, and is automatically
shut off when the handle is released.

Kansas City Reconstruction

Program Well Under Way

Eight Miles of Track Was Reconstructed or Built New
Following the Lifting of the Receivership on
Oct. 15 and Before Cold Weather Set In

EHABILITATION of the Kansas City Public Service
property is one of the outstanding duties of the
new management. An urgent program of some 8 miles
of city track was started last October and completed in
approximately two months, the total expenditure in-
volved being $354,870. A part of this cost was for the
dismantling of the superstructure of the elevated road.
This is the first step of a $6,600,000 program of
rehabilitation planned by the new owmers under the
leadership of President William G. Woolfolk of the
William G. Woolfolk, Inc., engineers of Chicago, Ill.
The receivership was officially terminated on Oct. 15,
but in order to get the most urgent work done before
winter, permission was obtained to start the work on
Oct. 11. Very little material was on hand, but rush
orders were placed within a week, and no serious
delays in the several jobs were encountered as material
was received promptly. On Oct. 11 400 men were em-
ployed and on the following day this force was doubled
and work was started at six locations.
During the receivership a standard type of track
construction was adopted which will be continued. This
consisted in the use of 7-in. tee-rail, Lorain section 93

~
= J

Part of the Initial Track Reconstruction Program In Progress on Troost Avenne, Kansas City.

The Standard Construction Is 7-Tn.

Tee-Rall ou International Steel Ties Imbedded in a 14-In, Concrete Slab

@
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Putting on the Concrete Wearing Surface nn Maln Street,

Kansas Clty,

Thls Is Part of a Rnsh 8-Mlle Reconsirnctlon Program

Complelied Wlthin Eight Weeks Followlng the Termination of Recelvershlp Lasl October

No. 507, supported on International steel ties imbedded
in a 14-in, concrete slab. The rails were canted 1 in 25.
The base concrete consisted of a 1-3-6 mix. It was first
poured up to the base of the rail and after the initial set
concrete was tamped firmly under the tie plates and under
the rail base. After this, concrete was poured to within
2 in. of the top of the rail and again thoroughly tamped
against the web of the rail. Following this a 2-in. wear-
ing layer of concrete using a rich mixture of 1-2-3 was
placed and finished with an electric tamper and finishing
machine. The work moved on smoothly, so that at the
end of the construction period early in December ap-
proximately 1 mile of paved track had been constructed
each week. This was considered a good record of prog-
ress in the face of the shortage of material when the
work was undertaken in October.

KANSAS CITY TRACK RECONSTRUCTION IN THE TWO
MONTHS FOLLOWING END OF THE RECEIVERSHIP

Feet
Location Single Track

Maln Street, 40th to 43d..........c0iivinennnnnnn. 3,320
Grand Avenue, 20th to south end Viaduct........... 920
Main Street, Armour Boulevard to 39th............ 5,250
27th Street, Indiana to Cleveiand.................. 2,530
Troost Avenue, 31st Street to 37th......co0vuuu... 7,500
S. W. Boulevard, 19th and Main to Broadway...... 3,510
Maln Street, Linwood Boulevard to Armour. ......... 3,140
Ninth Street, Mulberry Street to JameS............ 5,700
State Line, Olathe Boulevard to 45th............... 2,600
Country Club Lilne, 65th to 75th (new second track). 5,010

Total track reconstruction .........ccoevcuvuuans 39,480

Total cost for 7.6 miles. ... .ovieiieriiiininnans $338,800
Dilsmantling elevated road structures and double track 4,630

In most of the locations street car traffic was carried
at one side of the street during the reconstruction of
the tracks. . The work was done under the direction of
A. E. Harvey, engineer of construction. The 8 miles

just completed is only a forerunner of many more
planned for this year’s program. The company has just
announced its intention of reconstructing 23 miles, be-
ginning as soon as weather permits.

Government Active in Standardization
Movement

TEADY development has been shown in the fifth

year of Mr. Hoover’s division of simplified practice.
About fifty simplifications have been carried through.
These include a wide range of commodities. In a sur-
vey of nineteen of these commodities it is stated that
from 51 per cent to 99 per cent of the sales are in ac-
cordance with the simplified practice recommendations,
the average of the nineteen being 79 per cent.

The unification of government specifications under
the federal specifications board has now reached a point
where the main lines of government commodities are
covered. More than 400 specifications have been ap-
proved, and a considerable number have reached the sec-
ond edition. While contact with industrial groups has
been maintained in the work, to a very considerable ex-
tent through the A.E.S.C., much yet remains to be
done in thoroughly co-ordinating these government
specifications with those in general use in the industries.

The bureau of standards has proposed an interesting
plan of certification under which any manufacturer who
is willing to supply goods made to comply with a given
government specification may file with the bureau a
statement to that effect. Consumers upon request will
be given a list of such manufacturers. This plan has
been widely discussed in a large number of organized
industrial groups, since this proposal in some form may
ultimately have far-reaching effects upon sales policies
and upon our present method of distribution.

-
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Better-Appearing Cars Needed

Electric Railway Industry Has Accepted the Challenge for More Attractive Rolling Stock—New
_Equipment Should Be Provided Where Possible and at the Same Time Increased
Attention Must Be Given to Sprucing Up Existing Cars

ORE attractive cars were given consideration
M at a meeting of the rolling stock committee of

the American Electric Railway Engineering
Association held in New York Dec. 13 and 14. A
resolution was adopted directing attention to the need
of more attractive rolling stock. The opinion was voiced
that concentrated effort in an attempt to acquire new
rolling stock was not enough, and that there still existed
a large field for improving existing rolling stock to
provide more comfort, greater conveniences, increased
safety and more attractive appearance. Many railways
are rehabilitating existing cars which still can be oper-
ated economically and are providing these with im-
proved devices and devoting particular attention to
producing a trim, neat appearance by stream-lining
in the car body construction and by attractive color
schemes in painting.

The problem regarding rolling stock that is now pre-
sented to the electric railway industry is first to provide
new equipment where possible and second to bring ex-
isting rolling stock which still possesses some useful
life to a higher standard of attractiveness by incor-
porating in it as many of the splendid ideas as possible
which are now used in new car designs.

We are living in an age of prosperity and the patrons
of electric railways look for increased comforts and
conveniences in cars over what was considered adequate
a few years ago. The public has awakened to the idea
that a higher fare is needed to pay for the added
attractions and it is willing to pay it. The physical
equipment of the railways must be made capable of
giving the character of service demanded.

The rolling stock committee decided that the publica-
tion of articles discussing methods which have been used
successfully by various railways in bringing existing
rolling stock to greater usefulness was desirable. Vari-
ous members of the committee volunteered to tell of
results which have been accomplished on their proper-
ties, or of ways in which cars can be spruced up and be
provided with added conveniences. In addition, any
operator who believes that more attractive rolling stock
will produce results was invited to express his views for
publication. Two of the articles giving suggestions
for the improvement of existing cars follow.—EDITOR.

Study Car Equipment with Reference to
Appearance, Comfort and Convenience
By W. R. MCRAE

Superintendent of Roiling Stock and Shops Toronto Transportation
Commission, Toronto, Canada
UNDAMENTAL ideas behind improved cars are
to increase the passenger sales value of the rolling
stock, to attract a greater volume of traffic than at
present habitually patronizes a particular road, to in-
crease the car riding habit and to induce people by

-

every seductive method possible to abandon other com-
petitive means of transportation.

If it were possible, the logical solution would be for
a railway to replace the old and out-of-date rolling
stock with new, incorporating the many splendid ideas
now available, but there are few companies in this
happy financial condition. With this done, it would be
a comparatively easy matter to keep these cars in a
condition with regard to appearance and comfort that
would be a continual delight to the traveling public.
The problem before the industry just now, however,
is not only the design and evolution of new rolling stock
but also the inclusion of as many as possible of the
helpful ideas for additional comfort, convenience and
attractive appearance to existing rolling stock.

The most difficult problem in connection with im-
provements in comfort, convenience, safety and appear-
ance of cars does not occur so much on roads that
operate in the large centers of population, and which
are fairly strong financially, as to the owners of small
railways which are waging a strenuous fight against
all kinds of modern rubber-tired competition and with
a comparatively low number of potential riders on whom
they have to depend for revenue and their continued
existence. There are many ways in which such roads
can augment materially their revenue by careful atten-
tion to many of the suggestions and ideas that have
been collected by the A.E.R.E.A. committee on this
subject. Many of these roads are not in a position to
go in for heavy capital expenditure and quite a number
of the committee’s ideas can be carried out at no very
great expense.

The upholstered type of seat is the thing, undoubt-
edly, to adopt for the smaller railway with the attendant
competition factors. A smooth and well-maintained
track is a most important factor in easy riding quality
of the car and systematic maintenance and inspection
are necessary.

In dealing with the problem of comfort, one factor
that is stressed in the committee’s report is the discom-
fort and annoyance caused by improper handling of
equipment in starting and stopping. In this matter,
too little attention is sometimes given to the important

‘factor in this operation—the human element, and the

instruction of operators. Any additional comfort a pas-
senger might derive from cushioned seats and more
silent cars will be eliminated if the car is in the hands
of an operator who, through lack of adequate instruc-
tions and training, or through carelessness, operates his
car with jerky starts and stops. The training of a
motorman is thus a large factor in the subsequent
smooth and economical operation of the car. The estab-
lishing and equipping of a school of instruction for this
purpose, with regard to the peculiar needs of the rail-
way, would be an excellent investment for any electric
railway. The expense involved is comparatively small
and the results are felt ultimately in many ways.
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The treadle-operated exit door, no doubt, has been
instrumental largely in eliminating the inconvenience
of the earlier one-man cars and made possible the devel-
opment of the large one-man, double-truck car. A loud
speaker for the announcement of approaching stops
would add very materially to the convenience of pas-
sengers in this type of car and is worth attention.

Standardization of car entrances to eliminate confu-
sion i3 well worth any expense. The resulting con-
venience to passengers and speeding up of the system
has been amply demonstrated in Toronto, where the
program of reorganizing to front entrance only has now
been completed.

With front-entrance cars there is real need for the
ingtallation of some form of anti-slip aisle covering in
the forward half of the car, and some improvement
could be made in available commercial materials. At
present we have ingtallations of two types which take
the place of the slats in parts of the car floor. Under
diverse conditions these have given varying satisfaction.

A very great deal can be accomplished to add to the
attractive and fresh -appearance of cars by intensive
attention to cleaning and washing and systematic paint-
ing. A clean and well-groomed car is a distinct selling
asset and should be well within the economic capacity
of the average railway. Without this feature it is
impossible to attract the additional patronage so much
desired. If every system was spurred to make supreme
efforts in this direction the resultant gains soon would
be apparent. An untidy appearance, eloquent of slovenly
and haphazard care and attention, has the effect of
alienating the public good will and support, without
which no system can be successful.

With regard to painting, the psychological effect of
the freshly painted car is undoubtedly that of a very
persuasive and insistent salesman and, to the limit of
its resources and income, there is no question that any
railway will reap a very considerable patronage from
the utmost effort that can be made in this direction.
The spick and span, clean and newly painted car literally
compels the patrons to sit up and take notice and is a
constant perambulating advertisement of the fact that
the management is doing its best to live up to the motto
“It pays to please.” There can be no excuse for cars
being dirty, even though they may need paint and
varnish. Soap and water are both cheap.

Rolling Stock Should Give the Best

Impression Possible

By A. T. CLARK

Superintendent of Rolling Stock and Shops United' Railways &
Eleetric Company, Baltimore, Md.

FIRST impressions are lasting impressions, accord-
ing to an old adage. No wonder, then, that when
a prospective street railway patron sees a dirty, poorly
painted car approaching he concludes immediately that
the railway company and all its endeavors are slipshod
and in keeping with the appearance of this part of the
equipment. No matter what later impressions of a bet-
ter kind this patron may obtain, he still is of the
opinion that the company, llke the car, needs an over-
hauling. Not only has he acquired a poor idea of the
system as a whole but he is ready to kick and complaln
of all the small incidents that may occur during his ride.

Now let us suppose that instead of a dirty, poorly
painted car that came along while he was waiting the

car had been well painted and was still in good condi-
tion, and in addition generally clean and attractive. In
this case the patron would feel that the management
behind the system was taking the best of care of what
it had and was keeping its cars inviting in appearance.
In most cases this car patron would not be so apt to be
critical of any shortcoming; i.e., if the car was a minute:
behind he would be less likely to berate the conductor:
about this condition or to start an argumert with some:
other complainer about how poorly this particular sys-
tem may be operated. All because the first impression
has put him in a pleasant frame of mind rather than the
reverse. )

Many companies believe that the cost of keeping cars
in good paint condition and generally clean in appear-
ance is very high. While it may require an unusual
expenditure to work out a system of frequent and regu-
lar car painting and car cleaning, eventually this: cost
soon drops to a low amount well within the ability of
any well-organized company to maintain indefinitely.

In addition to the better reaction of the riding public
from well painted and thoroughly cleaned cars the
management will obtain a direct benefit from the motor-
men and conductors, who naturally and unconsciously
react on a higher and better plane of endeavor because
of the higher morale resulting from the better appear-
ance of the cars.

Sun Visor Protects Motorman from Glare

SUN visor, similar to those used on automobiles,
is the latest safety device which is being used on
the Ogden-Main line of the Menominee & Marinette
Light & Traction Company, in Marinette, Wis. This -
line runs principally east and west and the glare of the

Car Equipped with Sun Visor Over
Front Window Shields Operator
from Glare

sun was found to be uncomfortable and irritaling to
the car operator. A local operator consequently sug-
gested a shade which was designed and installed on
the cars in the shops. The shade is made of shect
metal, is neat appearing and serviceable, and is proving

very effective.
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Methods and Equipment for

Efficient Assembling of Commutators’

By Jesse M. Zimmerman

Renewal Parts Engineering, Westinghouse Electric & Manufacturing Company

Many Important Considerations Must Be Taken Into Account in Assembling the
Individual Parts of V-Bound Commutators and in Pressing the Complete Commu-
tators on the Spider—Methods of Tightening and Aligning Commutators Are De-
scribed, Together with Some Handy Tools that Will Facilitate the Shop Operations
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Methods of Aligning tho Commuiator Bars wlith

the parts are accurately machined and particular

care is given to assembling. The order of the
assembling operations is, first, to fit the steel V-ring
over the spider. This may require some filing to remove
paint and rust. Next, the commutator nut should be
tried on the bushing. It may be necessary to clean out
the threads of the bushing to allow the nut to screw
up by hand. Then, when the detachable V-ring is under
pressure, the commutator nut can readily be run up
against the detachable V-ring, thus retaining the steel
V-ring under the pressure given it.

The parts should then be dismantled and all dirt and
paint must be scraped off, especially from the metal V’s.
The V’'s in the assembled segments can be cleaned with
fine sandpaper, but should not be scraped with a knife,
as it may deposit copper over the mica. After blowing
out the dirt the commutator should be checked for short
circuits with 600 voits between bars and after the V’s

COMMUTATORS can be made tight fitting only if

*This is the fifth of a series of articles on commutators for
railway motors. The others were: Choosing Materials for Rail-
way Motor Commutators, published Aug. 21, 1826; lmportant
Conslderatlons in Replacing Commu‘ator BBars, published Oct. 23,
1926 ; Accurate Machining of the V’s of Assembled Commutators
Is Ifssentlal, published Nov, 20, 1926, and Mica V-Rings and
Bushings Have Important Functions in Cominutators, published
Dec. 18, 1926.

Respect to the Commutator Spider Keyway

have been cleaned and tested they should be brushed
with a thin coat of shellac. The mica V-ring should be
cleaned carefully with sandpaper, especially at the fit
of the V’s. After the surface which touches the copper
has been thoroughly cleaned it should not be touched
by the hand or any object whatsoever. This eliminates
the possibility of dirt or moisture getting on the ring
and causing a short circuit between bars after the com-
mutator has been assembled.

The armature should be stood upright with the com-
mutator spider uppermost while the rear mica V-ring is
assembled. Then the assembled segments can be placed
on the spider and the detachable front steel and mica
V-rings assembled. The 3-deg. angles of the mica
V-rings will bind against the 3-deg. angle of the copper
V’s before the banding wire is removed. The front
mica V-ring must not be forced down, as to do so would
injure the mica.

The commutator nut or bolts, if the commutator is
a bolted type, should be located carefully as it is prob-
able that the threads of the nut or bolts will not catch
the threads on the bushing. Two pieces of cotton tape
should be tied around the segments, one above the top
banding wire and the other below the lower banding
wire. Then a U-shaped clamping bar can be placed
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over the shaft so that it will bear on the detachable
V-rings, as shown in an accompanying illustration. With
the pressure clamp in position rectangular washers can
be placed over the two bolts having long threads. The
slack ean then be taken up by tightening the clamping
nut.

The lower banding wire can now be cut and the
slack should be taken up again by tightening the clamp-
ing nut. Next the upper banding wire can be cut and
the slack again taken up. “Opened-up” places will ap-
pear between bars when the banding wire is cut. These
“opened-up” places will disappear when the commutator
is heated and subjected to pressure.

Proper alignment should be checked with a square.
The bars should not be out of alignment more than the
width of a mica strip.

The center line of the mica strip, or copper bar, as
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However, a baking oven with a temperature of 110
deg. C. will be satisfactory. A presure of 20 to 30 tons
should be applied to the detachable steel V-ring to draw
the commutator nut home while hot and under pressure.

After the assembly is cold, tests should be made for
loose bars by tapping on the end of the bars with a
hammer while holding the finger against the end of
the bars. If any of the bars are loose they will vibrate.
Finally, the commutator should be given a 600-volt bar
to bar test and a 4,000-volt ground test.

Before describing the method of applying the neces-
sary pressure to the detachable steel V-ring a com-
mutator wrench will be explained which can be used
with any of the methods for applying the necessary
pressure.

A convenient type of commutator wrench is shown
in an accompanying drawing. It consists of three
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Commutator Wrench Which Can Be Used In Conjnnction with a Ring P’ress for Assembling Commutators Either While They Are
on the Armature Assembly or In a Vertical Press

At top, Pressnre ring. At bottom left, Body.

the case may be, should be lined up with the center line
of the armature or slot tooth. Information for proper
location will be furnished by the manufacturer of the
motor. The metal V-ring should be tapped lightly with
a rawhide hammer and the slack again taken up by
tightening the clamping bolts. The commutator nut or
bolts can now be tightened so that the assembly will
be held firm when the clamping bar is removed. No at-
tempt should be made to try to tighten the commutator
assembly with the commutator nut while the assembly
is cold. To do so will injure the mica V-rings. Also,
the commutator assembly should not be tightened with
the commutator nut without applying pressure to the
steel detachable V-ring, as it may turn with the com-
mutator nut during the tightening process, thus skew-
ing the bars.

The armature should next be heated in a baking oven
with maximum temperature not exceeding 150 deg. C.

At, rlght, Handle.

major parts, the ratchet ring, the pressure ring and
the wrench handle.

The outside diameter of the ratchet ring should be
the same as the outside diameter of the commutator
nut. Since the ratchet ring is to be bolted to the com-
mutator nut, the inside diameter should be machined
1 in. larger than the inside diameter of the commutator
nut. This will eliminate any interference of the ratchet
ring and the spider threads when the commutator nut
has been drawn home. The length should be the dis-
tance from the commutator nut to the end of the detach-
able steel V-ring plus 5 in. This will leave sufficient
room to operate the wrench handle when the commutator
nut is tight.

Six equally spaced slots should be cut approximately
2 in. deep and 1% in. wide. The slots can be milled or
cut by first drilling a 1%-in. hole and removing the re-
maining metal with a hack saw, milling saw or with an

Pins to fit boles in cm;;i;-



January 15, 1927

ELECTRIC RAILWAY JOURNAL

119

acetylene torch. The ratchet ring shown in the illus-
tration for tightening a commutator in a hydraulic
wheel press has fifteen pressure pins instead of the six
slots. Either slots or pins will be satisfactory.

On the other end of the ring two holes for spanner
pins are drilled 180 deg. apart and on the same bolt
circle as the spanner holes in the commutator nut. A
smaller hole should be drilled through the ring. This
hole should be redrilled approximately 1% in. deep for
the spanner pin. This will provide a stop for the span-
ner pins, thus keeping them from driving too far into
the ring. By having the hole drilled through the ring
the pins can be driven out should they break off.

Diametrically opposite from the spanner pin hole and
on the same bolt circle two additional 2-in. holes should
be drilled through the ring. The holes are for two bolts,
which will be used to hold the ratchet ring to the com-
mutator nut. It will be necessary to drill and tap two
Ye-in. holes in the commutator nut besides the two span-
ner pin holes which are already drilled. This will
eliminate the difficulty of holding the ratchet ring in
place during the tightening operation.

In order to relieve the strain on the two holding bolts
described in the preceding paragraph it is well to bore
the inside diameter of the ring in the front 1 in.
larger than the diameter at the rear. A circular guide
plate should be placed in this offset and spot welded
in place. The guide plate must have a hole bored in it
large enough to fit over the shaft. It is best to wrap
the shaft with a strip of thin sheet copper to keep the
guide plate and the wrench handle from marring the
polish on the journal.

The features outlined in the two preceding para-
graphs are not necessary where a vertical press is used,
because the weight of the ring will keep the spanner pins
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Parts Used In Tightening Operation In Wheei Press

in the hole in the commutator nut. However, where the
wrench is to be used in a horizontal press one will ap-
preciate the necessity of bolting the ratchet ring to the
commutator nut after trying to hold it in place during
the tightening operation.

Since the duty of the pressure ring consists in trans-
mitting the pressure from the press to the detachable
steel V-ring during the tightening operation it is
essential that the face which comes in contact with the
detachable V-ring should be solid in order to transmit
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Tightening a Commutator In a Hydraulic Wheel Press with the Use of the Commntator Wrench
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commutator spider is pressed on the
armature spider. A wrench similar

to the one described above was made
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by Roy Clark, master mechanic, and
Sam Augel, assistant master mechanic
of the Saginaw, Mich., shop of the
Michigan Railroad to be used in the
assembly of Westinghouse 557 and
333-V commutators. These commu-
tators being similar, it was possible to
adjust the dimensions so that ons
wrench could be used on both commu-
tators. This wrench was made as
follows :

The ratchet ring was made from the
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hub of an old gear, the spokes being
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Press Which Can Be Used for Assembling Commutator When the Commutator

Assembly Is on the Armature Shaft or Splder

the pressure evenly. It will be necessary to cut an
opening in the other end for the operation of the wrench
handle. If the slots in the ratchet ring span 60 deg.,
then the opening in the pressure ring should be at least
80 deg.

The outside diameter of the ring should not be smaller
than the outside diameter of the steel V-ring. The
inside diameter of the ring should be small enough so
that the pressure face of the steel V-ring is covered.
However, it should be at least 4 in. larger. than the
ratchet ring. The thickness of the ring should be
approximately 2 in. or more.

The wrench handle should be curved at one end to
fit over the shaft. The straight end of the handle can
be used when the commutator is assembled before the
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cut off with an acetylene torch. The
hub was then placed in a lathe where
the outside diameter was turned tfo
1024 in.,, and the inside diameter
bored 8% in. The ends of the ring
were faced so that the finished ring
was 7 in. long. The slots were. made by first drilling
1% in. holes and then cutting the rest of the metal out
with the acetylene torch. The bolt circle, A for the
gpanner pins and the holding bolts was made 9+ in.
The drilled holes for the spanner pins and the tapped
holes for the holding bolts in the commutator nut were
drilled and tapped on a 9Ys-in. bolt circle. The guide
plate was located by boring the front inside diameter
8% in. and 2% in. back. The diameter of the guide plate
was machined 8233 in. in diameter. It was held in place
by six spot welds. )

The pressure ring was forged out of a hot rolled steel
plate Z in. x 8 in. x 36 in. It was forged around an old
pinion whose outside diameter was 104 in. The ring
being large, it was not necessary to weld it. The open-
ing for the spanner wrench was made with the acetylene
torch. The forged ring when cold was slightly smaller
than 10% in. Therefore, it was placed in the lathe and
the inside bore machined to 104 in. The two pressure
faces were machined, thus making the finished length
approximately 7 in. With this wrench and a wheel
press Mr. Clark feels that he has made the tightening
operation of his commutators a simple and sure
operation.

1t is bad practice to tighten the commutator nut with
a special drift and a heavy hammer without applying a
pressure to the steel V-ring. This batters up the com-
mutator nut and steel V-ring and tends to turn the
steel V-ring, which in turn skews the bars. The com-
mutator nut should not be tightened until after the
steel V-ring has been subjected to a pressure and the
assembly heated. This method of heating the com-
mutator and applying the pressure will be discribed for
two conditions: First, where the commutator spider
has not been pressed on the armature spider, and, sec-
ond, where the commutator spider has been pressed on
the armature spider. “

TIGHTENING A COMMUTATOR WHERE ITS SPIDER HAS
NoTr BEEN PRESSED ON ARMATURE SPIDER

The most efficient method of heating the commutator
under the ahove conditions is in an oven which will heat
a commutator from 125 deg. to 150 deg. C. A simple
heating stand for commutators can be made as shown
in an accompanying sketch. The hole in the stand
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should not be larger than the opening in the commu-
tator spider. This opening allows the flame of a gas
torch to pass through the commutator spider. An
asbestos board, with a hole for the gas to escape, should
be placed over the top of the detachable steel V-ring.
It is not advisable to use a sheet steel plate, as the
heat will cause it to warp and allow the flames to pass
hetween the plate and the detachable V-ring, thus con-
suming the bond in the mica V-rings.

The temperature should be measured with a ther-
mometer, it being placed on the copper bars next to the
V-ring, with the bulb covered with putty. This will
give a true indication of the temperature of the copper.
The thermometer should register from 125 deg. to 150
deg. C.

Skewing of commutator bars can be prevented by
placing the commutator on a clamping plate, as shown.
It consists of a steel base plate, a bolt and a clamping
bar. After the bars have been properly aligned the
commutator is placed on this plate and the clamping
bar is drawn down. The clamping bar serves as a press
and prevents the detachable steel V-ring from turning.
Several blows on the steel V-ring with a rawhide mallet
will cause the V-ring to take its place. After the clamp-
ing bar has been drawn tight the commutator nut can
be tightened. .

For small commutators the clamping bar as just
described will furnish sufficient pressure to obtain a
tight commutator. However, on large commutators it
will be necessary to use a press and a special wrench
as described in the first part of this article.

\ VERTICAL PRESS METHOD OF TIGHTENING
| COMMUTATORS

After the commutator has been heated and the bars
aligned properly the commutator is ready to be placed
‘ on the vertical press with the front of the commutator
up. The ratchet ring should be placed so it will engage
the two spanner pins in the holes in the nut and the
"ring should be bolted to the nut with two bolts. The
pressure ring can then be slid over the ratchet ring so
that the solid side of the ring will be against the steel
V-ring. The pressure ring should be subjected to a
pressure of 20 to 30 tons, depending upon the size of
the commutators. The wrench handle placed through
'the opening in the pressure ring into the slots in the
‘ratchet ring will draw the commutator nut home.

It is possible to use the press without this com-
mutator wrench by applying the pressure to the steel
V-ring and by tightening the nut with a drift. How-
ever, this is more difficult and the results will not be
as good.

. TIGHTENING A COMMUTATOR AFTER ITS SPIDER HAS
BEEN PRESSED ON THE ARMATURE SPIDER

. Before undertaking to assemble a commutator it
hould be heated to 125 deg. to 150 deg. C., regardless
of the method used. The heating operation is necessary
to soften the bond in the mica V-ring and the com-
mutator strip. Subjecting mica to a pressure while
it is cold pulverizes the bond. On the other hand, if the
lica is heated the bond will soften and allow the mica
o conform itself to the metal parts when a pressure is
ipplied. For this reason only is it necessary to heat the
ommutator.
' In heating a commutator it is best not to allow the
ame to touch the copper. However, where no oven is
wvailable, to a certain extent the flame ‘will have to be
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played on Yhe copper. Before starting to heat the com-
mutator, the mica V-ring should be covered with as-
bestos cloth so that the flame will not burn the bond in
the mica V-ring. It is well to do most of the heating
on the commutator spider and steel parts of the arma-
ture core as they will retain the heat longer, thus keep-
ing the mica V-ring hot during the tightening operation.

The ideal method of tightening a commutator under
this condition is with the wheel press after the com-
mutator has been heated. In this operation the arma-
ture should be supported in a sling and the ratchet ring
should be bolted to the commutator nut. The pressure
ring can then be slid over the ratchet ring, after which
the slack on the press should be taken up and the pres-
sure ring adjusted. By applying the necessary pres-
sure the commutator nut can be drawn home with the
curved end of the handle against the shaft.

For various reasons some companies will not feel
like spending the money for a commutator wrench or
a press for tightening their commutators.” For com-
mutators used on 30-hp. motors or less than 30 hp. a
very efficient press can be made to do the work at a
very low cost. Such a press is shown in an accompany-
ing line drawing and was made by placing an old car
wheel or some sort of a base plate on a level foundation.
Two 2-in. holes were drilled in the web of the wheel near
the flange and two upright posts were fastened with
two nuts, one on each side of the wheel. These posts
were made of 2-in. bolts about 30 in. long and were
threaded at both ends, the thread at the top being.12
in. long. The armature shaft is placed in the hole in the
hub and the necessary collars are inserted so that the
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armature will be supported from the wiper ring face
and not by the extreme end of the flange of the wiper.
A U-shaped bar is placed over the shaft so that it will
rest on the interchangeable steel V-ring and the neces-
sary pressure is applied by screwing the bolts down so
as to turn the commutator nut home.

This press can be modified to suit existing conditions.
However, its use should be limited to small commu-
tators. :

ALIGNMENT OF COMMUTATOR BARS IS IMPORTANT

Correct alignment of commutator bars with respect
to the center line of the starting coil, when rewinding
the armature, will insure correct location of the neutral
commutating zone. If the commutator bars are not
correctly aligned with the center line of the armature
coil the neutral commutating zone will be shifted. This
will produce the same results as shifting the brushes
the same distance in the opposite direction.

Shifting the commutating zone will cause the motor
to have a higher or lower speed, depending upon the
direction of rotation. Let us assume a possible case.
A car is equipped with two motors, both having the
commutator bars shifted the same distance but in the
opposite direction from the neutral zone, the one motor
having a 10 per cent high speed and the other a 10 per
cent low speed. If the car runs continunously in one
direction, below 10 m.p.h., the motor with the high
speed will carry approximately 50 per cent more of the
total load. When the car is operating at a higher speed
this difference in load will decrease as the speed in-
creases. This is illustrated in the motor curve, repro-
duced. There is a 50-50 chance that the motor having
the higher speed may also have the larger wheel diam-
eter, assuming that one set of wheels may be worn
more than the other. The above illustration shows the
importance of having the motors run at as near the
same speed as possible, thus eliminating undue over-
heating.

The conditions may not be as bad as pictured above,
but they will vary in proportion to the distance that
the commutator bars are out of alignment. Motors
having wider bars will produce a greater variation in
speeds and commutating difficulties. The commutating
pole motor is more sensitive. Therefore, the alignment
must be more accurate,

Shifting of the commutating zone will agitate spark-
ing. Sparking will cause flashing, when the motor is
operating at a high speed, as well as numerous other
commutation troubles., :

TOOL FOR ALIGNING COMMUTATOR BAR WITH
ARMATURE SLOT

A simple aligning tool can be made from a straight
edge bar about 1 in. wide with two stationary pins and
one movable, so spaced along the center line of the bar
that the two stationary pins will rest on the center line
of the armature tooth while the movable pin will be
above the commutator. This tool is inexpensive and
easy to make. It can be used on all types of armatures.

The center line of the keyway in the commutator
bushing is usually the center line of a slot in the arma-
ture core. This definite relation is maintained by the
relation between the common center line of the keyways
in the armature spider, the commutator bushing and
the armature punchings,

One aligning tool can be made to fit all the com-

mutator spider keyways by using different sizes of
dummy keys, as shown in accompanying illustrations.
The right angle bar is made so that the inside of its
vertical bar is the center line of the dummy key, which
would make it the center line of the keyway in the com-
mutator bush. This makes the inside of the adjustable
bar the center line of the dummy key.

The dummy key fits the keyway in the bushing. The
gage is held in place by the adjustable pressure screw.
This particular commutator calls for the center line of
the keyway to line up with the center line of a com-
mutator bar. If the center line of the bar coincides

Assembling a Commutator in a Vertical Hydraulic Press

with the inside of the adjustable bar, then the center
line of the commutator bar will be in alignment with
the center line of the armature slot when the bushing
is pressed on the armature spider. If a commutator
calls for the center line of the mica to align with the
center line of the keyway, the inside of the adjustable
gage must coincide with the center line of the mica.

In the final test the following important dimensio
should be checked. These dimensions. should be recorde
before the old commutator segments are moved:

1. The distance from the rear of the bar to the rear
end of the bushing. This determines the correct loca:
tion of the commutator. ¥

2. The width of the neck. This will determine
whether the clearance between the brush-holder and thi
neck will be correct.

3. The length of face to make sure the brush surface
is the proper width.

4. The outside diameter of the face to give the ¢ol
rect clearance between the brush-holder and the com
mutator.
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We Are Acquiring

a New Viewpoint

Manufacturer and Operator Have a Common Interest in the Future of the Transportation Business
—Former Methods and Precedents Are Subject to Question—There Is Growing
Evidence that Improvement of Facilities Is a Paying Process

s

By Willits H. Sawyer

President American Electrle Rallway Association
and President East St. Louis & Suburban Railway

E ARE beginning to get proof

\}s/ of the soundness of the policies
adopted by those electric rail-

way properties which have had sufficient
confidence in the local transportation
business to go ahead in the expenditure
of money and effort for the improvement
of their facilities and the development
of an aggressive merchandising program.
Today we are not going to conventions
for the purpose of commiserating with
each other and talking about our troubles.
We are beginning to look forward with

their design, from the standpoint of
engineering and economics, but the
most important thing we have been dis-
cussing is the use of new and modern
cars as a means of selling interest, en-
thusiasm and pride in our service, to our
employees and public. That is a phase of
the car situation which we have entirely
overlooked in the past.

We have talked much of the need for
co-ordination, but we are beginning to
see more clearly a condition which calls
for greater co-ordination within our own

courage and enthusiasm, instead of back-
ward with self-pity and doubt. We are
now asking ourselves what we should be.
doing instead of reciting our troubles and begging
some one else to do something., We are looking to the
future. And as we look, we see more clearly every day
the incontrovertible fact that the public must have pub-
lic transportation service, and that even the coming of
the private automobile has not changed that funda-
mental requirement.

Wllits H,

TRANSPORTATION IS A NECESSITY

We can nail down hard this one basic fact, “The
public must have transportation.” We, as transporta-
tion men, are the logical people to furnish it. Our job
is to supply a character of service which will adequately
- meet present-day conditions. Once we do that our dif-
ficulties will diminish rapidly. It is to the growing
appreciation of these facts that the present-day dif-
ference in the character of conventions such as this is
attributable. We are now going to conventions to get
new ideas for self-improvement. We are trying to learn
how to do a better job than we have been doing. And
the man who misses that point in a convention is miss-
ing the very reason for his attendance.

During this meeting of the Midwest Association we
have been talking about the advantages of new cars.
We have been considering the reasons for new cars.
There has been presented here the experiences of some
of the properties that have tried them and figures show—l
ing the price the industry is paying as the result of the
operation of obsolete equipment. It has been a most
convincing story. The effect of modern cars on operat-
ing costs and revenues has been demonstrated. But
that is only part of the story which has been told. In
the past cars have been considered as an engineering
matter. Today they are being considered from the
sales viewpoint. We have given much consideration to

*Abstract of address at the meeting of the Mldwest Electrle
Railway Association, Tulsa, Okla., Jan. 6-7, 1927,

y

industry. I have always been a stanch
advocate of. the value of the service
rendered the electric railway industry by
the manufacturers and of the part they have played in
its upbuilding. But today there is another group of manu-
facturers playing an active part. They represent the
automotive point of view and automotive methods.
They are setting a pace in merchandising effort with
which the electric railway manufacturer is failing to
keep pace. We are faced with new conditions. Our
entire viewpoint is undergoing a rapid and deep-
seated change. We operators are revising our concep-
tion of the transportation business and of our respon-
sibilities to our properties and our public. We are try-
ing out new tools, and we still have much to learn about
how to co-ordinate them with those to which we have
been accustomed. We have made many mistakes, and
we shall continue to make them until we learn how to
adapt ourselves and our methods to conditions that
exist today.

In all of this the electric railway manufacturer has
a primary interest and a primary responsibility. He
furnishes the tools with which we work. Our success
spells his success, our failure means failure for him.
Operator and manufacturer are in the same boat. We
float or sink together. If he permits new tools to be
used where the old ones, properly improved, are better
adapted; if he fails to keep his products up to the need
of the times; if he hesitates to express frankly his
views, or to invest money in the development of his
product, he fails to meet his responsibility to the in-
dustry of which he is a part, and to his own stockhold-
ers. In the struggle to co-ordinate various vehicles into
modern transportation systems the electric railway
manufacturer must meet the development and merchan-
dising aggression of his competitors. Only in that way
will the car and bus finally be fitted together on a
sound, economic basis. The electric railway manufac-
turer must tell his story frankly, even bluntly, if he
expects to move ahead under modern conditions.

S;nvyer
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Something was said here today about the tendency to
use our hearts instead of our heads in the consideration
of buses and cars. We can’t afford to do that. We
must act on the basis of strict business considerations.
Every precedent of the industry is subject to question
in the:light of changed conditions. The fact that we
have always done a thing in a given way is good reason
for questioning the wisdom of that practice.

Getting back to the bus, there is no question but
that it is here to stay, and has a permanent place in the
scheme of transportation. But in many instances it
'was introduced on the wrong basis. High-pressure sell-
ing was not always accompanied by wise merchandising.
The bus manufacturer himself has not always properly
analyzed the situation. Enthusiasm was and is being
accompanied by much loose talk as to what the bus can
and cannot do. There is danger that this may react
against the proper development of the bus as a trans-
portation agency on a basis which will permit it to be
operated at a profit. The manufacturer who, in his
eagerness for immediate sales, fails to consider the
limitations as well as the advantages of the bus is
storing up future trouble for himself and for every bus
operator. We have talked much of co-ordination, but
have made little progress in interpreting it into operat-
ing practice. There are buses in service today where
they should not be operating. Many others have been
installed under conditions which are subject to serioqs
question as to character of service rendered and rate of
fare charged. On the other hand, there are possibilities
for bus operation that have hardly been tried. Co-ordi-
nation does not mean just putting some buses in service.
Nor can a successful bus manufacturing organization
be built by just selling buses wherever and whenever
they can be forced into service.

WE ARE ACQUIRING A NEW VIEWPOINT

There is need for greater co-operation between manu-
facturers and operators in the development of the trans-
portation business. There is increasing evidence that
the electric car is economically the backbone of a prop-
erly co-ordinated transportation system. It should con-
tinue to handle the bulk transportation needs of our
cities. Use of buses as street cars on rubber tires, for
feeder and extension service is merely a stop-loss appli-
cation suitable for thinly settled territory which will
not support a rail investment. But there is a broader
field for the operation of buses, particularly in the
larger cities. The margin between street car fares and
automobile operating costs and between street car serv-
ice and automobile service i3 so wide that the bus offers
an opportunity to develop entirely new business for a
public transportation system by rendering a service
which approaches more nearly than does the electric car
that of the private vehicle. It is in that direction that
the opportunity seems to lie for making bus operation
really profitable. It is in that direction that the effort
of the bus manufacturers should be directed, if their
business is to be put on a sound basis. Only by making
bus operation profitable can it be established on a sound
foundation.

We, as transportation men, have a duty to the com-
munities we serve. We are beginning to acquire an
entirely new viewpoint in the discharge of that obliga-
tion. In the past we have thought merely as the pro-
ducers of transportation. We have been primarily engi-
neers. We have selected and operated our cars from an

engineering viewpoint. Merchandising and salesman-
ship are not new words to us, but today they have a
new significance as applied to our business. We are
actually beginning to think more as merchants and less
as engineers. OQOur big job is to develop and sell a
product which will attract patrons. But the industry
is far from doing the job which it should be doing, and
which it will have to do before real success can be won.
In the past our methods have been wrong. If that had
not been the case we would not have had a hard luck
story to tell. Our success in the future will be
achieved by conducting our business differently than in
the past. The process of improvement consists of the
application of those methods and ideas which other
companies have already found beneficial. We ecan’t
stand still. If we attempt it we shall continue to slide
down, and finally out. When we go to conventions it
should be to seek new ideas and suggestions, not to
exchange our troubles. When we learn of ideas which
have helped others, we must go back to our properties
and find ways and means of applying them. Prop-
erties which have adopted a policy of progressive
improvement of their service have made that improve-
ment pay. The money spent for new cars and new
facilities has been a profitable investment in every in-
stance where it has been intelligently applied. In the
experiences of those who have gone ahead in the last
few years there is a real inspiration for the industry
which points the way toward general improvement and
financial success.

Curbstone Parking Can Serve Only
a Few at Best

PARKING facilities on downtown streets are woefully
inadequate at best, according to Dr. Miller McClin-
tock, director of the Albert Russel Erskine bureau of
Harvard University. A recent survey of seventeen
American cities in which 1,424,660 automobiles entered
the business district daily had curb space available for
parking only sufficient to accommodate 147,081 cars.
In Chicago alone the Metropolitan Street Traffic Sur-
vey reveals the fact that the famous Loop in that city
when used to its fullest capacity and with 100 per cent
turnover every 30 minutes provided parking facilities
for only 15 per cent of the 122,000 automobiles that
daily enter this district. Storage garages and off-street
facilities provide room for only 8,000 additional ears.
‘There is no city in the country,” declares Dr.
McClintock, “that possesses curb space in the central
district capable of accommodating the parked cars of
more than a small fraction of the motorists who enter
the district daily.”
Dr. McClintock believes that the motor car is of suffi-
cient importance as a means of transportation to war-
rant the provision of housing facilities at reasonable
costs near the office or downtown destination of the
driver and states in this connection that: “There is
more important improvement that can be undertake
encourage the use of the antomobile as a standard
daily means of personal transportation than for e
to encourage, either by public construction or by pri
means, the construction of storage space for auto
biles near the center of the business district. T
should be accommodation for every motor car that
brought into the city in some safe, off-street storag
Space.”




January 15, 1927

ELECTRIC RAILWAY JOURNAL

125

Development of Commercial

Sense Needed’

Modernization of Town and City Transportation Demands More than New
Physical Equipment — A Large Amount of Business Can Be Developed, but
It Requires the Right Attitude—Formation of Commercial Department Urged

By R. N. Graham

Manager of Railway the Pennsylvania-Ohlo Electric Company,
Youngstown, Ohlo

munities too small to support a public transporta-

tion service. Communities where the entire area
was easily within walking distance never presented a
field for such enterprise. However, in those days, when
a community expanded to such an extent that traversing
the average distance between the residence portion and
the business portion took too great a period of time or
effort on the part of the

BEFORE the automobile existed there were com-

nomic considerations are factors in determining c¢hoice
of means of carriage.

I will not attempt to analyze all these factors but will
content myself witih a few general observations. The
American people today do not examine closely com-
parative costs when these are small. If the private
automobile is more convenient and comfortable than
the public transportation system, the greater cost of

the private' automobile

individual, there immedi-
ately became a field for

will not be a serious factor
against it. On the other

public transportation.
While the horse and
buggy furnished a per-
fectly good conveyance,
there was too much trouble
and expense attached to
its care to warrant the in-
dividual freely making use
of it in preference to pub-
lic transportation. With
the great use of the auto-
mobile the field of public
transportation in com-
munities has narrowed.
The community must be
larger than under the
former conditions. Even
where a community is
large enough to support a
system of public transport,
there is a large possible
market which swings be-
tween the use of private

automobiles and the vehicles of a public service.
Consider the typical urban community.

E OPERATE buses in every city in

which we furnish transportation. . .
As a result of our experience we do not
consider the bus in any sense a successor
to the street car and yet we consider it a
useful part of our transportation system
and a modern development of help to our
operation. . . .

We have discovered that the so-called
rubber urge is simply a figure of speech.
There is no apparent difference in the at-
titude toward our facilities in the portion
of the communities we serve with street car
lines and the portion we serve with bus
lines. . . .

On account of the low seating capacity of
the bus with its comparatively high operating
cost, the average length of haul which can be
given profitably with a standard city fare is
lower than with the street car, so that the
street car must remain the backbone of
urban transportation.—R. N, GraHAM.

A certain

hand, the public is influ-
enced by such factors as
comfort, convenience, cus-
tom, prestige and even
social consideration. If
the public transportation
offered is efficient and con-
venient, if it is considered
snappy, modern and up to
date, if the use of this
public transportation does
not constitute a social in-
feriority nor force:‘the
prospective passenger to
mingle with undesirable
companions, there is no
reason why he should not
avail himself of such
service.

Therefore, in any com-
munity capable under any
circumstances of support-
ing a public transport sys-

tem, there is a large business which either may come to
the utility or be withheld from it.

For the purpose of

number of the people who live in it and whose livelihood
is earned in the business center will walk from their
homes to their work and vice versa. They are not cus-
tomers of the public utility. A certain number live too
far from the business center to walk and do not own
automobiles; they will be customers of the public utility.
A certain number live too far from the business center
to walk but have their own automobiles; they may or
‘may not be regular customers of the utility. Whether
they are customers of the utility or not depends on
Several factors: (1) The service given by the utility;
(2) the public attitude toward the utility; (3) the cus-
tom of the community; (4) the degree to which eco-

*Ahstract of a paper read at the meeting of the Mldwest Elec-
tric Rallway Assoclatlon, Tulsa, Okla., Jan. 6-7, 1927.

this discussion, it is not even necessary for us to agree
upon the factors involved. If there is such a business,
it is manifestly the job of the utility to secure the maxi-
mum amount of it. Granted this, we must immediately
concede that it is not sufficient for the utility to lay its
tracks and operate its street cars and buses through
the streets of the community and maintain its vehicles
and facilities in an efficient and workmanlike manner.
The transportation ufility is engaged in a business in
which a large proportion of the traffic that it will enjoy
depends on the discovery and handling of factors which,
to a large extent, may be individual and personal to the
community it serves. It is engaged in a commercial
venture whose prosperity depends on factors mer-
chandising in their nature.” Therefore, the first step in
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modernization of town and city transportation with
respect to the condition that existed before the present
use of the automobile is the development of the com-
mercial sense of the transportation organization.

On every transportation property, regardless of size,
we will find a department head charged with the re-
sponsibility for the maintenance of equipment, another
charged with the responsibility for the upkeep of track
and permanent structures, another whose duty it is to
see that the cars are operated according to schedule
and in a proper and workmanlike manner. These duties
and responsibilities have become so fixed through a long
period that we expect to find such division of responsi-
bility on every property. Taking the business as a
whole these functions are

adopting a new uniform, or perhaps replacing a car line
with a bus line. True modernization consists in chang-
ing the conception of the purpose of the particular
utility to take care of certain business that must be car-
ried to that of an aggressive sales organization which
not only operates in an efficient mechanical way, but
whose organization and manner of thought are directed
to acquiring all the business possible.

With such a purpose and such an organization it will
follow naturally that the concrete acts that have been
or that may be suggested will be properly considered
and weighed, will be adopted when such adoption seems
feasible, but when adopted will not be unrelated des-
perate experiments or expedients, but will be followed

up and continued as a

carried on in an efficient,

definite and ordered busi-

capable and modern man-
ner.

However, the present
need of the business is for
an additional operating
department, which can be
termed the commercial de-
partment. It will be the
function of this depart-
ment to secure that busi-
ness which may be given
the utility or withheld
from it. Naturally there
will fall to this. depart-
ment the following chief

HE general subject of advertising and

publicity is concerned to a large extent
with the general attitude of the public of a
diven community toward the transportation
utility. The utility is there living with them;
even though they are not its customers they
see it and come in contact with it.
may view it as a decrepit, outworn institu-
tion, as something obsolete and passing, or as
a live, vivid portion of the community’s life.
To secure this latter reaction is in general,
I think, the real purpose of publicity.

ness program.

The commercial depart-
ment of such a trans-
portation organization, if
functioning properly, will
develop along the lines
most proper to the field
where it is working. There
are a few general obser-
vations that I would like
to offer along the line of
modernizing transport:

On our Pennsylvania-
Ohio system we have made

They

—R. N. Granam.

rather sweeping changes

responsibilities :

1. Development of the platform personnel of the
organization to be not only efficient motormen, con-
ductors or operators, but business getters.

2. Checking of the traffic that is carried and the
traffic that can be carried, in order to adjust schedules
to obtain the maximum amount of profitable business.

3. Preparation of schedules that.can take care of the
maximum amount of profitable business and that will
best serve the traveling public.

4. Proper publication, announcement and posting of
the scheduled facilities of the company to render it as
easy as possible for the public to avail itself of the
facilities offered. . L

5. Advertising of the facilities of the company
through such mediums and in such manner as will best
divert to the company the business that can be diverted.

6. Handling of all points of contact with the public
in such manner as will make the relationship between
the utility and the public as pleasant as possible, so that
actual business shall not suffer through unfriendliness,
prejudices or dislikes.

7. Development of such improvements in organization,
equipment or practices as will be economically sound
and at the same time either result in improved business
to the utility or prevent loss of business already enjoyed.

This commercial department is at least of equal im-
portance with the maintenance of way, equipment or
transportation operation. In my opinion, it is of greater
importance than any of the three mentioned and its
head must be of at least equal caliber to those who act
as heads of the departments conveniently considered
necessary.

From this it will be evident that I consider that mod-

. ernization of transportation does not consist of concrete
_acts such as purchasing new car_s', putting up billboards,

in our physical plant in the
past several years. We have embarked on a compre-
hensive bus system, overhauled a number of our operat-
ing practices and practically replaced all our street cars
with more modern ones. However, among the numerous
letters of commendation we have received there have
been very few that have referred to these matters. These
letters of commendation from the public almost in-
variably concern themselves with unusual acts of
courtesy or thoughtfulness on the part of our working
force. This illustrates the importance of the item of
personnel. A street car may be very attractive in
appearance, be kept cledan and otherwise satisfy the
passenger, but if the operator is surly or dirty, the
impression left upon the passenger will be unpleasant.
It is, therefore, as necessary to check the work of the
operator from the standpoint of courtesy, cheerfulness
and neatness as it is from the standpoint of safety and
efficiency.

The commercial department should be able to classify
the operators from the standpoint of their ability as
business getters. Those operators who are disagree-
able to passengers should not be permitted to re.main in
the business, regardless of their mechanical efficiency.
An efficient and capable operator who does not possess
the right mental attitude toward his job from the stand-
point of attracting business should not be discarded
without every effort having been made to enlist his
interest and co-operation in this respect. I have found
the booklet “Salesmanship” by George Baker Anderson,
manager of transportation of the Los Angeles Railway,
the best printed document on this idea as applied to
motormen, conductors and operators. A booklet of this
kind, couched in simple words, brief and suitable with
respect to the local conditions of the property, should
be'in the hands of every platform employee.
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The outstanding convenience of the private automo-
bile in the contro! of a man to use in taking him from
his residence to his work and back is that it avoids the
necessity of standing on the corner waiting for a more
or less indefinite period. This objection to the street
car or bus facilities is, of course, eliminated when the
headway is very close. In the small city or town the
headway must be governed by good business economy.
The public convenience of a close headway can be ob-

tained where headways are long by informing the .

customers fully of the time they may expect the car
to arrive at their corners. This, in turn, requires very
careful scheduling and thorough advertising of such
schedules. It also requires the use of intermediate time
points and adherence to

are at least kept bright’'and attractive with frequent
lacquering; windows that are Kept clean and polished;
all these furnish a basis of the service to which atten-
tion can be called in many ways.

We have organized from our force an orchestra and
quartet which, through constant practice, have become
fairly proficient. A cheap scenic representation of a
street car furnishes the background for this musical
organization, which has appeared and is appearing be-
fore the luncheon clubs, improvement clubs and other
civic organizations of our various communities.

On our suburban lines we have marked stations with
electric signs, have placed on the highways zone markers
in the shape of our coat of arms, and have freely used

illuminated billboards. We

them. This further means
that on any property, large
or small, there must be a
complete running check at
all times of schedule at
such time points.

On our system, our
practice in this regard is
so completely developed
that on our suburban
transportation lines the
leaving time at each in-
termediate stop is shown
on painted boards at these
stops. We have changed
headways on lines from

ODERNIZATION of transportation

does not consist of concrete acts such
as purchasing new cars, putting up bill-
boards, adopting a new uniform, or perhaps
replacing a car line with a bus line.
modernization consists in changing the con-
ception of the purpose of the particular
utility to take care of certain business that
must be carried to that of an aggressive sales
organization which not only operates in an
efficient mechanical way, but whose organi-
zation and manner of thought are directed
to acquiring all the business possible.

; do not anticipate that be-
cause some one reads of
our service on a billboard
, or in the newspaper he
will immediately put up
his automobile to avail
himself of our service,
but we want every one in
our communities to know
that at any time they de-
sire, they have a modern
utility, aggressive and
growing and eagerly de-
siring to be of service to
them.

There has been much
discussion in the industry

True

—R. N. Granam.

one hour to two without

diminishing our business.

Changes of routes and schedules afford a chance for
unpleasant misunderstandings. For more than a year
we have issued monthly a printed schedule book which
18 distributed at our stations, at hotels, clubs and other
public places. A copy of this schedule is mailed regn-
larly to any one requesting it on his letterhead. The
mailing list for the schedule at the present time is about
two thousand. In the schedule attention is called to the
manner in which to secure such regular mailing.

Except in the largest cities, it is entirely practicable
to have displayed in the car itself the schedules and time
points of the line so that the people using the line can
familiarize themselves with the scheduled leaving time
of the cars from each time point. If the schedules are
not closely followed, such information naturally will call
attention to bad service. It consequently follows that
the commercial department not only must have a com-
plete check of actual operation of schedules, but must
ascertain and report.the reason for inability to fill prop-
erly devised schedules.

The general subject of advertising and publicity is
econcerned to a large extent with the general attitude
of the public of a given community toward the trans-
portation utility. The utility is there living with them;
even though they are not its customers they see it and
come in contact with it. They may view it as a decrepit,
outworn institution, as something obsolete and passing,
or as a live, vivid portion of the community’s life. To
secure this latter reaction is in general, I think, the
real purpose of publicity.

Snappy, modern uniforms of whipcord; badges that
are shapely and attractive; a coat of arms or other trade
mark indicating that the utility wishes to establish a
personality; cars which, while they may not be new,

of the advantage of secur-
ing new and more comfortable equipment. From our
own experience, I am unable to express an opinion as
to whether in any case the financial returns would war-
rant the replacement of good, usable equipment with
more attractive equipment, with the question of attrac-
tiveness the only purchase consideration. While prac-
tically all the rolling stock on our property has been
newly purchased within the past seven years, in no case
was the request for such purchase made merely on the
basis of securing attractiveness. Our property was be-
ing changed to one-man operation and the controlling
factor in the decision to purchase new cars was the
ability to operate them with one man and to secure
light weight. The economies to be gained dictated the
policy of purchasing equipment.

However, in the case of our last city cars and inter-
urban cars, the question arose of whether it would be
advisable to purchase the light-weight, one-man equip-
ment constructed as cheaply as possible, or, with ad-
ditional outlay, to give greater comfort to our customers
and provide better looking vehicles. The difference in
price between the plainest cars we could buy and cars
in which many elements of comfort and sightliness were
incorporated was a comparatively small amount.

To receive the proper benefit in business from the
additional cost, it is necessary that the cars be main-
tained with the same attention to appearance and com-
fort as when they are built. Otherwise, the money spent
for comfort and appearance becomes a passing spasm,
not resulting in 'permanent accession of good will and
business to the utility. .

The thought of modernization immediately brings up
the question of buses. Probably most people outside’
the industry and a number in it consider the bus a suc-

’ T
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cessor to the street car. We operate buses in every
city in which we furnish transportation. In the city of
Youngstown one-fourth of our passengers are carried
on buses. As a result of our experience we do not con-
gider the bus in any sense a successor to the street car
and yet we consider it a useful part of our transporta-
tion system and a modern development of help to our
operation. Our city bus routes reach parts of the city
that were not reached by our car lines. They enable us
to give a complete service to all parts of our community
when it would be impossible for us, with the exercise of
good business judgment, to give the same service by
building new street car lines. In some of our com-
munities we were able to operate buses over certain
routes on which we would probably never be able to
build a street car line, yet the very giving of this service
fills out the full measure of duty that as a transportation
monopoly we owe these communities. y

We have discovered that the so-called rubber urge is
simply a figure of speech. There is no apparent differ-
ence in the attitude toward our facilities in the portion
of the communities we serve with street car lines and
the portion we serve with bus lines. On the sole route in
the city of Youngstown on which, as a result of purchase
of a competing certificate, we operate both street car
and bus for -the same city service, our bus line is little
used. Yet our 72 city buses are a splendid adjunct to
our transportation facilities.

On account of the low seating capacity of the bus
with its comparatively high operating cost, the average
length of haul which can be given profitably for a
standard city fare is lower than with the street car, so
that the street car must remain the backbone of urban
transportation.

Therefore, in making use of this modern vehicle,
which in itself is an efficient means of transportation,
careful consideration should be given to its complete
co-ordination with the existing street car system. The
bus is not a substitute for street car service except
under peculiar conditions that interfere with proper
street car service. It serves no useful purpose as an
alternate means of transportation on the same route and
with the same rate of fare, but as a supplementary and
co-ordinated means of transportation is a great step
in the modernization of public transport.

l The Rears’ Forum ‘

What Constitutes a “*Pull-in?"’

ELECTRIC RAILWAY ASSOCIATION OF EQUIPMENT MEN.
SOUTHERN PROPERTIES

MEMPHIS, TENN., Jan. 5, 1927.

To the Editor:

We note an editorial in your Dec. 18 issue, “Pull-in
Comparisons Not Always Reliable.” In the second
paragraph you say:

« o« Last summer at the Chattanooga meeting of the
Southem-Propertles equipment men records of car-miles
per pull-m were reported and published in the JOURNAL
varying from 5,000 up to 98,000. It seems reasonable to
suppose that the methods of determining pull-ins must vary
widely in order to obtain such different results.

We wish to state that the members of the Electric
Railway Association of Equipment Men, Southern Prop-
erties, have a standard classification, a copy of which

is shown herein. Their rules for determining car pull-
ins, which we have good reason to believe are strictly
adhered to, are as follows:

“A ‘Pull-in’ is a phrase used by the fraternity designating
an equipment failure.

1. A car which has to be removed from service prior to
completion of its regular preseribed run for any mechanieal,
electrical or man failure, or accident, will be termed a
“Pull-in,”

2. Should a car having a failure delay the car following,
and even though at the end of the line is repaired or
replaced by a tripper, such disabled car shall be fermed a
“Pull-in.”

3. A derailment that ties up the line shall not be termed
a “Pull-in” unless such car be considered defective and
sent to the barn.

4. Should a car having a failure reach the end of the
line without delaying the schedule of car following, and
there be replaced by a tripper car, such will not be elassed
as a “Pull-in.”

In the last paragraph of the editorial you say:

For determination of the total record there is some
background of opinion for counting every pull-in without
reference to cause. These pull-ins can be analyzed to deter-
mine those arising from traffic accidents, shop failures or
inspection failures. Even on this basis there will be some
difficulty in determining a standard, although if no attempt
be made to use the figures as a means of discipline much
valuable information may be obtained from them.

Following is the list of items for analysis of failures
which are used in the comparative statement of car
pull-ins on the street car systems of the cities of the
Electric Railway Association of Equipment Men,
Southern Properties. These are given by months and
cumulated for the year to the date of the report.

Chargeable to Carhouse. == Armatures; armature
bands; armature shafts; armature bearings hot; axle
bearings hot; commutator; brush yoke; brushes and
holders; fields; field jumpers; motor leads; gears and
pinions; gear cases; other motor trouble; trolleys; cir-
cuit breakers; line breakers; main fuse; controller;
cables; rheostats; air brakes; safety car equipmenj:;
door engines; whistles; frozen air; other air troubles;
lights; headlights; signal lights; door switch; heaters;
electric bells; lightning; car charged; axles; wheels;
journals and boxes; hot journals; hand brakes; slack
adjusters; brake rigging; other truck troubles; doors
and riggings; door treadles; windows; seats; steps;
registers; signs; gongs; sand rigging; fenders; draw
bars; snow scrapers; other body troubles; unclassified;
total chargeable to equipment; total car-miles; average
pull-ins per day; average miles per pull-in.

Not Chargeable to Carhouse. — Accidents; split
switches; derailments; doors and steps; broken glass;
trouble reported, none found; unclassified; total not
chargeable to equipment; average pull-ins per day; av-
erage miles per pull-in; total pull-ins; total average
pull-ins per day; total average miles per pull-in.

It will be noted from the above classification that it
is divided. The first classification shows the mechanical
defects, for which the mechanical department is held
responsible. The second classification covers pgll-ins
for which the mechanical department is not held respon-
gible. It is obvious that, with this classification, there
should be no difficulty in determining a standard for car
pull-ins.

We would appreciate your giving this statement space
in your next issue of the JOURNAL, so that the industry
may be familiar with the classifications as used by mem--
bers of the Electric Railway Association of Equipment

Men, Southern Properties. A. D. MCWHORTER,
President
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Adventures of

Old Man Trouble on the Hicksville Railway

Eliminate waste, reduce repairs and prevent

trouble from worn air valves, governors and com- . ‘N/
pressors by making fewer air brake applications. Save Alr’ car
There are many motormen who continuously all d IZ
the way down a hill “morkey away at the air an the
hickey” and make thirteen air applications to
- every car stop when under average conditions one Old Gray Mare

is sufficient.

YOU ALL DON'T KNOW HOW TO DRIVE THAT
MARE. WHY DO You WHIP HER AND LET HeR
GO ONE MINUTE AND THEN PULL HER IN I

TE NEXT? WHOA L
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You CANT DRIVE THIS WHEEL BARROW
A gl'i'vem BIT BETTER THAN You DID THE
OLD GRAY MARE. AIN'T T TIRESOME .
WORKING THAT AIR HICKEY ALL DAY ?
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Maintenance Notes

Convenient Contact Yoke
for Bar-to-Bar Test

HEN testing armatures by the
bar-to-bar method it is common
practice to connect the series circuit
to commutator bars 90 deg. apart and
then to explore the coils with a
millivoltmeter, with its leads placed
on two adjacent commutator bars.
For making the series current con-
nections to the commutator bars a
convenient type of contact yoke is
used in the department of electrical
repairs of the Brooklyn-Manhattan
Transit System, Broocklyn, N. Y.
With this yoke, in making the bar-
to-bar test, the commutator is placed
So as to rest in the V-shaped section.

Consliruetlon of Contact Yoke for Bar-to-Bar Test

Contact is made to the commutator
bars by copper strips, one terminal
being connected to ground while the
other terminal connects to a bank of

i Making a Bar-to-Bar Test In the Departmeot of Electrical Repalrs,
Brooklyn-Manhattan Transit Corporation

lamps the other side of which is con-
nected directly to the line. An ac-
companying diagram shows the con-
nections in the test as used. Four
circuits of five 95-watt lamps each
are in parallel. This gives about
0.8 amp. per circuit or a total of
3.2 amp. when all four circuits are
connected. The current can be varied
by cutting out one or more of the
circuits so as to give a convenient
deflection of the millivoltmeter. With
the armature in position in the yoke
the top quadrant is tested and then

“

Lamps
D — O —B—D—

= 1 B Lire
Switch

L@—@ “D———

¥ Crourd

Diagram of Connections Used for Making
Bar-to-Bar Test

the commutator is turned to a new
position. 5

Ar accompanying line cut gives
the construction of the contact yol
which can be used for testing lar
armatures with commutators up to
19 in. diameter and for smaller arma-
tures such that the commutator w
not pass through the lower ends
the soft rolled copper contaét plates
The two faces of the V-shaped note
are arranged accurately 90 deg. apar
Brass strips are screwed to the m
framework and the copper cont
plates are soldered to the brass s
the entire contact portion being he
to the maple yoke by screws.
brasg strips extend over the edges ¢
the yoke and are provided with
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minals for convenient attachment of
the leads.

In order to provide pressure for
the contact between the copper plates
and the commutator the yoke is sup-
ported on springs. For this suspen-
sion two £-in. bolts pass through the
extended portions at the lower sides
of the yoke and the suspension

springs are carried around these
bolts. The holes in the yoke for the
suspension bolts are located 18 in.
apart. For supporting the other end
of the armature shaft an ordinary
type of armature stand is used. This
is adjusted so as to bring the arma-
ture shaft nearly horizontal when the
commutator is placed in the V.

Pinions Removed by Hydraulic Puller

O SIMPLIFY and hasten the

removal of pinions the Inter-
borough Rapid Transit Company of
New York developed and is using a
simple type of hydraulic puller built
in the shop.

This machine consists of a small
four-wheel truck upon one end of
which is installed a pump pedestal
with a hydraulic pump and on the
other a pinion collar mounted on a
small hydraulic cylinder. The pump
and the hydraulic cylinder are con-
nected together with a high-pressure
pipe.  Pressure in the cylinder may
be released by opening a valve con-
trolled by a small hand wheel on the
pump pedestal. The pinion collar is
bored larger than the outside diam-
eter of the pinion to be pulled, except
for a short section about % in. from
the ounter end. In this section ars
cut the same number of teeth as on
the pinion to be pulled. Protruding
into the collar from the hydraulic
cylinder is a short piston of slightly
smaller diameter than the pinion
bore.

To remove a pinion the truck is
rolled to position in front of the
motor. The collar is then slipped
over the pinion, its teeth passing be-

I’uller in Posltion on Motor, Pressure Appiled
to Hydraulle Cylinder Forces Short Plston
Agalnst End of Armatnre Shaft

tween the pinion teeth. It is then
given a turn to the right so that
the collar teeth line up with the
pinion teeth. The pump is then
operated by hand. As pressure lIs
built up in the ecylinder, the short
piston is forced out against the end
of the armature shaft and the collar
teeth pull against the back face of
the pinion. Pressure is increased
until the pinion is loosened. The
collar is then turned back to the

Hydraulle Plnlon Puller Bullt in Interborough Shop.

Arrangement of Teeth

in Cellur 1s Shown at Right

left, removed from the pinion and
returned to the truck brackets.

Where various sizes of pinions are
in service it is necessary to have a
collar for each size.

Insuring Correct
Installation of Motor Fields

OLARITY tests for railway mo-

tor fields are not popular with
repairmen. A number of railways
have devised ingenuous methods for
insuring that the fields when in-
stalled give the proper polarity, but
few railways follow up this testing
consistently. In most cases familiar-
ity of the motor repairmen with the
various types of fields and connec-
tions are relied upon to insure that
they are installed properly. Mix-ups
in motor fields occur most frequently
with those types which can be
reversed either end for end or front
side for back side.

There are no standard arrange-
ments that can be applied to all field

With Current Entering at “I” a South Pole
Wil Be Produoeed

windings. In the more modern types
of motors it has been necessary to
place the field terminals at the ends
of the coils in order to provide clear-
ance for the commutating coils. By
the use of open and crossed coils the
wiring around the frame of the mo-
tor is simplified, but this method
requires carrying in stock two types
of coils, which adds to the chance
of getting the coils mixed when a
damaged field is repaired. It is now
considered the best practice by rail-
way manufacturers to unse cables
which come out of the body of the
coils instead of employing heavy
brass terminals to make the wiring
around the frame. The use of this
type of coil, however, does not over-
come the difficulty of having fields
whose proper position in the motor

Too little motor end play may
cause a car delay; too much motor
end play and there’s H. .. to pay.
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cannot be determined. Some sort of
marking is evidently essential in or-
der to reduce the number of troubles
which occur from this source.

As an illustration of the ease with
which some types of coils can be
installed improperly and the effect
which results from installing a new
coil in a wrong position an accom-
panying diagram is shown. This is
for a common type of railway motor
field coil and the dotted line rep-
resents the winding as connected to
the two terminals located at the
center of either side. If a sketch of

this nature be made on transparent
paper this can be turned to various
positions to show the effect of in-
stalling a field coil improperly and is
an excellent method of demonstrat-
ing to repairmen the wrong effects
that will result. With the field coil
in a position as shown in the sketch,
if the current enters the coil in the
direction shown by the arrow, clock-
wise current will result in the wind-
ing, which will produce a south pole
at the inside surface of the pole face,
If the coil be swiveled around end
for end in its own plane, the ter-

Dick Prescott Discusses a Spring
Substitute

And Discovers Bad Practice

superintendent of the Consolidated

Railway & Light Company, was
interested immediately in the presence
of the wood block under the center bear-
ing of the truck he was inspecting. Joe,
the workman in charge of the overhaul
gang, looked up as Dick asked the reason
for the wood block.

“They put them blocks in there to
raise up the body so the brake pull rods
don’t drag on the motors,” he replied.

“Well, are they in there wlien the cars
are new?"” asked Dick.

“No, the springs ain’t sagged then.”

“How much of that do we do?” con-
tinued Dick. “Are there blocks like
that under most of the cars?P”

“Sure, they've nearly all got blocks
under the center bearings,” Joe replied.
“Some of 'em have two blocks when the
springs get very bad. Sometimes they
put some on top of the journal boxes
too.”

“While they are trying to get plenty
of clearance that way, doesn’t that boost
the bodies up and make the steps too
high?” Dick asked.

“Yeh, sometimes they get pretty high,”
replied Joe.

“That certainly looks like bad practice
to me,” continued Dick. “There must be
something the matter with our springs.”

DICK PRESCOTT, assistant shop

“We tried getting 'em higher,” volun-
teered Joe. “These full elliptics now
are two inches higher than they used to
be, but they sag right down and git too
low.”

“That’'s funny,” commented Dick.
“Did they lengthen the bolster links
when they put in the higher spring?”

“No, we didn’t need to make ’em
longer. All we do is ¢’ press down the
spring and put the pin in the links.”

“Oh, 1 see,” said Dick. “But that
doesn’t help the situation a bit.. All yon
do is put a heavy initial load on the
spring when youn assemble the truck.
So you get very little, if any, spring
action for a light car body. Then when
the load goes on vou probably exceed
the elastic limit of the spring and it
begins to sag. As a result we get rough
riding cars when they’re light and then
stick in these blocks to try and keep
the bodies np off of the motors. Who
specifies the design of our springs?”

“Why, the storeroom jest sends out
samples,” Joe replied.

“Oh, T see,” exclaimed Dick. “That’s
where the trouble is. We don’t know
anything about the capacity of the
springs we’re putting into these trucks.
Do we have any drawings of the various
types we use?”

“I never seen none,” replied Joe.

minal O will become the source of
power, so that counterclockwise cur-
rent will result and a north pole will
be produced. If the coil be rotated
on the line a-b as an axis, the ter-
minal O will again be the source of
power, but the current in this case
remains clockwise and the pole
produced is south. Rotation of the
coil around an imaginary line I-O
as an axis gives the same effect as
swiveling the coil in its own plane;
that is, current circulation becomes
reversed, and with it the polarity is
changed.

Such a sketch as this can be made
up for each type of coil used by a
railway and it is particularly ap-
plicable to the demonstration of coils,
the terminals of which are located
both on the same end, or one front
and the other rear. Also for com-
pound wound coils which have
terminals both at the ends and at
the sides, such a sketch makes it
easy to show how a mistake in
installing the coil may result in
reversing one winding without
reversing the other.

The principal method which has
been used successfully so that a field
coil will not be installed improperly
is to mark the terminals and to have
the holes for the screws which clamp.
the leads so located that they will
indicate which is the top or bottom
side of a coil. The practice of the
General Electric Company is to mark
the two terminals of a field, one [
and the other O. This terminology
means inside end and outside end,
or, as some railway repairmen have
shortened this, “In” and “Out.” The
Westinghouse Electric & Manufac-
turing Company uses the letters “F”
and “R” to indicate “Front” and
“Rear” respectively. If this marking
is carefully maintained -and the re-
pairmen are made familiar with it
trouble from swiveling coils around
in their own plane should be
reduced.

To prevent coils being turned bot-
tom side up, probably the most
effective method is. to put serews in
only on the top side, so that if the
coil is installed bottom side up it
will be quite difficult to reach the
screws and so to tighten the leads.
This requires, however, two types of
terminals, and on some railway sys-
tems this is considered a particular
disadvantage. However, terr_nina]s in
general are small parts and the
carrying of a few more in stock will
be more than offset by the damage
which will result from wrongly con-
nected fields.




January 15, 1927

ELECTRIC RAILWAY JOURNAL

133

Rail Joints Welded with Small Plates

#70-1b. Tee rail

D
)

Rail FEnds .\re Neparated and the Intervening Space Filled with Welding Metal In This
Type of Joint Developed by the Bangor Ilydro-Electrloc Company

OOD results have been obtained
by the Bangor Hydro-Electric
Company, Bangor, Me., through the
use of an electric welded joint in
which small plates are employed to
carry the welding metal. Rail ends
are separated by a £ to 3-in. gap.
A joint plate 8 in. long is held in
position by a #-in. bolt passing
through this gap and secured on the
far side by a washer and nut. Un-
derneath is a base plate 6 in. long.
First the joint is lined up and
crowned slightly. Then the base
plate is caught by welding all four
corners to the bases of the rails. The
gap between rail ends is filled, start-
ing at the base and welding up
through the web, and at the same
time welding through onto the cen-

ter of the side plate. This is con-
tinued until the joint has been

welded well up under the head of rails.

Then the base plate is welded by
starting at the center and welding
each way on both sides of the base.
This is done with a single heavy
layer. The next seams to be welded
are those of the side plate. This is
done with a single heavy layer as
indicated by the dotted lines on the
accompanying sketch. Then the gap
between the rail heads is welded and
the shelf formed by side plates is
filled.

This type of joint was designed by
the foreman of the welding crew.
After three years of service no signs
of pounding out or cupping have been
noticed.

; New Equipht Available )

Floodlighting Projector for
Long-Range Service

OLDEN GLOW floodlighting

projectors of 24-in. diameter
have been placed on the market by
the Electric Service Supplies Com-
pany, Philadelphia, Pa. The new
projector is known as type FLA-2430
and is to meet service conditions
such as imposed by the longer rail-
way yards where space for tower

Now FProjector Which Provides Both
VYertical and Horlzontal Adjustment

location is available only at either
end of the area to be floodlighted.
This new unit projects a long-range
beam of high intensity.

These floodlighting projectors con-
sist of a cast aluminum alloy case,
approximately & in. thick, equipped
with a hinged rear door made of the
same material and in which a 24-in.
diameter “Golden Glow” or crystal
mirror glass reflector is flexibly
mounted.

The front of the lamp is regularly
equipped with a molded convex lens
made of special heat-resisting and
annealed glass, approximately % in.
thick. The lens is also held in posi-
tion by flexible retaining eclamps,
thus resulting in the practical elimi-
nation of breakage. The focusing
device permits adjustment in both
the vertical and horizontal planes.
This focusing device is mounted at
the top for use with PS-52 flood-
lighting lamps or at the bottom for
use with G-40 lamps, where a highly

‘eoncentrated beam is desired.

The focusing device is fitted with

a Mogul socket. It is adapted for
use with standard 1,000 to 1,500-
watt type “C” Mazda lamps with the
PS-52 bulb for regular floodlighting
or the 1,000-watt type “C” Mazda
lamps with the G-40 bulb for highly
concentrated long-range work. The
over-all height is 37 in., over-all
width 34 in.,, weight 125 lb. The
entire unit is mounted on a swivel
trunnion, allowing for directing the
beam of light in any direction and
with provision for locking firmly in
position.

Motor-Driven Grinding
Machines

OTOR-DRIVEN double-end

grinding machines, buffing and
polishing machines, with both open-
type and incased-type spindle exten-
sions, are being offered in a complete
new line by the Hisey-Wolf Machine
Company, Cincinnati, Ohio. The

¥loor Stand Grinder with Two
Grinding Wheels

driving motors are arranged for
both alternating and direct-current
service.

Some of the improved details
which have been incorporated in this
line of machines are high-grade
oversize ball bearings mounted in end
heads in close proximity to the
wheels. Buffing and polishing ma-
chines with incased-type spindle ex-
tensions are equipped with four ball
bearings. It is recommended that
the bearings be lubricated with a
good grade of oil, and after the bear-
ing chamber or oil reservoir is once
filled it should last for two or three
months under ordinary service. Oil
chambers are provided with flush or
drain-out plugs to permit an occa-
sional cleaning. Wheel guards are
adjustable to the wear of the grind-
ing wheel.
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A Big Capacity Snow Loader

NOW removal is an important

and costly item of the winter’s
work of electric railways and a great
deal of engineering knowledge has
been applied to devising mechani-
cal devices to lessen the time and
labor required for hand shoveling.
Snow-loading machines have been on
the market for two or three years,
but every season sees improvements
and the development of new designs.
A new type has been brought out this
year by the George Haiss Manufac-
turing Company, New York, N. Y.
The Haiss company’s portable bucket

Reduce the “static” in your
equipment and improve its re-
ception, by careful tuning and
adjusting.

the paddles to push any spillage back
into the pile which is being loaded.
The recent 7-in. snowfall in New
York gave an opportunity for a
thorough test of this machine. The
local traction company -had plowed
and swept the snow from its tracks
into windrows 2 ft. high and 7 or 8
ft. wide. The snow was fine and
dry, not at all:adhesive and, there-

loaders are said to have proved to be
capable machines for digging and
loading sand. It has been natural
for that company to adapt the sand
loader to snow loading, although
this has involved the design of an
entirely different style of elevating
mechanism.

The new snow loader is a creeper-
tread-mounted machine with a 37%-
hp. Waukesha motor and a heavy set
of transmission gears and clutches,
all housed in one case and running
in oil. The snow elevator is a flight
or scraper conveyor, with the high
flights built as heavy as the buckets
used for crushed stone. Quarter-
inch steel plate is used with toothed
reinforeing edges and side plates,
which also brace the bottom of each
flight unit. These flights are shaped
to prevent dry snow from rolling
back over their upper edges. The
flights are bolted at each side to
endless chain belts which carry
them up the elevator at a speed of
140 ft. per minute. Each flight as
it comes in contact with the bottom
of the snow pile presents its toothed
edge at the most effective angle for
cutting effect.

Revolving paddles are used for
feeding materials from the sides
toward the center of the machine.
In addition the snow loader has a
clean-up scraper immediately behind

Above, Snow Loader Remov-
Ing 8now Which Has Been
Swept and Plowed _to
the Side of Car Tracks.
At Right, Heavy Type
Snow Loader

fore, most difficult to handle. A fleet
of five trucks with high sides was
gaged each to carry 8 yd. per trip.
With five trucks available the
loader put up 100 loads in nine
hours. No truck loads were timed
to take longer than 13 minutes and
a number were loaded in 60 seconds,
or at a rate of nearly 10 yd. a min-
ute. The loader was idle two-thirds
of the time waiting for the trucks
to dump and return. With ten
trucks it would have been easy’ to
put up 200 8-yd. I_oads in nine hours.

New Features in Recording
Instruments

F‘OUR new features have been in-
corporated in the General Elee-
tric Company’s CR type round pat-
tern recording instruments. The
new pen is of greater capacity, with
a glass body and metal stylus, and
can be refilled without impeding the
operation of the instrument. There
is a new shipping device, operated
by turning a knurled knob on the
back. A new polarizing adjustment,
by which the instrument calibration
can be altered, can be locked in any
desired position. There is also a new

suspension link of indestructible
character, which retains the calibra-
tion and sensitivity of the instru-
ment.

The CR recording instruments,
for either alternating or direct cur-
rent, are available for switchboard
mounting or as portable instrume
The ammeters are for 5 to 200 a
and the voltmeters are supplied
any range from 0 to 750 volts. T
charts, 8 in. in diameter, are driven
by one-day or eight-day clocks or by
Warren synchronous motors.
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Association News & Discussions

Midwest Association Discusses Service
Improvement

URING a two-day session in

Tulsa, Okla., on Jan. 6 and 7, a
preliminary report of which was pub-
lished in this paper last week, the Mid-
west Electric Railway Association de-
voted its attention to discussion of ideds
for the improvement of service and the
development of business. The experi-
ences of representative properties
which have made progress and won
their way back toward a favorable
financial showing were analyzed with a
view toward their application on roads
which are still in serious difficulty
from the standpoint of traffic and reve-
nue.

This kind of collective thinking de-
veloped a lively discussion of each of
the papers and addresses on the pro-
gram. The meeting was characterized
by the presence on the program of rep-
resentatives from properties that have
won a substantial degree of success,
and a decided note of optimism grew
out of this first-hand testimony by men
whose properties have already profited
by the application of modern operating
ideas and practices.

R. N. Graham, manager of the rail-
way properties of the Pennsylvania-
Ohio System, winner of the 1926 Coffin
Award, was one of the headliners on
the program. In a paper abstracted at
length elsewhere in this issue, he mar-
shaled together the principles on which
the success of his property was built.
He interpreted modernization to mean
more than merely bringing the physical
property up to date. This he held to
be an important and essential part of
an improvement program, but only the
first part. He insisted that a railway
property must go much further in order
to win a substantial number of riders
from those who have a choice between
the use of private and public transpor-
tation. He interpreted modern trans-
portation salesmanship to mean the
acquirement of a true commercial out-
look on the part of the entire operating
organization from management to plat-
form employees. He recommended the
advantages of a special commercial de-
partment, in which the building of
business and the training of transpor-
tation salesmen should be the primary
responsibilities.

Supplementing Mr. Graham’s paper
was an address by Charles Gordon,
editor ELECTRIC RAILWAY JOURNAL,
presenting the equipment situation
from the standpoint of the industry as
a whole. Mr. Gordon’s discussion was
illustrated with lantern slides showing
the experience of several properties
which have made progress in modern-
1zing their equipment. This was trans-

lated into an estimate of the economics -

of the car situation in the entire indus-
try, by a comparison of operating costs
on groups of properties with and with-
out modern cars. From these figures it
was shown that the industry could buy
approximately 12,000 new cars per year
out of the excess operating costs at-
tributable to the continued use of run-
down and obsolete equipment.

MR. SAWYER DRIVES HOME
MODERN IDEA

The climax to the meeting was
reached in a straight-from-the-shoulder
address by W. H. Sawyer, president
American Electric Railway Associa-
tion. Mr. Sawyer did not mince his

! COMING MEETINGS
OF

Electric Railway and
Allied Associations

Jan. 18 — American Society of
Safety Engineers, annual meeting,
Cafe Boulevard, New York City,
6:30 p.m.

Jan. 19-20—Central Electric Traffic
Association, Keenan Hotel, Fort
Wayne, Ind.

Jan. 21.22—Central Electric Rail-
way Accountants’ Association, Fort
Wayne, Iod.

Jan. 25—New York Electric Rail-
way Association, winter meeting.
Hotel Commodore, New York City.

Jan. 26-28—Association of Equip-
ment Men — Southern Properties,
Peabody Hotel, Memphis, Tenn.

Feb. 3-4—Central Electric Rail-
way Association, winter meeting,
Toledo, O., Commodore Perry Hotel.

Feb. 4—American Electrio Rail-
way Association, Metropolitan Sec-
tion, Engineering Societies Building,
New York City, 8 p.m.

Feb. 7-10—American Institnte of
Electrical Engineers, annnal conven-
tion. Engineering Societies Building,
New York City.

Feb, 10—Central Electric Railway
Master Mechanics’ Association, To-
ledo, Ohio.

Feb. 18-19—Kentucky Association
of Public Utilities, annnal conven-
tion, Brown Hotel, Lonisville, Ky.

April 26-29—Southwestern Public
Service Association, convention, New
Orleans, La.

Oct. 3-7, 1927—American Electric
Railway Association, annual conven-
tion, Pnblic Auditorium, Cleveland,
Ohio.

words. He introduced his remarks by
pointing to the need for plain speaking
in the industry. He cited the need for
co-operation among transportation com-
panies in the solution of their common
problems and complimented the Mid-
west Association on the excellence of
its program and the evidence of re-
rewed interest and enthusiasm shown
by the active discussion during the
meeting. The opportunity thus afforded
to railway men for the interchange of
ideas and experiences he held to be the
primary advantage of state and sec-
tional associations. In such meetings
time is available for a detailed discus-
sion, which is obviously impracticable
in a national meeting. While thus
commending the purpose and activities
of the sectional associations, he made a
strong plea for co-operation on the
part of all railway men in the work
of the national association. “The
American Association’s policies are car-
ried out by men who have been willing
to give of their time and energy in the
service of the industry,” he said. Only
with the co-operation of the industry it-
self, however, can the work of the
national association be made really ef-
fective and helpful. He urged that all
railway men take a part and an inter-
est in the association’s work, and make
suggestions for improving its policies
whenever such changes seem to be de-
sirable. Mr. Sawyer explained further
that association committees are selected
with a view to picking men who will
actively take part in the work. He
pointed out that the results of this
effort are not utilized by the industry
as they should be and made a strong
plea for greater utilization of the asso-
ciation’s facilities by all member com-
panies. An abstract of Mr. Sawyer’s
address is printed elsewhere in this
issue.

Public relations, popularizing of elec-
tric railway service and advertising
were handled in papers by Edward F.
McKay, manager Oklahoma Utilities
Association, and J. B. Donley, assist-
ant commercial manager Pittsburgh
Railways. Mr. Donley’s paper will ap-
pear in abstract in a later issue. Mr.
McKay took an unusual angle in pre-
senting the much-discussed subject of
public relations. Taking scripture as
his proof of the fact that human nature
has not changed in its essentials these
many centuries, he explained that little
new can be said on the subject of public
relations. On this point particularly
he held that actions speak louder than
words. “Performance,” he said, “rather
than promises, proclaims public rela-
tions, and in a language that the public
is certain to understand.” To empha-
size this further, the speaker said that
public relations consists in being, not
pretending to be, what we ought to be.

Modernization of the interurban rail-
way was discussed by J. M. Bosenbury,
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superintendent of motive power Illinois
Traction System. The speaker de-
scribed the methods used on his prop-
erty for building up carload freight
business, pick-up and delivery express
and passenger revenue. In all ‘of this
work improved equipment and facili-
ties played an important part in pro-
viding a character of service which
could be successfully merchandised. In-
tensive selling effort, backed up with
widespread advertising and the enthu-
siastic co-operation of every official and
employee on the property, was respon-
sible, according to Mr. Bosenbury, for
the success achieved.
Passenger service was improved by
the inauguration of the “Tangerine
Flier” service with remodeled and re-
* painted cars fitted with semi-parlor car
interiors and operating on much faster
schedules than had formerly been run.
Freight traffic was built up by inten-
sive solicitation of business, negotia-
tion of interchange agreements with
steam railroads, provision of more
freight equipment and specially de-
signed locomotives with increased ca-
pacity but arranged so as to negotiate
the short-radius curves on the system
and at industrial sidings. Additional
substation capacity and belt lines
around important cities permitted
longer irains to be handled and thus
decreased the cost and increased the
efficiency of freight handling. Improved
signals helped further to expedite
movement of traffic. Prompt operating
reports helped to check the perform-
ance of the entire organization from
day to day. Special light-weight and
attractive motor trucks enabled the
company to undertake the development
of pick-up and delivery business at
standard express rates., Combined with
all of this, co-operation between depart-
ments and team work brought about
the desired increase in business. Com-
mittees were appointed during the
progress of this campaign for more
revenue, to study conditions and to
assist by reports in the development of
new operating and merchandising ideas.

New York Electric Railway
Association’s Mid-Year Meeting

ORNING and afternoon sessions
will be held at the mid-year
meeting of the New York Electric Rail-
way Association at the Commodore
Hotel, New York, on Tuesday, Jan. 25.
In addition, the usual banquet will be
held in the evening. The morning ses-
sion will begin at 10 a.m. and the after-
noon session at 2 p.m. There will be an
intermission for luncheon.
Four papers are to be presented at
these sessions, as follows:

“Modern Inventories and Purchasing
Methods,” by Samuel Porcher, assistant
to the vice-president Pennsylvania
Railroad.”

“Accident Prevention,” by H. K. Ben-
nett, safety manager United Electric
Railways, Providence, R. I.

“Improvements in Cars and Car
Maintenance,” by W. C. Bolt, superin-
tendent rolling stock and shops East-
ern Massachusetts Street Railway.

“The Accounts, the Auditor and the
Operating and Executive Organiza-
tion,” by H. D. Chamberlain, auditor
Delaware & Hudson Company.

It is expected that each of these pa-
pers will be followed by discussion.

The afternoon session will conclude
with a series of moving pictures show-
ing methods of the manufacture of
steel wheels, axles, etc., to be presented
by George A. Richardson of the Beth-
lehem Steel Company.

Those intending to attend the ban-
quet in the evening are urged to make
their reservations promptly. Tables
will be arranged to accommodate eight
or ten people. The price of the dinner
will be $7.50 per plate, and check
should be inclosed with any request for
reservations to cover the number of
places desired. Request for reserva-
tions may be made to the secretary,
W. F. Stanton, 267 State Street,
Rochester, N. Y., or to any member of
the dinner committee, as follows: A. L.
Hodges, chairman, Brooklyn City Rail-
road; H. M. Norris, Interborough Rapid
Transit Company; Joseph R. Ellicott,
Westinghouse Traction Brake Com-
pauy; T. R. Langan, Westinghouse
Electric & Manufacturing Company;
John J. Jordan, Brooklyn-Manhattan
Transit Corporation; Ross F. Hayes, 30
Church Street, New York, and W. B.
Wheeler, Third Avenue Railway.

Birney Club Elects

ONE-MAN operation, safety devices
? and modernized cars were the
topics considered at the annual meeting
of the Birney Club of St. Louis, held at
tl}e Missouri Athletic Club on the eve-
ning of Jan. 3. E. B, Meissner, presi-
dent St. Louis Car Company, presided.
R. S. Frehse, sales engineer National
Pneumatjc Company, opened the pro-
gram with a paper entitled “Circula-
tion of Passenger Load with One-man
Operation.”

Ngw officers were elected for the
coming year, as follows: President,
F. A. 'Richards, vice-president Amer-
ican Car Company; vice-president, E. A.
Roehry, general manager St. Louis
Electric Terminal Railway; secretary,
B. W. Stemmerich, division manager
Westinghouse Electric & Manufactur-

ing Company; treasurer, 0. E, Turner,
special representative railway depart-
ment, General Electric Company.

A

American

Association News

Making the Railway Popular

EW traffic can be created for the

electric railways and a large
measure of public good will can be
secured by intelligent energetic efforts,
according to the speakers at a meeting
of the Metropolitan Section, American
Electric Railway Association, held
Jan. 7 at the Engineering Societies
Building, New York City. “Populariz-
ing Service” was the subject of the
meeting, which was in charge of J. T.
Hamilton, chairman of the sponsor
group committee for the evening.

Traffic and transportation conditions
in Europe and in the United States
were compared by Lucius S. Storrs,
managing director American Electrie
Railway Association, the first speaker.
New cars are being designed in Lon-
don, Mr. Storrs said, with special at-
tention being paid to popularizing the
service. Paris also is experimenting
with new cars. Operation of buses by
the railway management in districts
where no rail facilities exist has done
much to win public favor.

Co-ordination of transportation facili-
ties rather than competition is the en-
deavor throughout Europe, Mr. Storrs
said. He cited Berlin as being prob-
ably the best example of co-ordinated
service. Transportation authorities in
that city have adopted as a hypothesis
the existence of rail routes without
rolling stock and have attempted to
visualize the type of car which should
be built under such -circumstances.
Mr. Storrs thought it wonld be helpful
to attempt a similar visualization in
American cities by assuming the
existence of no transportation facilities
whatever and theorizing as to the kind
of system which should be created.

L. S. Miller, president New York,
Westchester & Boston Railroad, said
that “popularizing” is a difficult word
for a slogan. He mentioned three
characteristics of the American pub-
lic which should be borne in mind by
railway men. These are intelligence,
fairness and an unwillingness to have
anything “put over.” In the past pub-
lic relations have been conducted too
often by lawyers and not enough by
the operating men. This situation,
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however, is gradually changing for the
better. “Give service before preaching
it,” he said. A smile goes a long way
to popularize the service. Personal
contaet with the patrons is extremely
valuable. While this existed in former
days, it was lost to a large extent
after the consolidation of smaller com-
panies into big systems. General
policies dictated by the head office of a
large system may not always serve
local conditions.

W. E. Thompson, vice-president
Third Avenue Railway, New York City,
spoke of the efforts being made by his
company to secure public good will.
Radio broadcasting has been effective,
he said. C. E. Morgan, vice-president
and general manager Brooklyn- City
Railroad, emphasized a point brought
out at a previous meeting of the Metro-
politan Section, that the public is inter-
ested only in the quality of the service
furnished, not in the difficulties en-
countered by the company in providing
that service. He said tkat a railway
passenger is just like a customer in a
store, that he favors goods offered in
an attractive-looking package and that
this thought should be borne in mind
in connection with the rolling stock.
C. J. Norstrand, general manager
Jamaica Central Railways, told of the
efforts being made by his company to
build up traffic.

Effective methods of dealing with
the public were outlined by Leonard
Ormerod, advertising manager Penn-
sylvania Bell Telephone Company. He
said that courtesy on the part of the
railway employees often demands a
considerable effort. At the end of a
long, tiresome day it is not easy to
greet the patron with a smile. Only
by sustained effort can this kind of
friendly relationship be maintained.
Personal relations between the em-
ployees and the public should be aug-
mented by proper advertising, he
said. In this connection he stressed the
importance of having advertising copy
properly represent the company. Cheap
advertising is a poor economy, in his
opinion. The public is discriminating
and judges the advertiser by the
. qguality of his advertising matter.

Traffic and Safety

ONDITIONS of competition for

the Anthony N. Brady Memorial
‘Medal formed the principal topic of
discussion at a meeting of the com-
mittee on traffic and safety held at
association headquarters, New York
City, Jan. 13. It was the consensus
of opinion that it would be imprac-
ticable for electric railways at present
'to comply with the original conditions
laid down for this award. The sug-
‘gestion was made that the award be
based on answers to certain simple
questions propounded by the committee
following the general lines of the
Charles A. Coffin Award, and on ac-
eident records similar to those reported
to the association. It was thought
that all transportation facilities oper-
ated by a railway or any affiliated com-
pany should be included. Recommenda-
tion was made that the silver and
bronze replicas provided for individuals
be dispensed with. After hearing this
,éxDression of views of the committee

on traffic and safety, T. Fitzgerald,
chairman of the committee to formulate
conditions, prepared an outline which
received the indorsement of the former
committee.

A sub-committee was appointed to
study the -classification of accidents
being made by the electric railway sec-
tion of the National Safety Council.
Study will be made during the coming
year of recent traffic investigations in
Chicago, Baltimore, Detroit, and else-
where. Copies of the article in ELEc-
TRIC RAILWAY JOURNAL for Jan. 8
outlining the Chicago traffic study are
to be distributed to all members of the
committee, along with an index of sim-
ilar studies abstracted in the JOURNAL.

Members present were: Samuel Riddle,
sponsor; C. S. Evanson, chairman; F.
L. Butler, H. K. Bennett, S. W. Bald-
win, A. J. Fink, R. W. Emerson, J. A.
Greig, A. G. Jack, J. A. Miller, E. J.
Paige, E. S. Rider and J. A. Stoll.

Way and Structures

EMBERS of the general commit-

tee on way and structures and
members of various special way and
structures committees met at associa-
tion headquarters, New York City, Dee.
9 and 10, and outlined a program of
work for the coming year. Those pres-
ent included C. A. Alden, E. B. Ent-
wisle, W. G. Hulburt, H. F. Merker,
E. M. T. Ryder, A. T. Spencer, C. A.
Smith, H. M. Steward, W. W. Wysor
and H: H. George, chairman of the
general committee. Special committee
members present were W. R. Dunham,
Jr., C. F. Gailor and E. P. Roundey.

After outlining briefly the work done
last year in connection with review of
the Manual, Mr. Dunham recommended
that the A.E.R.A. specifications for
countersunk rivets in the bottom of
plates under frogs be changed to con-
form to those of the A.R.E.A. This
was approved.

The desirability of including in all
cases drawings of other associations
referred to in A.E.R.A. specifications
was considered. It was thought that
in the case of specifications in general
use by the American Electric Railway
Association the specifications and
drawings should be printed in full in
the Manual, but that -consideration
should be given to special cases where
the cost would be large and the use
infrequent. If complete details are
omitted in such cases reference should
be made in the Manual to the publica-
tions of other associations where the
data can be found.

Splitting the Manual in two or more
sections at the time of the next reprint-
ing was discussed. While there was
some difference in opinion as to the
number of subdivisions which should be
made, the committee was unanimous
that it should be divided. The com-
mittee recommended, therefore, that
the next Manual be divided into two
or more volumes on departmental lines.

The special committee on switch
tongues and hard centers recommended
tolerances in the depth of flangeway
vy in. under and #% in. over when flange
bearing and v in. under and 1% in. over
when non-flange bearing. This was
approved. Mr. Ryder reported that the
special committee had voted to change

the specifications concerning depth of
groove from “+y in. less than the depth
of the wheel flange” to read “% in. less
than the depth of the wheel flange ex-
cept that the minimum depth of the
flangeway shall be % in.” This com-
mittee also recommended the inclusion
of a clause to the effect that “when so
specified continuous flange bearing
shall be provided through crossings and
in involved special trackwork except
on the inner rail of curves.” These
recommendations were approved. Blue-
prints of the standard switch tongue
design on which this committee has
been working were submitted for in-
spection.

It was decided to recommend to the
executive committee that the special
committees on switch tongues and hard
centers and on special trackwork be
combined. Mr. Roundey reported that
the special committee on special track-
work had voted to recommend for ap-
proval and adoption as standard by the
A.E.R.E.A. the A.R.E.A. drawings for
7-in. and 9-in. solid manganese cross-
ings, steam railroad over electric rail-
way. Discussion of these plans brought
out the fact that the only criticism was
due to the feeling that there should
be clearance on the web between man-
ganese steel and rolled rail so as to
insure a tight fishing fit. It was de-
cided to refer the plans back to the
A.R.E.A. with the request that it agree
to make this revision.

Work for the special committees on
rails and on track ballast and drainage
was discussed briefly. Mr. Gailor re-
ported that the special committee on
arc welding had the necessary data in
shape to prepare the preliminary draft
of specifieations for welding wire.

In connection with the work of the
special committee on pavement, it is
suggested that investigation be made
to discover why different railways used
certain types of pavement, the results
being obtained, ete.

For the special committee on rail
corrugation, Mr. Wysor reported that
particular attention will be given this
year to vibration tests. Some chemical
tests have been arranged for and meas-
urements of corrugation in the field will
continue.

Mr. Spencer presented a brief prog-
ress report of the committee studying
alloy steels other than manganese for
special trackwork. An attempt will be
made to secure additional data on this
subject. Brief reports were submitted
by the special committees on motor bus
garage design, carhouse and shop con-
struction and wiring and joint railway
and bus terminals. Personnel for the
special committees on light section rail
and on track gage has not yet been
completed and these committees had
nothing to report.

Stores Accounting

ORK of the committee on stores

accounting was outlined at a
meeting held in New York Jan. 10. It
was decided to concentrate on two sub-
jects, namely, the accounting and han-
dling of gasoline, oil and grease used
in bus operation and the accounting and
handling of special materials used for
construction. Members present were
R. A. Weston, chairman; W, S. Stack-
pole and A. E, Wilkin.
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Mr. Insull Urges Need for
Community Interests

In an address delivered before the
annual meeting of the St. Louis Con-
vention and Publicity Bureau on Jan.
12 Samuel Tnsull, Chicago, made a plea
for greater participation by the lead-
ers of industry and business in the
solution of the difficult transportation
problem as well as in such community
matters as recreation and education.
Controversies sometimes arise, he said,
because such matters are left exclusively
in the hands of those people who have
a direct and selfish interest at stake.

In speaking on the subject of civic
leadership development and responsibil-
ity, Mr. Insull cited the need for
greater participation by responsible
business men in the development and
execution of forward-looking civic proj-
ects. Under the existing political meth-
*ods he considered it the exception
rather than the rule for a public official
to make party or personal interest sec-
ondary to that of the general welfare.
Frequent changes in administration
prevent the execution of a co-ordinated
program of major civic improvements.
He considered that this was an inherent
characteristic of the existing political
structure.

Mr. Insull made it clear that he had
no criticism to offer of our form of local
or state government and considered it
the best so far developed. His sugges-
tion, however, was that the business
men of a community represent the only
element which is in position to take an
active part in the formulation of con-
sistent community policies and plans.

The experience of Chicago in the
struggle to develop a transportation
program was cited as illustrating the
need on the part of leaders of business
for participation and co-operation. As
a result of the transportalion contro-
versy there he pointed out that the
money invested for the improvement
and expansion of this extremely impor-
tant community service during the last
ten years has lagged far behind that
made by other utilities.

More Moves in Buffalo Cases

Justice Clinton T. Horton, in Supreme
Court at Buffalo, has issued a tempo-
rary injunction restraining the city of
Buffalo from revoking a number of
franchises held by the International
Railway. The injunction was issued
upon application of counsel for the
railway. Most of the lines of the
International Railway affected by the
threat of the city to revoke franchises
on 18 miles of track are operating un-
der terms of consent granted to the
old Buffalo Crosstown Railway, merged
with the International Railway. The
city contends that the company. has
failed to comply with the terms of the

franchise which it assumed at the time
it acquired the franchises and obliga-
tions.of the Crosstown Railway.
Federal Judge John R. Hazel in
Buffalo granted the application of the
city of Buffalo for postponement until

Jan. 20 of the hearing of the railway’s
equity suit in the United States Court
for the Western District of New York
to charge a 10-cent fare in Buffalo and
increase its rates on all parts of its
interurban lines.

O]

No Mdfe Service in Newark,: Ohlo

Hasty Action by Council in Granting Competitive Rights Makes It
Appear Unlikely that City, Now Regretful of Its Action, Will

Ever See Co-ordinated Service Resumed

HERE appears to be very little
prospect that co-ordinated railway
and bus service will be restored at
Newark, Ohio, by .the Southern Ohio
Public Service Company or that trolley
operation there will ever be resumed
by the company. Not since Aug. 10
last, when such service was withdrawn,
have conditions changed so as to make
the resumption appear desirable from
the point of view of the company, al-
though a large and important element
of the community wishes that condi-
tions were different from what they
really are at present. These conditions
are far from satisfactory. That is gen-
erally admitted, but there appears to be
no present avenue of escape from them.
It did appear at first as though there
was a possibility of re-establishing the
railway service, as the citizens and the
press desired the company to do so.
Unfortunately, the City Council had
awarded bus operators the right to run
competitive services on the same streets
the railway was using. The Chamber
of Commerce and influential people
agreed to do everything possible to in-
duce the railway to re-establish service,
but the City Council, having acted on
the competitive franchise, was unable
to rescind that grant. It would simply
have been futile for the utility to re-
establish operations either at the same
or a higher fare as it would have had
to meet parallel operation competitive
with its service. Newark could hardly
support ' one transportation service,
much less two. The company therefore
finally explained this matter to the
people and definitely withdrew from the
local transportation field. The assist-
ance proffered by those willing and
anxious to make almost any concession
to have the company continue service
had come too late to be of any real
assistance.

Every one of these situations has its
background. For years railway oper-
ation in Newark has failed to pay ex-
penses. Despite this, service has been
maintained through two receiverships
and after great effort and absorption of
heavy losses a new {ranchise was
granted by the city of Newark effec-
tive on Nov. 22, 1924.. This ordinance
relieved the company of certain paving,
extended the franchise life for 25 years

and allowed the company to charge a
fare necessary to pay for.the service.
It fixed the fare for the first year.
The franchise also carried-a clause al-
lowing the company to withdraw any
portion” or all of its rail or bus: serv-
ice if any competitive lines should be
granted a permit to operate.

The granting of this franchise was
one of the elements which enabled the
company to reorganize and emerge
from the second receivership. This it
did as the Southérn Ohio Public Service
Company, which operates the light,
power and railway in Zanesville, the
railway in Newark, and the interurban
line connecting Zanesville, Newark and
Columbus. €

As a part of the reorganization plans
the company acquired control of all bus
operations in Newark and has been giv-
ing the city of Newark a co-ordinated
service of rail and bus even at a sub-
stantial loss after operating expenses
for the combined operation. In accord-
ance with the terms of the franchise,
the company asked the Council for an
increase in fare to 10 cents cash and
four tickets for 25 cents. The Council
took no action. After a period of three
months the company further, in ae-
cordance with its franchise, announced
that the new fare would become effe
tive as of March 5, 1926, whereupon
injunction against the increase in fa
was obtained, and before final dispos
tion of the injunction proceedings
court declared a vacation. _

Not satisfied with this, the Council
contrary to the spirit of the past
years negotiations, granted a compe
ing franchise for an independent
give service paralleling all the ¢
pany’s rail and bus lines. at a 10
cash fare and tickets at a reduced r
Sixty days after this fare permit eigl
buses appeared on the street. «~ )

In view of the lack of faith shown
the Newark City Council and th
tensive losses sustained by the comp
during the past several years the
pany decided to close’ down its en
local bus and rail service. On Aug
officers of the company met with
men and advised them of its’ in
tion. The company, however, al
its men, thus thrown out of ‘work,
days wages. On Tuesday 'night
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company ran a full-page advertise-
ment in the local papers outlining
the series of events that led to its
action ‘and announcing the fact that
the service would be discontinued as
of that day.

The company’s rate was maintained
through the injunction proceedings at
a 6-cent cash fare with nine tickets for
50 cents.

The franchise granted by Newark is
similar to that passed by the city of

Zanesville at a prior date. The greater
faith of Zanesville has resulted in a
high-grade co-ordinated bus and rail
service in that city at the same fare
asked in Newark. Zanesville is pleased
with the service and the relations be-
tween the public, the Council and the
company are excellent.

The entire situation in Newark was
reviewed at length in an article in the
ELECTRIC RAILWAY JOURNAL for Aug.
14, 1926, page 268.

Multiplicity of Moves in Chicago

Day-to-Day Agreement Likely—Two New Ordinances Before Council, .
One of Which Contemplates Unified System with Gross Investment
of $1,003,626,000 by 1950—Hearing on Jan. 17 on Latest Project’

ITH two freshly received ordi-
nances before it for final consid-
eration—one from the present surface
and elevated lines companies, the other
embodying the revised' Lisman plan
for a 20-year grant—the local trans-
portation committee of the Chicago
City Council, entering the most critical
period of its traction negotiations, re-
ceived on Jan. 11 a third and still more
pretentions "plan for the solution of
Chicago’s local transportation .prob-
lems. Whether the plan .will per-
manently supersede the. companies’
unified ordinance now pending or be
considered as an independent proposal
was not made known.
The new plan was outlmed in a let-
ter received by Chairman Joseph B.
MecDonough and temporarily, at least,
pre-empted the others in the Alder-
men’s attention. It was prepared by
" Henry A. Blair, chairman of the Chi-
cago Surface Lines and co-receiver of
| the Chicago Railways, and contem-
| plates the improvement and expansion
| of surface, elevated and bus lines, with
{a present value of $273,000,000, into
" one great unified system representing
{an aggregate investment of more than
$1,000,000,000 by 1950, with extensive
subway constructien and elevated track-
‘age extensions.
| Within the intervening 23-year
period Mr. Blair proposes amortiza-
tion of $134,237,000 of the capital ac-
count, with municipal ownership at the
end of the period at a cost to the city
of $869,000,000. The purchase of this
vast system could be brought about,
the letter stated, by turning over to
the unified company $429,037,000,
which will include the old capital ac-
‘count figure of $237,000, 000. The

period the company would add $156,-
687 000 to the capital account, while
‘the city would provide $440,352,000 for
'subway construction by special assess-
ment or other methods. The company
would provide funds for all equipment
and other properties incidental fo
operation.

rily heavy investment by saying that
investment for rapid transit in
0 will be only $145 per capita, the
e as required by Detroit’ for its

r :Eﬁd transit system. The $145
{ by 1950 is compared with

0 in New York by 1931, he asserted.

figures disclose that in thls 23-year -

_Mr. Blair defended the extraordi- ,

e raté of ‘return on thls investment”

is placed at T3 per cent and the
amortization at from 1 to 2 per cent,
starting in 1933 at the lower figure. .

As revealed to the Aldermen, the
Blair plan, which was prepared inde-
pendently of the new términable unified
ordinance of the surface and elevated
lines, envisions a complete revolution
of 1tiransit methods for millions of
riders yearly. During 1926 the Sur-
face Lines carried about 870,000,000
revenue riders, or 75 per cent of
the traffic; the elevated lines some
224,500,000, or 20 per cent, and the
Chicago Motor Coach Company about
60,000,000, or 5 per cent.

Under the latest plan, the surface
lines and bus routes will be considered
“slow transportation,” while the ele-
vated and subway lines will constitute
rapid transit facilities. By 1935, it is
predicted, 955,000,000 riders wxll use
the surface cars and buses for all or
most of their ride and 390,000,000 will
nse the rapid transit lines. In 1940
the “slow” lines will carry 1,073,000,000
passengers and the “fast” lmes about
475,000,000 And by 1950, when the
city has a population of 5 000 000, Mr.
Blair estimated that the “slow” riders
will number 1,200,000,000 and the rapid
transit nders some 800 000,000.

Operation of the proposed consoli-
dated system would be on a service-at-
cost basis, discontinuing the present
policy of paymg 55 per cent of the net
traction earnings to the city, but with

Day-to-Day Agreement
Likely in Chicago

HE crisis which appears to

impend with the expiration of
the Chicago Surface Lines’ fran-
chises on JFeb. 1 may be tempo-
rarily averted by a day-to-day
franchise extension approved on
Jan. 14 by the local transportation
committee and the companies.
This measure now awaits only the
approval of the City Council and
the federal court. It includes all
the requirements of the existing
ordinances, is not to exceed six
months and is terminable by either
party on thirty days’ notice. Mean-
while Mr. Blair’s’ $1,000,000,000
project’is scheduled for hearmg on
Jan. 17 L

2

no fare increase, it was pointed out.
The ultimate, but not immediate, aim
of the plan is to adopt free transfers
among the various units in the econ-
solidated system. All of these things
and much more in the way of greater
convenience and speed, Mr. Blair be-
lieves, can be accomplished on an aver-
age fare of 7.85 cents, with a maxi-
mum fare of 7.71 cents six years hence
and a minimam of, 7.06 cents at the
end of 1950.

In Mr. ‘Blair'’s oplmon, the adoptlon
of this plan will give Chicago thé most
COmprehenswe local- t!‘anspb‘rtatlon sys-
tem in the worldi (T T

The- * first -~ 'period '+ of . constructlon
under this plan would be betwéeq _1928
posed to build* 13 7 miles of ’L’hbway and
305 miles of eleévitéed: striicture.< Some
timie - before: 193140 .miles of) surface
lines'"and 60: miles’of bus line exten-
sions ‘would “be’ made *and 1,000 new
elevated cars and 600 surface cars.pur-
chased.’” During. this time three sides of
the present-elevated loop would be torn
down and replaced with subways and
all surface lines ~tracks removed
from the streets - of @ the Loop - dis-
trict. ~ A mezzanine’ floor level would
also - be built immediately over the
tubes for ‘pedestrians. ‘For these im-
provements the company would advance

$113,902,000 and the city $172,920,000.

During - the second period of con-
struction—from 1926 to 1940—for
which the company' would put up
$62,520,000 and the city $110,034,000,
Mr. Blau‘ proposes to build "approxi-
mately 10 miles of subways, 21.5 miles
of elevated lines and such surface and
bus line extensions as will be consid-
ered necessary to keep abreast of the
city’s growth. Between 1940 and 1950,
the third period of expansion, 64.5
miles of elevated and subway line are
to be added. The company would bear
$113,852,000 and the city $157,398,000
of this cost.

Like the other unified surface and
elevated line plan which was presented
to the committee the same day, in the
form of an ordinance drawn by city and
company attorneys, the Blair plan cau-
not be made effective without enabling
legislation.

Mr. Blair explained to the Council-
men that “these proposals are snbmit-
ted by only one of the interested par-
ties,” but said that other interests “have
agreed to co-operate in efforts to secure
unification of the properties and un-
doubtedly this plan ‘provides a basis
for negotiations.”

Following the reading of the Blair
proposal, the Aldermen returned to the
consideration of the ordinance worked
ont by ecity and elevated and surface
lines attorneys and of the ordinance
submitted for a second time by the F. J.
Lisman interests of New York. The
companies’ ordinance, which after
nearly three months of preparation was
made public this week for the first time,
provides for the consolidation of sur-
face, elevated and bus lines into a
single ‘'new corporation’ with' unified
service. It contemplates large exten-
sions of the “L” lines, the building of
subways, the’operation of -feeder bus
lines and the expansion,of the surface
lines system ,
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It is claimed for the proposal made
by the companies that it also is a
service-at-cost program and no limit
is named for the amount of investment
needed. The franchise would be held
during the good behavior of the pro-
posed consolidated system and regula-
tion of the company would be vested
in a local commission. It is, however,
subject to enabling legislation which
will give the city power to issue a ter-
minable permit.

The so-called Lisman plan, as pre-
sented to the Council on the same day,
is a rewritten draft of the proposal
made to the city several months ago.
It proposes to operate the surface cars
on a 20-year franchise under present
legal limitations, maintain a 7-cent fare,
supply $100,000,000 of new ecapital in
20 years and $50,000,000 for an addi-
tional ten years, amortize the entire
investment in 30 years and turn the
lines over to the city clear of indebted-
ness. It also provides for compulsory
unification of the various properties and
for the construction of subways out of
the ecity’s traction fund and leasing to
the operating company.

The Lisman proposition was subse-
quently taken up, but detailed consider-
ation of its various parts was deferred.

A fourth plan for settlement of the
local traction problem—the proposal
of the Chicago Motor Coach Company
to substitute buses for street cars in
city-wide service—has not yet reached
the stage for the drafting of an ordi-
nance. The matter has been in the
hands of a sub-committee but the com-
pany has asked for more time to submit
a detailed franchise plan.

Terms of Detroit Bargain
Found Burdehsome

The financial agreement entered into
by the ecity of Detroit, Mich., with the
Detroit United Railway in 1922 when
thg city took over the local lines of the
railway is imposing a burden upon
the system so onerous that some other
method must be found to permit the
Department of Street Railways to give
proper service. Announcement to this
effect was made Jan. 6, when John J.
Barlum, member of the Street Railway
Commission, suggested that a new
financial policy be adopted.

Commissioner Barlum, Del A. Smith,
acting general manager of the D.S.R.,
and William M. Hauser, auditor, are of
the opinion that refinancing should be
brought about in the form of the issu-
ance of 25 or 30-year bonds to replace
the mortgage bonds in favor of the De-
?roit United Railway, which become due
in 1931. These mortgage bonds are
payable: semi-annually in sums of $500,-
000, with a final payment of several
millions due in four years.

Com_missicmer Barlum  suggested
that _elther new bonds be issued, or the
fare increased 1 cent. This latter course
would probably increase the revenues
9f the system $3,000,000 annually. He
1s reported to have said:

We ar. Y >
capital, aen;ut%g::anir(flgmykzgvl; ;)rfet‘ilvgggigs
which we can increase working funds. The
first would be an increase in fare and the
second plan wouid refinance the bonded
debt of $14,000,000. This latter course
would save the system $210,000 in interest

and also release money paid into the sink-
ing fund to be used as working capital.

Mayor Smith is opposed to any project
that would involve an increase in fare.

Under the agreement of 1922, the
city paid $2,777,000 to the D.U.R. on
the purchase contract for the city lines,
which involved $19,800,000. The re-
mainder was to be paid in semi-annual
installments of $500,000. The balance
is due in 1931,

Rapid Transit Enabling Act
for St. Louis

The rapid transit committee of the
Board of Aldermen of St. Louis, Mo,
has approved the draft of an enabling
act to permit the city of St. Louis, Mo.,
to build a rapid transit system, includ-
ing subways and elevated tracks, by
bond issues and to assess benefits
against property served by the new
facilities. The measure must be sub-
mitted to the Missouri General As-
sembly for passage.

One-Man Car Accident
at Superior

Six persons were reported killed and
seventeen injured, three of them prob-
ably fatally, when a one-man car run-
ning on the Billings Park line of the
Duluth-Superior Street Railway down-
town bound became stalled on the Great
Northern Railroad crossing at 21st
Street, Superior, Wis., and was struck
by the oncoming “Gopher Limited.”
Reports of eyewitnesses disclose that
the car had stopped as usual at the
crossing and then started over the rail-
road tracks. The record of subsequent
events appears to be obscured, but the
car was trapped on the railroad tracks
when the crossing gates knocked the
trolley pole on the car off the wire, cut-
ting off the current. This made it impos-
sible for the car to clear the crossing in

~time to avoid the crash. The towerman,

in charge of the gates at this crossing,
testified that he tried to stop the ecar
by putting down the gates, but that the
motorman continued ahead until the
center of the car was directly in the
path of the oncoming train.

The Car’s the Thing in Richmond

The Virginia Electric & Power Com-
pany is operating on the various lines
of its Richmond division two white cars
as a part of its present program for
merchandising electric railway and bus
service. The cars are being run on the
different routes for three or four days
at a time. Appropriate slogans, in bold
but attractive black lettering, are
painted on the sides of the cars and in
the space on either side on the interior
usually given over to advertising. Some
of the slogans painted on the outsides
of the cars are: “When you ride a
street ear or bus, you save the differ-
ence,” “No parking worry,” ‘“More
economical,” “Safest mode of travel,”
“We appreciate your service,” “Come
on, folks, ride with us and ‘Save the
Difference,” Hop on.” On the inside,
just over the heads of the passengers,
the entire length of the cars, reads:

The present-day electric railway system
was first operated successfully in Rich-
mond. Today it saves money for two-
thirds of the popuiation of Richmond every
day. Forty million people in this country
depend on street car and bns service daily.
Holidays and workdays, rain or shine, hot
or cold, your transportation service is
always on the job.

The advent of the white cars was
heralded by the placing of cards on
other street cars bearing the caption:
“Look out for the white cars.” This
was followed by another, reading,
“Have you seen the white cars?”

Other cards being displayed in and on
the general run of cars read as follows:

Your neighbors have no parking tronbles,
They ride in street cars and buses and save
the difference not only today, but cvery
day. Why don't yon? N

Get acquainted with the man who lives
next door and the one who lives on the
next block. They're both on this street car,

Shop by street car or bus. All important
stores are conveniently located along our
fines. No parking worry and you save the
difference.

The cops don’t tag your street déar or
bus while you shop. That's why street
car and bus shoppers can keep their minds
on their shopping.

The program for merchandising elec-
tric railway and bus service is being
handled by A. H. Herrmann, of the
public relations department.

WRE S
ECONOMCS  FR9R

" NOPARKING
WORRY

The White Car Is an Important Factor in Merchandising Rallway and
Bns Service in Richmond
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Illinois Employees Seek
Increased Wage

Trainmen of the lllincis Traction
System, operating from St. Loulis,
Springfield, Peoria, Decatur, Cham-
paign and Danville, Ill., whose wage
agreements expired on Dec. 1, recently
asked a 10-cent increase over the pres-
ent scale of 55 to 70 cents an hour,
and having failed to reach an agreement
will submit their claim to arbitration.
The personnel of the arbitration board
has not been decided and pending set-
tlement of the questions invelved the
system is operating at the old scale,
with the new contracts to be retroac-
tive to Dec. 1, 1926. The traction com-
pany is said to have advanced a pro-
posal for reduction in wages. Brakemen
receive 55 cents, passenger motormen
and conductors 673 cents and freight
conductors and motormen 70 cents.

Would Increase Powers of
Maryland Commission

An effort will be made to have the
Maryland General Assembly, now in
session at Annapolid, enact a law which
would give the Public Service Commis-
sion of the state the authority to sus-
pend proposed rates until the commis-
sion can determine whether these rates
are reasonable. Under the present law
a public utility can change its rates
by giving a 30-day notice to the com-
mission. This gives only a short time
for the commission to investigate be-
fore the change goes into effect.

Several other bills, all backed by the
state administration, and dealing with
the Maryland Public Service Commis-
sion law, have been introduced. They
include a measure to require the con-
sent of the commission to abandon fran-
chises acquired and exercised before as
well as after passage of the Public
Service Commission law; a measure to
require the commission’s consent for ex-
tensions by utilities under franchises
which have been exercised before the
passage of the law: a measure to em-
power the commission to fix minimum
as well as maximum rates; a measure
to authorize joint investigations, hear-
ings and orders in conjunction with
commissions of other states or the fed-
eral government in cases of interstate
utilities.

Parkway Plan in St. Louis
Abandoned

The plan for widening Olive Street,
St. Louis, Mo., with a parkway set
aside for the use of street cars has been
abandoned by the aldermanic commit-
tee on streets, sewers and wharves.
The committee voted unanimously te
file the bill presented by the Board of
Public Service providing for paving the
street with a 23-foot neutral strip for
street cars. Had the parkway plan
gone through the United Railways in-
tended to put into effect a system of
stopping the Olive Street cars only
every three blocks between Grand
Boulevard and Twelfth Bonlevard. The
parkway plan had been bitterly fought
by property owners along the street.
The various steps in promulgating this
plan have been referred to from time to

time in these pages. President E. R.
Kinsey of the Board of Public Service
has had new bills prepared providing
for the paving of the street from curb
to curb.

Virginia Employees Receive
Higher Wage

Made possible by the granting by the
State Corporation Commission of in-
creased fares for the Norfolk and
Petersburg divisions of the Virginia
Electric & Power Company, a straight
increase in the wages of all trainmen,
including motormen, bus drivers and
platform men, amounting to 6% per cent
of the present wage scale, was an-
nounced recently by Vice-President
William E. Wood. The recent adjust-
ment of transportation affairs in Rich-
mond and Portsmouth also played a
part in the determination of the com-
pany to play Santa Claus to its more
than 1,000 employees in the four cities.
The increase was effective on Jan. 1, the
date set for the starting of the new
fare schedules, and will total more than
$100,000 annually. The employees re-
ceiving the higher wage will get ap-
proximately $100 more a year in 1927
than in 1926. Employees in the divisiong
affected are about evenly divided in
number between Richmond and Peters-
burg as a unit and Norfolk and Ports-
mouth as an entity, it was said. The
Richmond-Petersburg interurban and
the terminal men also will receive the
wage increase.

The latest wage increase is the sec-
ond since the Virginia Electric & Power
Company was taken over by Stone &
Webster, Inec., in July, 1925. The last
raise was made when the company ob-
tained the right to charge a 7-cent fare
in Richmond and became effective on
the date of that increase. Sept. 1, 1925.

The new increase, Mr. Wood said, will
consume a considerable amount of the
additional revenue to accrue as a re-
sult of the Norfolk and Petersburg fare
inereases just granted.

Pittsburgh Paper Praises
" Men’s Effort

HE wage increase that has

been awarded the conductors
and motormen of the Pittsburgh
Railways constitutes recognition of
the co-operation of the “platform
men” with the management that
has been a factor of magnitude in
the rehabilitation of the service
and the creation of public good will
on which the success of the busi-
ness seems now to be solidly
founded. This recognition is thor-
oughly deserved. It is not teo
much to say that the courteous at-
tention which conductors and
motormen give to the public they
serve has done more than anything
else to create the popular confi-
dence and trust in the Pittsburgh
Railways that is a delightful con-
trast to the ill-will that prevailed
only a few years ago. These men
have earned their ‘“raise,” will be
the common verdict, — Pittsburgh
Gazette Times.

New York Commission Not
Bound by Franchises

Franchise agreements between mu-
nicipalities and electric railways with
limited fare provisions may be disre-
garded by the Public Service Commis-
sion in fixing fares. The Appellate
Division, third department, has so de-
cided on an appeal from an order of
the commission by the United Traction
Company, Albany, N. Y.

The decision was unanimous. In that
respect it blocks an appeal to the Court
of Appeals unless special exception is
given by the Appellate Division and
throws the fare controversy involving
the company and the cities of Albany,
Rensselaer, Troy and others served by
the company’s system back where it
was before proceedings were started
for a 10-cent fare last February.

The finding of the court was that the
Miller law, passed in 1921, which gave
the commission power to disregard local
fare franchises, permanently invali-
dated the agreements. The law was
repealed in 1923, but the court held
this did not restore the agreements to
force.

Counsel for the company declared
repeal of the Miller law did not
affect the validity of the ruling of the
commission in 1922 within the scope of
its authority fixing a 7-cent rate.

Clever Holiday Gifts at Levis

In accord with the spirit of Christ-
mas, the Levis Tramways, Levis, Que.,
made two kinds of gifts to its patrons
combining convenience and ride sales-
manship.

During the period Dec. 24-Jan. 10
purchasers of the weekly pass were
presented with a leather pass case, an
unusual feature of which is the sealing
in of the owner’s name and address to
assist recovery of a lost case and its
contents. The pass case was delivered
free during the holiday season, when
there is a tendency for sales to fall off,
but even after the holidays the pass
case will be available at cost price.
Incidentally, it is worth mention that
the December, 1926, revenue of the
Levis Tramways constituted a record.

The second gift is one that was in-
vented by H. E. Weyman, general man-
ager, to meet a real need. Mr. Weyman
found that many a parent was averse
to having the children ride to and from
school because younger children are es-
pecially prone to lose their tickets, or,
if they have a purse, to iose the purse
too. He therefere originated a ticket
wrist purse for presentation to anyone
who bought $1 worth of school tickets
or $1.80 of adult tickets during the
period mentioned. Thereafter, these
purses will be available to patrons at
cost. Railways interested in this help-
ful way of selling rides may secure
further particulars by writing to Mr.
Weyman.

A pleasing feature of these gifts was
a paper slip in French, which, trans-
lated, read substantially as follows:

Just A BRIEF WORD

The little things that one gives: the little
actions that one does; the little things that
provoke a smile or a jest—all of these are
just so much to the good In making life
worth while,
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Ohio Committee Issues Informa-
tive Pamphlets

Seventy-five thousand students of
Ohio junior and senior high schools
and vocational training schools are
studying a school booklet recently
issued by the Ohio Committee on Public
Utility Information. It is a 56-page
booklet, entitled “Aladdins of Indus-
try,” and was compiled by the Ohio
committee for use of students in Eng-
lish, current: topics, science and social
.science classes, and-for reference in
preparing débates. It deals-with the
history:and ‘'methods of operation of the
“electric railway,  electric light and
power, gas ‘and telephone industries.” At
the end of-eachichapter suggestions are
given for . classroom.work on the text
{of the chapter ‘and.a number of sug-

gestions™'for classroom work' on' new .

-topics,’ designed-‘to help those students
*who “desire. 'to’ learn ‘more about each
-industry on-which they must (depend
‘to carry on successfully in the present
day ‘and ’age_ Ko i I A s .
Among subjects discussed” in the
- chapter -on'‘electric ‘railways :are the
dynamo, the first complete and.-prac-
- tical system, the interurban, the mo-
- tors, controllers, :and 'starting tresis-
‘tance, the preopulsion of-:the: electric
-car, air brakes, third-rail system, cost
of cars, safety-first measures, the rush-
hour peak, and various problems of the
street railway, including increased rid-
ing and fare variation.. The 69 electric
_railway companies in Ohio have track
and equipment costing more than $300,-
000,000, according to the booklet, and
operate a total of 3,038 miles of track.
In 1925 they carried 871,509,382 pas-
sengers; paid taxes of $6,098,010, and
operating expenses of $55,439,846.
 These booklets are being supplied
. free of charge to school students in
_Ohio upon request of school authorities.
While the first booklets have been off
the press only two months requests for
_ them .are rapidly nearing the 100,000
mark. These requests have come so
far from more than 600 Ohio schools.

Court Decides Against Chicago
Company on Paving

Reversing the decision of the Circuit
Court, the Illincis Supreme Court has
ruled in favor of the city of Chicago
against the Chicago Surface Lines in a
suit over payment of the cost of relay-
ing tracks to conform with the widen-
ing of 22d Street in that city. The

" decision will mean an immediate saving
of $315,000 to the city, according to
Corporation Counsel Busch, and an
eventual saving of several millions. It
would also aid the city in the present
transit negotiations. Other improve-
ments that would probably be affected
are the relaying of tracks on Indiana
Avenue, costing $200,000, and the re-
moval of tracks at the municipal pier,
costing $100,000, Mr. Busch predicted.

W_ork Started on Maine Road

Preliminary work for the construc-
* tion of an electric railway across the
. .northern part of Maine has been

. started. The propesed route; which is.

the Quebec extension. is to

AL TY "2 3 Ve nd e Qv adnee

known as
bt

Arthur R. Gould. It will be 111 miles
long with terminals at Washburn, Me.,
and Lake Frontier, Que. The early
work now under way in the Washburn
section consists of clearing the right-
of-way by cutting down trees and
underbrush. Camps are being estab-
lished along the course and crews will
be started as needed to cut ties and
poles to be used in the actual con-
struction of the line. Transportation
facilities have long been needed for
business progress in this and other
sections of Maine that are rich in tim-
berland. This.project was referred to
in the ELECTRIC. RAILWAY JOURNAL,
issue of Jan. 1, 1927, page 57. i

Would Sell Forty-five-Cent
Ticket in Fort Worth

‘The Northern Texas Traction Com-
“pany has‘asked the city of Fort Worth,
'Tex., for a revision of the railway
fares in that city. The wholesale dis-
tribution’ of transportation that is sug-
gested is the sale of a ticket'good for
“a' week the bearer of which may ride
“the street cars for 5 cents as'often-as
he desires. The ticket is'.to be sold
‘for 45 cents. For persons who ride
- seldom a cash fare of 10 tents is sug-
gested, while three tokens may be
bought for 25 cents. |

The company explains that it is earn-
ing a net return on its investment of
less than 2 per cent and that new
money cannot be secured with that
meager showing of earnings. But the
_company points out that it has con-
stantly improved its service and made
it more extensive. The company is
“selling” its plan to the people of Fort
Worth by newspaper advertising and
in many other ways.

Fare Hearing Postponed. — Hearing
upon the petition of the United Trac-
tion Company for increased fares in
Albany, Troy and Rensselaer, sched-
uled for Jan. 12 at 10 a.m., was post-
poned until Jan. 81 at Albany. The
hearing will be continued on Feb. 1.

Increases Interurban Parlor Car
Service.—The Northern Ohio Power &
Light Company, Akron, Ohio, has
placed another modern parlor car in
the Canton-Akron-Cleveland service.
Others will be placed in the interurban
service just as soon as they can be
built. These cars seat 50 passengers in
individual chairs. There is no extra
fare. The time from Akron to Cleve-
land is one hour and 25 minutes.

Christmas Party a Huge Success.—
The sixteenth annual Christmas party
was held by the Beaver Valley Traction
Company, New Brighton, Pa., on Deec.
21 last. Among the happiest of the
guests were the boys and girls of the
Beaver County Children’s Home,  who
were transported in a large coach of
the Beaver Valley Motor Coach Com-
pany to the Junction Park pavilion.
The ladies of the Home for the Aged
were also the happy recipients:of a

similar. courtesy from the company.
e g s (17 o DT
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in addition beys and girls were pre-
sented with dolls, games, mechanieal
toys and marbles. There were many
.hours of happiness and fun. Officials
and committee men of the company
worked indefatigably to make the six-
teenth annual party a success.

To Advance Safety Cause.—The Pub-
lic Service -Commission on Jan. 6 di-
rected the New York State Railways to
cause all car movements over its cross-
‘ing of the Pittsford-Palmyra highway
No. 776, about 1 mile east of Pittsford,
to proceed at a speed not in-excess of
5 miles an hour. Motormen are ordered
to sound car whistles: within a distance
of 150 ft. of the crossing and to -con-
tinue the sounding until the train is
over the highway. Evidence submitted
‘at a hearing before Commissioner Van
‘Voorhis showed that.the highway was
heavily traveled and the view on both
sides of the crossing -of approaching
cars was obstructed to such an extent
that additional protection was required.

Increased Rates Delayed.—The Pub-
lic Service Commission’ has extended

«the date on which the Nashua Street
rRailway, Nashua, N. H., was to put into
effect:its proposed fare increases from
-Jan. 10 to .Feb. 10. The extension was
-authorized to allow time to take up fur-
- ther matters relative to the propesed
changes; The city of Nashua is object-
‘ing to the proposal of the railway to
issue fourteen-ride tickets for $1, all of
which must be used in one week. The
- City Council wants the tickets issued
without any time limit. A vote was
taken by the Board of Aldermen, which
was unanimously in favor of no re-
+ striction of time tickets.

Transfers Made Larger in St. Louis.
—The United Railways, St. Louis, Mo.,
has enlarged the size of its transfers
to facilitate their handling by conduc-
tors. The new ones measure 58 in. x
1#% in., about’ the same size as the
transfers used prior to last October.
At that time transfer regulations were
changed to prevent improper use by car
“riders and new transfers were printed
which were much smaller in size. How-
ever, it was found that these were en-
" tirely too small, so that very often the
names of lines were punched out. The

« transfer regulations have not been
‘changed, and the company will contin
to use pink slips in.the mornings
white slips between noon and midnigh
The new transfers have fifteen-minu
intervals so that a conductor can more
clearly indicate time for transfer to a
new line,

Insurance Policies as Christmas Gi
—Employees of the Illinois Power
Light Corporation,. Chicago, Ill.,
ceived insurance policies as 1926 Chr
mas gifts from the company. Alor
with a heliday greeting many old po
icies were renewed and new_ones i
sued. The gift includes all employ
eligible in the following compan
groups: Illinois Power & Light Corp
ration, Illinois Traction System, I
Power & Light group, Missouri Pe
& Light Company, and the Ka
group of properties. The card
nouncing the $500 life insurance po:
gift extended best wishes for the h
day season and expressed a hope t
each person who received a card wo
be a member of the corporate f

e T N e W S
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" Recent Bus evelopments

More Delay on New York
Bus Applications

Chairman Delaney of the Board of
Transportation of New York City
called on the Mayor on Dec. 12 and
informed him it would be physically
impossible to report to the Board of
Estimate on Jan. 13, as directed last
Monday, an analysis of the 40 or more
amendments and supplementary data
to bus_ franchise applications which
had been filed in the last few days.

Mayor Walker then decided that he
would have to defer .presentation of
his formal resolution on the awards
until the regular meeting of the Board
of Estimate on Jan. 20. Mr. Delaney
assured the Mayor that he could com-
plete his analysis by that time.

It was explained that while the
Mayor deeply deplored further delay,
his determination to lay the matter
over was made so that the city might
have every opportunity to peruse the
latest offers made by bus franchise ap-
plicants and to investigate the finan-
eial responsibility of each competing
bidder.

Until the wunexpected reversal of
policy following the consultation be-
tween the Mayor and Chairman De-
laney every indication pointed to the
probability of a deadlock on Jan. 13 in
the Board of Estimate if the Mayor
persisted in his declared intention to
force the issue to an open vote.

Ordinance Would Eliminate
,'Jitneys in Miami

Action on the passage of a new bus
and jitney ordinance was deferred re-
cently by the. City Commission of
Miami, Fla., in order to permit all in-
terested groups to offer suggestions for
the solution of what is admitted to be
an intricate transportation problem.
The ordinance, which had its first read-
ing in December, 1926, will virtually
eliminate jitneys in the close-in down-
town business section, leaving buses as
the major passenger vehicles. The bus
lines have assured the city that routes
now being served with jitneys will be
supplanted with buses in the event the
jitneys are taken off.

The new ordinance is so worded that
only financially responsible and well-
equipped lines can qualify to operate
and dependable and regular service to
the public must be furnished at all
times. Also, city officials clain, sim-
plification of the transportation sys-
tem and elimination of jitneys in the
close-in business district will reduce
traffic congestion and represent a sav-
ing of thousands of dollars annually
to the city by dispensing with extra
police and traffic supervision.

About a year ago, when transporta-

‘ tion facilities were inadequate, the city

decided to add buses to relieve the sit-
nation and also to serve territories not
heretofore reached. An agreement
‘was made with the Miami Beach Rail-
way whereby the latter was to operate
buses for the city. The city guaran-

teed the actual operating cost of the
coaches only, but in turn was to receive
half the net profits. The railway ad-
vanced the funds for the purchase of
50 buses.

State Law Requirements on
Motor Vehicles Sustained

In a series of decisions without writ-

ten opinions, the United States Su-

preme Court on Jan. 10 dismissed four
cases which sought to invalidate state
laws requiring registration fees for
motor vehicles and imposing “gasoline
taxes. The effect is to sSmstain' state
laws with these requirements. On the
authority of prior decisions involving
similar questions, the high court dis-
missed the cases on the ground of lack
of jurisdiction. In all four cases the
lower courts had held that there was
no cause for action; that the registra-
tion requirement was a reasonable
state matter, and that the gasoline tax
was a tax on sales and not on use.

Missouri Bus Lines Would Be
Placed Under Commission Control

Senator McCawley has prepared a
bill placing control of all bus lines
under the Missouri Public * Service
Commission and granting that body the
authority to refuse to license a bus line
when in its opinion the territory is now
properly served by a steam railroad or
electric railway. The measure would
apply alike to either strictly city bus
lines or those which operate between
cities. In effect the bill would consider
bus lines as public utilities, and as such

‘their schedules, routes, rates and prac-

tices would be subject to the supervi-
sion of the state commission.. Under
the provisions of the measure, when a
bus line applies for a certificate for any
route the commission must immediately
send notice of such application to every
steam railroad and electric railway
operating in the territory in which the
bus company plans to give service, and
also to every city and town through
which the bus line would pass. The
bill would confirm the rights of exist-
ing bus lines, but charges the commis-
sion with the responsibility of hereafter
deciding whether the evidence over-
comes the presumption that such lines
are necessary.

Buses in Topeka Do Big Service

In all 23 buses are in daily use on
five regular runs in Topeka, Kan., with
a total daily mileage of nearly 2,600.
This figure has been increased some-
what by trippers, which go on during
peak-load periods in the morning and
in the evening. The average daily
mileage for each motor coach on a
regular run totals about 180.

This service is being supplied by the
Topeka Railway, owned by the Illinois
Power & Light Corporation. On Feb.
1. 1925, the bus service was started by

"the Topeka Railway as a supplement

to its railway service. The first run

was a trifle under 5 miles for the round
trip. At that time the company owned
only five buses. Three railway lines
have been abandoned in Topeka and bus
service substituted. In other districts
the coaches act as auxiliaries and feed-
ers to the existing transportation
system.

One Small Line Temporarily Aban-
dons.—The Stroudsburg, Water Gap &
Portland Railroad, operating between
Portland and Stroudsburg, Pa., ceased
operations on Jan. 1. "The line will
resume service again on June I.' Mean-
time the company will run a bus
to accommodate school children from
Water Gap. This line is operated by
the Stroudsburg Traction Company.

Buses Replace Cars.—The Shawnee-
Tecumseh Traction Company substi-
tuted bus service in Shawnee, Okla.,
for railway service on Jan. 9. The
company also substituted buses for
trolley equipment on its electric inter-
urban line between Shawnee and Te-
cumseh. The plan is to put in force
improved service on its lines as a result
of the change. The buses in° Shawnee
are to have a fifteen-minute schedule
instead of 'half hourly service main-
tained by the street cars. Between
Shawnee and Tecumseh a 40-minute
service will replace the hourly schedule
on the interurban line. The company
will use 21-passenger buses. The rail-
way equipment will be sold.

Abandonment Conditional Upon Bus
Operation.—The Public Service Com-
mission granted on Jan. 5 the petition
of the New York & Stamford Railway
for approval of a declaration of aban-
donment of all that portion of its
route in the village of Port Chester on
Westchester Avenue, and all that por-
tion in the village consisting of its
routes on South Regent Street and
North. Regent Street. These portions
of the road constitute a loop outside of
the main track of the road on which
operations are to continue. The village
of Port Chester consented, conditional
upon removal of rails and poles and
the operation of bus routes on substan-
tially the same route.

First Fatal Bus Accident in Kansas
City.—In 3,000,000 miles of bus opera-
tion by the Kansas City Public Service
Company, Kansas City, Mo., the first
fatal aceident occurred there Christmas
Day, when a 39th Street bus struck
and killed Mitchell F. Burch, an eleven-
year-old boy who dashed into the path
of the bus after a new Christmas foot-
ball. The railway began operating
buses in Kansas City in October, 1925.

Buses Substituted.—The New York
Public Service Commission approved on
Jan. 7 the petition of the Lewiston &
Youngstown Frontier Railway for per-
mission to - abandon portions of its
lines in Youngstown and the town of
Porter, Niagara County, N. Y. This
line has been under lease to the Niagara
Gorge Railroad. No objection was
raised at the hearing by the city au-
thorities or others to its abandonment.
Buses have been substituted for serv-
ice in the village. The railway is di-
rected to remove all existing structures
from the streets and highways along
the abandoned route and restore the
streets to a condition as good as ad-
jacent parts thereof.
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Financial and Corporate

Financial Readjustment
Suggested for Boston “L”

Attention is called by Barron’s to the
fact that common shares of the Boston
Elevated Railway, Boston, Mass., re-
cently sald at 87, close to the highest
price recorded since 1922, and up ten
from the 1926 low of 77. In connection
with the recent demand for the stock,
that autharity says, it is of interest to
note that in the portion of the report of
the Division of Metropolitan Planning
which outlines a suggested readjust-
ment of the Boston Elevated Railway
the statement is made that “it is our
belief that the stocks of the new cor-
poration will, under normal conditions,
sell at par or better . . . ” “

The proposed new corporation is the
Boston Transit Company, and under the
division’s plan Boston Elevated com-
mon stockholders would -receive for
each present share of 6 per cent stock a
share of 5 per cent common stock in the
new company, the dividend on which
would be guaranteed by the state for 40
or 50 years, or whatever period of pub-
lic control might be decided upon. It
is the conviction of the Planning Divi-
sion that the long-time state guaranty
would not only compensate for the 1
per cent reduction in dividend .but
would in normal times add fifteen
points to the present market value of
the stock.

As Barrow's points out, there is not
the slightest certainty that the plan
recommended by the Planning Division
will be adopted by the Legislature or
accepted by the stockholders, but that
commentator says it is worth noting
that, in the opinion of the division, if a
plan is put through substantially as
recommended it would result in both
the 44 per cent preferred and 5 per cent
common stocks of the new company
selling at around par.

The present holders of the outstand-
ing preferred stock of the Boston Ele-
vated Railway would under the plan

receive for each share new 4} per cent
preferred on the following basis: Pres-
ent 8 per cent preferred, not more than
1.3 shares; 7 per cent “third preferred,”
1.05 shares. Unlike the common, the
preferred stock of the new company
would carry a guaranty that at the end
of a new period of control the state
would purchase the stock of the owners
at par if they so desire. An arrange-
ment such as that mentioned would in
effect lend to the stock the status of a
Massachusetts bond, except in respect
to exemption of the income return from
federal supertax.

Receiver Named for
Kansas Interurban

Judge Reeves of the federal court at
Kansas City, Mo., on Jan. 8 appointed
John F. Layng of the Buchanan &
Layng Corporation, New York, receiver
of the Union Traction Company, Coffey-
ville, Kan. The railway was incorpo-
rated under the laws of Kansas on Jan.
14, 1904. It operates 67 miles of line
in and between Coffeyville, Independ-
ence and Cherryvale and Parsons, Kan.
It owns the entire capital stock of the
Kansas-Oklahomia Traction Company.
The road is on private right of way
except in Coffeyville. It also owns
and operates the line between Par-
sons, Kan., and Nowata, Okla. The
road and equipment are carried in the
balance sheet at $2,456,085. There is
outstanding $1,203,762 of funded debt.

Loss on San Francisco Municipal $315,830

For the Year Ended June 30, 1926, This Loss Shows an Increase of
$10,668 Over the Year Ended 1925—Excess of Income Over
Operating Expenses, Depreciation and Accidents Was $7,131

OTAL revenue of the Municipal

Railway of San Francisco, San
Francisco, Cal., for the year ended June
30, 1926, was $3,409,965, against $3,-
281,498 the year before. Interest on
securities owned fell off to $43,467. A
consideration of detailed operating ex-
penses shows an increase in every ac-
count, leaving the total of $2,705,146,
or $160,426 greater than in the year
1925.

The report, prepared for and ap-
proved by the finance committee of the
Board of Supervisors, explains that for
the purpose of securing a comparison
between the results of operation of the
municipally owned utility and similar
utilities operated by private capital the
charter of the city and county of San
Francisco provided that the operating
reports shonld include certain compari-
son charges consisting of items which
constitute part of the actual cost of
operating privately owned companies
but which the municipally owned utility
is not required to pay. These charges
in 1926 amounted to $322,961, leaving

a net loss of $315,830 for the year. The
deficit in the cumulative account from
Dec. 28, 1912, to June 30, 1926, was
$1,645,378.

Items in the balance sheet are listed
in detail. Capital assets include road
and equipment, $8,245,107, and general
expenditures, $324,872. Current assets
consisted of $860,946 securities bought
for the depreciation fund, $26,202 in ac-
counts receivable and $170,149 in mate-
rials and supplies. The item of de-
ferred assets was the same figure of
$132,123. Thus the total assets was
$10,817,735. Current liabilities included
accounts and vouchers payable, $267,-
916, and interest on funded debt, $40,-
845. The reserves included a deprecia-
tion of $1,117,484 and a reserve for
compensation of $127,756.

The Municipal Railway has no capi-
tal stock and the excess of its assets
over its liabilities represents surplus.
This surplus has been divided into two
classes, a contributed surplus and a
surplus from income. The contributed
surplus includes an item of $26,000,

COMPARATIVE INCOME ACCOUNT, MUNICIPAL RAILWAY OF SAN FRANCISCO

Dec. 28, 1912

Dec. 28, 1912
~—Year Ended June 30— to ~—Year Ended June 30— to
1925 1926 June 30, 1926 n 1925 1926 June 30, 1926
Passenger revenue............... .... $3,268,383  $3,395,950 $32,079,523 Excess of inceme over operating expenses $781,372 $748,286 $9.730,256
Miscellaneous revenue. . ............. 13,115 ) 7,485 |. Lesa: Interest on funded debt....... 186,678 177,133 2,738,774
Total revenue......... v SR $3,281,498  $3,409,965 $32,217,009 Excess of income over operating ex-
Interest on securities owned. ......... 44,595 43,467 404,736 penses and interest.............. $594,694 $571,153 $6,991,482"
) Less: Reserves for depreciation and ~
Total IBCOMe iwiccu s v v e sovenes $3,326,093  $3,453,432  $32,621,745 aceidents ... voun s cveny - ooe 588,308 564,022 5,726,167 {
- T Excess of in;cme aver opera(tiing ex-
peratin : enses, depreciation, ident
%Vax and sttructuree ................ 3:43.2173 $;gg.gg; $:.g;g.3g? o gerves ..... pr 01 'l'c.n. s acc} .9:13 s re- $6,385 $7,131 $1,265,315
QUIPIEDt .« v e evveerreeneenes . s ,893, ess: Chart i eroti . . <« 2,
POWeT. ..~ 1+ vvvnss s i 464990 4881812 41323507 s Charterecmpah ol NLME - A
Conducting transpertation. . 1,600,499 1,694,704 14,295,324 Net los8. couivaie s ovie i s $305,162 $315,830 81,645,378
affios: ceeei s G SR e e e s e G 3,836 Analysis of comparison charges:
General and miscellaneous. . 166,333 186,351 1,317,054 State franchise tax............ - $172,279 $179,036 $1,689,869
Jossonroadretired.........coivtt cevincens  chncaenen 8,184 i\gum:cipa} franﬁhise 1 7:5 S 130,735 135,838 1,090,731
y unicipal car licenses................ 3,13 135 )9
Total operating expenses......... $2,544,515  $2,705,146  $22,891,284 Federal income gim & s = & w4 I 5 ..... 3 I3 13.3%131
]S:‘alaries of olerkin: cuns s cnies s ceoes oo EEE N ,872
N AW EXDEISES. .« ¢ v o imie s 5 oiaie s 0o e o iR 13,500
Other deductions: Insurance. ..... 1920
Tazes—motor bus..oo.vvvneevnnnn. 205 e 205 TIRUERRSR con 2R i e i
5 311,54 . 8
Total operating expenses......... $2,544,720  $2,705,146  $22,891,489 Italics indicate loss or deficiency. ke Biah LIS
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COMPARATIVE GENERAL BALANCE SHEET, MUNICIPAL RAILWAY OF SAN FRANCISCO,
AS OF JUNE 30, 1926

Asseta:
Capital assets............
Current assets
Total assets

Lisbilities, reserves and surplua:
Funded debt
Current liahilities
Reserves
Contributed surplus
Surplus from income

Total surplus

Total lisbilities, reserves and capitsl
ltalics indicate loss or deficiency.

Increase or

1926 1925 Decrease
$8,570,280 §8,317,283 $252,997
2,115,331 2,146,136 350,805
& Yy 10,817,735 10,595,543 222,191
.o $3,590,100 $3,791,000 $200,200
761 83,995 75,28
o 1,469,225 1,476,143 6,918
B oo o 356,552 332,552 24,000
9 cic 5,093,096 4,611,851 481,244
coee $5,449,649 $4,944,404 $505,244
coo. 310,817,735 $10,595,543 $222,191

premium on funded debt and contribu-
tions from general taxes, $306,5652. In
surplus from income is included $1,984,-
100, an item actually set aside for bond
retirement. Of this amount the itemn
of $1,887,000 represents bonds re-
deemed and canceled and the item of
$97,100 cash.

An item of considerable interest is
the charter reserve of $1,414,258 for

STATEMENT OF BUS LINE OPERATIONS,
MUNICIPAL RAILWAY OF SAN FRANCISCO
YEAR ENDED JUNE 30, 1926

Revenues:

Passengerearnings......... $53,467
Quartermaster's tickets........... $5
School tickets................... 1,067
Localtransfers.................. 18,358
Total revenue credita $19,431
Total passenger revenue and credits........ $72,898
Operating expenses:
Repairs tobuses.,. ... ......... $13,282
TiT@ exXpense... .. .. .. cccvevv.ns ,627
Gasandoil..................... 13,477
Cleaning, washing and greasing... 10,179
Conductor-chauffeurs’ wages... .. 6,323
) BPTeCIRYION. Soe o« cc oo s o coia v a 6,748
Genersl and miscellaneous........ 16,307
Total operating expensea............. 105,945
Netlossforyear....oocvvoiveneon .. $33,046

insurance and taxes, which is part of
the sums set aside for comparison with
private operation explained above. The
report states that as the municipal sys-
tem does not have to pay any of these
charges the receipts from operations
were deposited in the operating cash
fund without any restrictions as te how
they were to be used. Most of the cash
in the operating fund represented by
such comparison charges was actually
spent in new construction and addition
and betterment work, so that these re-
serves representing obligatory com-
parison charges have in reality been
used as reserves for betterments. For
the purpose of making the balance
sheet reflect the actual result of opera-
tions the amount expended in addition
and betterment work has been reflected
in an account entitled “Additions and
Betterments from Income,” and the
charter reserves for insurance and
taxes carry a balance equal only to the
unused portion of the original reserves.
The amount included in the additions
and betterments is $2,874,570.

The net loss on bus operation for the
year was $33,046, against $16,987 in
1925.

STATISTICAL DATA, MUNICIPAL RAILWAY OF SAN FRANCISCO FISCAL YEAR ENDED
JUNE 30, 1926

Total PASSENECr TEVENUL. covvenrevnreonsanraroanss
Total operating expenses (taxes and depreciation not included). .
Total operating earnings (taxes and depreciation not included)... .

Ratio of earnings to passenger revenue
Total taxes and charter charges
Ratio to passenger revenue
B ICDIERIRIONIRNE . . o o. o s veas s s
Ratio tO PAsICNeer revenue, ........ovvve-.- -
Operating expenses, depreciation and taxes. .
Ratio to passenger revenue.......
Net defjcit from operstion . ..
Ratio to passenger revenne
{Passenger car mileage
$Passenger car-hours. ..
Platform expensa (67}
1926.
Bus operators 5 centa per hour additional.

nts per hour July 1, 1925, to April 15,
723 cents per bour April 16, 1926, to June 30, 1926)
Time and one-half

for overtime after eight hours; and after ten hours range; time
and one-half for seventh day work. Twelve days vacation per

year with pay
Numbher of passenger cars owned
Number of work cars owned.

Total number of cars owaed

Total number of cars and buses owned............

Passengere carried—5-cent fares...............o0oo0
S-cent fares—government tickets...................
24-cent fares—sachool tickets.............000 i

2-cent fares—revenue {ransfers
Free tranefera
Free passengers—employees

Total passengers carried..o..ovvveeanvercaarerns

Number of passengers carried per car-mile...........

Total number of buses owned........oovvvvene..

Total Per Per
Amount Car-Mile Car-Hour
.......... $3,395,950. 24 $0.3651 $3.5321
2,705,146.10 0.2908 2.8136
690,804. 14 0.0743 0.7185
.......... 0.2034
.......... 322,961.61 0.0347 0.3359
..... 0.0951
....... 564,022.09 0.0606 0.5866
0.1661
3,592,129.80 0. 3861 3.7361
1.0578
196,176,566 0.0210 0.2040
0.0678
9,302,073
961,451
......... 1,413,684.62 0.1520 1.4704
......... 209 ;
.......... 215
.......... 13
.......... 228
.......... 67,285,956
.......... 35,3
.......... 1,156,110
.... 301,441
..... 14,062,150
..... 549,
.......... 83,390,908
.......... 8.96

§The sum of $201,000 expended from depreciation fund for bund retirement.

Ilncludea car mileage of buses.
Inecludes car-hours of huses.

Transfers lifted at Fillmore and Union Streets treated ss revenue transfers pending result of preseat

hitication with the Market Street Railway.
Halics indicate loes or deficiency.

Qperating surplus of the Municipal
Railway of San Francisco is made up as:

Operating surplus 81,311,956
The following iz an analyeis of the above:
Surplus, June 30, 1926.......00000000. 81,052,316
Credits: Tranefers from depre-~

ciation fund to operating
fund to cover deficits in the
latter.c. . covinnvvnnnsen
Insurance refunds credited to
compensation reserve but de-
posited in operating fund....
Adjustment of reserve for
bond redemption

$95,420

337
3,900 99,657

952,658

Debits: Interest on securities
credited to income but de-
posited in depreciation fund
Amount transferred fromin-

come account...........

$43,467
315,830 359,297

$1,311,956
$5,093,096

Total eurplus fromincome. ...oooevnn .

The total auglus derived from the oper-
ations of the road is as follows:

Bonds retired through income.

Reserve for bond redemption,

Advance general fund—Twi

1,887,000

Tumnell oo s 82,152
Advancs gener:

Tuonel..oovvvene.. N, 18,971
Advaoce general fund—Ocean Shore

Railroad awitching............oovn 1,000
ChAarterTeRerven. ...« sl - - s s iviee 1,414,258
Additions and betterments from income 2,874,570
Operating surplug. ... covcvveenrenne 1,311,956
b 105 73 [CEESR I R S $5,093,096

Italics indicate loss or deficiency.

The total single track mileage as of
June 30, 1926, was 74.12. The total

bus route mileage as of that date was
7.40.

Another Step in
New Haven Acquisition

The New York, New Haven & Hart-
ford Railroad, New Haven, Conn.,
which a short time ago received the
necessary approval from the munici-
palities served by the Worcester Con-
solidated Street Railway, Worcester,
Mass., and the Springfield Street Rail-
way, Springfield, Mass., to take over
and control both railways, has taken
the next step in order to commence
rehabilitating both properties.

Before the New Haven can start ac-
tual work, the act passed by the 1926
Legislature provides that the New
York, New Haven & Hartford Railroad
shall acquire all the common stock of
the New England Investment & Secur-
ity Company, present owner, which also
controls the voting stocks of the two
electric railways. The New Haven has
entered into an agreement with all
holders of this stock, through which the
railroad will deliver $290,000 par value,
of the fifteen-year notes of the Invest-
ment company, for all the common
stock. The New Haven owns $13,115,-
000 of these fifteen-year notes. The
exchange is expected to take place
shortly, and the New Haven will have
full control of both railwavs with the
power to operate these utilities sub-
jeet to the anproval of 75 per cent of
the municipalities served.

Refunding of Illinois Power
Debentures Proposed

In view of the present favorable con-
dition of the money market and the ex-
cellent investment standing of its
securities the Illinois Power & Light
Corporation, Chicago, is in a position
to refund its 7 per cent debentures, now
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outstanding in the principal amount of
$9,614,800, by a new issue of deben-
tures bearing a substantially lower
rate of interest, probably 5% per cent,
at a very considerable saving to the
company.

In conformity with the charter and
by-laws of the company, it is the inten-
tion to retire the debentures, by pur-
chase or redemption, on or before April
1, 1927, and to create, issue and se_ll
new debentures or debenture bonds in
a principal amount not to exceed $9,-
500,000, bearing interest at a rate of
not to exceed 6 per cent, and with such
maturity or maturities, and redeemable
at such price or prices, as may be de-
termined by the directors. The new
debentures will probably be dated as of
March 1, 1927, and issued abont that
time. The principal amount of the new
debentures will not exceed the amount
‘of - the debentures at present out-
standing.

Receiver Named for
Missouri Property

Frank C. Schwenk, Allenton, Mo.,
.was appointed receiver on Dec. 30,
1926, by Circuit Judge McElhinney at
Clayton, Mo., for the Grand View Rail-
road. This property formerly operated
an electric line along Lemay Ferry
road in the 'southern pait of the county.

The line extended from Broadway
and Mary Avenue, Luxemburg, to' Con-
tinental, Mo.
as the St. Louis, Montesano & Southern
Railroad. Even in the pre-bus days
the line was not a money maker, but
was able to keep going because a large
cement company had contributed to its
upkeep so as to provide service for its
employees.

Operation ceased a year ago with the
permission of the Missouri Public Serv-
jce Commission. The application for
the receivership was made by the St.
Louis Union Trust Company, trustee
for a $100,000 bond issue of the rail-
road. Mr. Schwenk will sell the prop-
erty.

Notes Issued in Minneapolis. — The
‘Yellow Cab Corporation, Minneapolis,
Minn., the stock of which is now con-
trolled through recent purchase by the
Twin City Rapid Transit Company and
is being operated in connection with
that company’s electric and bus lines
subsidiaries, has made a new issue of
$250,000 of 6 per cent serial gold notes
to be dated Jan. 1, 1927, and to mature
$50,000 a year beginning Jan. 1, 1928.
The first two maturities are priced re-
spectively at 100.96 and 100.93 and the
remaining three at 100. The issue is
being financed through Lane, Piper &
Jaffray, Inc.,, Twin Cities. The cor-
poration operates taxicabs in the Twin
Cities, Duluth and Rochester, Minn.

Financing of Purchased Company
Approved.—Permission was granted to
the Public Service Rapid Transit Rail-
road by the Public Utilities Commis-
sion on Jan. 8 to issue $210,000 of com-
mon stock. The proceeds will be used
for the acquisition of the property of
the North Jersey Rapid Transit Com-
pany and other capital purposes. The
line is to be included in the Public Serv-
ice Corporation group.

It was formerly known '

NG

Person Items

W. H. Taylor a Vice-President
of U.G.1.

William H. Taylor, nationally known
in public utility circles as an expert in
appraisal and rate matters and in gen-
eral consulting engineering work and
vice-president and general manager of
the Georgia Railway & Power Com-
pany, Atlanta, Ga., since 1923, has been
appointed a vice-president of the
United Gas Improvement Company, an
additional posiiion having been created.
He will assume his new duties on Feb. 1.

Mr. Taylor has been connccted with
the United Gas Improvement proper-
ties for more than 23 years. He has
been head of its plants in Gloversville,
'N. Y.; Charleston, S. C., and Omabha,
Neb. He is a graduate of Stevens In-

W. M. Taylor

stitute of Technology and an engineer
by profession. He began his active
career in 1903 as a constructor with the
United Gas Improvement forces. He
has risen step by step through the
engineering, management and con-
struction departments to the position
of vice-president and general manager
of outlying properties. When in 1923
he became vice-president and general
manager of the Georgia Railway &
Power Company he took over supervi-
sion of the various departments, assist-
ing H. M. Atkinson, chairman’ of the
board, and P. S. Arkwright. president.

Mr. Taylor’s offices will be in the
central U.G.I. building in Philadelphia.

Changes in Fond Du Lac

Alvin E. Gerg, who has been con-
nected with the Wisconsin Power &
Light Company since 1918, has re-
signed. Mr. Gerg was in charge of the
commercial activities of the company
in Fond du Lac, Sheboygan and Osh-
kosh, Wis.

Frank J. Cottrill, district sales man-
ager of the Wisconsin Power & Light
Company at Fond du Lac, prior to
which he was commercial manager of
the Iowa Railway & Light Company at

Cedar Rapids, has been promoted to
succeed Mr. Gerg.

Louis R. Schichler, a member of the
sales force of the Wisconsin Power &
Light Company, has been promoted to
succeed Mr. Cottrill.

Harry Reid Heads National
Electiric Power Group

Victor Emanuel, chairman of the
board of the National Electric Power
Company, New York, has ‘made the
following announcement of changes
in the personnel of the officers. and
directors of the company: Samuel
Insull is now chairman of the com-
pany and Victor Emanuel has re-
signed as chairman. Albert Emanuel
has resigned as president and has
been succeeded by Harry Reid, In-
dianapolis, Ind., formerly president of
the Interstate Public Service Com-
pany and the Kentucky Utilities Com-
pany. Albert Emanuel, Thontas O’Hara,
L. E. Yeager and Charles W. Yant have
resigned as members of the board of
directors and have been succeeded by
Samuel Insull, Martin J. Insull, Harry
Reid and C. B. Ziegler. Victor Emanuel,
A. C. Allyn, Charles D. Makepeace,
W. H. Seibert and R. E. T. Riggs will
remain as directors of the company.

Included among the properties in the
National Electric Power group is the
Cumberland County Power & Light
Company, Portland, Me., operating the
Portland Railroad. It is understood
that the change in personnel contem-
plates the removal of Mr. Reid to New
York, his new hecadquarters.

Promotions by Byllesby

At a meeting of the board of direc-
tors of H. M. Byllesby & Company on
Dec. 31, A. S. Cummins, assistant man-
ager of the bond department, and O. G.
Corns, sales manager of the Western
offices, were made vice-presidents.

Mr. Corns’ first position, in 1901, was
with George D. Cook & Company, after
which he joined Mason, Lewis & Com-
pany. He later joined E. H. Rollins &
Sons. Leaving E. H. Rollins & Sons,
Mr. Corns took charge of the sales de-
partment of Allerton, Green & King,
and in 1915 became associated with
H. M. Byllesby & Company.

Mr. Cummins has been connected
with the Byllesby organization since
1909. His early experience was in the
operating department of the Northern
States Power Company at Minneapolis.
In 1907 he became vice-president.of the
Caribbean & Southern Steamship Line,
then a subsidiary of H. M. Byllesby.

At the outbreak of war Mr. Cum-
mins joined the military service. He
was a captain in the Air Service. At
the close of the war he rejoined H. M.
Byllesby & Company, in charge of
wholesale and syndication work. He
has been in direct charge of the sale of
securities under the customer-owner-
ship plan.
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Tri-Cities Properties to Merge—
Changes in Personnel to Be Made

The management of the Tri-City
Railway of Iowa and Illinois will be
united under one head effective on Feb.
1, according to an announcement made
by R. B. McDonald, president of the
local companies of the United Light &
Power Company.

R. J. Smith, at present general man-
ager of the Tri-City Railway of Iowa,
will become manager of both com-
panies, succeeding T. C. Roderick, who
has been appointed vice-president and
general manager of the Ottumwa Gas
Company. Mr. Smith will also continue
his duties as general manager Clinton,
Davenport & Muscatine Railway.

Mr. Roderick has been with the rail-
way for approximately seven years.
He entered the utility service as assist-
ant to J. G. Huntoon, when the latter
was general manager of both the Iowa
and Illinois properties.

William J. Wuestenfeld, gerferal man-
ager of the Ottumwa utility, will go
to Davenport as assistant general man-
ager of the People’s Light Company,
filling the vacancy created by the ap-
pointment of C. R. Stahl, former as-
sistant general manager. to the position
of general manager Panhandle Light &
Power Company at Borger, Tex.

A few years ago, when J. G. Huntoon
retired, the two companies were placed’
under separate management. This ar-
rangemert has been continued until
the present,

' George C. Towle Will
Leave Scranton -

George C. Towle, affiliated with the
Scranton Railway, Scranton, Pa., since
June, 1926, will sever his connections
with that property on Feb. 1. His rail-
way service has covered a period of 37
years, during which he was engaged
for the greater part of the time on
Stone & Webster properties and later
on the American Railways properties.

Early in his career he was appointed
master mechanic of the Allentown &
Bethlehem Rapid Transit Company,
Allentown, Pa. He resigned a year
later to become superintendent of the
Biddeford & Saco Railroad, Biddeford,
Me. Here he remained for three years.
At this period in his career he engaged
for a brief time in the manufacturing
end of the business, but returned to the
operation end to take charge of the
Houghton County Traction Company at
Houghton, Mich. Two years later he
was transferred to Ponce, Porto Rico,
where for two years he had charge of
the construction of the Ponce Railway
& Light Company.

Nor were his activities to end there.
His next move included the manage-
ment of the Mattoon and Charleston
properties of the Central Illinois Trac-
tion Company, Mattoon, Ill., and asso-
ciation with the Syracuse & South Bay
Electric Railroad, Syracuse, N. Y. In
1906 he was appointed general man-
ager of the People’s Railway, Dayton.
He withdrew from the management of
the People’s Railway early in 1920 to
take charge of the rehabilitation of
the Logansport Utilities Company. In
1920 he joined the forces of the Day-~
ton Pneumatic Tool Company, where he

_peake & Ohio Railroad.

served until 1926, when he returned to
an American Railways property, this
time at Seranton as superintendent of
transportation.

When they learned of his intention to
resign his position at Scranton, the
employees of the Scranton Railway,
through a committee, expressed their
regret that they would no longer be
affiliated with him in a business way.
Thén, as a testimonial of the regard in
which he was held, a pocketbook was
presented to him containing a substan-
tial sum of money. Mr. Towle has ng
definite plans for the future.

G. W. James, Jr., with “Journal”

G. W. James, Jr., has joined the staff
of the ELECTRIC RAILWAY JOURNAL as
“assistant editor. He will be located
in New York. Mr, James is by profes-
sion an engineer, but he was rcared in
the atmosphere of journalism, his
father having been an editor for 50
years and with the exception of the late
Colonel Watterson was probably in
service longer than any other editor in
the South.

Mr, James attended the Virginia
Polytechnic Institute, taking civil engi-
neering and later took a course in elec-
trical engineering at the Virginia
Mechanics Institute. For seven years
thereafter he was in thé maintenance
of way department of the Virginia
Railway & Power Company. He also
had much other engineering experience,
notably with the Virginian Railway,
Turner Construction Company, the
Foundation Company and the Chesa-
During this
entire time he was writing special ar-
ticles for newspapers, contributing book
reviews, etc., and more recently was
engaged in editorial work for the West-
ern Electric Company and the Chesa-
peake & Ohio Railroad on their house
organs. )

In his newspaper work Mr. James
was connected with the Richmond
Times-Dispatek, Richmond News
Leader, the Norfolk Virginian Pilot,
the Richmond Journal and the Rich-
mond Evening Journal. This is only
part of the record of the man, but it
does indicate the wide experience Mr.
James has had as an engineer and a
publicist.

Obituary

Alves Dixon

Alves Dixon, general manager of the
Baton Rouge Electric Company, Baton
Rouge, La., died recently at El Paso,
Tex., to which city he had returned to
enjoy a vacation with his family, among
old friends in familiar scenes. Shortly
after his arrival he was taken sick and
later he died in a sanatorium where he
had been confined a few months.

No one knew El Paso and its imme-
diate surroundings better than Mr.
Dixon, who had seen it grow in the
21 years he had known and loved it.
To this Empire city located on the
border line, with the mountains of New
Mexico in the distance, went Alves
Dixon in 1904. He became a motorman
for the electric company. Quickly
did he advance through various posi-

tions in the ranks nntil he assumed the
role of general superintendent of rail-
ways. In that position he accomplished
a great deal for the people of that city.
He improved schedules, kept equipment
up to date and schooled the operators
in the lessons of competence, courtesy
and carefulness.

In appreciation of his efforts and
successes Stone & Webster proposed to
promote him to-the managership of the
Baton Rouge Electric Company, Baton
Rouge, La. Then was the opportunity
presented to the residents of El Paso
to show Mr. Dixon how much they
thought of him. A novel parade was
staged on June 20, 1925, in which citi-
zens from all walks of life took part
to speed the parting executive on his
way to Baton Rouge. Many will never
forget an interesting feature of the
parade-—the first mule car ever oper-
ated in El Paso. On this car rode Mr.
Dixon and a notable group of EI Paso
citizens. Forty-three years before the
car had made regular trips between
El Paso and Juarez. There was also a
celebration in honor of the accident
record of the company, April, 1925,
 making the best showing of any month
during -the past fifteen years. This was
due to the, efforts of Mr. Dixon himself,
with whom safety was a hobby.

The late Alves Dixon was active in
public life. At one time he was presi-
dent of the El Paso Country Club,
president of the Rotary and the El Paso
Social Club. In addition he was
secretary of the Texas Sons of the
Revolution, member of the Spanish War
Veterans and Veterans of Foreign
Wars. He was active also in the affairs
of the Southwestern Public Service
Association.

In his death the Stone & Webster
properties have lost a valuable railway
man and the wtility industry one of its
outstanding personalities.

C.E. A. Carr =

C. E. A, Carr, engaged recently in
the railway supply business at Toronto,
Ont., died on Dec. 30 in that city as a
result of complications following an
operation for appendicitis. He was
born in Thornton, Ont., 56 years ago,
and before going into the business in
which he was engaged at the time of
his death he had been in utility work
in the United States and Canada for
many years, Mr. Carr was graduated
from the high school at Barrie, Ont.,
in 1883, and then studied at the British-
American Commercial School, Toronto,
until 1886. He was in the office of the
Toronto city engineer from 1888 to
1891, and from 1892 to 1894 was secre-
tary to the general manager of the
Toronto Railway, the Montreal Street
Railway and the Cleveland Electric
Railway. From 1895 to 1905 he was
general manager, secretary and treas-
urer of the London Street Railway,
London, Ont. During his connection
with the London company Mr. Carr
also was general manager and secre-

. tary of the Montreal Park & Island
Railway. From 1905 to 1908 he was
with J. G. White & Company as man-
ager of the Helena Light & Railway
Company. He was also at one time
manager of the Quebec Railway, Light
& Power Company.,
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Manufactures and the Markets

News of and for Manufacturers—Market and Trade Conditions
A Department Open to Railways and Manufacturers
for Discussion of Manufacturing and Sales Matters

St. Petersburg Railways Allotted
$400,000 for Improvements

Under the new bond issue approved
early this year by the city of St.
Petersburg, Fla., $400,000 has been ap-
propriated for improvements for the
municipal street railways system.
These improvements include track ex-
tensions for three blocks on First
Avenue, 21 blocks on Ninth Avenue,
and special work in various parts of
the city. A new carhouse estimated to
cost $105,000 equipped with all modern
facilities, and storage tracks are in-
cluded in the approved plan. Work will

to do 30 per cent of the business in
cedar poles for electric railway lines
in the United States.

Record Shipment of Electric
Locomotives to Long Island

Fourteen electric locomotives, com-
prising the largest single shipment of
its kind ever made, was delivered to the
Long Island Railroad recently.

These locomotives have been stored
by the company to await the comple-
tion of the Bay Ridge Division, where
they will be used in shifting service.

Fourteen

000,000 per year, and passengers car-
ried annually from less than 10,000,000
to 100,000,000.

N.E.M.A Sel;ects Quarters in
Graybar Building

Headquarters of the National Elec-
trical Manufacturers’ Association will
be removed to the new Graybar Build-
ing upon its completion April 1, it was
announced this week.

This move will place the association
in the new business center of New York
City and within 200 ft. of the Grand
Central Terminal. In addition to its
work of collecting and disseminating
statistics of the electrical industry the
association is continuing the work of
its committee on uniform cost account-
ing, which during the year 1927 will
keep in close touch with the various
departments of the United States gov-
ernment. .

Gerard Swope, president of the Gen-
eral Electric Company, is president of
the association, and its vice-presidents
are: C. L. Colléns, president of the
Reliance Electric & Engineering Com-
pany, and D. Hayes Murphy, president
of the Wire Mold Company. J. M.
Perry, general manager of the electri-
cal department of the Johns-Manville

Electrie Motive I'ower Units

Recently Dellvered to the Long Island
Rallroad to Be Used in Shifting Servlce
on the Bay Rldge Dlvision

Combined

be completed by July 1.
revenue from the city’s four public

utilities is reported at more than
$1,000,000. An allotment of $235,000 has
been made for improvements to power
plants.

Great Northern to Spend
$12,000,000 for Equipment

Ralph Budd, president of the Great
Northern Railway, announces that $12,-
000,000 will be spent during 1927 fer
new equipment, materials and supplies,
including rails. Motor-generator types
of electric locomotives will be placed in
service over the Cascade Mountains
during the coming year. In addition,
the company is experimenting with a
large oil-electric locomotive in its Min-
neapolis Terminal, with a view of deter-
mining whether the extensive use of
this type of motive power is practicable.

New Pole Concern Expects
30 Per Cent Cedar Trade

By acquisition of the principal assets
of the National Pole Company and the
National Pole & Tie Treating Company
the National Pole & Treating Company,
a newly formed corporation, expects

Each locomotive is rated at 1,000 hp.,
weighs 75 tons and can be operated at
a speed of 25 m.p.h. At a speed of 12.4
m.p.h. the drawbar pull is 44,200 Ib.
They can be operated individually or
for heavy service, two in multiple as a
two-cab locomotive. It is claimed that
when so operated they constitute the
most powerful shifting engines ever
built. The mechanical parts were built
at the Altoona shops of the Pennsyl-
vania Railroad, from where the record
shipment was started. All electrical
equipment was supplied by the West-
inghouse Electric & Manufacturing
Company.

These locomotives represent one more
step in the development of the electric
service of the Long Island Railroad.
They are designed for the purpose of
establishing a standard switching loco-
motive, not only for the Long Island
Railroad, but for the Pennsylvania
Railroad System in general.

Since 1905, when the first electric
lines were placed in operation, the elec-
trified track-miles of the Long Island
Railroad have risen from 64 to 300, cur-
rent consumption from 20,000,000 to
nearly 200,000,000 kw.-hr. a year, num-
ber of multiple-unit cars from 187 to
904, car-miles from 3,500,000 to 35,-

Manufacturing Company, is treasurer,
and the affairs of the asociation are in
charge of Alfred E. Waller, managing
director.

General Electric Big Prize
Winner at Sesqui Exposition

Of the prizes awarded at the recent
Sesqui-Centennial International Exposi-
tion at Philadelphia, the highest award
given, two grand prizes, three medals
of honor and nine gold medals, in addi-
tion to a number of lesser awards, were
won by the General Electric Company.

One of the grand prizes was awarded
for “systems of electric transportation
and traffic regulation devices.” This
recognized the company’s endeavors in
the field of electric locomotives, street
car equipment, automobile < motors,
Novalux traffic signals and aviation
beacons. The other grand prize was
given for “excellence of products and
service given humanity.”

One medal of honor was presented
for “gas-electric system of drives for
buses,” one for “G.E. Mazda lamps”
and one for “turbine super-charger.”

Gold medals were awarded as fol-
lows:

For

“automatic induction voltage
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regulator as typical of apparatus of
this class made by exhibitor,” for “a.c.
and d.c. motors,” for “direct-current
generator—marine type—as typical of
machines of this class made by ex-
hibitor,” for “electric fans of high qual-
ity,” for “an electric mine locomotive

fitted with automatic cable reels of high
efficiency,” for “emergency automatic
throwover switches mounted on verti-
cal steel panels,” for “motor-gencerator
set typical of machines of this class
made by exhibitor” and for “type H
transformers.”

Later Predictions Substantiate *“Journal’s”

Prophecies for 1927

Outlook Considered Promising by Business Men and Financiers—Rumors
of Labor Trouble in Mining and Railroad Circles Are the
Only Dark Clouds on the Horizon

URING the past two weeks reams
of statistics and predictions have
substantiated the JOURNAL’S retrospect
of 1926 and prophecies for 1927, as pub-
Jished in the statistical number Jan. 1.
Confidence is the keynote sounded by
business men and financiers in the
various reviews that have appeared
during the fortnight. Solidity for 1927,
both for industries in general and the
electrical field in particular, is predicted.
First and foremost, Secretary Mellon
reports the financial structure of the
federal government in excellent condi-
tion. The national debt is below $19,-
500,000,000, compared with a peak of
$26,500,000,000 just after the war.

A study of the general business in-
dex chart for 1926 reveals that business
did not rise more than 10 per cent
above computed normal or fall lower
than 5 per cent above the same base,
which means that there was the most
perfect balance in industry that has
been achieved, and it is significant to
add that the November figures showed
business 7 per cent above normal.

KEEN COMPETITION EXPECTED

An outstanding prediction for 1927
is that heavy manufacturing will begin
within the next 30 to 60 days, in which
there is every reason to believe the
manufacturers serving the electrical
field will participate. The latest es-
timate of the three foremost manufac-
turers of electrical equipment indicates
that the traction field will progress con-
sistently. Reports from the Southeast-
ern states are to the effect that there
will be increasing demand for electric
service. Keen competition is expected
during the coming year, but it is
thought that lower money rates, cheap,
efficient transportation and an abund-
ance of raw material will enable the
manufacturers to face the situation.

While there is unrest in railroad and
mining labor circles, mediation, it is
believed, will prevent any serious con-
ditions. As regards the latter situation,
if the coming Miami conference should
fail to establish a satisfactory wage,
there still will be no chance of a coal
shortage, as the extension of the non-
union territory has brought about more
rail outlets than in 1925, when the car-
riers estimated they could handle
8,000,000 tons of coal weekly. This
figure is raised to 9,000,000 tons for
1927, contingent upon the men staying
at work in the non-union territory. In
all events, there is 85,000,000 tons
above ground.

Turning to prophecies made during
the last two weeks, one authority bases
his bright outlook for 1927 upon the
following factors:

1. The country’s undiminished con-
suming power.

2. Growing evidence of new and
highly conservative practices in trade.

3. Great productivity of the soil.

4, No political disturbance.

5. The condition in Europe. Rapid
progress toward general restoration of
sound character.

This same authority, however, sug-
gests that the existence of prosperity
does not prove the improbability of re-
action; on the contrary, prosperity long
continued may invite it. Experience is
wholly against the perpetual contin-
uance of interrupted trade activity.

Reports during the past two weeks
reveal some interesting sidelights on
raw materials used in the electrical in-
dudtry. Copper prices, as a result of
heavy world production and stock de-
mand, are back to the low level of
1926. Lead and zinc are low, tin is
slightly firmer. Rubber has encoun-
tered profit taking as the result of in-
crease in stocks and because of small
demand by manufacturing interests.
Stock In London, as quoted Jan., 7, was
48,745 tons, compared with 43,332 tons
in the previous week. President F. R.
Henderson of the Rubber Exchange of
New York attributes the strength of
rubber to the technical position of the
market rather than the artificial influ-
ence of the $40,000,000 American pool.

As far as it can be judged at this
time, the crude oil situation is very
favorable due to Nature having come to
the relief of the oil supply last summer,
with the result that there is now 765,-
000,000 barrels or more credited to the
total of 1926.

According to W. C. Teagle, president
of the Standard Oil Company of New
Jersey, “the remarkable gain in pro-
duction has been due mainly to the de-
velopment of three major pools in the
latter half of the year. These are Pan-
handle and Spindletop in Texas and
Seminole in Oklahoma. How important
they have been in effecting a change in
the statistical position may be judged
from the faet that they were doing
70,000 barrels a day on July 1 and by
Thanksgiving were producing more
than 367,000 barrels daily.”

As far as steel is concerned, there
are conflicting predictions for the next
twelve months. A distinct increase in

- buying, however, marked the first week

of January. This is attributed to the
passing of the inventory date, rather
than to any material change in con-
sumptive requirements. The change is
sufficient, it is thought, to inake it cer-
tain that January steel production will
materially exceed the December figure,
reported as 347,200 tons, which repre-
sents an operating rate of about 75
per cent.

Additional $3,000,000 Asked for
San Francisco Lines

Extensions of the Municipal Railway-
line to cost $3,000,000, in addition to
extensions recommended several weeks
ago and estimated to cost $3,500,000,
were urged upon the public utility com-
mittee of the Board of Supervisors re-
cently by various citizen committees,
leagues and individuals.

The extensions retjuested were:

A crosstown line in the Sunset dis-
trict; an extension from 24th and
Church Streets over 24th, Conrad,
Sussex and Elk Streets and along
Sunnyside Heights; extension of the
Potrero Avenue line over the Ocean
Shore right-of-way to the southwestern
corner of the city; extension of the
Potrero Avenue line to 23d and Wis-
consin Streets; extension of the same
line through Bayview district; an ex-
tension through Moraga Street and also
a new line following the general routes
of Eureka and Diamond Streets.

International Steel Tie Books 50
Per Cent of Last Year’s Orders

With only two weeks of the new year
passed, International Steel Tie Com-
pany has booked business for 1927
equal to 50 per cent of last year’s total,
according to William P. Day, president.
These bookings include ties for 23 miles
of tie laying for the Kansas City Public
Service Company. The order repre-
sents more than 20,000 ties and is part
of the traction company’s $6,600,000
rehabilitation program. President Day
reports that orders for last year totaled
80,000 ties.

Rolling Stock

Chicago, Aurora & Elgin Railroad is
rumored as about to place a large order
for coaches. Since coming under the
management of Samuel Insull and as-
sociates ten months ago, the company
ie said to have spent more than
$1,000,000 in improving service.

Brooklyn-Manhattan Transit Cor-
poration is considering the improve-
ment of its rapid transit lines with .50
articulated cars, each of these 50 units
to have three sections. The cars will be
duplicates of the 67 units now on order,
which were described in this paper In
the issues from Sept. 19 to Dec. 26,
1925.

Tampa Electric Company, Tampa,
Fla., has received ten new street cars
from the American Car Company of
St. Louis. The new equipment, which
js of the Birney safety car type, has
been placed in operation on the Belmont
Heights line.
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Track and Line

Dallas Railway, Dallas, Tex., has
started work on the extension of the
Qak Lawn line, which comes under
Everman plan No. 4. This eight-block
extension, which will cost $40,000, is
expected to be in operation in two
months. ) g

United Railways, St. Louis, Mo., and
the City-of Maplewood, Mo., have been
authorized by the Missouri Public
Service Commlssmn to construct a
crossing over the tracks ‘and right-of-
way of the railway at Fork Avenue in
Maplewood. _

Georgia Railway & Power Company,
Atlanta, Ga., plans to extend the car-
line on West Fair Street, a distance of
about 3 mile. The.extensmn is neces-
sary, the petition sets out, to give serv-

ice to the residents of a rapldly grow--

ing section.

Twin City Rapid Transit Company,
Minneapolis, Minn.,, plans to spend
$600,000 on railway extensions, bus
lines and improvements in 1927, accord-
ing to an estimate recently submltted
to the Minneapolis City Council. Peti-
tions and requests from various neigh-
borhoods for street railway improve-
ments have been submitted to the
committee on street railways. One of the
major projects is the connection of the
Franklin Avenue line in Minneapolis
with the Rondo-Maria line in St. Paul
to provide another interurban line.
Last year the company spent $650,000
on various improvements.

Trade Notes

. Mode has been added to the
railway division staff of the American
Brown Boveri Electric Corporation at
its Camden, N. J., plant. Mr. Mode is
a graduate of Cornell-and for the past
twenty years has been connected with
the Westinghonse Electric & Manufac-
turing Company in Pittsburgh and
Philadelphia.

J. R. Thompson, formerly acting
works manager of the Trafford .-Works
of the Westinghonse Electric & Manu-
facturing Company, has been promoted
to works manager of the same plant,
according to announcement made re-
cently by Vice-President H. C. Davis.
The appointment is to take effect im-
mediately.

National Railway Appliance Company
of New York City and the Yellow Truck
& Coach Manufacturing Company of
Chicago announce their sales agree-
ment ‘as terminated effective Jan. 10.
H. E. Listman, vice-president of the
Yellow Manufacturing Sales Corpora-
tion, states that his firm is estabhshmg
a district sales organization in New
York City, with offices at 33 West 42d
Street. R. E. Fielder is being placed in
direct charge of sales of what is to be
known as the Eastern section, which in-
cludes all of New England, New York
State, New Jersey and practically all
terrltory east of Plttsburgh Mr.
Fielder is one of the pioneers in the
bus field, having been identified with
this industry almost twenty years. He
first served as a designer for the Lon-

don General Omnibus Company. Fol-
lowing this experience, he was chief
designer of the bus division of the
Daimler company for two years. He
then became an associate of Colonel
Greene in the service of the Fifth Av-
enue Coach Company, where he re-
mained for fifteen years. For four
years he was chief engineer for that
company. Following this service Mr.
Fielder went with the Yellow Coach
Company of Chicago, where he had

entire charge of the sales engineering

division, trammg district sales repre-
sentatives in transportation and engi-
neering design.
years Mr. Fielder -has spent .consider-
able time in Europe .and Porto Rico
making traffic surveys and engmeermg
studies. .

Archibald' H. Ehle, formelly genera]
domestic sales manager of the Baldwin
Locomotive Works, Philadelphia, Pa.;
has béen promoted to vice-president in
charge of domestic sales. Mr. Ehle,
after graduating from the Massachu-
setts Institute of Technology, joined
the Baldwin forces as an apprentice in
1902, working for some time thereafter
in the shops connected with the High-
way Department. Later he was put in
charge of the power house, from which
post he went to the sales department in
charge of locomotives. His appoint-
ment as general domestic sales manager
followed this last period of service.

F. A. Estep has been elected chair-
man of the board of directors of the
R. D. Nuttall Company, a subsidiary of
the Westinghouse Electric & Manufac-
turing Company. Mr. Estep was presi-
dent and treasurer of the company for
years. Coincident with this promo-
tion the duties of treasurer were added
to those of Vice-President Ruppert.

During the past two -

Shops and Buildings

Brooklyn City Railroad, Brooklyn,
N. Y., has a program for repair shop
rehabilitation and re-equipment during
1927 which calls for an expenditure of
approximately $500,000. Most of this
sum will be spent,at the 52d Street
shops. This rehabilitation program for
shops begun some year ago, and during
1926 the company’ renovated its Fresh
Pond shops ‘at a cost of about $100,000.
The. changes increased .the capacity of
the shops about 20 per cent, though en-
abling the company at the“same time to
Teduce its working force by about fif-
teen men. The result was secured
through ‘introducing labor-saving ma-
chinery and’ otherwise 'improving the
facilities for the‘mamten’ance of the
rolling stock. ;

Portland Electrlc Power Company,
Portland, Ore., is calling for bids for
a garage ‘to be built one block from, ‘the
company’s, Hawthorne building on East
Water Street. The. structure will be of
steel . frame.and will have 26,000 ft. of
floor space. The building is for the pur-
pose of storing all the regular eqmp-
ment of the company’s auto supplies in
addition to 100 cars and buses. The
cost of construction has been estimated
by officials of the company at $45,000.

Toledo Traction Company, Toledo,
Ohio, has acquired a new bus storage
garage on Tracy Street near Oakdale
Avenue. It was formerly the plant of
the Automotive Tractor Company. In
addition to the storage space for the 30
buses in service at Toledo the new
garage has repair and supplies depart-
ments.

ELECTRIC RAILWAY MATERIAL PRICES—JAN.

Metals—New York J

Cnpé;er electrolyuc ceote perlb 13.025
centaperlb...... 7.65
Nickel, centa perlb.. 35.00
Zinc, centa per |b. : 7.17
Tin, Straita, centa perlb.. 66.75
Aluminum, ‘98 or 99 per cent, cents’ per lb 27.00
Babbitt meml warehounse, cents per lb.:

Commercial gradeshic ... oo oot Y 61.50

General service. . ..........000.... 32.50

Bituminous Coal

Bmokeless mine run, I.0.b, vessel, Hamptos

Reade ... ....... .....c.c.ccvue... $5.275
Somereet minerun, Boaten . ............. 2.575
Pittaburgh mine rua, Pittaburgh 2.125
Franklin, I11. .screeninga, Chicago. . 1.875
Central, lll screeninga, Chicage. 1.425
Kansasrereenings, Kansae City . .. 2.35

Track Materlals—-Plttshurgh

Standard ateel rails, grose ton. $43.00
Railroad eplkes drive,§ ¢ i in. and lnrger,

cants pq(r ....... 2.90
Tie plates flat tqu).cents perlb 2.35
Angle bars. cenrs perlb o el R 2.7
Rail belts and nuta, rents perlb.. 4,20
Steel bars, cemeperlb. . .... 2,00
Ties, white oak, Chicaga, 6in.x8 in.x8 f1... $1.45

H'trdware—Plttsburgh
Wire nails. bnse perkeg .. oo oo 2.65
Sheetiron (24 gage), centa perlb = 2.90
Sheet iron, galvanized (24 gage), cents perlb 3.75
Galvanized barbed wire, centsperlb....... 3.25
Galvanized wire, ordman cents perlb.. 2.50
Waste—New Yeork '
Waste, wool, cente perlb.. 2-18
Waste, cotton (100 1b. bale), cents per 1b.:
bite ... e SRR 17.50
Colored)i. .ot og e N S 10-14

Heavy brass.cente perlb,.

11, 1927

Paints, Putty and Glass—New York

Linseed oil (5 bbl.lots), cents per Ib........ 10.07
Whitelead in oil (1001b. kez).ceme perlb 14, 50
Turpentine (bbl.lots), nergal... $0. 0!
Putty, 100 (b, tina, centaperib.. . coue..o.. 5. 2)—5 50
Wire—New York
ger wire, cents perlb... 15.25
er-covered wire, No. 14, per i 000 It... $5.50
Wentherproo[ wire base centa per Ib.. 17.00
Paving Materials
Paving steae,granite, 5 in.
New Yark rade |, per thousand.. $142.40

Wood block pavmg 3! 16 Ib treauuent.

Yo g $2.70
anmg bnck ix84x4 N, Y per I 000 io

carload lots: ... oy o UTRE 51.00
Pavine brick 3x8ix4 N.Y.. per 1,000 ‘in

carlned lnts 45.00

Cruehed stooe, 1-in., carload lote, N. Y.,
percn.yd.

Cement, Chicage consumiers’ net pnces
without bags .. ...... : 5
Gravel, }-in.,en.vd., fob N. Y. - oo

Sand, cu.yd., f.o.b. N, Y

1.94

Heavv copper,ceotaperlb.. - g
Light copper,centeperlb.. .. .....ouueeas

Zinc, old scrap, cents perlb
Lead, cents perlb. (beavy)..
Steel car axles, Chicago, net ton ...
Caatiron car wheels, Chicago, krosaton.
Rails (short), Chicage. groseson ..
Rails, (relayiog), Chieago, gross, ton (6- Ib.
and beswier). o, ool o o N0E
Machineturnings, Chicage, grose l.ou
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What about platform space?

In the preparation of specifications for those new cars
have you ‘given just consideration to platform space?
The equipment that will occupy a minimum of such
valuable space?

If so, then you have included, as have nearly all modern
car buyers,

“Peacock” Staffless Brakes

REG. U. B. PAT. OFF,

Modern cars are equipped with these brakes because
they occupy less platform space and because of their
well known braking power—three times that of the

ordinary hand brake. With almost unlimited chain-’

winding capacity they are a guarantee of safety when
emergency stops are necessary.

No matter what condition of brake rigging exists, any
length of brake-chain can be handled—even up to 12
feet if necessary.

Wrrite for performance facts and estimates.

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

Canadian Representative; Lyman Tube & Supply Co., Ltd., Montreal, Can.
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New Cincinnati busses

The Mark
of Leading
Tive Stores
Everywhere

o]

BUILT IN AKRON, OHIO, BY THE GENERAL TIRE

ride on Generals

Tire which delivers the most miles, with the fefwest inter-
ruptions, at the lowest possible cost per mile, c}}osen
for 65 new busses of The Cincinnati Street Railway

When The Cincinnati Street Railway
Company, of Cincinnati, Ohio, decided to
operate a fleet of 65 motor coaches at Cin-
cinnati, its officials profited by the expe-
riences of large fleet operators from one
end of the country to the other.

As a result, the many costly mistakes
usually associated with a new enterprise
were eliminated for this Cincinnati Com-
pany. On tires alone, for instance, its
officials were able to make sure of the
lowest possible cost per mile from the
very beginning.

The Generals with which all 65 of these
busses are equipped are designed and built
to stand up and keep going in the steady
day-in and day-out service every bus op-
erator requires. They are built to provide
maximum protection for the mechanism
of the bus. Moreover, the lower rolling-
resistance of The General Tire means a

substantial yearly saving in power and
gasoline consumption—an important item
for the large bus fleet operator.

If these are the things you want on your
busses, you want The General Tire. You
want Generals because Generals will out-
travel all competitors; because Generals
bring you the lowest possible tire cost per
mile; because when you standardize on
Generals you make sure of the lowest
possible cost of operation.

January 15, 1927
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GENERAL

TIRXE

—goes a long way to make friends

AND RUBBER CO
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A stiffer, steadier and
longer-lived crank-
shaft is in the Mack
engine




Crankshaft durability is more
than strength. It calls for a
hard bearing surface. It re~
quires large bearing areas.

Ordinary heat-treatment
makes small shafts strong.
That is all. Sufficient case

~ hardening for durability can-

. not be had without making the
~ entire shaft too brittle to stand
the shoeks.

Small shaftts lack rigidity and
bearing area.

Mack shafts are big enough to
be stiff as well as strong. Stiff-
ness permits case-hardening.
This means glass-hard jour-
nals of large area with a soft,
tough core.

Integral Sorged eounw
weights permit vibrationless
dynamic balance.

]
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The Waterloo, Cedar Falls & Northern Rallway Company
of Waterloo, Iowa, supplement their traction
service with Mack Buses

Long Life Pays—

Concistently, The Waterloo, Cedar Falls & Northern Rail+
way Company have purchased Macks because Macks have
given them consistent service.

Over four years ago—in 1922—they bought their first
Macks—and they have repeated since. They haven'teven .
considered replacements yet. Not only because the Macks
are in good condition, but because over this period they
have been economical. They have stayed on the road and
they are not being everlastingly tinkered with to be kept
going.

The Waterloo organization can tell you what it means to
use a dependable bus, with long life and freedom from
trouble. And they will tell you that you can getit by using
Macks.

Mack Trucks, Inc.
International Motor Company
25 Broadway, New York City
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Bringing down bus
operating costs!

With buses running hundreds of miles
per day, a small difference in tire de-
sign can quickly grow into a big effect
on costs and profits.

In many cases, changing to Goodrich
has improved gasoline mileage. Again,
Goodrich Silvertown cushioning has
made maintenance costs go down. By
reducing the number of interruptions
to service, Silvertowns have brought
tremendous savings to users. And back
of it all is the cost per tire mile—on
which the Goodrich average is most
attractively low.

0oodrich

H !E AVY DUTY
Silvertowns

Super-dimensions—special rubber compound. Extra tough, heavy
duty, anti-skid tread. Sidewails, same stock as tread and heaviiy
re-inforced. A pneumatic tire especiaily designed by the makers of
the first cord tire in America—for bus, truck and heavy duty service.

Taz B. F. Goopricrx RuBBer Co., Akron, Ohio
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Note how the Willard “A‘}C% . WM

Bus Battery is made oWk Jad WM

with flexible lead- ,WWM

coated connectors W ~

between cells. These ' B ; WW@ «

absorb the vibration /%WMZ/

and protect vyou /

against expense and
delay.

WILLARD STORAGE BATTERY COMPANY
CLEVELAND, OHIO
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Jmmediate Response
to New Type Cars

HICAGO & JOLIET ELECTRIC RAIL- o[ JUNE [ JULY | AUG | SEPT | OCT | NOV | DEC
WAY COMPANY placed in service last sum- 1 f
mer 10 modern cars combining in unusual de- 8 0 ”. ], ,[ =
gree, comfort and attractive appearance. There- ¢ “‘ﬁ : Rchnum—
sponse of the public by increased riding was im- o | i ]
mediate as shown by the accompanying chart, 4 —Lz)--—-—___l!!%%
You will note the chart shows a decided in- 2= i
crease in revenue and.decrease in operating F & |
expenses from the date the new cars were o, 1 1995 | 100 %
placed in service, September 8th. The actual = ;
increase to December 3ist has averaged 4.21 Z i -
cents per car mile. Operating expenses show a 4 | i
gradual decrease due to operating the cars with A
two men during September and part of October 6
while the men were breaking in for one man al_ N
operation. The average decrease in expenses for ____‘lmj '
November and December was 5 cents pertcar 10—« s
mile, due to one man operation and saving in o '—g'é— arose and %ccrcase _—
maintenance and power. The net increase in 9\~ Revenue and Operating Expenses
carnings for the last two months therefore 14| _©_ effected by installation of
amounts to 9.21 cents per car mile. IG-—-;,& b é:i':agsge:f::j;?:f s
L E-lectric Railway OparatingExpenses
UNQUESTIONABLY MODERN . 1996
CARS PAY 2 i

We will be glad to furnish specifications and any information desired on these cars

CUMMINGS CAR AND COACH COMPANY

Successor to McGuire Cummings Mfg. Co.
) . 111 W. Monroe Street ~
CHICAGO
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Why we make two grades of
Electric Car Oil |

E manufacture two grades of Texaco Electric Car Oil—

one for summer and one for winter use. There is a good
reason for this.

Temperature statistics in many cities show that the average
temperature for the month of January is about 30° F., and for
the summer about 74° F.—a difference of about 44°. In some
cities the variation is greater. '

Consequently we make a summer and a winter grade of car oil.
In manufacturing them, this seasonal temperature difference is
taken into account and the oils differ from each other in viscosity
sufficiently to compensate for this; so that in use outdoors,
in season, they will both have approximately the same viscosity.

As both oils are admirably suited for the work from the stand-
point of lubricating quality, it is readily seen that by changing
seasonally you will come pretty close to getting identical lubri-
cating conditions throughout the year.

Texaco Electric Car Oils are carefully refined pure mineral oils.
They do not decompose, become rancid, or give off disagree-
able odors under any kind of working conditions. They do not

cause a glazing of the waste. Being homogeneous, they feed

evenly and steadily. They are being used with great success in
various parts of the country.

There is a Texaco Lubricant for Every Purpose

PT- R-J+ 17 BATTERY PIACE -NEW'
HOUSTON CHICAGO NE‘&V :
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In the designing of the St.
small

Muskegon’s new cars are

“Quality Cars” indeed

number of parts, concentra-

with adequate strength has
produced a combination of
these qualities decidedly in
advance of previous attain-
ments in street railway oper-
ation, and resulting in im-

proved riding qualities.

St. Louis built
“Quality Cars”

Louis EIB trucks,
tion on balance, lightness,
and quiet, smooth operation

‘meet the demands
- of a discriminating
f-ublic—,‘or further particulars, write—

HE public of Muskegon,

Michigan, will find it hard
indeed to resist the appeal of the
new cars recently shipped to that
city from the ‘‘Quality Shops”
of the St. Louis Car Co. Built
for double end, one-man oper-
ation, the smaller doors are
arranged as exits, and can be
equipped with step treadles if

desired. St. Louis Car Co. R50 .

reversible spring rattan seats,
accommodating forty-eight pas-
sengers, contribute to an attrac-
tive interior.

Painting is a feature. Side panels

Unusually Attractive Cars Recently
Shipped to Michigan Railway

of fawn grey, trimming in
red, with blue upper sash, and
white dashes make a strikingly
unusual and pleasing appear-
ance. Experience on this line
shows the effectiveness of the
white dash in attracting atten-
tion, and gaining a clear track.
Cars are 44 ft. 10 in. long over
bumpers, 29 ft. 9 in. over body
corner posts, mounted on St.
Louis EIB-58 trucks with quad-
ruple 25-hp. motors and weigh,
complete, 32,000 lbs. Safety
Devices are equipped.

St.Lavis CarLampany

St Lauis, Ma.
“The Birthplace of the Safety Car”
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Ohe
Question
of Trade

=

N SELECTING oils and greases for your machinery, care should
be taken to choose those which are best suited to the machinery
in your plant. Lubricants should be selected according to the work
they will have to do and the wear they will have to endure, just as
the manufacturer of a machine uses steel in one place, cast iron in
enother and bronze in still another.
Lubricants should not be chosen from the standpoint of viscosity alone.
The suitability of the oil or grease to the running speed of the machine, the
earing pressure, and the heat under which the machine operates must also
be considered. In some cases, where the lubricants are exposed to acid or
salt water, special care must be taken to select oils or greases which will
resist the action of these agents.

Standard Oils and Greases

are made in a wide variety of grades to meet the requirements of all machin-
ery now used in the industrial world. For your own pratection, it is advis-
able for you to have the aid of the Standard Oil Company (Indiana)
representative, who is competent to tell you which grades will give the
best results under the conditions present in your plant.

STANDARD OIL COMPANY

(INDIANA)
$10 South Michigan Avenue Chicago, Illinois
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Down in the sea in ships

HEN the U. S. Submarine V-1

dives undersea, seven officers
and eichty men stake their lives on
her equipment.

So the best materials are chosen, in-
cluding electrical mountings of Johns-
Manville Asbestos Ebony.

The choice was the result of exhaus-
tive tests by the Navy Department Bu-
reau of Engineering. Asbestos Ebony

was the only switchboard material of
reasonable price that passed the shock
tests. And it showed a higher dielectric
strength and insulation resistance than
quarried materials.

Manufactured, not quarried, Asbestos
Ebony has no flaws or metallic veins.
It is made in flat sheets and moulded
shapes for everything from central sta-
tion switchboards to fuse blocks.

JOHNS-MANVILLE CORP., 292 Madison Avenue at 41st Street, New York City
Branches in all large cities. For Canada: Canadian Johns-Manville Co., Ltd., Toronto

Electrical
Materials

Utilities
Jobber
Coutractor

Dealer
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c/{]ln increasingly large

portion of the actual in-

come derived from car

card advertising service
must be devoted to build-
ing and maintaining

the prestige of car card

advertising in the face of
the active competition
of all other media.

‘Creating and protecting

our mutual interest is
a costly itemo

2 [Barron GXCTIICT,

=  ~—~ INCORPORATRR
CANDLER BLDG. NEW YORK

,\m\)\"\—/ N
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Rolling Stock Repair Cost Graph

SIS TS . / s
Ll /\ ;:
3 ! Baytan ]
o | Py
When R()lhny StOCk , Under ¥

KRepairs Jump —
Dayton Ties

are the Answer

The Dayton

lechanical Tie Co.,

DAYTON, OHIO



Permanently Smooth Track,
Which Slashes Rolling Stock
Repairs, is Accomplished Fact
Through Daryton Mechanical Ties.

& T e peew )
~

>

New—smooth track is easy on rolling stock.
and repairs stay down to reasonable levels.

But ordinary track gets old quickly.
Concrete ballast, unprotected against
vibration, crumbles, joints fail, rails be-
come ‘“humpy.”” Then rolling stock
maintenance cost shoots up faster and
faster until there comes a time when new
track is imperative if repair costs are not
to eat up the road.

Dayton Mechanical Ties provide a shock,
or vibration absorber feature which makes
track permanent. Not only permanent,
but permanently smooth.

Tracks laid on them fifteen years ago are
perfectly smooth today—without a penny
of maintenance. Naturally rolling stock
repairs are low.

Profitable operation of properties—with all
the handicaps the public has given—almost
demands Dayton Shock Absorber Track.

TheDayton Mechanical Tie Co.,
Dayton, Ohio.

WS L o2 e
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} T \VERY International pole bears

I W, the stamp of approval of this
* L.

.

company in the form of the
N International dating nail. This nail
} 4 demonstrates our willingness to stand solidly
behind our poles and assures the purchaser
that he receives sound timber, careful manu-
facture, strict inspection, thorough treatment;
in other words, an A-1 pole.
Long life, reliable service and the economies
of Creosoted Pine lines can be obtained only
in fullest measure by the exclusive use of sound
pine poles free from decay, carefully seasoned and
pressure treated full length with high grade
creosote oil. [Inlernational poles fulfill every
requirement of quality. They have been time
tested by more than 28 years of service with less
than 19, of renewals and are in use from coast
to coast.
f Jllustration shows International poles in service ol

the Eastern Texas Eleclric Company (Stone &
Webster)

! International Creosoting & Construction Co.
Galveston—Texarkana—Beaumont
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Do You Think You Could Build a Nuttall Trolley?

You doubtless could if you knew what grade of metal to
put in the foot, the swivel, the pole socket, etc.—if you
knew where they had to be reinforced to withstand strains
and where they had to be lightened to keep down weight;
if you knew a reliable foundry that could furnish suitable
castings; if you had $60,000 worth of special machinery,
tools, jigs, reamers, drills, etc., but even so, if you didn’t
have 35 years of experience and a crew of skilled mechanics
you couldn’t equal a Nuttall Trolley. So why should you
think anyone else could?

Why should you buy just trolley poles, trolley harps, trolley wheels? If they cost less
than Nuttall’s its poor economy anyhow because they are worth less. And it is worth
something more to get with your purchase the feeling of confidence inspired by a product
you know is right.

Buy genuine Nuttall Trolley parts, poles, wheels, harps, from Nuttall,

RDNUTTALL COMPANY
PITTSBURGH 3 PENNSYLVANIA

All Westinghouse Electric & Mfg. Co.

District Offices ares Sales Represent-

atlves in the United States for tha

Nuttall Electric Railway and Mine

Haulags Products. In Canada: Lyman

Tube & Supply Co., Ltd., Montreal
and Taronto.

D

F—Af N (o

ABLISFIED

For the Best in’
Track Work

Forty-five years Seudlil
experience and Inquiries

the best of mod-
-ern facilities.

Y

“ THE BUDA CO.
i Harvey, IIl.
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7 Reasons Why

you will want
to see this pay-raising set

Tha Library of Electrical Maintenance and Repair—
in its new form—containg Anunett & Roe’s CONNECT-
ING AND TESTING D.C. MACHINES and ths new
second edition of Dudley's CONNECTING INDUC-
TION MOTORS.

N ew 1. The five books in this library discuss actual repair
jobs and show you step by step what to do when
Form anything goes wropg.

w0

. They shnw you how to locate and remedy motor
.and generator troubles,

3. They show you how to reconnect motors to meet
a.nydcondmon of voltage, phase. frequency and
speed.

4. They pive yon suggestions for preventing electrical
machinery troubles,

. They cover fully the rewinding of motors.

. They present information that will help you get
better service out of your electrical equipment.

7. They give you tables, data, kinks and diagrams

o

=}

that you will find of priceless valua every day on :
every job,
See Free examination—no money down—only l l
It $2.00 in ten days and $2.00 a month
until paid. . r ;
Free Fill in and mail the conpon attached and we will send eleCtTlC Tallway Compaﬂles
you the entire set nf five volumes for ten days’ Free

Examination. We t:ake all the risk—pay );ln chaﬁes. d d
You assume no obligation—you pay nothing unless HASKELI l E
you decide to keep the hooks. Then $2.00 in ten Or ere an

days and the balance at the rate of $2.00 a month.

Send the conpon NO and see the ooks for yourself. PLYMETL for Car Tepai‘r

work in a month

N ADDITION to their wide applica-
tion in modern new light weight cars,
HASKELITE and PLYMETL are being
regularly used to improve old equipment.
The current order list shows eleven com-
panies scattered over seven states who
bought for repair work in about a month.
This is not unusual. There is a constantly
increasing volume of such business.

May we send you a list of operators and
builders wusing HASKELITE and
PLYMETL to cut weight, increase
strength and improve appearance of
electric railway equipment, both old and
new ?

FREE EXAMINATION COUPON | IR ey v

133 West Washington Street, Chicago

CANADIAN REPRESENTATIVES:

Railway and Power Engineering Corporation, Ltd.
Montreal Toronto Winnipeg

McGraw-Hlll Boak Co., Inc., 370 Seventh Avenne, New York.

Gientlemen:—Send me the LIBRARY OF ELECTRICAL MAINTENANCE AND
REPAIR all charges prepald for 10 days’ Free Examination. If satisfactory
I will send $2.00 in tea days and $2.00 a month unti]l §$14.00 has heen pald.
It not wanted 1 will writs for shipplng Instructlons,

=
=]
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PANTASOTE

Trade Mark

Seat and Curtain Materials
There is no substitute for Pantasote

AGASOTE

Trade Mark

Rooﬁng—Headlmmg—Wainscoting

The only homogeneous panel board

standard
for electric railway cars
and motor buses

- JPANTASOTE COMPANYI%

S "‘\::'“\”%s%?‘%z‘z > iz i

/{
= Pantasote Products ' —=Z
or Both. wA“ £
il*\ ELECTRIC RAILWAYS [T
AND pr
BUSES

Tribloc Chain Hoists

equipped with our

“Epasjoin’ Shackle

This improvement ends the possi-
bility of poor welds when renewing
the load chains in Ford Triblocs.
Any handy man can take out the
old load chain and replace it with a
new one in a few minutes.

The Tribloc Hoist has spur gears;
the highest efficiency, which is 80%.
Made of malleable iron and drop-
forged steel parts throughout.

Send far Bulletin 4G
FORD CHAIN BLOCK COMPANY
2nd and Diamond Streets, Philadelphia, Pa

2247-D

Change a wheel? Change a harp?
Change a pole?

Vg

Base, pole, harp and wheels
—perfectly co-ordinated

It’s just that easy for any of your men to change
trolley wheels on a car fitted with Bayonet De-
tachable Trolley Harps, or to change poles on a
car fitted with Bayonet Trolley Bases and
Detachable Pole Clamps. Either operation be-
comes a matter of seconds only. No tools re-
quired. No wasted time or delayed service,

Also Bayonet Special Trolley Wheels and Sleet Cutters,

Write us.

Bayonet Detachable

Trolley Equipment

BAYONET TROLLEY HARP CO.
SPRINGFIELD, OHIO

ELECTRICAL

INSULATION

AT

> and

EMPIRE

lN"iU! QTDR

REG.\.S. PAT. OFF

Micanite and Super-Micanite
Sheets, Commutator Segments,
and Commutator Rings

Micanite Tubes and Washers

Linotape, Seamless or Sewn Bias
(Yellow or Black Varnished Tapes)

Empire Oiled Cloths and Papers
(Yellow or Black)

Compounds, Varnishes, Etc. -

Send for catalog and helpful booklet on Commutator
Insulation and Assembly

MICA INSULATOR COMPANY
Largest manufacturerzs in the warld of mica tnsulation.
Eetablished 1893
New York: 68 Church St. Chicago: 542 So. Dearborn St.
Cleveland Pittsburgh Cincinnati
San Francisco Los Angeles Seattle
Worke; Schenectady, New York; Victoriaville, Canada; London, England
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Tor ‘c'}_\uis ‘
] i >§§>>>zw re.
0"/// =" Dossert

Cable

Anchor

- DOSSERT
-Cable Anchor

—another service best made by the Dossert
Tapered Sleeve principle of solderless connec-
tion.

See the Dossert 20th Year Book for various
connectors that save time and improve the job.

Write for Your Copy

== BOOK

eh

CONNECTORT
Carasoss ey

Dossert & Co.

242 West 41st Street
New York, N. Y.

Ul (L

s
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Le Carbone Carbon Brushes

W. J. Jeandron

Hoboken Factory Terminal,
Building F, Fifteenth Street, Hoboken, N. J.
Pittsburgh Office: 634 Wabash Bldg.

Chicago Office: 1657 Monadnock Block

San Francisco Office: 525 Market Street
Canadlan Disiribntors: Lyman Tube & Supply Co., Ltd.
Montreal and Toronto

N

T
@4‘7?@-‘4 -
Cold Dinners

for your passengers?

Not if you use

AJAX
BABBITT for ARMATURES

kecps the rolling stock rolling

%
2
=
=
i
:
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The Ajax Metal Company
Established 1880
PHILADELPHIA

NEW YORK CHICAG(C BOSTON - CLEVELAND

-

} ¢ name )
1o Jook for }
on Steel

Structural Shapes * Steel Sheet Piling
Plates - Skelp
Bars and Bar Mill Products
Bands * Hoops
Axles *+ Wrought Steel Wheels
Rails * Rail Joints
Steel Cross Ties

CARNEGIE STEEL COMPANY
General Offices - Carnegie Building - 434 Fifth Avenue
PITTSBURGH [: PENNSYLVANIA
!

— 1839

e
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B. A, HEGEMAN, Jr., Prestdent
F. T. SARGENT, Secretary

H. A. BEGEMAN, First Vice-Pros. and Treas.
W. C. PETERS, Vice-Pres. Sales and Engineering
National Railway Appliance Co.
Grand Central Terminal, 452 Lexington Ave., Cor. 45th 8t., New York

BRANCH OFFICES

Munsey Bldg., Washington, D. C. 100 Boylston St., Boston, Mass.
Hegeman-Castle Corporatton, Railway Exchange Building, Chicago, I1l.

*RAILWAY SUPPLIES

Tool Stez] Gears and Pinlons Ft. Pitt Spring & Mfg. Co.,
Anglo-American Varntsh Co.. Springs
Varnishes, Enamels, ete, Flaxlinum Insulatton

Natfonal Hand Holde Anderson Slack Adjusters

Genesco Paint Oils Economy Electric Devices Co.,

Dunham Hopper Door Device ﬁ%&i’; BRTinE paudpigestction

Garland Venttlators Yellow Coach Mfg. Company—

Walter Tractor Snow Plows Single and Double-deck Buses
Feastble Drop Brake Staffe

J \

Tisco Manganese Steel in trackwork,
introduced by Wharton in 1894, is
still the superior metal for long life
under severest railway service.

WILLIAM WHARTON JR. & CO., Inc.

Easton, Penna.

rr

Z

Fnmganun

U]
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Bethlehem Products for
Electric Railways

Tee and Girder Rails; Machine Fitted Joints;
Splice Bars; Hard Center Frogs; Hard Center
Mates; Rolled Alloy Steel Crossings; Abbott and
Center Rib Base Plates; Rolled Steel Wheels and
Forged Axles; Tie Rods; Bolts; Tie Plates and
Pole Line Material.

Catalog Sent on Request
BETHLEHEM STEEL COMPANY, Bethlehem, Pa.

BETHLEHEM

{11

REDUCE OVERHEAD BY
EQUIPPING WITH

THORNTON
Side Bearing

TROLLEY WHEELS

The practical bearing of long life and
endurance.

The logevity of our wheels is not due to
hard metal whick ia destructive to the over-
head but rather to the exteosive beariog sur-
face and improved method of lubrication.
The bearing improves with use and many
still in eervice have covered 100,000 miles.

Write .for references .
THORNTON TROLLEY WHEEL

CO., Inc.
ASHLAND, KENTUCKY

Lorain Special Trackwork
Girder Rails

Electrically Welded Joints

g PITTSBURGH « OAKLAND,CAL+ CHICAGO -
THE LORAIN STEEL COMPANY : R
Johnstown, Pa. E a
Sales Offices: g
Atlanta T l(l::‘ﬂcago i l:.(:levl:lam‘l s New York E "
£ adelphia \ ittsburg ] as E iy 5
L v Sy Dhe Hardware matkes the line
= o8 Angeles ortlan an Francisco eattla =
. L : Hubbard makes the Haraware
E United States Steel Producte Company, New York, N. Y. g
5 iz

(5

Huhbmd |

and COMPANY

LGNGO TR SR T T TG T T

e

THE WORLD’S STANDARD

“IRVINGTON”

Black and Yellow
Varnished Silk, Varnished Cambric, Varnished Paper

Irr-O-Slott Insulation  Flexible Varnished Tubing
Insulating Varnishes and Compounds

Irvington Varnish & Insulator Co.
Irvington, N. J.

Sales Representatives in the Principal Cities

NG

EQUTHT BT B T OB O TR U T T R T T T T ng

Arc Weld
Rail Bonds!

AND ALL OTHER TYPES

Descriptive Catalogue Furnished

American Steel & Wire Company

TR T T E T O B T T T

New York Boston Plitsburgh =
Chicago Cleveland Denver &

U. S. Steel Products Co. £
San Francisco Los Angeles Portland Seattls Z !
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CE N llians Tubular Iron Pole

Reinforcing and Extension Clamps

Years can be added to the life of any iron pole which has
become corroded at the ground level with our REIN-
FORCING CLAMPS, or added height may be obtained
by using the EXTENSION CLAMPS.

ALSO MOUNTS FOR WOOD POLES.
Ask for quotations on your requirements.
The Clark-Williams Engr. Co.

886 Main St., Bridgeport, Conn.
Represented In Canada by the Canadian Line Materials, J4d.. Toronto, Ont

RUILLL R

7~ N

MORE-
_JONES
TROLLEY
WHEELS

AND

HARPS

- J

WEe MANUFACTURE various types of trolley equip-
ment. The quality of metal, conductivity, resistance to
friction, effect on overhead, shape and size of wheel
groove, have all been carefully worked out and perfected.
In addition to the highly specialized V-K Oilless Trolley
Wheels and Harps, More-Jones make the most complete
line of lubricated trolley wheels and harps to meet all
requirements. Let us quote you.

More-Jones Brass & Metal Co.
’ St. Louis, Mo.

-~ MORE-JONES
QUALITY PRODUCTS

Hiim

i

Drip Points for
Added Efficiency

They prevent creeping molature and quickly drain the pettl-
coat In wet weather, keeping the inner area %

The Above Insulator—No, 72—Voltages—Test—Dry 64,000
Wet 31,400, Line 10,000,

Our engineers are always ready to help you on your glase
insulator problem. Write for catalog.

Hemingray Glass Company
Muncie, Ind.

Est. 1848—1Inc. 1870

Compléte satistaction

Operating perfectly and requiring
minimum attention for maintenance
and lubrication, Earll Catchers and
Retrievers give genuinely satisfactory
results. Their refinement of design,
and mechanical superiority are sum-
marized in the following five features,
peculiar to Earll construction.

No-wear Check Pawl
Free-Winding Tension Spring
Ratchet Wind

Emergency Release

Perfect Automatic Lubrication

Earll Catchers and Retrievers
C. L. EARLL, York, Pa.

Canadien Agents:
Raflway & Power Engineering Corp., Itd., Toronto, Ont
In A1l Other Foreipm Cowntries:
International Genersl Klectris Ce., Schenectady, N. Y.

LR T T e e T e e e T O T T e T T T
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Ford, Bacon & Davig

Ancorporated

Engineers

15 Broadway, New York

1
PHILADELPUIA CHICAGO SAN FRANCISCO

The J. G. White

Engineering Corporation
Engineers—Conatructors

01l Refineries snd Pipe Lines, Steam and Water Power Plants, Transmiesion
Systems, Hotels, Apartments, Office and Industrial Buildings, Railroads.

43 Exchange Place New York

STONE & WEBSTER

THE BEELER ORGANIZATION

ENGINEERS AND CONSULTANTS

Incorporated : 4 " : i
EXAMINATIONS REPORTS APPRAISALS Traction -Traffic - Equipment - Power Investigations
ON TRANSPORTATION, TRAFFIC, AND OPERATING SURVEYS :
INDUSTRIAL AND PUBLIC SERVICE PROPERTIES COORDINATING mERvic o o il (i
Y APPRAISALS—MANAGEMENT
New York - Boston Chicago 52 Vanderbilt Ave. New York
SANDERSON & PORTER ENGELHARDT W. HoLsT
S Consulting Engineer
PUBLIC UTILITIES & INDUSTRIALS
Design Construction Managsment A”ms&tl;dl“ ol}xepno'g:nda] %:'M%ﬁ&.bui&w
Examinations Reports Valuations Reorganization Operation Management
CHICAGO NEW YORK SAN FRANCISCO 683 Atlantic Ave., BOSTON, MASS.

ALBERT S. RICHEY
ELECTRIC RAILWAY ENGINEER
WORCESTER, MASSACHUSETTS
REPORTS- APPRAISALS - RATES - OPERATION - SERVICE

WALTER JACKSON
Consultant on Fares and Motor Buses

The Weekly and Sunday Pass—Differential
Feres—Ride Selling

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

KELLY, COOKE & COMPANY
ENGINEERS
Operation and Management
Traffic and Transportation Surveys

PARKWAY at SIXTEENTH ST. PHILADELPHIA

DAY & ZIMMERMANN, Inc.

ENGINEERS
DESIGN - CONSTRUCTION - REPORTS
VALUATIONS - MANAGEMENT

PHILADELPHIA CHICAGO

NEW YORK

STEVENS & WOOD

INCORPORATED
ENGINEERS AND CONSTRUCTORS
120 BROAWAY, NEW YORK

ENGINEERING
CONSTRUCTION

FINANCING

YOUNGSTOWN, O, MANAGEMENT

J. ROWLAND BIBBINS

Engineer—2301 Connecticut Ave., N.\W., Washington, D. C.

TRANSPORTATION SURVEYS
Organized Traffic Relief and Transit Development
Co-ordinating Motor Transport, Railroad and City
Plans, Service, Routing, Valuation, Economic Studies

EXPERIENCE IN 20 CITIES

HEMPHILL & WELLS

CONSULTING ENGINEERS
Gardner F. Wells Albert W. Hemphill

APPRAISALS
INVESTIGATIONS COVERING
Reorganization  Management Operation  Construction

43 Cedar Street, New York City

C. B, BUCHANAN W. H. PRICE, JR, JOHN F. LAYNO
President Sec'y-Treas. © Vice-President

BUCHANAN & LAYNG CORPORATION

Engineering and Management, Construction,
Financial Reports, Traffic Surveys

and Equipment Maintenance i

BALTIMORE ¢ '
Phone: NEW YORK
1064 Ovizens Nutiveal,  minoeei A8 49 Wall Street

"MCCLELLAN & JUNKERSFELD

Incorporated
ENGINEERING AND CONSTRUCTION

Examinations—Reports—Valuationa
Transportation Problems—Power Developments

68 Trinity Place, New York

St. Louis .

Chicago

KELKER, DELEUW & CO.

CONSULTING ENGINEERS
REPORTS ON
Operating Problems Valuations Traffic Surveys
111 W. Washington Street, Chicago, 1Il.
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Builders since 1868 of
Water Tube Boilers
of continuing reliability

BRANCH OFFICES

BosToN, 49 Federal Street

PHILADELPHIA, Packard Buildlng
PITTSBURGH, Farmers Deposit Bank Bullding
CLEVELAND, Guardlan Building

CHICAGO, Marquetie Bullding

CINCINNATI, Traction Bullding

ATLANTA, Candler Building

PHoENIX. ARIZ,, Heard Building

DALLAS, TEX.. 2001 Magnolia Ruilding
Ho~noLvLu, H. T., Castle & Cooke Bullding
PORTLAND, ORE., 805 Gasco Bullding

THE BABCOCK & WILCOX COMPANY

85 LiBerTY STREET, NEW YORK

WORKS
Bayonne, N. J.
Barberton, Ohlo

Makers of Steam Superheaters
since 1898 and of Chain Grate
Stokers since 1893

BRANCH OFFICES

DeTrOIT, Ford Bullding
NEw ORLEANS, 344 Camp Street
HousToN, TExas, 1011-13 Electrlo Bulldlng
DENVER, 444 Seventeenth Street
ZALT LAkr City, 4056-6 Kearns Bullding
AN Franciaco, Sheldon Bullding
Los AN@ELE8S, 404-6 Central Building
SeAaTTLE, L. C. Smith Bullding
HAvVANA, CuBa, Calle de Agular 104
SAN Juan, Porto Rlco, Royal Bank Bullding

TR UTH TR T

A. L. DRUM & COMPANY

Consulting and Constructing Englneers
VALUATION AND FINANCIAL REPORTS
RATE STUDIES FOR PRESENTATION TO PUBLIC SERVICE
COMMISSIONS
CONSTRUCTION AND MANAGEMENT OF
ELECTRIC RAILWAYS

230 South Clark Street, Chicago, I1l.

ELECTRICAL WIRES and CABLES

John A.Roebling's Sons Co., Trenton . N.J.

——

l‘ Transmission Line and Special Crossing

Structures, Catenary Bridges
WRITE FOR OUR NEW DESCRIPT]VE‘CATALOG

ARCHBOLD-BRADY CO.

Engineers and Contractora SYRACUSE, N. Y.

urn

INDUSTRIAL GASES

OXYGEN = HYDROGEN
(S ST E ~1]
ACETYLENE i %—>-w—. NITROGEN

Quick shipment and low pricee aleo on cylinders, valves, torches,
regulators and supplies.

International Oxygen Co., Main Offices: Newark, N. J.
Branches: New York Pittsbuzgh Toledo

Merchandising Transportation

Commercial Consultant

Practical Knowledge of—
Electrlc Railway Equipment; Freight and Passeuger Operation;
Plue Yeara of Professional Publicity

A. B. Cole

200 Jefferson Bldg., Philadelphia, Pa.
S00 Shelbourne Ave., Wilkinsburgh, Pa. (Pittshurgh)

GENUINE BARRETT
LIFTING JACKS
FOR EVERY PURPOSE EASE of OPERATION

The Duff Manuf'ccturin§ Co.

Est. 1803 PITTSBURGH, PA.
BRANCH OFFICES: ATLANTA - CHICAGO =~ HOUSTON - NEW YORK - ST LOUIS = SAN FRANCISCO

STRENGTH, SAFETY
DURABILITY

TRADE
MARK

THE P. EDWARD WISH SERVICE

59 Church St. Street Roilway Inspection 131 State St.
NEW YORK DETECTIVES BOSTON

When wrillng 1he advertlser for Information or
prices, a mrntion of the Eleciric Rallway
Journal would be appreclated,

NACHOD & UNITED STATES
" SIGNAL CO, INC.

LOUISVILLE,KY.
BLOCKFSIGNALS

OR
- ELECTRIC RAILWAYS
HIGHWAY CROSSING SIGNALS

RAIL BONDS-RAIL JOINTS
DYNAMOTORS
ELDING ROD

ding & Bonding (n
Cleveland. Ohio

TGP

A Single Segment or a Complete Commutator

ls turned out with equal care in our shops. The orders we fili
differ only in magnitude: small orders command our utmest care
and skill just as de largs erders., CAMERON quasllty applies to
every coll or segment that we can make, as well 88 to every
commnutator we build, That's why so many electric rallway men
rely absolutely on our name,

Cameron Electrical Mfg. Co., Ansonia, Connecticut

:

Car Heating and Ventilation

are two of ihe winter probleme that you must
settle without delay. We can ehow you how
to take care of both, with one equipment.
Now le the time to get your cars ready for

iz

W

s | =
WplE
S

next winter., Write for detalle,
SLAMEEI= The Peter Smith Heater Company
AT 6209 Hamilton Ave., Detroit, Mich.

STUCKI
SIDE
BEARINGS

A. STUCKI CO.
Ollver Bldg.
Plttsburgh, Pa.

iz
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L et Electric Railway “The Standard for Kubber Insulation”
Alco msie INSULATED WIRES

for Accessibility
and Reliability

/4"1 encan
NSULATING
ACHINERY
C OMPANT

T o v A ore
21 Nonilngdon St., Phlladelnhla PIa
Sales Agents:

Electric Service Supplies Co.
Philadelphla New York Chicago

and CABLES

“Qkonite,” “Manson,” and Dundee “A” “B” Tapes
Send for Handbook
The Okonite Company

The Okonite-Callender Cable Company, Inc.
Factories, Passaic, N. J. Paterson, N. J.
Sales Offices: New York Chicago Pittsburgh 8St.Louis Atlants
Birmiogham San Francisco Los Angeles Seattls
Pettingell-Andrews Co., Boston, Mass.
F. D. Lawrence Electric Co., Cincionati, O,
Novelty Electric Ce., Phila., Pa,
Oou. Rep.: Englveering Materials Limited, Montreal
Oudan Rep.: Victor G. Mendoza Ce., Havans.

IITHI npnmnmnane=

AMELECTRIC PRODUCTS

BARE COPPER WIRE AND CABLE
TROLLEY WIRE

WEATHERPROOF WIRE
AND CABLE

PAPER INSULATED
UNDERGROUND CABLE

MAGNET WIRE

Reg. ¥. 8. Pat Office

AMERICAN ELECTRICAL WORKS
PHILLIPSDALE, R. 1.

170 Federal: Chicago, 20-32 West Randolph Street:
E. 42nd Bt

Boston,
Cincinnatl, Tractlor Bidg.: New York, 100

FARE

BOXES ¢ BUSES

Let us tell you of this especially de-
signed box for this class of service.

The Cleveland Fare Box Co. -
4900 Lexington Ave., Cleveland, O.

Cunadian Cleveland Fare Box Co., Ltd.
Preaton, Oatario

C3%:rina And ~orting Machines CFARSSY Tokens

ST T T T T T T O T

it

International
Registers

T T BT

Made in single and double
types to meet requirements
of service. For hand or foot,
mechanical or electric opera-
tion. Counters, ‘car fittings,
conductors’ punches.

Type R-11
Double Register

The International Register Co.
15 South Throop Street, Chicago, Illinois

Surplus Stocks Are
Easily Disposed of

“SEARCHLIGHT SQECTION”

Through the

“FOR SALE” announcements are carefully read
by the trade.

“SEARCHLIGHT” Ads bring prompt and profit-
able returns.

Displayed—$6.65 an inch or less per insertion.

T T R T T T TG IS

0143
" ]
SAMSON SPOT WATERPROOFED TROLLEY CORD H
— Chapman
i
Trade Mark Reg. U. 8. Pat. G, - . g,
Made otcextra quallty stock ﬂ;'mly bralded and smoothly finished. Automatlc Slg nals -
aretally inspecied and guarasiced tree rom faws. i
$ SAMSON CORDAGE WORKS, BOSTON, MASS. Charles N. Wood Co., Boston g
3

NAUGLE POLES

NAUGILIE POLE & TIE C@

59 E. MADISON ST. CHICAGO ILL.

_New York - Columbus - mas City - Spokane - Vancouver - Boston
m
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USED EQUIPMENT @& NEW
u@:smrﬁw—nﬂz PER WORD: INFORMATION:

ed. 4 cents a word, minimum Bez Nwmbers in care of sny of our offices T ENChes . oo ooen . ven oy 4,30 un inch
. . payabla in count 10 words additional in undtspleyed ads. X to id inches .. . ........ 410 an inch )
‘acont and 8ll other classifications, Discount of 10 if one payment is made in Rates for lavger spaces, oryearty rates, onrequest, ,}i

4.50 an juch

rd, minimum charge $2.80, ‘advance for four consecuilve {nsertions of Ar advertising ineh is d verticslly on
‘cents a llne an insertion. " undisplayed ads (not including proposals). ¢ne column, 3 columns—30 fnchey—4o 8 P €.

G e A T e S e e T

D

FOR SALE

B NS WANTED 10 Practically new specially ENGINES

constructed

SUPERINTEN]?ENT of rollifng stock,t . 24 d E l
years' experience, open for sition. 3.7

PW-969, Electric Raliway Journal, Tenth BIRNE CARS an Mlscel aneous

Ave, at 36th St., New York. . o
Wgt. 10-ton, type of motor 2 GE 247-A, m
double doors, equipped for double end EleCtrlcal Equlp ent

operation and all safety devices,

All in first class operating

TRANSPORTATION officiaiavaiiable. Broad
experience, successful record, city and IRVING S. VAN LOAN condition
interurban properties, recognized ability, CORPORATION
glr&ggres]s;gg.r emcll?x't))tﬂcsurc:f;tslg‘:}s mtrt;.af.!{ll(; 1750 Broadway, New York Clty 1—g:§izmghzo(;x§eh Ageg?tmauc tcsmtpound
. 'y s ye . ne, P connecte 0 one
problem, seliing transportation, increas- | § Specialisis in sirest care or any part of a 150 kw. D.C. Geerator, 550 volt, made

ﬁ’écff}‘c'eﬁ‘;'fiwagi'}f,u‘;iffeéfg;diﬁx“ﬁ%sglj Iliustrated bulletin supplied on request. PEatEagbatico S lbcirioCompans

1—Westinghouse Automatic Compound
Cieveland, Ohio. Engine, 3560 hp., direct connected to
Westinghouse 150 kw. D.C. Generator,

. 6550 voit.
2 IVIOdern Rotary Convertel’s In Oth 5—$eeder ‘arﬁi glistribl:ltliox Paapels, ‘1,31}1e
ermont Marble, wi mmeters, Volt-
G. E. HCC, 800 volts D.C., 300 kw., 1200 r.p.m., Form P, 60 cycle, 3 phase, switchboard, ; : .
Satdoon tranetormers. 13200 voiis primary. switching equipment. 1N EXCELLENT Tt ety B GRS
OPERATING CONDITION. 2
Full details will be furnished promptly. = Goarmin siade el
THE DAYTON, COVINGTON & PIQUA TRACTION CO. 500 amps. D. C.. A.C. side 60 cycle.
Wirt Kessler, T. Russell Robinson, Receivers, Room 701 — 1 State Street, Boston, Mass. 6 phase.
1—((Jgrz§v1;1)utator for Rotary Converter
B o G d FOR SALE 3—%}}'10!1];;7. él‘rmsdiormezgol/lg,s%(}(;{llslxso
.. Secondary , to-
uying oo 15 BIRNEY SAFETY CARS gother with Panele. Startlng Switek and
3 e ‘Breaker, mmeter.
n Brill Built Voltmeter, Rheostat, etc. -
Used Equlpme' t West. 508 or G. E. 261 Mators S
is frequently the dlffgrence (‘l’e& Cars Complete—Low Price—Fine Condition Peekskill Lighting & Railroad Co.
EcamLating  cood | oeede ELECTRI0 EQUIPMENT CO
equipment or doing without it. Commonwealth Bldg., Phuadelphiz;, Pa, Ossinlng, New York

How to dispose of surplus stocks
of new replacement and repair
parts and materials?

A question of unusual interest to the executives of all electric
railways, particularly Purchasing Agents and Storekeepers.

Write the Searchlight Department of the Electric Railway
Journal, 10th Ave. at 36th St., New York, N. Y., if you are
interested in working out a plan that witl aid in the distribu-
tion of this material. Include a general review—on a quantity
or value basis—of the material you have. ' L
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Advertising, Street Car
Collier, Inc., Barroo G.
Alr Brakes
Christensen Air Brake Co.
Westinghouse Air Brake Co.
Alr Recelvers & Aftercoolers
Ingersoli-Rand Co.
Anchors, Guy
Elec. Service Suppliea Co.
Chio Brass Co.
Westinghouse E. & M. Co.
Armatnre Shop Tools
Elec. Service Suppliea Co.
Auntomatic Regulators, Cur-
rent, Volinge & Synchron-
izing
American Brown Boverl
Corp.
Automatio Return Switeh

nds
Ramapo Ajax Corp.
Automatlo Safaty Switch
Stands
Ramapo Ajax Corp.
Axles
Bemia Car Truck Co.
Bethishem Steel Co.
Briil Co., The J. G.
Carnegie Steel Co.

Cincinnati Car Co.
National Rallway Appliaoce

Co.
St. Louis Car Co.
Westinghouse E,
Axles, Steel
Bethiehem Stesl Co.
Carnegis Steel Co.
Babbitt Matal

Ajax Msts]l Co.
M’ore-Jonea Brass & Metsl

Co.

Badges and Buitons

Elee. Service Supplies Co.
International Regiater Co.
Baiteries, Storage

Willard Storage Battery Co.
Rearings and Bearing Metals
Ajax Metal Co.

Bemia Car Truck Co.

Briil Co., Ths J. G.
Cincinnati Car Co.

General Electric Co.
More-Jones Brass & Metal

Co,
St. Louis Car Co.
Weatinghouse E. & M. Co.

Bearings, Center and Roller

Slde
Cincinnati Car Co.
Stucki Co., A.
Bearinga, Roller and Bail
Timken Roller-Bearing Co.
Bella & RBuxxers
Consolidated Csr Heating Co.

Brill Co., The J. G.
Cincinnati Car Co.

Eiec. Ssrvice Suppliza Co.
St. Lonis Car Co.
Benders, Rail

Railway Trackwork Co.
Bodies, Bus

J. G. Brill Co.

Cummings Car & Coach Co.
Body Materlal—Haskelits &

Plymet]

Haskslite Mfg. Corp.
lers

Bahcock & Wilcox Co.

& M. Co.

Bond Testars
Amer. Stssl & Wirs Co.
Elsc. Service Supplies Co.

Bonding Apparatus

Amer. Steel & Wire Co.
Elec. Service Supplies Co.
Chio Braes Co.

Raliway Trackwork Co.
Una Waldiog & Bonding Co.
Boonds, Rall

American Steel & Wire Co.
Elec. Service Supplies Co.
General Electric Co.

Ohio Brass Co.

Rallway Trackwork Co.
Uns Wsiding & Bonding Co.
Westinghouss E. & M. Co.
Book Pobliahers
MceGraw-Hill Book Co.
Brackets, Hand Rall
Columbia Machine Wka,
Brackets and Cross Arms

(See alsp Poles. Ties,

Posts, etc.) i
Electric Rallway Equipment

Co.
Els%. Service Suppliss Co.
& Co.

1 Py o3,
Cincinnati Car Co,
National Ry. Appliance Co.
Westinghonss Tr. Br. Co.

Brake Llning, Asbestos
Johne-Manvills Corp.
Braks Shoes
American Brake Shoe &
Foundry Co,
Bemis Car Truck Co.
Rrill Ca., The J. G.
St. Louis Car Co.

-

WHAT AND WHERE

TO BUY

Brakes, Braka Syatems aad
Brake Parts
Bemis Car Truck Co.
Hrul Co.. The J. G.
Cincinnati Car Co.
General Electric Co.
National Brake Co.
Safety Car Devicea Co.
St. Louis Car Co.
Wsstinghouse Traction
Brake Co.

Brakes, Magneiic Rail
Cincinnati Car Co.

Brushes, Carbon

General Electric Co.
Jeandron, W. J.

Le Carbone Co,
Weatinghouse E. & M. Co.
Brushas, Wire, Pneumatic
Ingersoll-Rand Co.
Building Materials, Fireproof
Johns-Manville Corp.

Bulkheads
Haakelits M1g. Corp.
Buses, Motor
Brlil Co., The J. G.
Cummings Car & Coach Co.
International Motior Co.
Mack Trucks, Inec.
St. Louig Car Co.
Bushings, Case Hardened and
Manganess
Bemis Car Truck Co.
Brill Co., The J. G.
Cincinnati Car Co.
St. Louia Car Co.
Cables (See Wires and
Cables)

Cambric Tapes. Yallow and
Black Varnished

Irvington Varnish & Ins. Co.
Mics Iasulstor Co.

Carbon Brnshes (See
Brusghes, Carbon)

Car Lighting Fixtnres

Elec. Service Supplies Co.

Car Panel Safety Switches

ansolidsted Car Hesting

0.
Weatinghouse E. & M. Co.

Car Sieps, Safety
Cincinnati Car Co.

Car Wheels, Rolied Steel
Bethlehem Steel Co.

Cars, Domp 4
Brill Co.,, The J, G,
Differential Steei Car Co.
St. Louis Car Co.

Cars, Gas-Electric
Brill Co.. The J. G.
General Electric Co.
V%astinghouaz Elec, & Mfg.

0.

Cars, Gas, Rall
Brili Co., Ths J. G.
St, Louis Car Co.

Cars, Pussenger, Freight, Ex-

Cincinnati Car Co.
Cumminga Car & Coach Co.
Kuhlman Car Co., G. C.
National Ry. Appliance Co.
St. Louis Car Co.

Mfeg. Co.

Cars. Becond Hand
Electric Equipment Co.

Cars, Self-Propelled
Brill Co., The J. G.
General Electric Co.

Castings, Brags Composition

or Conper
Ajax Metsl Co.
Cincinnati Car Co.
Mé)re-Junes Brass & Metal
0.

Castinga, Gray Iron and Steel
American Steel Foundries
Bemis Car Truck Co.

St Louis Car Cao.
Wm, Wharton, Jr. & Co..
Inec.

Castings, Malleable & Brass
Bemis Car Truck Co,

St, Louis Car Co.

Catrhers and Retrievers,

Trolley

Earll. C. 1.

Ejec. Service Supplies Co.
Ohlo Brass Co.

Wood Co.. Chas. N,

Catenary Cuonsatruectioo
Archbold-Brady Co.

Celiing Car
Haskelite Mfg. Corp.
Pantaaote Co.. Inc.

Ceilings, Plywood Panels
Haskellts Mfg. Corp.
Cement, Jligh Temperature
Johne-Manville Corp.

Changs Carrlers £
Cleveland Fare Box Co.
Electric Service Supplies Co.

Change Trays
Cincinnati Car Co.

Circolt-Breakers ,
American Brown Boveri

Corp.

General Electric Co.
Westinghouse E. & M. Co.
Clamps aod Coonectors for

Wires and Cables
Dossgert & Co. .
Electric Railway Equipment

0.

Elec. Service Supplies Co.
General Electiric Co.

Hubbard & Co.

QOhio Brass Co.
Westinghouse E. & M. Co.
Cleapners and Scrapera, Track
(See also Snow-FPlows,
Sweepers and Brooms)

Briill Co.. The J. G.
Cincianati Car Co.
Qhjo Brass Co.
St, Louis Car Co.

Cinsters and Sockets

General Electric Co.

Coal and Ash Handling (See
Conveying and Hoisting
Machioery)

Coll Basding and 'Winding
Machines

Elec. Service Supplies Co.

Westinghouse E. & M. Co.

Coils, Armature and Fleld

General Electric Co.
Westinghouse E. & M. Co.

Coils, Choke and Kicking
Elec. Service Supplies Co.
General Electric Co.
Westinghouss E. & M. Co.

Coin Counting Machines
Cleveland Fare Box Co.
International Register Co.

Coin Sorting Machines
Cleveland Fare Box Co.

Caln Wrappers
Cleveland Fare Box Co.

Commntator Siotters
Elsc. Service Supplies Co.
General Electric Co,
Westinghouse E. & M. Co.
Wood Co.. Chas. N,

Commntator Truing Davices
General Electric Co.

Commutators or Parts
Cameron_Elsc'l Mfg. Co.
Gensral Electric Co.
Westinghouss E. & M. Co.
Compounds, Insnlating
Johns-Manville Corp.

Compressors, Alr
General Electric Co.
Ingeraoll-Rand Co,
Westinghouss Tr. Br. Co.
Compressors, Alr, Portable
Ingergoli-Rand Co.
Condensers
General FElectric Co.
Ingersoll-Rand_Co
Westinghouse E. & M. Co.
Condenser Papers
Irvington Varnish & Ins. Co
Cnnduit, Flbre
Johpsa-Manvills Corp.
Conduit, Duct, Underfioor
Johng-Manville Corp.
Connectora, Solderless
Dossert & Co.
Westinghouse E. & M. Co.
Connectors, Trailer Car
Consolidated Car Hesting Co.
Elec. Service Supplles Co.
QOhio Brass Co.
Controllers or Parts
General Electric Co.
Westinghonss E. & M. Co.
Controller Regulators
Elec. Service Supplies Co.
Controlling Systems
nsral Electric Co.

Westinghouse E. & M. Co.

Converters, Rotary
General Electric Co.
Westinghouss E. &

Copper Wire
American Brass Co,
American Steel & Wire Co.
Anaconda Copper Mining Co.
Rome Wirs Co.

Copper Wire Instruments
Measnring Testing and
Recording

American Brass Co,
American Steel & Wirs Co

Anaconda Copper Mining Co

Ctxd. Iihll, g‘rullay. Reglster
merican Steel & Wirs "

Brill Covr The J. 6. ©°

M. Co.

Flec. Service Supplies Co.
International Register Co.
Roehling’s Sons Co., J. A,
St. Louis Car Co.
Samson Cordage Works
Cord Connectors and Conplers
Elec. Service Suppiies Co.
Samson Cordage Worka
Wood Co.. Chas. N.
Conplers, Car
American Stes]l Foundries
Brill Co., The J. G.
Cincinpati Car Co.
Chio Brass Co.
St Louis Car Co,
Westinghouse Tr. Br. Co.
Cranes, Holst & Lift
Eézctric Service Supplies
0.

Cross Arms (See Brackets)

Crossing Foundations
International Steel Tie Co.
Crossings
Ramapo Ajsx Corp.
Wm, Wharton Jr.
Inc.
Crossing, Frog and Switch
Ramapo Ajax Corp,
Wm. Wharton, Jr. & Co., Inc,
Crossing Manganeso
Bethlehem Steef Co.
Ramapo Ajax Corp.
Wm. Whsrton Jr.
Inc.
Crossings, Track (Sea Track
Special Work)
Crossings, Trolley
Ohio Brass .
Westinghouse E. & M. Co.
Curtaing & Curtaln Fixtures
Briil Co., The J. G.
Pantasote Co.. Inec.
St Louis Car Co.
Dealer’s Machinery & Second
Hand Eonipment )
Dayton, Covington & Piqua
Traction Co.
Elec. Equinment Co.
Kessler, Wirt |
Peekskill Lighiing & R. R.

0.,
Robinson, T. Russell
Van Loan Corp.. Irving S.
Deralling Devicen (See also
Track Work)
Derailing Switchen
Ramspo Ajax Corp.
Destination Signs
Eéectﬁc Service Supplies
0.
Datectiva Service
Wish-Service, P. Edward
Door Qperating Devices
Brill Co.. Ths J.
Cincinnati Car Co.
Consolldated Car Heatlng Co.
National Pnsumstic Co.,

& Co..

& Co..

Inc.

Safety Car Devices Co.
Doors and Door Fixtures
Brill Co.. The J. G.
Cincinnati Car Co.
General Electric Co.
Hale-Kilburn Co.

St. Louia Car Co.
Doors, Foldiag Vestibnle
National Ppsumatic

Inc,
Safety Car Devices Co.
Drills, Track
Amer. Stesl & Wire Co.
Elec. Service Snp. Co.
Ingersoll-Rand Co.
Qhio Brass Co.
Dryers, Sand
Elec. Ssrvice Suppliea Co.
Chjo Brass Co.
Westinghouse E. & M. Co.

Co.,

Ears
E(l:ectrlc Service SBupplies

0.
Ohio Brass Co,
Westinghonse E. & M. Co.

Electric Grinders
Railway Trackwork Co.

Electrical Wires and Cables
Amer. Electrical Worka
American Steel & Wire Co.
Roebling’s Sons Co., John

A.
Rome Wire Co.
Electrodes, Carhon
Railway Trackwork Co.
Uns Weldlng & Bonding Co
Electrodes, Strel
Railway Trackwork Co.
Una Welding & Bonding Co.
Eogineera, Consultlng, Copn-
tracting and Qperatiog
Archbold-Brady Co.
Beeler, John A.
J. Rowland Bibbins

Buchanan & Layn -
A. B. Cole iy
Day & Zimmermann, Inc.

Ford, Bacon &
Hemphil] & Wells
Holst, Engelhardt W.
Jackson, Walter
Kelker & DeLeuw
Kelly-Cooke Co,
McClellan & Junkerafeld
Richey, Albert S.
Sanderson & Porter
Stevens & Wood, Inc.
Stone & Webster
White Eng. Corp., The J. G.
Engines, Gas, Oli or Stean
Ingersoll-Rand_Co.
Westinghouse E. & M. Co.
Exterior Slde Panels
Haskellte Mfg. Corp.
Fare Boxes
Cleveland Fare Box Co.
Nat'l Ry. Appliance Cu,
Perey Mig. Co.. Inc.
Fare Reglaters
Electric Service Sup. Co.
Fences, Woven Wirs and
Fence Posts
Amer, Steel & Wirs Co.
Fendera and Whael Guarda
Brill Co., The J. G.
Cincinnati Car Co,
Consolidated Car Fender Co
St Louls Car Co,
Star Brass Works
Wood Co., Chas, N.
Fihre and Fibre Tubin
Westinghouee E. & M.
Fiald Colis (Ses Colla)
Flaxlinum Insulaters
Nat'l Ry. Appliance Co.

Floodlighta
Elec. Service Supplies Co

Fioor, Sub,
Haskelits Mig. Corp. .
Floarlng, Monolithic
Johns-Manville Corp.

£
Cu

Floors
Haskelits Mfg. Corp.

Torginga
Brill Co., The J. G.
Carnegic Steel Co.
Cincinnati Car Co.
Columbia Machins Wiss.
Duff Mfg. Co.

Froge & Crossiogs, Tee Hall’
Bethlehem Steel Co.
Ramapo Ajax Corp.
Wm. Wharton Jr.

Inc.
Frogs, Track (See Track
Work)

Frogs, Troliey

glhiiwgc Servclee Supplies Co
o Brass Co, ;
Westinghouss E. & M. Co.

Funnell Castings

Wm. Wharton, Jr.
Inc.

Turnaces, Electrio

American Brown Bover]
Corp.

Fuses and Fuss DBoxrs
Congolidated Car Heating Co
General Electric Co,
Westinghouss E. & M. Co.

Fuses, Refiilahle
General Electric Co,

Garage Equlpment
Columbia Machine Wis.

Gaskets, Asbeston f
Johne-Manville Corp.
Westinghouse Tr. Br. Co

Gas Producers
Westinghouse E. & M. Co

& Co.

-

& Co

Gates, Car
Brili Co.. Ths J. G.
Cincinnati Car Co.
St. Louia Car Co.
Gauges, 0ff & Water
Qhio_Brass Co.
Gear Bianks
Bethieshem Steel Co.
Brill Co., Ths J, G.
Carnegis Steel Co.

Gear Cases

Chillingworth Mfg. Co.
Elec. Service Supplies Cu
Westinghouse E. & M. Co.

Gears and Pinioos
Bemia Car Truck Co.
Bethlehem Steel Co.
Electric Service Subplies

0.
General Electric Co.

Nat’l Ry. Apnliance Co.
Nuttall Co., R, D.
Generating Sets, Gas-Electrio
General Electric Co.
Genarators

Amcrican Brown Boveri

Corp.
General Electric Co.
Westinghouss E. & M. Co,

(Continued on page 50)
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I-R Portable Air Compressors

_and

Paving Breakers for Faster Work

This combination reduces the cost of cutting pavements
or hard road surfaces by such a big margin that it is profitable
to use compressed air on short-time work as well as on the
long job.

Ingersoll-Rand Portable Air Compressors are furnished in six

sizes, built to operate one or more Paving Breakers. These

Paving Paving Breaker units often save more than 709, of the cost of
Breaker hand methods.

Ask for full information on the six sizes of I-R Portable Com-
pressors and I-R labor aiding air tools.

INGERSOLL-RAND COMPANY - 11 BROADWAY, NEW YORK CITY

Offices in Principal Cities the World Over
FOR CANADA REFER—CANADIAN INGERSOLL-RAND CO., LIMITED, 260 ST. JAMES STREET, MONTREAL, QUEBEG

Ingersoll-Rand
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Girder Rails

Bethlehem Steel Co.

Lorain Steel Co.
Gongs (See Bells and Gongs)
Oreases (See Lubricants)
Grinders and Grinding

Sapplies

Metal & Thermit Cox("p

Railway Trackwork Co.
Grinders, Portabie

Railway Trackwerk Co.
Grinders, Portable Electrie

Railwsy Trackwork Co.
Grinding Bricks and Wheels

Railway Trackwork Co.
Goard Rali Clamps

ape Ajax Corp.
Wm. Wharton, Jr. & Co..

Ine.

Guard Ralls, Tee .Rail and
Manganese

Ramapo Ajax Corp.

Wm. Wharton, Jr, & Co..
Ine.
Ouarde, Trol

ey
Elec. Service Sup. Co.
Ohio Braes Co.
Hammers, Pneumatic
Ingersoll-Rand Co.
Harps, Trolley
Bayonet Troliey Harp Co.
Klec. Service Supplies Co.
More-Jonee Brase & Metal

Co,
Nuttall Co., R. D.
Star Brase Worke

Thornton Trolley Wheel Co.

Headlighta
Eleo. Service Supplies Co.
General Electrie Co.

Ohio Braes Co.
8t. Louls Car Co.

H;d l):nllin . Mfg. Co

askelite Mfg, Corp.

Pantasote Co.. Inc.

Heaters, Car (Eiectrio)
Caonsolidated Car Heating Co,
Gold Car Hest. & Light. Co.
Nat'l Ry. Appliance Co.
Smith Heater Co.. Peter

Heaters, Car, Hot Alr and

Water
Smith Hester Co., Peter
Heatere, Car, Stove
Smith Heater Ca.. Peter
Helmets—Welding
Rsilway Trackwork Co,
Una Welding & Bonding Co.
Hoists and Lifts
Ford Chain Block & M. Co.
Hpiste, Portable
Ingerscll-Rand Co.
Hose, Bridges
Ohio Brass Co.
Hose, Pneamatle
Weatinghouse Traction
Brake Co.

Instroments,
Testing nnd Recording
American Steel & Wire Co.

General Electrie Co.
Westinghouse E. & M. Co.

Insulating Cloth, Paper and
Tape

Ge?e;tal Eéectriic Co.
ngton Varnish & B
ioihns-lManville Corp:.m‘
ca Insulstor 3
Okonite Co. .

Okonite-Cal
i allender Cable Co,

U. 8. Rubber Co.
Westinghouse E, & M. Co.
Insnlating Biik

Irvington Varnieh & Ine. Co.
Ineulatlog Varniehes
Irvington Varnish & Ine. Co.
Insalation (Ree aino Paints)
Electriec Railway Equipment

Q.
Electric Service Sup. Co.
General Eleetric Co.
Irvingion Varnish & Ins. Co.
Mica Insulator Co,
Okonite Co.

Okonite-Callender Cable Co.
Ine.

U. 8. Rubber Co.
Westinghouse E. & M. Co.
Tnsulation, Pipe & Boller
Johns-Manvilla Corp,
insuojation Slot
Irvingion Varnish & Ins. Co.
Insulator Pins

Elec. Service Supplies Co.
Bubbard & Co. i

Insgistore (See aiso Line
Material)

Co.

E::ectric Railway Equipment

0.
Elec. Service Supplice Co.
General Electric Co.
Hemingray Glaee Co.
Irvington Varnish & Ins. Co
Ohia Brass Co.
Weatinehousa B. & M, Co.
Interlor Bido Linings
Haekelite Mfz. Corp.
Interorhan Care (See Cars
Passencer. Freicht Exnress

ELECTRIC RAILWAY JOURNAL

Jacks (See also Cranes,
Holsts and Lifte)
Buda Co.

Columbia Machine Wks,
Duff Mig. Co.

Elec. Service Suppiies Co.
National Railway Appliance

o

Joints, Rall (See Eail Joints)

Journal Boxes
Bemis Car Truck Co,
Brill Co.. The J. G.
Cincinnati Car Co.
St. Louis Car Ca.

Blec. Serviea Sup. Co.
General Electric Co.
Westinghouse B. & M. Co.

Lampe, Are and Incandescent

Lamps, Bignal’ and Marker
Blec. Service Supplies Co.
Nichols-Lintern Co.

Ohje Brass Co.

Letter Boarde

Cincinnati Car Co.
Haekelite Mfg. Corp.
Lightning Protection
Electiric Servics Sup. Ce.
General Electric Co.

Ohic Brass Co.
Westinghouse B, & M. Co.

Line Material also
Brackets, Insulators,
Wires, ete.)

Dossert & Co.

Electric Rallway Equipment

Co.
Rlectric Service Sup. Co.
General Electric Co,
Hubbard & Co.
Johne-Manville Corp.
More-Jones Brase & Metal
0

Ohic Brass Co.

Westinghouee E. & M, Co.

Locklng Spring Boxes

v;g;. Wharton, Jr. & Co.,
c.

Locomotives, Eleetrle

American Brown Boveri
Corp,

Cincinnati Car Co. -

g;nnminga Car & Coach Co.
neral Electric Co.

§t. Louie Car Co.
Westinghouse E. & M. Co.
Locomotives, Dlessl, Electric

American Brown Boveri

Corp.
Locomotives, Oil Engine,

Eleetric Driven
Ingersoll-Rand Co.
Lubrieating Engineers
Standard Oil Co. (of Ind.)
Texas Co.

Universsi Lubricating Co.
Lubricants, Oil and Grease
Standard Oil Co. (of Ind.)
Texas Co.

Universal Lubrieating Ce.
Machinery, Insulating
Amer. Insulating Mach. Co.
Manganese Parts

Bemis Car Truek Co.
Manganese Stesl Castings

m. Wharton, Jr. & Co.,

c.
Manganese Bteel Gnard Ralls
Ramepo Ajax Corp.
Wm. Wharton, Jr. & Co.,

¢,
Manganese Steel, Special .
k Work

Trac

Bethlehem Steel Co.
Ramapoe Ajax Corp.
ng:. Wharton Jr. & Co.,

c.

Manganese Steel Switches,
Frogs and Crossings
Bethlehem Stesl Co.

Ramapo Ajax Corp.

Wm. Wharton, Jr. & Co..
Ine.

Mica

Mica Insulntor Co.
Mirrors, Inside and Oatside
Cincinnati Car Co.
Motor Busee (Ses Buses,
tor)
Motor and Generator Sots
American Brown Buvert

Corp.
General Electrie Co.
BMotor Leade
Dossert & Co.
Mbntors, Eleetric
General Eleetric Co,
estinghouse E. & M. Co.
Motorman’s Seate
Brill Co., The J. G.
Cincinnati Car Co.
Electric Serviea Sup. Co.
Hale-Kilburn Co.
St. Louis Car Co,
Wood Co., Chas. N.
Nnte and Boits
Bemie Car Truck Co.
Bethlshem Steel Co.
Cineinnati Car Co.

viis (See Lubricants)
Omnibuses (See Buses,
Mbptor) o
Oxy-Acetylene (See Cuiting
Xpwatnl Oxy-Acotyleuns)
Oxygen
International Oxygen Co.
Packing, Asbestos
Johne-Manville Corp.
Packing
U. §. Rubber Co,
Westinghouse Traction
Brake Co.
Paint, Iron .Preservatlve
Johns-Manville Corp.
Paints and Varnishes
(Insulating)
Electric Serviee Sup, Co.
Irvington Varnish & Ins.

Mies Insulator Co,
National Ry. Appliance Co.
Panele, Outalde, Inside
Haskellte Mfg. Corp.
Pickaps, Troliey Wire
Elec. Service Supplies Co.
Ohio Brass Co.

Pinion Pullers

Elee. Service Supplies Ce.
Geperal Electric Co.
Wood Co., Chas. N.
Pinions (See Gears)

Plns, Caee Hardened,
and Iron
Bemie Car Truck Co.
Ohic Brase Ca.
Westinghoues Tr. Brake Co.
Plpe Fittings
Vg:atln:houu Tr. Brake Co.
Planers (See Machine Tools)
Plates for Tee Rall Switehes
Ramape Ajax Corp.
Pliers, Robbher Insulated
Elactric Service Sup. Co.
National Rallway Appliance

Co.

Plywood, Roofs, Headlining
Floors, Interlor Panels,
Bulkhesds, Truss Planks
Haekelite Mig. Corp.

Pneamatie Tools
Ingersoll-Rand

Pole Clampe
Clark-Williams Ebg,

Pole Line Hardwuare
Bethlgshem Stesl Co.
Electric Service Sup. Co.
Ohio Brass Co.

Poies, Metal Street

Electric Railway Equipment
Ca.
Hubbard & Co.

Pole Mountings
Clark-Williams Eog. Co.

Pole Reinforcing

Hubbard & Co.

Poles and Ties Treated
International Creosoting &
Construction Co.

Peles, Ties, Posts, Piling and
Lumber
International Creosoting &
Construction Ca.

Naugla Pole & Tie Co.

Poles, Trolley

Bayonet Trolley Harp Co.
Bell Lumber Co.

Electrie Service Sup. Co.
Nuttall Co., R. D.

FPolee, Tubular Steel
Electric Railway Equipment

0.
Electric Servies Sup. Co.
Portable Grinders
Buda Co.
Potheads
Okonite Co.
Ofxonite-culender Cable Co.
ne.

Woed

Co,

Co.

Power Saving Devicee
National Ry. Appliance Co.
Pressings, Speclal Steel
Cincinnati Car Co.
Pressure Regulators
General Electrie Co.
Ohio Brass Co.
Westinghouse E. & M. Co
Westinghouee Traction
Brake Co.
Pumps
A, 8. Cameron Steam Pump
Wks. (Ingereoll-Rand Co.)
Ingersoll-Rand Co, (A, S.
Cameron Steam Pump
Works)
Pumps, Vacaum
A, 8. Cameron Steam Pump
Wks. (Ingersoll-Rand Co.)
Ingersoll-Rand Co. (A, 8,
Cameron Steam Pump
Worksa)
Punches, Tickef
International Register Co.
Woed Co., Chas, N,

Rall Braces and Fastenines

Rall Grinders (SBee Grinders)

Rail Joints
Carpegie Steel Co.

Rall Joints—A\Velded
Lorain Steel Co,

Metal & Thermit Corp.

Ralls, Steel
Bethlehem Steel Co.
Carnegie Steel Co.

Rail Welding
Metal & Thermit Corp,
Rallway Trackwork Co.
Una Weiding & Bonding Co.

Rallway Safety Switches
Coneolidsted Car Heating Co.
Weetlnghouse E, & M. Co.

Rattan
Brili Co., The J. G.
Cummings Car & Coach Co.
Electric Service Sup. Co.
Haje-Eilburn Co.
St. Louis Car Co.

Rectiflers, Mercary, Are

Power
American Brown Boverd
Carp.

Registers and Fittings
Brill Co.. The J. G.
Cincinnati Car Co.
Electric Servica Sup. Co.
Infernatlonel Register Co.
8t. Lonis Car Co.

Rainf t
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Shovels

Brili Co., The J. G.
Hubbard & Co.

Shovels, Power

Brill Co.. The J. G,

Side Bearings (See Bearings
Center and Side

Signals, Car Btarting
Consolidated Car Heating Co.
Electric Service Sup. Co.
National Pneumatic Ca.,

Inec.
Signal Systeme, Bloek

Electric Service Sup. Co.
Nachod & U. S. Signal Co.
Wood Co.. Chas. N.

Signal Systeme, Highway

i
Noeet™%. . 5. Signal Co.

Slack Adjusters (See Brake
Adjusters)

14
Carnegie Steel Co.

Sleet Wheeles and Cufters
Bayonet Trolley Harp Co.
Cincinnati Car Co. .
Electric Railway Equipment

Co.
Electric Service Sup. Co.
More-Jonee Brass & Metal

Co,
Nuttall Co., R. D.
Soow-Plows, Bweepers &od

. O
Amer. Steel.& Wire
Bethlehem Steel Co ,
Carnegie Steel Co.
Bepair Shop Appliances (See
also Coll Banding and

Winding Machines)
Elec. Service Supplies Co.

Repair Work (See also Colls)
General Electric Co.
Westinghouse B. & M. Co.
Rsplacers, Car
Cincinnati Car Co.

Electric Service Sun. Co.

Reslatances

Co.

Coneolidated Car Heatlng Co.

Resistanee, Wire and Tube
Amarican Steel & Wire Co.
General Electrie Co.
Weetinghouse E. & M. Co.

EBetrlevers, Trolley (See

Catehers and Retrievers,
Troliey)

Rheostatas
General Electrie Co,

Mlca Insulstor Co.
Weetinghouee E. & M, .Co.
Roofing, Ashestos (Corrugac-

ed & Flat)
Johns-Manville Corp,

Rooflng, Car
Hagkelite MIg, Corp,
Pantasota Co.. Ine.

Raofs. Car & Bas
Hasekelite Mfg. Corp.
Rooflng  &Shingles, Ashest
Johus-Manviuég Cor-p.s g

Raobber Speclaliles of All
Kinds a8

U. 8. Rubber Co.

Safety Control Devices
Safety Car Devices Co.

Banders, Track
grlltr?o..sﬂ'hv? J. G.
ectric Service Sup. Ca.
hio Brass Co. B
St. Louie Car Co,
Bash Fixtures, Car
Brill Co.. The J. Q.
Cincinnati Car Co,
St. Louls Car Co,
Sash, Metal, Car Window
Hale-Kilburn Co.

Scrapers, Track (8ee Clean-
ers and Bcrapers, Track)

Screw Drivers, Robber
Ineulated
Electric Service Sup. Co.

Senting Materlals
Brill Co.. J. G.
Hale-Kilburn Co.

Hagkelite Mtg. Corp.

Pantasots Co.. Ine.

St. Louis Car Co,

Seats, Bus
Brill Co., The J. Q.
Hale-Kilburn Co.
8t. Louie Car Co,

Beats, Car (See also Rattan)
Brill Co., The J. G.
Cincinnati Car Cao.
Hale-Kilburn Co.
8t. Louis Car Co.

Second Hand Equipment
Dayton, Covington & Piqua
Traction Co.’

Electric Eauipment Co.
Kessler, Wirt

Peekskill Lighting & Rail
read Co.

Robinson, T. Ruasell

Van Loan Corp., Irving S.

Shades, Vestibule
Beill ™M 1 M

Brill Co., The J. G.
anooudated Car Faocer Co.
Cummings Car & Coach Co.
St. Louis Car Co,
Snow Sweeper, Rutban
J. G. Brill Co.
Boldering and Brazing Ap-
B:snn (Bee_ Welding
cesses and Apperatus)
Bpecial Adhesive Papers
xrvin:tonu\l’( h & Ins. Co.

Bpeciai Tr
ﬁh}ehgm 1St.‘&o:il Co.
rain Stee! .
Wm. Wharton, Jr. & Co..

In

c.
1k

sgm:;'. Steel & Wire Co.
1llinoia Steel Co.

Splicing Compoands
U. 8. Rubber Co.
Westinghouse E. & M. Co.
licing Sleeves (See Clamps

sn-:dn‘(lonneown)

Springs, Car and Truck
%merican Steel Foundries
Amer. Steel & Wire Co.
Bemis Car Truck Co.

Brill Co.. The J. G.

Cincinnati gar go.
8t, Louis Car Co.

Sprlnklgn. 'gt;cls a.ad Road

. e J. G.

ol Coach Co.

Cummings Car &
St. Lonis Car Co,
Steel and Steel Produets
American Steel & Wire Co.
Carnegie Stesl Co.
sIllinoiamfteel Co
teps,
Brill Co.. Tha J. G.
Cincinnati Car Co.
tokers, Mechanical
sl;’abecr:ck & Wilcox Co.
Weatinghouse E. & M. Co.
Storage RBatteries (See Bat-
teries, Storage)
Straln, Iosulators
Electrll;e Sengca Suppliea Co.
Ohio Brass Co.
Westinghouse E. & M. Co.

nd
firg:ericm Steel & Wire Co.
Roebling'a Sons Co., J. A.

Cars (See Cars, Pne-
Street !Fulzht. Fapreast

Structnral Steel
American Brown Boverl
81 e ters
ea
ﬁg%rclt‘:ck & Wilcox Co.
Bweepers, Snow (Ses Snow
Plowe, )cheperl and
Broome
Swl{chboarda, Asbestos
Johns-Manville Corp.
Switch Stande and Fixtures
Ramapo Ajax Corp.
Switches
American Brown Boverl

Corp.
hes and Switchhoards
S‘évti)gso‘;i!dated Car Heating

Bisctrie Service Sup. Con
General Eleetric Co.
Westinghousa E. & M. Ce.
Switches, Tee Rall
Ramapo Ajax Corp. 1
Switches, Track (See Trasck
Special Work)
Tampérs, Tie

eraocll-Rand Co.
Ilt?nsl:v:v Traclkework Co
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The DIFFERENT IAL CAR

Standard on
60 Railways for

Track Maintenance
Track Construction
Ash Dispoesl

Coal Hauling
Concrete Materials
Waste Handling
Excavated Materials
Haullng Cross Ties
Snow Disposal

Use These Labor Savers

Differential Crane Car
Clark Concrete Bresker
Differential Bottom: Dump Ballast Car
Differentlal Car Wheel Truck and Tractor

THE DIFFERENTIAL STEEL CAR CO., Findlay, O.

Kalamazoo Trolley Wheels

The valus of Kalamazoo Trolley
Wheels and Harps has been
demoastrated by large and small
electric railway systems for a
period of thirty years. Being
exclusive manufacxurers, with
no other lines to maintain, it is
through the high quality of our
product that we merit the large
patronage we now enjoy. With
the assurance that you pay no
premium for quality we will
appreciate your inquiries.

THE STAR BRASS WORKS
KALAMAZOO, MICH., U. S. A.

l‘"lbl R |
S

We make a specialty of

ELECTRIC RAILWAY
LUBRICATION
We solicit a test of TULC
on your equipment

The Universal Lubricating Co.
Cleveland, Ohio

Chicagoe Representatives: Jamnson-Ross Compaay,
Straus Bldg.

Bovyerized Parts:

Brake Pins
Brake Hongers
Brake Levers
Pedestal Glbs
Brake Fulcrums
Turnbuckles
Center Bearings
Side Bearings

Spring Post Bushings
Spring Posts
Bolster snd Transom
Chafing Plstes
Mangsnese Brake Heads
Manganese Truck Parts
Bushlnzs
Bronze Bearings
McArthur Torobuckles

Can be purchased through the following
representiatives:

Economy Electric Devices Co.,
0ld Coleny Bldg., Chicago, Ill,
F. F. Bodler
803 Monldnock Bldg., San Franeisco, Csl,
W. F. McKenney,
54 First Street. Portlend, Oregon.
J. H. Denton,
1328 Broadny. New York City, N. Y.
A, W, Arlin,
772 Pacific Electric Bldg., Los Angeles, Csl.

Bemis Car Truck Company
Springfield, Mass.

Gets Every Fare
PEREY TURNSTILES
or PASSIMETERS

Use them In yonr Prepayment Areas and
Street Cars

Perey Manufacturing Co., Inc.
i 101 Park Avenne, New York City

ELRECO TUBULAR POLES

THE "WIRE LOCK® 7 THE CHAMFERED JOINT

COMBIN E
Lightest Weight
Greatest Adaptability

Lowest Cost
Least Maintenance

Catalog compleie with engineering data sent on request.

ELECTRIC RAILWAY EQUIPMENT CO.
CINCINNATI, OHIO
New York City, 30 Church Street

Repetition
is
Reputation

CHILLINGWORTH

One-Piece Gear Cases

Seamless-—Rivetlcss—Light Weight
Best for Serviee—Durabilily and
Economy. Write Us.

Chillingworth Mfg. Co.

Jersey Clty, N. J.

REAMAPO AU 10\1 ATIC
RETURN SWITCH STANDS
FOR PASSING SIDINGS

TEE HAIL SPECIAL WORK

MANC -\-oﬂ CONSTRUCTION
L : AT ALL SWnks

ce. NILLAUAN, N.Y

TUE BEST TRUSS PLANK ELECTRIC HEATER EVER PBODUCED

GOLD CAR HEATING & LIGHTING CO., BROOKLYN, N. Y.
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Buda Co., The........ +eeeee.. 38 | Hale-Kilburn Co.... National Pneumatie Co 13 | Una Welding & Bonding Co.... 45
FaielilogMiTe S Carp e National Railway Appliance Co. 42 Universal Lubricating Co...... b1
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Tapes and Cloths (See Insm-
!lgatlnﬁ Cloth, Paper and

Tee Rall Special 'rnek Work
Bethlehem Steel C
mapo Ajfax Co
Im. arton, Jr.
n

Telephones and. Parts

Electric Service Sup. Co.
Telephone & Telegraph Wire
American Steet & Wire Cc

Testing Insiruments (See 1n-
struments, Electrical Meas-
urlog, Testing, eto.)

Tgermoslnu
onsolidated Car Heating Co,

G]old CCar Heating & anzm
ng
Rallway Utility Co.

Smith Heater Co., Peter
Ticket Choppers & Destroyers
Electric Service Sup. .

Tles, Mechanleal

Dayton Mechanical Tie Co.

Tles and Tle Rods, Stee!

Carnegie Steel Co.
International Steel Tis Co.

Ties. Wood Crosa (See Poles,
Tles, Posts, etc.)

Tirrg

General Tirs & Rubber Co.

& Co.

Goodrich Rubber Co., B. F.

Tongue Switehes

Wm. Wharton. Jr. & Co..
Inc.

Tool Steel

Bethlehem Steel Co.
Carnegie Steel Co.

Tools, Track & Mlseellaneons
Amer. Steel & Wire Co.
Electric Service Sup. Co.
Hubbard & Co.

Railway Trackwork Co.

Torehes, Acetyleae (See Cut-
tIng Apparatna)

WHAT AND WHERE TO BUY—Continued from page 50

Towers and Tranamlssloo
Structures

Archhold-Brady Co.
Westinghouse E. & M. Co.

Track Expanslon Joints
Wm. Wharton, Jr. & Co.,
Inc.

Track Orlnders

Metal & Thermit Corp.
Railway Trackwork Co.,
Ramapo Ajax Corp.

Una Wslding & Bondmz Co.

Track, Speclal Work
Bethlehem Steel Co.
Ramapo Ajfax Corp.
W;m. Wharton, Jr.

ac.

Trackleas Trolley Cars
Brill Co.. Tha J. G
St. Louis Car Co,
Transfers (See Tickets)

Transformers
American Brown Boveri
Corp
Geaeral Electrie Co,
Westinghouse E. & M.
Treads Safety Stair Car Sten
Cincinpnati Car Co.
Trre, Wire
Okonite Co.
Okonite-Callender Cahle Co,
Trolley Bases
General Electric Co.
National Rallway Appliance

. Co.

Nuttall Co., R. D.

Ohio Brsus Co

Trolley Bases, Retrleving
General Electric Co.
More-Jones Brass & Metal

Co.
Nénional Railwsy Appliance

0.
Nuttall Co.,, R. D.
Ohio Brass Co.
Trolley Busaes
Brill Co., The J.
General Electric Co.
Westinghouse E, & M. Co.

& Co..

Trolley Malerin!l (Overhead)
Electric Serviee Sup. Co.
More-Jones Brass & Metal
Co.

Ohio Brass Co.
Westioghouse E. & M. Co.

Trolley Shoe
Miller Trolley Shos Co.

Trolley Wheel Bushloga

More-Jones Brase & Metal

Co,
Star Brass Works

Trolley Wheels (See Wheels,
Trolley)

Trolley Wire

American Brase Co.

Amer, Electrical Worka
American Steel Foundries
Amer. Steel & Wire Co.
Anaconda Copper Min. Co,
Bridgeport Brass Co.
Roebling's Sons Co.. J. A.
Rome Wire Co.

Trolleya nod Trolley Systems
Ford Chain Block & M. Co.

Trucks, Car
Bemls, Car Truck Co.
Brill Co.. Tha J. G.
Cincinonati Car Co,
Cummings Car & Coach Co.
St, Louis Car Co,
Truss Plaocks
Haskelite Mfg. Corp,
Tobling, Yellow and Black,
Flexlhle Varnlsh
Irvington Varnish & Ins. Co.

Turblnes, Steam

American Brown Boveri
Coro,

General Elsctric Co.
Westinghouse E. & M. Co.

Taroatlles

Electric Service Sup. Co.
Perey Mig. Co,, Inc.

Torntablea

Electric Service Supplies Co.

Valves

Ohio Brass Co,
Westinghouse Tr, Br. Co.
Varnished Papers and Silks
Irvington Varnish & Ins. Co.
Ventllators, Car

Brill Co., The J. G.
Cincinpati Car Co,
Consolidated Car Heating Co.
Nat'l Ry. Appllance Co.
Railway Utility Co.

St. Louis Car Co,
Vestlbule Linings

Haskelite Mfg Corp,
Waterproofing
Johag-Manville Corp.

Welded Rall Joionis

Lorain Steel Co.. The
Metal & Thermit Corp.
Ohio Brass Co.

Railway Trackwork Co.
Una Weldiog & Bonding Co.

Welders, Portable Electric
Metal & Thermit Corp.
Ohio Brasa Co.

Railway Trackwork Co.
Una Welding & Boudlnz Co.
Wastinghounss E, & M. Co.

Welders, Rall Joint

Ohjo Brass

Rallway Trackwork Co.
Weldlng & Cuttlng Tools
International Oxygen Co.

Welding Proceases aod
Apparatus

General Electric Co.

Metal & Thermit Corp
National Railway Applianca

Co.
Ohio Brass Co.
Railway Trackwork Jo.
Una Welding & Bondln: Co.
Weatinghouse E. . Co.

Weldlng Steel
Railway Trackwork Co.
Una Welding & Bonding Co.

Weldlng Wire

American Steel & Wire Co.
General Electric Co.

Railway Trackwork Co.
Roebling’e Sons Co.. J. A

Weldlng Wire and Rods
Rallway Trackwork Co.

Wheel Guards (See Feoders
and VWheel Guards)

\\'l':reel Presses (See Machlae

ools -
Wheela, Car Steel & Steel Tire
American Steel Foundrles
Bemia Car Truck Co.
Carnegie Steel Co.
Wheels, Trolley
Bayonet Trolley Harp. Co.
Electric Railway Equipmsant

Co.
Electric Service Supplies Co.
Gensral Eleetric Co.
More-Jones Brasa & Metal

Co.

Nuttall Co., R. D.

Star Brass Worka

Whrels, Wrouxlit Sleel
Carnegie Steel
Whistles, Alr

General Electric Co.

Ohio Brasa Co
Weatlughouue E. & M. Co.
Westinghouse Traction

Brake Co.

Window Gum‘ds & Filllnga
Cincinnati Car Co,
Wire Rooe

Amer. Stee] & Wire Co.
Roebling's Sona Co.. J.
Wires and Cables
American Brass Co.
Amer, Electrical Works
Amer, Steel & Wire Co.
Anaconda Copper Min, Co
Bridgeport Braas Co.
General Electric Co.
Okonite Co.

Inc.
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